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MARY, DUCHESS OF BURGUNDY TO MUSHET STEEL 


H ARY (1457-14^^2), duchess of Burgundy, 
only child of Charles the Bold, duke of 
Burgundy, and his wife Isabella of Bour- 
bon, was born on Feb. 13, 1457. As heiress 
of the rich Burgundian domains her hand 
was eagerly sought by a number of princes. 
When her father fell upon the field of 
Nancy, on Jan. 5, 1477, Louis XI. of 
France took possession of the duchy of 
Burgundy as a fief lap.sed to the French crown, and also of 
Franche Comte, Picardy and Artois. He was anxious that Mary 
should marry the Dauphin Charles and thus secure the inheritance 
of the Netherlands for his descendants. Mary declined the French 
alliance, and turned to her Netherland subjects for help. She 
obtained the help only at the price of signing (F'eb. Ji, 1477) 
“the Great Privilege,” by which the provinces and towns of the 
Netherlands recovered all the local and communal rights abolished 
by the arbitrary decrees of the dukes of Burgundy. 

Mary had to undertake not to declare war, make peace, or 
raise taxes without the consent of the States, and not to employ 
any but natives in official posts. Mary now married the archduke 
Maximilian of Austria, afterwards the emperor Maximilian I., 
at Ghent on Aug. 18, 1477. Affairs now went more smoothly in 
the Netherlands, the French aggression was checked, and internal 
peace was in a large measure restored, when the duchess died, 
of a fall from her horse, on March 27, 1482. Three children had 
been the issue of her marriage, and her elder son, Philip, succeeded 
to her dominions under the guardianship of his father. 

See £. Miinch, Maria von Burgund, nebst d. Leben v. Margareiha v. 
York (2 vols., Leipzig, 1832), and the Cambridge Mod, Hist. (vol. i., 
c. xii., bibliography, 1903). 

MARYBOROUGH, a coastal town in the south-east of 
Queensland, Australia, situated 167 miles by rail north of Bris- 
bane on the banks of the Mary river, c. 20 miles from its mouth. 
The lowlands here extend as far north as Bundaberg on 

the south to Gympie {q.v.), and inland (west) beyond Gayndah. 
Its extensive hinterland includes a variety of natural possibilities, 
mineral, forestal, pastoral and agricultural. (Av. ann. temps. Sfi"*- 
49® F; av. ann. rainfall: 46 in.). In the Wide Bay district is the 
Burrum (Cretaceous; bituminous) coal-field. The ten coal-mines 
of the Maryborough district produced c. 100,000-120,000 tons 
(1925-26). The Gympie and Kilkivan mining fields also find their 
outlet at Maryborouc^. Inland, valuable timbers (e.g., **Queens- 


land kauri”) arc cut (Kingaroy district) and cattle and sheep 
rearing is carried on (c.g., Gayndah area). Around the town, 
sugar (Isis district) and fruit growing, dairying and mixed farm- 
ing are progressing, while Maryborough itself is noted for its 
foundry and railway engineering works, and other industries of 
the area are sugar milling and butler-making. A good deep-water 
port exists at Urangan (29 miles N.E.) and, besides local lines 
(Gayndah, Nanango, etc.), Maryborough is connected by the 
North Coast Railway with Brisbane and the coastal towns fur- 
ther north. The population (1926-27) is c, 12,000. 

MARYBOROUGH, county town of CO. Leix, Ireland. 
Pop. (1926) 3,382. It lies on the river Triogue and is 51 m. 
W.S.W. of Dublin by the Great Southern railway. Its charter was 
granted in 1570, and a bastion of the ancieni castle remains. There 
are flour-mills and a considerable general trade. On Dunamase or 
Dunmall rock, about 3 m. from the town, are ruins of a castle 
belonging to the kings of Leinster, but probably built by William 
Bruce (c. 1200) and dismantled in 1650 by Cromwell’s troops. 

MARYLAND (mer'i-4nd), the “Old Line State,” is one 
of the original thirteen States of the United States of America. 
It is situated on the Atlantic coast and extends along the Chesa- 
peake bay beween lat. 37° 53' and 39® 43' 26*3" N., the northern 
boundary being the Mason and Dixon line, and between long. 75® 
4' and 79° 29' 15" W. It is bounded north by Pennsylvania and 
Delaware; east by Delaware and the Atlantic ocean; south and 
west by the Potomac river and its north branch, which separates 
the State, except on the extreme west border, from Virginia and 
West Virginia; west by West Virginia. It is one of the small States 
of the Union — only seven arc smaller — ^its total area being 12,327 
sq.m., of which 2,386 sq.m, are water surface. The name Mary- 
land was given to the original county palatine in honour of Queen 
Henrietta Maria, wife of Charles 1 . of England. The popular name 
**Oid Line State” has been applied to Maryland because of the 
distinguished service of the Maryland Line during (he Revolu- 
tionary War. 

Physical Features.^ — Maryland is crossed from north to south 
by each of the leading topographical regions of the east section 
of the United States — the Coastal plain, the Piedmont plateau, 
and the Appalachian region; hence its great diversity of surface. 
The portion within the Coastal plain embraces nearly the whole of 
the south-east half of the State and is commonly known as tide- 
water Mar>dand. It is marked off from the Piedmont plateau by a 
*Tadl line” extending from Washington (D.C.) north-east through 
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Baltimore to a point a little south of the north-cast comer of the 
State, and is divided by the Chesapeake bay into two parts 
known as (he eastern shore and the western shore. The eastern 
shore is a low, level plain, the least elevated section of the State. 
Along its entire Atlantic border extends the narrow sandy Sine- 
puxent beach which encloses a shallow lagoon or bay also called 
Sinepuxent at the north and Chincoteague at the south. On the 
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entire peninsula between the Delaware and the Chesapeake the 
land is low, rising northward to a height of about loo ft. near the 
fall line. A water-parting extending from north-cast to south-west 
and close to the Atlantic border separates the eastern shore into 
two drainage systems, though that next to the Atlantic is insig- 
niticanl. That on the Chesapeake side is drained chiefly by the 
Chester, Cho]>tank, Nanticokc and Pocomokc rivers together with 
their numerous branches, the general direction of all of which is 
south-west. The branches, as well as the upper parts of the main 
streams, flow through broad and shallow valleys. 

The western shore is somewhat more undulating than the eastern 
and also more elevated. Its general slope is from north-west to 
south-east, and along (he west border arc points 300 ft. or more in 
height. The principal rivers cro.ssing this section arc the Patuxent 
and the Potomac, the right or southern bank of the latter forming 
the State’s .southern boundary. These rivers, lined in most in- 
stances with terraces 30 to 40 ft. high on one or both sides, flow 
south-east into the Chesapeake bay through valleys bounded by 
low hills. The fall line, which forms the boundary between the 
coastal plain and the Piedmont plateau, is a zone in which a 
descent of about 100 ft. or more is made in many places within a 
few miles, and in con.sequence is marked by waterfalls and rapids. 

The part of Maryland within the Piedmont plateau extends west 
from the fall line to the base of Caloctin mountain, or the west 
border of Frederick county, and has an area of about 2,500 square 
miles. In general it has a broad rolling surface. It is divided into 
two .sections by an elevated strip known as Parr’s ridge, which 
extends from north-east to south-west a short distance west of the 
middle. The east section rises from about 450 ft. along the fall 
line to from 850 to qoo ft. along the summit of Parr’s ridge. Its 
principal streams are those that cross the western shore of the 
Coastal plain and here wind their way from Parr’s ridge rapidly 
toward the south-east in narrow steep-sided gorges and broad 
limestone valleys. To the west of Parr’s ridge the surface for the 
most part slopes gently down to the east bank of the Monocacy 
river, and then from the opposite bank rises rapidly toward 
the Catoctin mountain; but just above the mouth of the Monocacy 
on the cast side of the valley is Sugar Loaf mountain (1,250 feet). 

The portion of the State lying within the Appalachian region is 
commonly known as western Maryland. To the eastward it 
abounds in mountains and valleys, but in the extreme western por- 
tion is a rolling plateau. West of Catoctin mountain (1,800 ft.) 
is Middletown valley with Catoctin creek running through it from 
north to south and the Blue Ridge mountains (2,400 ft.), near the 
Pennsylvania border, forming its west slope. Farther w’e.st the 
serrated crests of the Blue Ridge overlook the Greater Appalachian 
valley, here 73 m. in width, the broad gently-rolling slopes of the 
Great Cumberland or Hagerstown valley occupying its eastern 
and the Appalachian ridges its western portion. Through the east- 


ern portion Antietam creek to the east and Conococheague creek 
to the west flow in meandering trenches that in places exceed 75 ft. 
in depth. The Appalachian ridge.s of the western portion begin 
with North mountain on the east and end with Wills mountain 
on the west. They reach a maximum height in Martin’s ridge 
of more than 2,000 feet. Overlooking them from the west are the 
higher ranges of the Alleghanics among which the Savage, Back- 
bone and Negro mountains reach elevations of 3,000 ft. or more. 
In the extreme western part of the State these mountains merge as 
it were into the rolling Appalachian plateau, having an average ele- 
vation of 2,500 feet. All rivers of western Maryland flow south 
into the Potomac except in the extreme west where the waters 
of the Youghiogheny and its tributaries flow north into the 
Monongahela, a tributary of the Ohio. 

Climate. — ^The climate of Maryland in the south-east is in- 
fluenced by ocean and bay, while in the wc.st it is influenced by 
the mountains. The prevailing winds are westerly but generally 
north-west in winter in the west section and south-west in summer 
in the south section. In the south the normal winter is mild, the 
normal summer rather hot; in the west the normal winter is cold, 
the normal summer cool. The normal average annual temperature 
for the entire Stale is between 53® and 54® F, ranging from 48® 
at Grantsville in the north-west to 53” at Darlington in the north- 
east, and to 57® at Princess Anne in the south-east. The normal 
annual precipitation for the State is about 43 inches. 

Soils. — The great variety of soils is one of the more marked 
features of Maryland. On the eastern .shore to the north is a 
marly loam overlying a yellowi.sh-red clay subsoil, to the south is 
a soil quite stiff with light-coloured clay, while here and there, 
especially in central and southern Maryland, are considerable 
areas both of light sandy soils and tidal marsh loams. On the 
western shore the soils range from a light sandy loam in the lower 
levels south from Baltimore to rather hca\y loams overlying a yel- 
Iowi.sh clay on the rolling uplands and on the terraces along the 
Potomac and the Patuxent. Crossing the State along the lower 
edge of the fall line is a belt heavy with clay, but so impervious 
to water as to be of little value for agricultural purpo.ses. The soils 
of the Piedmont plateau east of Parr’s ridge are, like the under- 
lying rocks, exceptionally variable in composition, texture and 
colour. For the most part they are considerably heavier with clay 
than are those of the Coastal plain, and better adapted to general 
agricultural purposes. West of Parr’s ridge in the Piedmont the 
principal soils are those the character of which is determined 
either by decomposed red .sandstone or by decomposed limestone. 
In the cast portion of the mountainous region the soil, so well 
adapted to peach culture, contains much clay together with par- 
ticles of Cambrian sandstone. In the Hagerstowm valley are rich 
red or yellow limestone-clay soils. The Alleghany ridges have only 
a thin stony soil but good limestone, sandstone, shale and alluvial 
soil.s occur in the valleys and in some of the plateaux of the 
extreme west. 

Government. — ^The present Stale Constitution was adopted in 
18C7 and has been frequently amended, this requiring merely a 
three-fifths vole of all of the members elected to each of the two 
houses of the general assembly, followed by a majority of the 
votes cast when submitted to the State electorate. It is further 
provided that once in 20 years, beginning with 1930, the wish of 
the people in regard to calling a convention for altering the Con- 
stitution shall be ascertained by a poll. The law provides for 
direct primary elections. 

The chief executive authority is vested in a governor elected by 
popular vote for a term of four years. Since becoming a State 
Maryland has had no lieutenant-governor except from 1864 to 
1867. The ofliice of governor is to be filled in the ca.se of a vacancy 
by such person as the general assembly may elect ; the president 
of the senate serving as governor in the meanwhile. No veto power 
whatever was given to the governor until 1867, when, in the present 
Constitution, it was provided that no bill vetoed by him should be- 
come a law unless passed over his veto by a three-fifths vote of 
the members elected to each house. 

In 1922, in consequence of a plan prepared by Governor Albert 
C. Ritchie, the administrative branch of the State Government 
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was completely reorganized by consolidating more than 8o State 
agencies, according to their functions, into i8 major departments 
and commissions. This reorganization plan has saved several hun- 
dred thousand dollars annually in the operation of the government 
of the State and the various local subdivisions thereof. A merit 
system was established for the selection of State employees 
and in 1926 85% of all State employees were in the classihed 
service. 

The legislature, or general assembly, meets biennially, on the 
first Wednesday in January in odd-numbered years, at Annapolis, 
and consists of a senate and a house of delegates. Senators are 
elected, one from each of the 23 counties and one from each of 
the six legislative districts of the city of Baltimore, for a term 
of four years, the terms of one-half expiring every two years. 
Delegates are elected for a term of four years. 

The administration of justice is entrusted to a court of appeals, 
circuit courts, special courts for the city of Baltimore, orphans’ 
courts and justices of the peace. Exclusive of the city of Balti- 
more, the State is divided into seven judicial circuits, in each of 
which are elected for a term of 15 years one chief judge and two 
associate judges, excepting the third judicial circuit which elects 
one chief judge and three associate judges. The seven chief judges 
so elected, together with one elected from the city of Baltimore, 
constitute the court of appeals, the governor with the advice 
and consent of the senate designating one of the eight as chief 
judge of that court. The court has appellate jurisdiction only. 

Finance. — Maryland w^as one of the first States in the Union 
to adopt the executive budget to control its finances. A consti- 
tutional amendment providing for such a fiscal plan was adopted 
in 1916. The governor prepares the budget and submits it in the 
form of a budget bill to the legislature. The legislature can reduce 
or eliminate appropriation items, but cannot increase them. The 
bill, when passed by the legislature, fixes appropriations, and 
becomes a law without the approval of the governor. 

The comptroller’s report for the year ended Sept. 30, 1927, 
showed receipts $32,270,056, disbursements $32,057,479, and a 
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asylums, $2,256,943; and for the general government, $1,386,329. 

Population. — The population of Maryland at certain selected 
censuses was as follows: 319,728 in 1790; 341,548 in 1800; 447,- 
040 in 1830; 687,049 in i860; 934,943 in 1880; 1,042,390 in 
1S90; 1.188,044 in 1900; 1,295.346 in 1910 and 1,449,661 in 1920. 
Of the total population of the State in 1920 there were 1,204,737 



ING RELATIVE PROPORTIONS OF NEGRO AND WHITE AT EACH CENSUS 

whites, 244,479 negroes and 445 of all other races. Of the 
whites, 102,177 or 8 5% were foreign-born. 

The population of those cities in Maryland having in 1925 
more than 10,000 inhaintants was as follows: 



1925 

1920 

1910 

Baltimore .... 

7y6,2(>r> 

733,826 

558,485 

Cumherlund 

33,741 

20 , 8.37 

il.K.U) 

Hagerstown 

.31,357 

1 2,83.3 

28,064 

•f'.SO? 

Annapolis .... 

11,214 

11,066 

8 ,() 0 (i 

Frederick .... 

12,035 

10,41 J 
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balance in the treasury of $7,741,655. The net debt after deduct- 
ing the sinking fund was $22,288,270. The chief sources of 
revenue, other than bonds, were: a general direct property tax; 
the motor licence fees; a motor vehicle fuel tax; a tax on the gross 
receipts of corporations; an inheritance tax; traders* licences; and 
franchises on ordinary business corporations. The main ex- 
penditures in the order of their importance were: piayments on 
the public debt, $7,115,371; highway maintenance, $4,898,010; 
education, $4,382,721; maintenance of hospitals, homes and 


The Roman Catholic Church, which was prominent in the early 
history of Maryland, has the greatest membership. Other de- 
nominations in the order of their numerical strength arc: Metho- 
dist Episcopal; Protestant Episcopal; Lutheran, General Synod; 
Baptist; Methodist Protestant; and Presbyterian. 

Charities and Corrections.— State institutions controlled by 
boards appointed by the governor comprise two penal institu- 
tions, a training school for boys and another for girls, one for 
feeble-minded and one for the deaf; three hospitals for white in- 
.sane and one for coloured; two general ho.spitals and four tuber- 
cular hospitals, three for white and one for coloured. The State- 
aided institutions include a school and workshop for the blind, 
reformatories for coloured boys and girls, tuberculosis sanatoria, 
homes for children and the aged, schools, colleges and hos- 
pitals. 

Education. — A completely revised code of school laws was 
passed by the legislature of 1916, supplanting the common-school 
system established by the act of 1865. At the head of the edu- 
cational system is a State board of seven lay members appointed 
by the governor. This board elects the State superintendent for a 
term of four years. 

The State’s population between the ages of 5 and 17, inclusive, 
was 388,462 in 1926. In 1927, the enrolment in the public schools 
was 267,831. Expenditures for public elementary and secondary 
education in 1927 amounted to $23,048,000. 

The University df Maryland was formed in 1920 by an act of 
the legislature merging the University of Maryland, comprising 
the schools of law, medicine, pharmacy and dentistry at Balti- 
more, the Maryland State college, formerly known as Maryland 
Agricultural college, at College Park, and the eastern branch of 
the university, for coloured students, at Princess Anne. The 
State board of agriculture and the State horticultural depart- 
ment are also connected with the university. 

Johns Hopkins university {q.v.), Baltimore, which was estab- 
lished from a fund of nearly $7,000,000 left by Johns Hopkins, 
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upon his death in 1873, for the purpose of founding a university 
and a hospital, is one of the leading educational institutions of the 
United States. Other institutions of higher learning in the State, 
with the names of such religious bodies as were originally re- 
sponsible for them, are: St. John’s college, at Annapolis; Wash- 
ington college, at Chest ertown; Western Maryland college (Metho- 
dist Protestant), at Westminster; Blue Ridge College (Church 
of the Brethren), at New Windsor; Mount St. Joseph’s and Mount 
St. Mary's college (Roman Catholic), at Emmitsburg; St. Mary’s 
.seminary and Loyola college (Roman Catholic), at Baltimore; 
Hood college (Reformed Church), at Frederick; Goucher college 
(Methodist), at Baltimore; the U.S. Naval academy, at Annapo- 
lis; Morgan college (coloured Methodist), at Baltimore; and 
several professional schools, mostly in Baltimore. Other institu- 
tions of an educative character in Baltimore are Peabody Con- 
servatory of Music (established in 1866); Maryland Institute for 
the Promotion of Fine and Mechanic Arts; and Enoch Pratt free 
library (c.stablished 1886). 

Public Health. — ^The State board of health of eight members 
consists of the attorney general of the State, health commissioner 
of Baltimore and six members appointed by the governor, with 
the consent of the senate. Of those api)ointed by the governor, 
four are physicians, one a civil engineer and one a certified phar- 
macist. The governor designates one of the four physicians as 
chairman who thereby becomes director of health. The gross 
death rate for the State in 1927 was 13-51 per 1,000. 

Agriculture. — Agriculture is an important industry in Mary- 
land, and statistics show that the average yields of all the staple I 
crops have incroa.scd There has also been a tendency towards 
smaller sized farms, cultivated more intensively for the produc- 
tion of food for human consumption, such as vegetables, fruits, 
dairy products, butter, eggs and meats. The soils and climate of 
Maryland arc well suited to this class of products, and there 
are good transportation facilities for reaching the big centres of 
population in the eastern Slates. 

The land area of the State is 6,362,240 ac., of which 4,433,398 
is in farms. This is divided into 49,001 farms; 73-6% of these 
are operated by the owners. White farmers operated 42,280 farms 
and coloured farmers 6,721. The total value placed on all farm 
properly within the State in 1925 was $397,092,000. 

The following table presents some detailed figures concerning 
the principal .agricultural products for the year 1927: 



Acreage 

Production 

Value 

>Mieat .... 

525,000 

g, 1 88,000 bu. 

$Tr, 06 g,ooo 

Indian corn . 

515,000 

22,()00,000 „ 

18,128,000 

Oats .... 

51,000 

1,708,000 „ 
728,000 tons 

922,000 

Hay .... 

440,000 

11,204,000 

1 obacco 

32,000 

20,1 70,000 lb. 

4,973,000 

Tomatoes (fresh) 

„ (commer- 

rial) .... 

7 P 50 

1,107,000 bu. 

.S.SO,ooo 

.^ 44*0 

1 5 1 ,400 tons 

2,102,000 

Peas, canning 

S.ooo 

11,200 ,, 

072,000 

Strawberries 

1 2,780 

28,00(1,000 ql. 

3,440,000 


The value of all live slock on Jan. 1, 1928, was $37,000,000, 
dairy callle being the most numerous. The total value of dairy 
products produced in 1924 was $13,408,598. 

The live stock, wheat and Indian corn sections of the State 
are in the Piedmont plateau, the Hagerstown valley and the 
central portion of the eastern .shore. Garrett county, in the 
extreme north-west, however, raises the largest number of sheep. 
Most of the tobacco is grown in the southern counties of the 
western shore. The great centre for vegetables and small fruit 
is in the counties bordering on the north-west shore of the Chesa- 
peake, and in Howard, Frederick and Washington counties. 

Sea Foods and Game. — ^The conservation department has full 
supervision and control over all the natural resources of the 
State, including oysters, crabs, fish, clams and terrapin, as well 
as wild fowl, birds and game. In 1925, ii,6So persons were 
engaged in the fi.shing industry, using equipment valued at 
$ 343 ^ 591 - The production in that -year was 56,977,98$ lb., 
valued at $4,863,419, the chief products being distributed as 


follows: oysters, 4,252,860 bu., valued at $3,255,507; crabs, hard 
and soft, 9,646,361 lb. valued at $567,783; shad, 1,260,152 lb., 
valued at $264,388; striped bass, 1,413,999 lb., valued at $240,388. 

Garrett, Allegany and western Washington counties furnish 
the home for the wild turkey, white-tailed deer and the ruffed 
grouse. Bob-white quail, cottontail rabbit and the gray squirrel 
are found in every county. On the Chesapeake bay and its tribu- 
taries practically every species of wild duck that migrates cast 
of the Mississippi river is to be found. 

Forests. — Maryland’s forest resources consist of 2,228,000 ac. 
of woodland, or nearly 35% of the total land area of the State. 
Less than 2% of this area is virgin forests, — ^practically all of the 
woodlands having been cut over one or more times. The lumber 
production for the year 1925, from the 723 mills, most of them of 
the small portable type, was 129,138,000 board feet. 

There are over 150 different species of trees, most of them of 
commercial importance, embracing the yellow pine, cypress, cedar 
and red gum in the south-western part of the State, and spruce, 
white pine, hemlock, beech, birch and maple in the mountains. 

The State maintains a forestry department, whose chief func- 
tions are to provide a system of forest protection; give assistance 
to woodland owners in the management of their forest properties; 
administer the six State forests (about 5,000 ac.) and the State 
forest nursery; and care for trees along all public highways. 

Minerals. — Maryland ranked 13th among the States of the 
Union in the total value of mineral products in 1926. In that year, 
the product of all mines and quarries in the State was $24,067,000. 
The principal products in the order of their value were coal, 
clay products, cement, sand, gravel and stone. The coal-producing 
area is confined to the counties of Allegany and Garrett. There 
are five or six workable scams of coal, the most important being 
the Big Vein which is correlated with the Pittsburgh coal of 
western Pennsylvania. 

Maryland building stone, of which there is an abundance of 
good quality, consists chiefly of granites, limestones, slates, marble 
and sandstones, the greater part of which is quarried in the east 
.section of the Piedmont plateau though some limestones, including 
those from which hydraulic cement is manufactured, and some 
sandstones are obtained from the western part of the Piedmont 
plateau and the cast section of the Appalachian region. Brick, 
potter’s and tile clays are obtained most largely along the west 
border of the coastal plain, and fire clay from the coal region 
of western Maryland. Materials for porcelain, including flint, 
feldspar and kaolin, are found in the east portion of the Piedmont 
plateau. 

Transportation. — ^There are 2,700 m. of modern roadway all 
of which are maintained in excellent condition throughout the 
year. In 1927, 106 m. of new construction was completed and in 
addition 90 m. of concrete shoulders were laid adjacent to existing 
roadway. 

Tidewater Maryland is afforded very unusual facilities of water 
transportation by the Chesapeake bay, with its deep channel, 
numerous deep inlets and navigable tributaries, together with the 
Chesapeake and Delaware canal, which crosses the State of 
Delaware and connects the Chesapeake bay with the Delaware 
bay. Baltimore was the second foreign trade port of the 

United States in 1926. It also has a great inter-coastal traffic, 
esj^ecially with the Pacific ports. Baltimore is the railway centre 
of the State, and it was here in Feb. 1827 that the Baltimore and 
Ohio, one of the first railroads in the United States, was pro- 
jected. In 1927, in Maryland there were 1,518 m. of steam and 
639 m. of electric railway. 

Manufacturing. — Manufacturing is by far the Slate’s chief 
industry and is constantly increasing in importance. The number 
of persons engaged in manufacturing in 1925 was 125,787, or 
8-2% of the total population. The total value of manufactures 
in 1914 was $377,749>078, and in 1925 it was $926,251,640. Of 
the 1925 production, $678,947,199, or 73-3%, was the product 
of Baltimore plants alone. In the period 1914-25, the value of 
Maryland’s manufactures advanced 145-2%. The following table 
shows the value of the products of the leading industries in 
1925, with the two exceptions noted: 




MARYLAND 


Products 

Value 

Men’s clothing 

Iron and steel, steel works and roller mills . 
Slaughtering and meat packing .... 

Petroleum refining 

Canning and preserving fruit and vegetables . 

Fertilizers 

Printing and publishing 

Tinware 

Car and general shop construction and repairs, 

for steam railways 

Foundry and machine-shop products . 

•57.705,045. 

4 »,i 8 s, 879 « 

38.4*5, 638 

34 , 844 . 90 j* 

3 *. 678,*57 

28,150,127 

28,066,818 

27,120,481 

•*6,407,348 
i 23,257,362 


*1923 figures; corresponding figures for 1925 are not available. 

Baltimore’s industries are widely diversified with no single 
line employing over 10% of the city’s industrial workers. There 
arc 26 classifications, each of which employs over 1,000 men. 

HISTORY 

In the year 1632 King Charles 1 . granted a charter to George 
Calvert, first Lord Baltimore (c. 1580-1632), conveying to 
him almost unlimited territorial and governmental rights in a 
tract of land between the Potomac river and the 40th parallel, 
and styling him absolute lord and proprietor thereof. Subsequent 
clauses of the charter so circumscribed the proprietor’s power 
that, in effect, it differed little from other colonial patents granted 
by Charles I. George Calvert died before the charter had passed 
the Great Seal and, in the same year, the charter was issued to 
his oldest son, Cecil. In Nov. 1633, two vessels, the “Ark” and the 
“Dove,” carrying at least 200 colonists under Leonard Calvert, a 
brother of the proprietor, as governor, sailed from Gravesend. 
They arrived in Maryland late in March of the following year, 
and the colonists established a settlement on a promontory be- 
tween the Potomac river and the Chesapeake bay. For several 
years their relations with the Indians were friendly, but eventually 
the colony suffered severely from Indian wars. More serious 
was the hostility of William Claiborne (c. 1589-1676), secretary 
of the Colony of Virginia, who, under a trader’s licence, had 
purchased Kent island in the Chesapeake bay from the Indians 
and had in 1631 establi.shcd a settlement there. As a result of 
Claiborne’s rcfu.sal to recognize the jurisdiction of Lord Balti- 
more over Kent island, in which he was supported by the council 
of Virginia, an enmity developed between him and Leonard 
Calvert which resulted in a long feud between the Maryland 
settlers and Claiborne’s men, marked by continual attacks and 
reprisals. The Colony enjoyed peace from 1660 until 1688. 

The province of Maryland presented an early and successful 
example of tolerance toward the religious beliefs of its inhabitants. 
Lord Baltimore was a Roman Catholic, and probably it was his 
intention that Mar\'land should be an a.sylum for persecuted 
members of that body. He de- 
sired Protestant colonists also, 
however, and to this end prom- 
ised and, so far as he could, 
established and enforced re- 
ligious toleration in its full 
sense. With the growth of a 
Puritan party in the province, 
fearing that he would soon ^ 

lose control of affairs, he pro - tY couitrccv or MAHirrN • oriLrcLo, me 
posed to the assembly the famous Washington*! headquarters at 
act concerning religion which was Frederick, mo., during the 
passed in 1649. It extended 

tolerance and protection only to bodies professing trinitarian 
Christianity, and was thus somewhat less liberal than the policy 
which the proprietor had earlier pursued. 

Although the charter reserved to the proprietor the right of 
calling an assembly of the freeman or their delegates when and 
as he should choose, the colonists obtained from him in 1638 
the surrender of his claim to the sole right of initiating legislation. 
This is one of the most striking examples of the effort to secure 
local self-government shown in any of the 13 Colonies. By 1650 
the assembly had been divided into two bouses. One of these, 
the consent of which was necessary before a bill might become 



law, was composed entirely of the representatives of the freeman, 
and annual sessions as well as triennial elections were becoming 
usual. In 1670 the governor, Charles Calvert, sought to check 
growing opposition to his policy by disfranchising all freeman who 
did not have a freehold of 50 ac. or a visible estate of £40 
sterling. This step caused impassioned complaints against him in 
which it was alleged that he was interfering in elections and 
keeping the government in the hands of Roman Catholics, mostly 
members of his own family. About this time also the north- 
ern and eastern boundaries of the province began to suffer from 
the encroachments of William Penn. The territory now form- 
ing the Slate of Delaware was within the limits delined by the 
Maryland charter, but in 1682 it was transferred to Penn by the 
Duke of York, and in 16S5 Lord Baltimore's claim to it was 
denied by an order in council on the ground that it had been in- 
habited by Christians before the Maryland grant was made. 
Later a controversy over the northern boundary arose. Although 
Cecil Calvert's patent specified the parallel of 40® N. as the 
northern boundary of his grant, Penn's charter set forth that 
Pennsylvania should extend southward to the “beginning of the 
fortieth degree of Northern Latitude.” A diflerence of interpre- 
tation of this expression led to much litigation which was not 
settled until Charles Mason and Jeremiah Dixon, English mathe- 
maticians, between 1763 and 1767, cstablishcil the line, since 
named after them, which followed the parallel 39'^’ 43' 26-3". 

While the proprietor was absent defending his claim against 
Penn, the English Revolution of 1688 occurred. Owing to the 
death of a messenger, proclamation of the new monarchs in 
Maryland was long delayed and this, together with a rumour of 
a Popish plot to slaughter Protestant colonists, caused the over- 
throw of the proprietary government. In 1692 the. Crown, in 
the interests of trade, set up a royal government but permitted 
the proprietor to retain his territorial rights. Umler government 
by the Crown the Church of England was established. When a 
Protestant became heir to the proprietorship in 1715, proprietary 
government was restored. Roman Catholics were disfranchised. 

The first serious dispute between proprietor and crionists after 
the restoration of 1715 concerned the extension of the English 
statutes to Maryland. The popular chamber of the assembly con- 
tended that all such statutes except those expre.ssly excluded ex- 
tended to the province, and the lord proprietor insisted that 
only those in which the dominions were expressly mentioned were 
in force there. Other disputes followed; and when France ami 
England joined in a final struggle for territory in America, a di^ad- 
lotk between the two houses of the a.ssembly prevented Maryland 
from responding to urgent apjHials from England for help In the 
closing stage of the war. 

In the years immediately preceding the Declaration of Inde- 
pendence, the practice of self-government became so intensely an 
ideal of the people of Maryland that on occasion they offered 
resistance not only to the proprietary, the royal governor, parlia- 
ment and llic king, but also to what they considered the unwar- 
rantable encroachments of the Continental Congress. Maryland 
was not, however, actually invaded or physically oppressed by 
the British, and probably for that reason the instruction.^ to her 
delegates to the Continental Congress, bidding them not to vote 
for independence, were left unchanged until the Colony found 
itself almost alone in holding back. The new Constitution drawn 
and adopted in 1776 to replace the royal charter was far from 
democratic in character. By it.s provisions the property qualifica- 
tion for suffrage was a freehold of 50 ac. or £30 current money; 
the property qualifications for delegates £500, for senators £1,000, 
and for governor £5,000. Four delegates were chosen from each 
county and two each from Annapolis and Baltimore. In 1802 
negroes were enfranchised. In 1810 property qualifications for 
suffrage were abolished. With the growth of the city of Balti- 
more, the prevailing disproportionate representation began to be 
attacked, but the slave-holding minority in ihef counties of .south- 
ern Maryland, fearing the attitude of the majority toward .slavery, 
prevented any change until 1837. In that year the enthusiasm 
over internal improvements enabled the opposition to obtain the 
adoption of amendments which provided for the election of the 
governor and senators by direct vote of the people, a slight 
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increase in the^representa»tion accorded the city of Baltimore and 
the larger counties, and a slight decrease in that of the less popu- 
lous. Serious financial straits caused by debt incurred through the 
State's promotion of internal improvements caused a demand 
for the limitation of the power of the assembly to contract debts. 
The result was the Constitution of 1851 which established pro- 
portional representation for the counties and increased the num- 
ber of delegates from Baltimore. This was, however, an unsatis- 
factory compromise. When, during the Civil War, Maryland was 
largely under Federal control and a demand arose for the aboli- 
tion of slavery by the State, a constitutional convention held in 
1S64 framed a Constitution disfranchising all those who had 
given aid to the rebellion, and allowing only those possessing the 
suffrage under the proposed instrument to vote on its adoption. 
This was too ill-considered to endure, and in 1867 it was super- 
seded by the present Constitution. 

In national affairs Maryland, at an early date, took a stand 
which had far-reaching consequences. Her delegates refused to 
sign the Articles of Confederation until the States claiming terri- 
tor>’^ between the Allegheny mountains and the Mississippi and 
north of the Ohio— Virginia, New York, Massachusetts and Con- 
necticut — should surrender their claims. Her opposition caused 
those States to yield, and strengthened the Union because it 
brought into the possession of the United States the first territory 
in which all the States had a common interest and out of which 
new States could be created. In the War of 1812 HavTe de Grace 
and Frenchtown were burned by the British, but Baltimore was 
successfully defended at North Point against a fonnidable attack 
by a British army, and a strong British fleet failed to reduce Fort 
McHenry after a bombardment of 24 hours. The latter event 
inspired Francis Scott Key, who was detained aboard a British 
vessel, to compose ‘The Star-Spangled Banner.” 

In 1861 Maryland was divided on the question of secession, 
the southern and eastern parts generally favouring the cause of 
the seceding States; but the majority in the northern and western 
counties, as well as the fact that the State lay north of Washington 
and quickly came under the control of the Federal Government, 
kept the State from joining the Confederacy. Maryland was, 
however, opposed to coercing the seceded States. Maryland was 
twice invaded by Southern armies, but the only battle of im- 
portance fought on her soil was that of Antietam or Sharpsburg 
on Sept. 16 and 17, 1862, 

Since the Civil War, the State's history is a record of quiet 
but steady progress. A boundary dispute of more than 200 years 
duration was settled in 1879 when Maryland and Virginia agreed 
to accept the award of a commission of arbitrators. Possibly 
the greatest disaster that ever befell the State occurred in Feb. 
1904. when a fire destroyed the business district of Baltimore, 
burning more than 1,300 buildings in the heart of the city. But 
a new and modernized city soon appeared. 

The State was in the forefront of World War activities, from 
the time the United States declared war on April 6, 1917. The 
total contribution by the State to the military and naval forces 
of the United States was about 63,000: approximately 52,000 to 
the army, 10,000 to the navy and 1,200 to the marine corps. 

As between political parties, from 1820 to i860 the Whigs 
were generally a trifle stronger; but from 1866 until the present 
the Democrats have always controlled the State, except for two 
administrations, although recently it has voted Republican occa- 
sionally on national issues. 

Bibliography. — One of the latest historical and biographical works 
dealing with Maryland h The Tercentenary History of Maryland 
(1925), by M. P. Andrews. A concise history of the State is J. M. 
Gambrill’s Leadiftft Events of Maryland History (revised 1917). Other 
works dealing with history in general or with special topics are: F. S. 
.Adams, Taxation in Maryland, Johns Hopkins University Studies 
(igoo), an historical account of the sources of the State’s revenue and 
the administration of its taxing system; A. V. Bryan, History of State 
Bankinf! in Maryland, Johns Hopkins University Studies (1899), a 
careful study of the State’s experience with banks from 1790 to 1864; 
J. L. Bozman, History of Maryland from z6x‘f to 1660 (1837), a com- 
pilation of much of the more important material relating to the early 
history of the province; J. V. L. McMahon, An Historical View of the 
Government of Maryland from its Colonization to the Present Day 
(1833), an able treatment of the subject by a learned jurist; J. T. 


Scharf, History of Maryland (1879), the most extensive general history 
of the State, but containing numerous errors and poorly arranged; W. 

H. Browne, Maryland: the History of a Palatinate (1884 and 1895), 
an excellent outline of the colonial history ; N. D. Mereness, Maryland 
as a Proprietary Province (1901), a constitutional history of the prov- 
ince in the light of its industrial and social development, with a bibli- 
ography; and B. C. Steiner, Maryland during the English Civil War 
(1906-07), one of the Johns Hopkins University Studies. Two able 
articles with valuable critical essays on sources are found in the volumes 
of J. Winsor’s Narrative and Critical History of America; the first by 
W. T. Bantly, ‘The English in Maryland, 1632-1691” in vol. iii., and 
the second by J. Winsor, “Maryland and Virginia” in vol. v. Source 
material is found in the Archives of Maryland edit, by W. H. Browne 
(1883-87) ; in Revolutionary Records of Maryland by G. M. Brun- 
bough and M. R. Hodges (1924) ; and in the Annual Reports and 
Publications of the Maryland Historical Society. 

The best source of ready information respecting the State’s officials 
and governmental organization is The Maryland Manual, A Com- 
pendium of Legal, Historical and Statistical Information (yearly). 
Other .sources are the Annotated Code of Public Civil Law; the Indus- 
trial Directory of the State board of labour and statistics; and the 
reports of the State board of education, the treasurer and the public 
utility commission. The Fourteenth United States Census, the 1925 
Census of Manufactures and the 1925 Census of Agriculture contain 
statistical information regarding the State. The physical features and 
economic sources are treated in the Publications of the Maryland Geo- 
logical Survey (1897 et seq.). In the latter are also historical studies 
of the Baltimore-Penn controversy leading to the Mason & Dixon line. 
See also Old Maps and Map Makers and County Boundaries by £. B. 
Mathew's. (A. C. R.) 

MARYLEBONE, ST., commonly Marylebone (ma'ri- 
bon), a north-western metropolitan borough of London, bounded 
north by Hampstead, east by St. Pancras and Holborn, south by 
the City of Westminster and west by Paddington. Pop. (1921) 
104,173. The boundary runs along Oxford Street, on the south, 
crossing Regent Street at Oxford Circus, and Edgware Road on 
the west; Marylebone Road crosses from east to west. St. 
Marylebone was in the manor of Tyburn, which takes name from 
the Tyburn, a stream which flow^ed south to the Thames through 
the centre of the present borough. The church was called St. 
Mary at the Bourne. The name Tyburn {q^v,) was notorious 
chiefly as applied to the gallows which stood near the existing 
junction of Edgware Road and Oxford Street (Marble Arch). 
The manor at the Domesday Survey was in the possession of the 
nunnery at Barking, but the borough includes several estates, 
such as the manor of Lyllestone in the west, the name of which 
is preserved in Lisson Grove. From 1738 to 1776 Marylebone 
Gardens (which had existed under other names from the close 
of the 17th century) became one of the most favoured evening 
resorts in London. They extended east of High Street as far as 
Harley Street, but by 1778 the ground was being built over. 

The borough includes almost the whole of Regent’s Park, with 
a portion of Primrose Hill north of it. The park, originally 
Marylebone Park, was enclosed by James I., and received its 
modern name from the Prince Regent, afterwards George IV. 
It contains the Zoological Gardens. Here are also the gardens 
of the Royal Botanic Society, incorporated in 1839. The Toxo- 
philitc Society, founded in 1781, has also occupied grounds here 
since 1883. Another famous enclosure is Lord’s Cricket Ground, 
St. John’s Wood Road. Marylebone station is a terminus of the 
L.N.E.R. The borough returns one member to parliament. Area 

I, 473 acres. 

MARY OP LORRAINE (iSiS~iS6o), generally known as 
Mary or Guise, queen of James V. and afterwards regent of Scot- 
land, was born at Bar on Nov. 22, 1515. She was the eldest child 
of Claude of Guise and Antoinette of Bourbon, and married in 
1534 Louis II. of Orleans, duke of Longueville, to whom in 1535 
she bore a son, Francis (d. issO- The duke died in 1537, and 
Mary was sought in marriage by James V., and by Henry VIII. 
after the death of Jane Seymour. Henry persisted in bis offers 
after her betrothal to James V. Mary, who was made by adoption 
a daughter of France, married James at St. Andrews. Her two 
sons, James (b. May 1540) and Robert or Arthur (b. April 1541), 
died within a few days of one another In April 1541, and her hus- 
band died in Dec. 1542, within a week of the birth of his heiress, 
Mary, Queen of Scots. The regency fell to the heir presumptive 
James, carl of Arran, who favoured England and the Protestant 
party, and who hoped to secure the infant princess for his son. 
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Mary of iLorraine was approached by the English commissioner, 
Sir Ralph Sadler, to induce her to further her daughter’s marriage 
contract with Edward VI. The marriage treaty between Mary, not 
then one year old, and Edward was signed in July at Greenwich, 
and guaranteed that Mary should be placed in Henry’s keeping 
when she was ten. (See Mary Queen of Scots.) 

In 1550 Mary of Lorraine visited France and obtained from 
Henry II. the confirmation of the dukedom and revenues of 
Chatelherault for the earl of Arran, in the hope of inducing him to 
resign the regency. Arran refused to relinquish the regency until 
i554» when he resigned after receiving an assurance of his rights 
to the succession. Mary had now to deal with an empty exchequer 
and with a strong opposition to her daughter’s marriage with the 
dauphin. The first revolt against her authority arose from an 
attempt to establish a standing army. When she provoked a war 
with England in 1557 the nobles refused to cross the border. In 
matters of religion she tried to hold the balance between the Catho- 
lics and Protestants and allowed the Presbyterians the practice of 
their religion so long as they refrained from public preachings in 
Edinburgh and Leith, but the marriage of Francis II. and her 
daughter Mary in 1558 strengthened her position, and in 1559 she 
adopted the religious policy of her relatives, the Guises. She was 
reconciled with Archbishop Hamilton, and took up arms against 
the Protestants of Perth, who, incited by Knox, had destroyed 
the Charterhouse with the royal tombs. They submitted on condi- 
tion that no foreign garrison was imposed on Perth and that the 
religious questions should be brought before the Scottish parlia- 
ment. Mary of Lorraine broke the spirit of this agreement by gar- 
risoning Perth with Scottish troops in the pay of France. The 
lords of the Congregation soon a.ssembled in considerable force 
on Cupar Muir. Mary retreated to Edinburgh and thence to Dun- 
bar, while Edinburgh opened its gates to the reformers, who issued 
a proclamation (Oct. 21, 1559) claiming that the regent was de- 
posed. The lords of the Congregation sought help from Elizabeth, 
while the regent had recourse to France. The strength of her op- 
ponents was increased by the defection of Chatelherault and his 
son Arran, and by the betrayal of her plans by her secretary Mait- 
land to the lords of the Congregation. In Oct. 1559 they made an 
unsuccessful attack on Leith. Mary entered Edinburgh and con- 
ducted a campaign in Fife. 

When an English army under Lord Grey entered Scotland in 
March 1560, the regent received an asylum in Edinburgh castle, 
which was held strictly neutral by John Erskine. Before her death 
(June II, 1560) Mary sent for the lords of the Congregation, with 
whom she pleaded for the maintenance of the French alliance. 
She was buried in the church of the nunnery of St. Peter at 
Reims. 

The chief sources for her history are the Calendar of State Papers 
for the reigns of Henry VIII. and Edward VI. in the Rolls Series; 
A. Teulct, Papiers d'itat , . . rclatifs d Vhisloire de VEcosse au XVU 
sihcle (3 vols., 1851), for the Bannatyne cluh; Hamilton Papers, ed. 
J. Bain (2 vols., iSgo-gg) ; Calendar of State Papers relating to 
Scotland and Mary Queen of Scots, 1547-1603 (2 vols., 189^1900), 
etc. The Life in Mi.ss Strickland’.s Queens of Scoilar.d (vols. i.-ii.) is 
based on original documents. Miss M. Wood has edited The Foreign 
Correspondence with Marie de Lorraine, Queen of Scotland (2 vols., 
1923 and 1925) and Miss A. I. Cameron has edited Th(. Scottish 
Correspondence of Mary of Lorraine (1927)- 

MARY OF MODENA [Maria Beatrice Anne Margaret 
Isabel d’Este] (1658-1718), queen of the English king James 
Tl., and daughter of Alphonso IV., duke of Modena, and the 
Duchess Laura, of the Roman family Martinozzi, w^as bom at 
Modena on Oct. 5, 1658. She was married by proxy to James, 
then duke of York, on Sept. 30, 1673, and in November reached 
England where she was regarded as an agent of the pope. During 
the Popish Plot, she went abroad with her husband. W’hen her 
son, James Francis Edward, was born on the loth of June (o.s.) 
1688, it was said that the child was not really hers, and that a 
fraud had been perpetrated to secure a Roman Catholic heir. At 
the outbreak of the revolution she made the disastrous mistake of 
consenting to escape to France (Dec. 10, 1688) with her son. She 
urged her husband to follow her when it was his manifest interest 
to stay in England, and when he went to Ireland she pressed for 
his return. Her daughter, Louisa Maria, was bom at St. Germain 
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on June 28, 1692. When her husband died on Sept. 6, 1 701, she in- 
duced King Louis to recognize her son as king of England, an act 
which precipitated the war of the Spanish Succession. Surviving 
her husband for 17 years, Mary lived at St. Germain or at Chail- 
lot, in a house of the Visitation, where she eventually died on 
May 7, 1718. 

See Miss Strickland, Queens of England (vols. 9 and 10, 1846) ; Cam- 
pana di Cavelli, Les Derniers Stuarts d Saint-Germain en-Laye (Lon- 
don, 1871) ; and M. Haile Mary of Modena (1905). 

MARYPORT, a market town and seaport in Cumberland. 
England, 25 m. W.S.W. of Carlisle, on the railway. Pop. of urban 
district (1921) 10,906. It is built on the shore of the Irish sea, 
at the mouth of the river Ellen. Before the harbour was built 
there in 1750 Maryport consisted of a few huts. In 1892 Mary- 
port became an independent port with Workington, Whitehaven 
and Millom subordinate to it. On the hill north of the town is 
the Roman fort of Uxcllodunum. 

MARYSVILLE^ a city of north-central California, U.S.A., 
on the Yuba river, near its confluence with the Feather, 47 m. N. 
of Sacramento; the county seat of Yuba county. It is served by 
the Sacramento Northern (electric), the Southern Pacific and 
the Western Pacific railways, and by auto-stage and motor-truck 
lines. Pop. 5,461 in 1920; estimated locally at 8,000 in 1928. A 
mile west is Yuba City (pop. in 1928 e.stimated at 3,400), the 
county seat of Sutter county. Marysville is the commercial, 
educational and social centre of a productive fruit-growing region, 
specializing in clingstone peaches, pears, prunes and grapes. Set- 
tlement dates from 1842, when Theodore Cordua leased from 
Gen. John A. Sutter the present site of Marysville and established 
a trading post. In the days of ’49 it became an important town, 
as it was at the head of river traffic to the mines and on the trail 
running north and south through the Sacramento valley. For 
several years 30 or 40 stages arrived and departed daily, and 
large pack trains carried supplies into the mountains. The 
present name was adopted in 1850, in honour of the wife of one 
of the settlers. 

MARYVILLE, a city of north-western Missouri, U.S.A., on 
Federal highway 71, and served by the Burlington and the Waba.sh 
railways; the county seat and commercial centre of Nodaway 
county and the seat of the North-west Missouri State Teachers 
college. Pop, 4,711 in 1920 (95% native white). The city was 
settled in 1845 and incorporated in 1856. Since 1919 it has had 
a commission-manager form of government. 

MASACCIO, properly Tomaso Guidi (1401-c. 1428) Floren- 
tine painter, born on Dec. 21, 1401, at Castel S. Giovanni di Val 
d’Arno, near Florence, son of a notary of the family of the Scheg- 
gia, was nicknamed Masaccio (for Tomasaccio) on account of his 
careless habits. In 1422 he was enrolled in the guild of Speziali, or 
druggists, to which painters belonged, and in 1424 in the guild of 
St. Luke. He was one of the great pioneers of the Italian Renais- 
sance who did for painting what Donatello had done for sculpture 
and Brunelleschi for architecture. 

With the work of Masaccio began the search for the rendering 
of three dimensional space and for the placing therein of figures 
plastically conceived. The newly-discovered laws of perspective 
were applied, the drawing of foreshortened parts was correct, the 
anatomy of the human body w^as well understood. According to 
Vasari, Masaccio owed his artistic education to Masolino, but 
Masaccio, although he died 20 years before his master, carried the 
advance in naturalism further. Unfortunately much of his work 
has been destroyed, and what remains is often in poor condition. 
His earliest extant works are the “St. Anne, the Virgin and Child,” 
removed from the Church of S. Ambrogio to the Uffizi; and a 
fresco of the “Virgin Enthroned Between Two Saints” in the Ora- 
torio of Montemarciano, near his birthplace. On Feb. 19, 1426, he 
was commissioned to paint an altarpiece for the Church of the 
Carmine at Pisa by the notary, Giuliano di Colino degli Scarzi. 
This work had disappeared in 1750. It is described by Vasari, and 
portions of it have recently been identified. The Berlin museum 
possesses three pieces of the predella, the “Epiphany,” the “Death 
of the Baptist,” and the “Crucifixion of St. Peter,” also “Four 
Saints,” which formed part of the framework and were formerly in 
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the Butler Collection, London. The Museo Civico at Pisa has a 
“St. Paul,” and at Vienna there is a “St. Andrew,” the Naples mu- 
seum has a “Crucifixion,” the central panel, representing a “Ma- 
donna and Child with Angels,” was said by Berenson to be a pic- 
ture in the possession of Canon Sutton of Brant Broughton, Lin- 
coln, from whom it was bought for the National Gallery. Masac- 
cio’s once much admired fresco of the Trinity is to be seen in a 
very damaged condition on the entrance wall of S. Maria Novella 
at Florence. Originally painted over the altar of St. Ignatius, it 
was for a long time covered over with a painting of Vasari, and 
then brought to light again. The artist's standard work is in the 
Brancacci chapel in the Carmine at Florence. Here Masolino had 
left unfinished a series of frescoes which Masaccio was asked to 
continue. Six paintings can be ascribed to him with certainty. 
They represent the “Expulsion from Eden,” an expressive painting 
where Eve cries aloud in anguish while Adam covers his face; 
“Peter and the Tribute-Money,” a large and harmonious compo- 
sition; “Peter and John Healing the Sick”; “Peter Almsgiving” 
and “Peter Baptizing”; the “Raising of the King s Son,” in which 
the .saint and the group on the left are in part by him, the re- 
mainder being by Filippino Lippi. These frescoes created a sensa- 
tion; they became the training school of Florentine painters of the 
succeeding generations, of Michelangelo with the rest. Masaccio 
did not complete the decoration of the chapel. In 1428 he left for 
Rome, and was reported dead soon afterwards. 

Bibliography. — G. Vasari, Le Vile de* pul ecceUenii Pittori (edit. G. 
Milancsi; 2nd cd., Florence, 1868; trans. by A. B. Hinds in the Every- 
man Library, 1927) ; B. Berenson, The Florentine Painters of the 
Renaissance ( 1896; 3rd ed., rev. and enlarged, 1909) ; j. A. Crowe and 
G. B. Cavacaselle, A History of Painting in Italy, 6 vol. (edit. L. Doug- 
las, etc.; 2nd ed., 1903-14) ; A. II. Lanyard, The Brancacci Chapel and 
Masolino, Masaccio, and Filippino Lippi, published by the Arundel 
Society (i868) ; A. Sthmarsow, Masaccio, der Begrunder des klassischen 
Stils der italienischen Malerei, pts. (Kassel, 1895-1900) ; W. Suida, 
Ualtare di Masaccio gih net Carmine a Pisa, in VArte, vol. ii. (1906) ; 
E. Somare, Masaccio (with bibl. and plate.s, Milan, 1924), ( 1 . A. R.) 

MASAI. The mo.st important members of the Nilo-Hamitic 
group are the Masai, Nandi, Keyo, Suk, Turkana, Iteso, Kara- 
mojong, Dodoth, Didinga, Topotha and Ajie. While they are, 
generally speaking, homogeneous the following distinctions have 
to be noted: j. 7 ’he Suk and the tribes to the south and east, the 
Musai, the Nandi and their neighbours, practise circumcision and 
cliloridectomy, while the tribes north of 
the Suk do not. 2. The Masai, Turkana 
and Ajie are nomadic; the Nandi, Keyo 
and Itcso are sedentary and have adopted 
agriculture in addition to the pastoral life; 
the rest arc .semi-nomadic. 

The Ma.sai are a tall, well-built, slender 
people with good features and well-defined 
noses. 'J'he (wo lower incisors are removed. 

The heads of the women are shaved, as 
are the head.s of married and of uninitiated 
men. 'I'he warriors wear their hair plaited 
into queues hanging down the back and 
over the forehead. The women are scrupu- 
lously clothed from girlhood to old-age 
with dres.sed .skins and leather petticoats. 

Heads, metal armlets, necklets and brace- 
lets, arc popular with both sexes. 

Their dwellings are of a iieculiar type, 

long, continuous houses (not more than a girl of the meru. 
Oft. in height) which are built round masai tribe, in east 
the in.side of a circular thorn fence. Africa 
T hey are flat roofed and are divided into separate compartments 
for families, each with a door. During their period of service the 
warriors, who may not yet marr>’, live in separate barracks or vil- 
lages, where they are visited by the unmarried girls. The Masai 
keep cattle (of the humped Zebu type), sheep and goats, donkeys 
and dogs, and the cattle cult is a feature of their culture. Domestic 
animals are branded with the brand of their owmer’s clan. Women 
and old men eat flour and vegetables in addition to the milk, blood 
and meat which form the staple diet of the tribe. An intoxicating 
honey mead is drunk by old men, and all except the warriors smoke 


tobacco and use snuff. Their weapons are spears (both broad- and 
narrow-bladed), clubs and a peculiar sword. 

The Masai are divided into a number of patrilineal, exogamous 
clans grouped into four endogamous sections, and inheritance is 
normally to the eldest son who has to support his father’s wives 
and his own brothers and sisters. 

The system of initiation and age-grades (q.v.) is the basic 
feature of Masai social life and has produced a most effective 
military organization. The tribe is divided 
into young men or boys and groups of ini- 
tiated men who pass through successive 
stages as warriors and elders, differen- 
tiated by duties, privileges and details of 
costume. The centre of political gravity is 
with the warrior class and there, are no 
chiefs. The elders, whose ranks are replen- 
ished by time-expired warriors, act as ad- 
visers and with the tribal magician form 
the judicial and legislative authority, but 
the executive authority remains with the 
warriors. The magician (ol-oibofU), a 
hereditary office, is the chief adviser. 

Religion is a mixture of ancestor-worship 
and the worship of Engai, the “sky.” 
(Other members of the group have substi- 
tuted different natural phenomena for 
Engai. The Nandi, for instance, worship 
Asis, the “sun”: the Suk, Torotnt, the 
“thunder”: the Didinga, Tamukujen, the 
“rain.”) The ancestor cult is associated 
with certain trees, notably the fig, and with 
a reverence for snakes, the python and 
cobra predominating. These are considered tutelary beings, and 
at marriage a man is careful to introduce his bride to his tutelary 
snake. 

Bibliography. — ^A. C. Hollis, The Masai (1905) ; M. Merker, Die 
Masai (1904). (J. H. D.) 

MASANIELLO, an abbreviation of Tommaso Aniello 
(1622-1647), an Amalfi fisherman, who became leader of the re- 
volt against Spanish rule in Naples in 1647. A. revolt broke out 
at Palermo in May 1647, and the people of Naples followed the 
example of the Sicilians. The immediate occasion of the latter 
rising was a new tax on fruit, the ordinary food of the poor, and 
the chief instigator of the movement was Masaniello, who led 
the malcontents. On July 7, 1647 there was a riot at the city 
gates between the fruit-vendors of the environs and the customs 
officers, and the customs office was burnt. The rioters then poured 
into Naples and forced their way into the palace of the viceroy, 
the hated Count d’Arcos, who fled. 

Masaniello was elected “captain -general”; and the revolt was 
even spreading to the provinces. On July 13, through the media- 
tion of Cardinal Filomarino, archbishop of Naples, a convention 
was signed between D’Arcos and Masaniello as “leader of the 
most faithful people of Naples,” by which the rebels were par- 
doned, the more oppressive taxes removed, and the citizens 
granted certain rights, including that of remaining in arms until 
the treaty should have been ratified by the king of Spain. Mas- 
aniello was murdered while haranguing a mob in the market-place 
on July 16, 1647. 

Masanicllo’s insurrection formed the subject of several operas, 
of which the most famous is Auber s La Muette de Portici (1828). 

See Saavedra, Insurrecdon de Napoli en 1647 (2 vols., Madrid, 
1S49) ; A. von Rcumont, Die Caraffa von Maddaloni (2 vols., Berlin, 
1849) ; Capasso, La Casa e famiglia di Masaniello (Naples, 1893) ! 
V. Spinazzola, Masaniello e la sua famiglia, secondo un codice holognese 
del sec. xvi. (in the review Flegrea, 1900) ; A. G. Meissner, Masaniello 
(in German) ; £. Bourg, Masaniello (in French) ; F. Palermo, Docu- 
menu diversi sulk novitd accadute in Napoli Vanno 1647 the 
Archivio storico italiano, ist scries, vol. ix.). 

MASARYK, THOMAS GARRIGUE (1850- ), first 

president of Czechoslovakia, was bom on March 7, 1850, in the 
Moravian border-town Hodonin. His father was a coachman em- 
ployed on one of the Austrian Imperial estates, a native of Kop- 
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cany in Slovakia (Slovakia then being a part of Hungary) ; his 
mother came from a semi-Germanized Czech family of Hustope^, 
in the Moravian plains. In his boyhood Masaryk was taught 
Czech and a smattering of German, and was educated at a Czech 
school in Cejkovice. His parents sent him for two years to the 
lower German Realschule of Hustope^^, with the intention of 
making him a teacher. 

The object being abandoned, he became 0 rst a locksmith's 
apprentice in Vienna, then a blacksmith at Cej£. In 1S65 his 
former schoolmaster induced his parents to resume their first 
idea of making him a teacher, and in that year Masaryk passed 
the entrance examination to the second grade of the *'gym> 
nasium,” and began studying at Brno. He supported himself, as 
did many poor students, by tutoring. He developed a rebellious 
disposition, disagreed with some of the dogmas of the Roman 
Catholic Church and refused to go to confession. As a result he 
had to leave the gymnasium, and he continued his studies in 
Vienna, where he graduated first from the gymnasium with hon- 
ours, then from the university, where in 1879 he became a lecturer 
in philosophy. He spent a year in Leipzig, where he met his 
future wife, Charlotte Garrigue, daughter of the president of the 
Germania Insurance Company of New York. In 1S81 he published 
in German his first great sociological work. Suicide as a Phr- 
nomenon of Modern Civilisation. In 1882, when the University 
of Prague was divided into two parts, the one Czech, the other 
German, he was appointed to one of the Czech professorships. In 
1885 he published his larger work on Concrete Logic. 

The Forged Mss. and ^‘Realism.*’ — ^In 1883 Masaryk founded 
a critical monthly review The Athenaeum, which soon sprang into 
prominence by becoming the battle ground on which the famous 
mss. of Krlaovc Hradec and Zclena (Koeniginhof and Gruenberg) 
were attacked and proved to be forgeries, manufactured in the 
early 19th century by two well-meaning men, whose object was 
to provide texts to prove that in the Middle Ages there had 
been a high standard of literary culture in Bohemia. The authen- 
ticity of the mss. had before been doubted by Slav philologists, 
but it was not until 1886, when Masaryk invited the great Czech 
philologist Gebauer to analyse the mss. philologically, him.sclf 
analysing them sociologically, that they were conclusively proved 
to be forgeries. 

The fight over the mss. was the real beginning of the so-called 
“realist” revolution in Czech politics, literature and philosophy, 
the guiding principle of which was the application of the scient ific 
method to letters and politics. While at Prague university, Masa- 
ryk founded in 1893 a monthly review 'Nase Doha (Our Epoch). 
He became a member and instructor of the “Sokols.” He started 
lecturing in Prague clubs and societies on unconventional subjects 
and published unpopular books. His sociological work led him 
to a study of Marxism, whose historical materialism he criticised 
in The Social Question (1898, in Czech and in German). 

Masaryk’s political career started in the early ’eighties. In 1887 
his friends founded a fortnightly paper Cas (“Time”), which two 
years later he took over and transformed into a political weekly. 
At that time the so-called Old Czech (Conservative) party was 
losing ground, and Masaryk, invited by the Young Czech (Lib- 
eral) party to be a candidate, was elected to parliament in 1891. 
He soon resigned his seat (1893) to devote himself to a crusade 
of moral education among the Czech people. 

Although his opinions on nationalist questions were unpopular 
— ^an unpopularity which increased when in 1899 he fearlessly 
withstood a popular anti-Semitic superstition as manifested in the | 
so-called “ritual murder trial” of a Jew named Hilsner — ^his ideas 
made a deep impression. They became the rallying cry of the 
younger generation not only of the Czechs, but of the Yugoslavs 
and other Slavs who flocked to Prague. 

Political Leadership. — In 1900 his followers founded a polit- 
ical party which was officially named the “Progressive party,” 
but which continued popularly to be known as the Realist party. 
The programme was founded on the principles enunciated in 
Masaryk’s books. As a candidate of the Realist party he was re-* 
elected to parliament in 1907. In parliament he soon began to 
criticize Austria’s passive subjection to Germany and her own 
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aggressive policy in the Balkans, especially as manifested in the 
annexation of Bosnia-Hercegovina. In the notorious “high 
treason” trial of Agram (1909), by which the Austrian foreign 
minister, Count Aehrenthal, tried to justify his annexation policy, 
and in the Friedjung trial (1909) which followed, Masaryk played 
a decisive part. He proved, on the basis of his private invest iga* 
tions, that the case for the Crown rested on documents forged 
at the Austro-Hungarian Legation in Belgrade. His fearless dis- 
closures in the Austrian Reichsrat (May 1909) and in the Austro- 
Hungarian delegations (1910) forced the proceedings in the 
Agram trial to be quashed, compelled Friedjung to retract his 
accusations against the Serbs, and unmasked the methoils of 
Austro-Hungarian diplomacy. Masaiyk incurred the intense dis- 
pleasure of the official and court circles in Vienna, but made a 
reputation abroad. 

Propaganda. — ^During the World War he developed his case 
against Austria-Hungary in detail, and at the end, in his work, The 
j New Europe, characterized it as a corrupt, imperialist, militarist, 
pretentious and senseless relic of the middle ages. When the war 
broke out he was still a member of the Austrian parliament. In 
Dec. 1914 he escaped from Austria, and in the following four 
years conducted a political and propagandist campaign in Swit- 
I zerland, France, England, Italy, Russia and the United States on 
behalf of Czechoslovak liberation from Habsburg rule. He 
founded the propagandist journals La Nation Tchhjue, which was 
edited in Paris by Erne.st Denis, and Cesko.dovenska Sainostat- 
nost (Czechoslovak Indcixmclcncc), which w^as product?d in the 
small town of Annemassc in Savoy, and he was one of the original 
board of Dr. R. W. Seton-Wat son’s 77 /e New Europe, which was 
founded in London in 1916. 

Masaryk’s stand against Austria was publicly proclaimed in his 
Hus anniversary speech made in Geneva in July 1915, and re- 
affirmed in his revolutionary manifesto, issued by him with the 
siinction of the Czech political leaders at home, on Nov. 14, igi.*)- 
The signatories of that manifesto, who included repre.sentatives of 
Czech residents in France, Great Britain, America and Russia, 
formed a central revolutionary committee callerl the Czechoslovak 
National Council, of which Masaryk acted as president and Benes 
as secretary. Finding his work in Switzerland hami)ered by enemy 
spies, he settled in London, where, at the invitation of Ronald 
Burrows, principal of King’s college, he joined the staff of that 
college. Here he worked for two years combating, w'ith the help 
of his friends, Wickham Steed and R. W. Seton-Wat son, the 
German-Magyar propaganda, and familiarizing Western ojnnion 
with Czechoslovak a.spirations. 

The Russian revolution of 1917 enabled him to go to Russia 
Several thousand Czech soldiers — prisoners of war — had gone 
over to the Ru.ssians, and wanted to organize themselves into 
active military units. After some difficulty Masaryk induced th(; 
revolutionary Russian Government to agree to the formation and 
equipment of an independent Czechoslovak army (9.?,ooo ), w'hose 
exploits as they marched castw'ards from .Siberia to Vladivostok 
were one of the impressive later episodes of the war. He trans- 
ferred some of them to the western front. 

President. — He went to the United States in May 1018. The 
result was the Lansing declaration (May 20, 1918) of sympathy 
writh the cause of d’zechoslovak and Yugoslav independence. 
The Allied Governments as.socialcd themselves with that decla- 
ration on June 3, 1918. The ice being thus broken, the Allied 
Powers and America recognized Masaryk’s national council as the 
de facto Government of the future Czecho.slovak State. Ma.saryk 
was elected first president of the Czechoslovak republic on Nov. 
14, 1918, and re-elected on May 27, 1920. He had been sentenced 
to death in contumaciam, and in 1923 occurred the death of his 
wife, largely the re.sult of persecution to which the Government 
had subjected his family. He was elected president for a secoiul 
term of seven years on May i, 1927. For his work as president of 
the Republic from 1918 onwards see Czechoslovakia. 

Masaryk ranks equally high as a philosopher and as a states- 
man. His philosophical treatises were the result of his study of 
Czech history. His pronounced realism was a reaction both against 
the Teutonic idealism which developed moral speculation with- 
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out reference to the practical affairs of life and against the Tol- 
stoyan Slav philosophy of non-resistance to evil. Masaryk, as 
philosopher, stands for a unified conception of life, in which the 
spiritual and religious take their place with the intellectual and 
the political as aspects of an integral whole. The following are 
the chief of his many philosophical, sociological and political 
works :— 0 Hypnotismu, On Hypnotism (1880); Sebevraida, Sui- 
cide and Modern Civilization (1881, also in German); Theorie 
Pravdepodobnosti a Humcova SkepsCt the Theory of Probability 
and Hume’s Scepticism (1882, Ger. trans. 1884); Blaise Pascal 
(1883) ; Theorie dezin die zdsad T. IL Buckle, the Theory of His- 
tory according to T. H. Buckle (1884); Zakladovd Konkretin 
Logiky, Essay on Concrete Logic (1885, Ger. trans. 1886); Slav- 
janofilism I. S. Kirejevskcho (1889); £eskd Otdzka, the Czech 
Question (1895); Karel Havlicck (1896); Otdzka socidlni, filo- 
sofickd a socidlni zdklady marxismu, The Philosophical and Soci- 
ological Foundation of Marxism (1898, also in German); Jan 
Hus (1899); Rusko a Evropa, Russia and Europe (1913. Eng. 
trans. The Spirit of Russia, 1919, etc.) ; The Problem of the Small 
Nations in the European crisis (1916); The New Europe (1918, 
French trans. igi8, Czech igiq, German 1922); Svetovd Revo- 
luce (1925, German trans. by C. Hoffmann, 1927, Eng. trans.. The 
Making of a State: Memories and Observations jqi^-iS [1927 ]). 

Bibliography. — Hcrbcn, Sychrava Cisaf, etc., Masaryk Osvobo- 
ditel (Prague, 1919); Anon, Thomas G. Masaryk: A Biographical 
Sketch (1923) ; Anon, President T. G. Masaryk: His Work as a 
Constructive Statesman (1923) ; Edvard Benel and others, T. G» 
Masaryk (Prague, 1925); Herben, Hartl, Blaha, T. G. Masaryk: 
Sa Vie, Sa Politique, Sa Philosophie (Prague, 192.H) ; T. G. Masaryk, 
The Making of a State; Memoirs and Observations, 1914-18 (Eng. 
version with introd. by H. W. Steed, 1927)- (G- G.) 

MASAYA, an important interior town of Nicaragua, capital 
of the department of the same name. Pop. (1928) about 20,000. 
Masaya is on the main line of the Pacific railway, 13 m. west 
of Granada, and 106 m. from Corinlo. Lake Masaya, a crater 
lake on whose shore has risen the intermittently active volcano of 
the same name, adjoins the town, and round about it is a fertile 
region producing tobacco, beans, rice, maize, sugar and in the 
hills, coffee. A branch line of the railway, 27 m. long, connects 
at Masaya, the terminus being “Los Pueblos,” an important 
coffee section. Masaya has a large Indian population. 

MASCAGNI, PIETRO (1863- ), Italian operatic com- 

poser, was born at Leghorn, the son of a baker, and educated for 
the law; but he neglected his legal studies for music, taking secret 
lessons at the Institute Luigi Cherubini. There a symphony by 
him was performed in 1879, and a kindly uncle helped him to 
study at the Milan Conservatoire. But Mascagni chafed at the 
discipline, and went off with a touring operatic company. After 
much hardship he suddenly leapt into fame by the production 
at Rome in 1890 of his one-act opera Cavalhria Rusticana, to a 
libretto based on a peasant story by Giovanni Verga (g.x’.) con- 
taining a tuneful “intermezzo,” which became widely popular. 
Cavalleria Rusticana was performed everywhere. 

MASCARA, chief town of an arrondissement in the depart- 
ment of Oran, Algeria, 60 m. S.E. of Oran. It lies 1,800 ft. above 
the sea, on the southern slope of the mountains of Beni-Chougran, 
and occupies two small hills separated by the Wad Tudman. 
Mascara is a town of the French colonial type, few vestiges of the 
Moorish period remaining. Among the public buildings are two 
mosques, in one of which Abd-el-Kader preached the jihad. The 
principal industry is the making of wine, the white wines of 
Mascara being held in high repute. There is also a considerable 
trade in grains and oil. A branch railway eight miles long con- 
nects Mascara with the line from the seaport of Arzew to Ain 
Sefra. Access is also gained by this line to Oran, Algiers, etc. 
The population is 28,033 of whom 12,822 are Europeans. 

Mascara (i.e., “mother of soldiers’') was the capital of a Turkish 
beylik during the Spanish occupation of Oran from the i6th to 
the close of the iSth century; but for the most of that period it 
occupied a site about two miles distant from the present position. 
On the removal of the bey to Oran its importance rapidly declined; 
and it was an insignificant place when in 1832 Abd-cl-Kader, who 
was born in the neighbourhood, chose it as the seat of his power. 


It was laid in ruins by the French under Marshal Clausel and the 
duke of Orleans in 1835, the amir retreating south. Being re- 
occupied by Abd-el-Kader in 1838, Mascara was again captured 
in 1841 by Marshal Bugeaud. 

MASCARENE ISLANDS (occasionally Mascarenhas), the 
collective title, derived from their discoverer, a Portuguese navi- 
gator Mascarenhas, of a group in the Indian ocean east of Mada- 
gascar, viz., Mauritius, Reunion and Rodriguez (q.v.). 

MASCARON, JULES (1634-1703), French preacher, was 
the son of a barrister at Aix. Born at Marseilles in 1634, he 
early entered the French Oratory, and obtained a great reputation 
as a preacher. Paris confirmed the judgment of the provinces; 
in 1666 he was asked to preach before the court, and became a 
great favourite with Louis XIV., who said that his eloquence was 
one of the few things that never grew old. In 1671 he was ap- 
pointed bishop of Tulle; and in 1679 bishop of Agen. He still 
continued, however, to preach regularly at court, being especially 
in request for funeral orations. A panegyric on Turenne, delivered 
in 1675, is considered his masterpiece. 

Six of his most famous sermons were edited, with a biographical 
sketch of their author, by the Oratorian Bordc in 1704. 

MASCART, ELEUTHkRE ELIE NICOLAS (1837- 
1908), French physicist, was born on Feb. 20, 1837, near Valen- 
ciennes. He was educated at Paris and held the post of professor 
of physics in the lycees of Metz, Paris and Versailles. In 1872 
he succeeded Rcgnault as professor of physics at the College cle 
France, he also became director of the Central Bureau of Meteor- 
ology in 1878. Mascart retired in 1907 and died at Paris on Aug. 
26, 1908. 

His early investigations were on optics; he constructed a quartz 
spectrograph and applied photography to the mapping of spectra. 
Mascart investigated a number of spectra further into the ultra 
violet. He also made determinations of standard wave-lengths. 
His memoir on the effect of the proper motion of the earth on 
optical phenomena was awarded the Grand Prix des Sciences 
Mathemali(iues in 1874. Mascart made a number of determina- 
tions of electrical units and determined the electro-chemical equiv- 
alent of silver. Mascart was interested in the teaching of prac- 
tical electricity and in its application to industry; he acted as ad- 
viser to the Government in many matters. He was created a 
Grand Officer of the Legion of Honour, a foreign member of the 
Royal Society, and was awarded many honours. He wrote Ele- 
ments de mecaniqtie (1866), Trait e d^dlectricitd statique (i8g6), 
Traiie d'optique (vols. i.-iv., 1889-93), Lemons sur Vdlectricite 
et le magndtisme (with Joubert, 1S89), Traite de magnetisme 
terrestre (1900). 

See obituary notice by Janet in Revue gendralc de Science, xx. (1909). 

MASCHERONI, LORENZO (1750--1800), Italian geom- 
eter, was professor of mathematics at the University of Pavia. He 
published a variety of mathematical works, the best known of 
which is his Geometria del compasso (Pavia, 1797), a collection 
of geometrical constructions in which he uses the compass only, 
many of the solutions being most ingenious. 

There is a French translation by A. M. Carette (1798), who also 
wrote a biography of Maschcroni. See Poggendorff, Biog. Lit. Hand- 
wort erbuch. 

MASCOT, the term for any person, animal or thing sup- 
posed to bring luck (Fr. slang: perhaps from Port, mascotto, 
“witchcraft”). The word was first iwpularized by Edmond Au- 
dran through his comic opera La Mascotte (1880), but it had 
been common in France long before among gamblers. It has 
been traced back to a dialectic use in Provence and Gascony, 
where it meant something which brought luck to a household. 

MASDEU, JUAN FRANCISCO DE (1744-1817), Span- 
ish historian and Jesuit. His Historia critica de Espana y de la 
cultura espanola (1783-1805) is written in a critical spirit and 
with a regard for accuracy rare in his time, but its author is more 
concerned with small details than with the philosophy of history. 

MASEFIELD, JOHN (1875- ), British poet and novel- 

ist, was bom in Liverpool and spent his early years in many coun- 
tries and occupations, serving before the mast at sea, and earning 
a living as best he could in America. The activity of these years 
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ANCIENT MASKS 


1. Fire God mask. Zuni Indians, New Max. 2. Ant bear mask. Belgian 
Congo. 3. Rainbow mask. Keres Indians. New Mex. 4. Yelbichai mask. 
Navajo Indians, New Mex. 5. Congo mask of carved wood. 6. Gorilla 
mask. Belgian Congo. 7. Antelope mask. Belgian Congo. 8. Japanese 


war mask. 9. Elephant mask. Belgian Congo. 10. Carneo mask. Liberia. 
11. Mask from Nigeria. 12. Clown mask. Zuni Indians. 13. Long horn 
mask. Zuni Indians. 14. Mask of Wupamu. Hopi Indians, New Mex. 
15. Tobodsistsini, Navajo War God, mask. 16. Mask of the Apache Indian 
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was reflected in his work from the first, as SaltAVater Ballads 
(1902) or Ballads (1903) show. His early novels, Jim Davis 
(1911), Captain Margaret (1908) and Multitude and Solitude 
(1909), were excellent tales of action and spirit, but he found his 
natural expression in narrative poetry and drama. The Ever- 
lasting Mercy made something of a sensation in 1911; it was 
followed quickly by The Widow in the Bye Street (1912) ; Dauber 
(1913); and The Daffodil Fields (1913), all narrative poems in a 
key of stern realism. Meantime Masefield had written two plays. 
The Tragedy of Nan (1909) and Pompey the Great (1910), the 
first allied in subject and setting to his long poems of village life, 
the second historical in theme. Lollingdon Downs (1917) in- 
cluded a noteworthy sonnet sequence, and Reynard the Fox 
(1919) proved one of the most successful of his verse narratives. 
Here the country life that he knows so well is reflected faithfully 
and vividly, without the somewhat excessive gloom of Nan and 
the Everlasting Mercy. The gradual awakening of the village on 
the morning of the meet, followed by the gathering of the hunt, 
with one character after another brought to life in a phrase, the 
stir and movement of horses and hounds, make a picture among 
the best things he has ever done. Right Royal (1920), a similar 
poem, is less successful. Later work includes Collected Poems 
( *923) ; A King's Daughter y a verse tragedy (1923) ; Sard Ilarkery 
a novel of adventure (1924); The Trial of Jesus, a play (1925); 
Odtaa, a novel (1926). He publi.shed .some able prose War 
sketches in Gallipoli (1916) and The Old Front Line (1917). 

MASERU, town, the capital of Ba.sutoland and the head- 
quarters of the Government, 29° 21' S., 27® 31' E., altitude 
4,942 feet. Pop. (1921) 399 Europeans, 1,890 natives and 30 other 
coloured persons. It is situated near the Caledon River, most of 
the houses being built of the local, cream coloured sandstone. 
It is connected by railway with the South African sy.stem. There 
arc several churches, an industrial school, a hospital and a 
number of stores. {See Basutoland.) 

MASHAM, ABIGAIL, Lady (d. 1734), favourite of Anne, 
queen of England, was the daughter of a London merchant, and 
cousin of Sarah Jennings, duchess of Marlborough, who pro- 
cured her an ap)pointmcnt in the queen’s household about 1704. 
The queen’s presence at Abigail’s private marriage to a gentle- 
man of the royal household named Samuel Masham, first led 
the duchess to .su.spect that Abigail was supplanting her in the 
queen’s favour. This suspicion was confirmed in 1710 when the 
queen compelled Marlborough to give an important command 
to Colonel John Hill, Abigail’s brother; and when Sunderland, 
Godolphin, and the other Whig ministers were dismissed from 
office. In the following year the duchess was also dismi.ssed from 
her appointment at court, and Abigail became keeper of the privy 
purse, shortly before her husband was created a picer. Finally, in 
July 1714, Anne, influenced by Lady Masham, dismissed Oxford 
from his office of lord high treasurer, and gave the staff to the 
duke of Shrewsbury. When the queen died on Aug. i. Lady 
Ma.shani retired into private life. She died on Dec. 6, 1734. (See 
-Anne, Queen; Marlborough.) 

MASHABl, SAMUEL CU^IFFE LISTER, 1ST Baron, 
cr. 1891 (1815-1906), English inventor, bom at Calverley Hall, 
near Bradford, on Jan. i, 1815, was the fourth son of Ellis 
Cunliffe (1774-1853), who successively took the names of Li.ster 
and Lister-Kay, and who was the first member of jiarliament 
elected for Bradford after the Reform Act of 1832. In 1838 
Samuel and his elder brother John started as worsted spinners 
and manufacturers at Manningham, and he turned his attention 
to the problem of mechanical wool-combing. Two years of hard 
work spent in modifying and improving existing devices enabled 
him to produce a machine which worked well; and he con- 
solidated his position by buying up rival patents, as well as by 
taking out additional ones of his own. 

In 1855 he was sent a sample of silk waste (the refuse left in 
reeling silk from the cocoons) and asked whether he could find 
a way of utilizing the fibre it contained. The task occupied his 
time for many years and brought him to the verge of bankruptcy, 
but at last he succeeded in perfecting silk-combing appliances 
which enablef! him to make yarn that in one year sold for 23s. 


a pound, though produced from raw material costing only fid. 
or IS. a pound. Another important and lucrative invention in 
connection with silk manufacture was his velvet loom for piled 
fabrics. In 1886 an Albert medal was awarded him for his inven- 
tions. He died at Swinton Park on Feb. 2, 1906. 

MASHONA : see Karan GA. 

MASKELYNE, NEVIL 811), English astronomer 

royal, was born in London, on Oct. fi, 1732. He was educated at 
Westminster school and Trinity college, Cambridge, where he 
graduated as seventh wrangler in 1754. He was ordained in 
1755* but his interest in astronomy had been aroused by the 
eclipse of July 25, 174S, and in 1761. on Bradley's recommenda- 
tion, he was deputed by the Royal Society to observe the transit 
of Venus in St. Helena. During the voyage he experimented upon 
the determination of longitude by the method of “lunars,” and 
introduced this method into navigation by publishing in 1763 
the British Mariner's Guide. In 1765 he succeeded Bliss as 
astronomer royal. Maskelyne’s chief aim was the practical im- 
provement of the art of navigation and in 1766 he iniblished the 
first volume of the Nautical Almanac. He continued the superin- 
tendence of this, his greatest work, until his death on Feb. 9, iSi 1. 

Maskelyne's first contribution to astronomical literature was 
“A l*roposal for Discovering the Annual Parallax of Sirius.” 
published in 1760 (Phil. Trans. y li. 889). Subseijueiit volumes of 
the same series contained his observations of the transits of 
Venus (1761 and 1769), on the tides at St. Helena (1762), and on 
various astronomical phenomena at St. Helena (1764), and at 
Barbados (1764). In 1772 he suggested to the Royal Society the 
famous Schehallion e.xperimcnt for the determination of the 
earth's density and carried out his i)lan in 1774 {Phil. Trans., 1 . 
495). From Maskelyne’s observations Chas. Hutton deduced a 
density for the earth 4-5 times that of water (lb. Ixviii. 782). 

See The Royal Observatory, Greemeich (jc)oo), which gives an 
account of his fife and work. 

MASKS, coverings for the face, taking various forms, used 
either as a protective .screen or as a disguise. In the latter sense 
masks are mostly associated with the artificial faces worn by 
actors in dramatic representations {see Drama) or assumed in 
.savage rites for exciting terror. 

The ma.sk was primarily a ceremonial and religious object, its 
secular and festival employment being .secondary. Man made 
gods in his own image, but their early, if not their first, dwellings 
were the bodies of human creatures. Auto-.suggestion and drugs 
were used to secure divine pos.session and the appearance of the 
destined individual was made inviting. Clothes, adornments and, 
above all, facial masks were used for this ])urp()se, the latter 
bearing a special significance in that the countenance was regarded 
as the most definite symbol of divine intelligence. Masks were 
employed also to perpetuate the apjwarance of the living after 
death and placed upon the mummy, as among the Egyptians, to 
aid in its revivification. 

Our own culture is not directly and deeply rooted in primitive 
conditions, nor was that of the Greeks and Romans from whom 
we derive the great mass of our literary and artistic traditions. 
We know the ma.sk as they knew it — as an appliance of th<- 
theatre, and as a festal object. As such it exists in Tibet, (!hina, 
Jaixin, Burma, Siam, Ceylon and Java, identified with dances 
and dramatic performances comparable to the miracle plays of 
mediaeval Europe. 

Greece. — Among the Greeks the origin of the ma.sk is looked 
for in the grotesque jocularities of the Dionysian worship. The 
drama adopted ma.sk.s of painted canvas. Owing to the large size? 
of the Greek theatre, acou-stical and optical means had to be 
applied to convey the words and ge.stures of the actors to the 
more distant rows of spectators. One of the latter was the ap- 
parent increase of the actor’s size by means of the cothurnus and 
high masks. The development of the mask into a covering, not 
only of the face but of the whole head, with side and front hair 
attached to it, was ascribed to Aeschylus. Openings were left for 
the mouth and eyes, the latter not being larger than the pupil of 
the eye and the former only just wide enough to afford egress to 
the voice. This was the case at least in tragedy. Comic masks, 
on the other hand, .showed di.storted features, and .1 mouth widely 
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opened, the lips serving as a kind of speaking trumpet. Several 
of the manuscripts of the plays of Terence contain illustrations 
of the masks used by actors. In all cases the mouth appears to be 
fashioned in the form of a large bivalve shell for the sake of 
resonance. They were attached to a sort of cap which covered 
the head. 

Among the remains of the Greeks and Romans is a very large 
and constantly increasing series of artistic representations drawn 






Figs. i-4.*-diagram showing some op the possible variations of 

SIZE IN THE PACES OF MASKS 

1. Mask faoa f lightly largar than that of waarar 

2. Mask faoa ooniidarably tmallar than waarar't, vision apartura In hair 

3. Mask faoa ooniidarably larger than that of waarar 

4. Horizontal section showing mask with narrower faoa than that of waarar 

from the stage and exhibiting, especially in the comic and satyric 
line, every conceivable variety of character. In some cases these 
characters are the same as may be seen in our day, e.g., the Pun- 
chinello. It would not be fair to the ancients, particularly the 
Greeks, if we judged their notions of the effect of a mask by our 
standards. Apart from their employment in the drama, the fore- 
most usage of masks about which there is some certainty is 
sepulchral. In the tombs opened by Schliemann at Mycenae he 
found gold masks over the faces of the dead. These could not 
have been portraits unless they were intended to represent the 
deceased persons as they looked when dead, for there is a death- 
like expression on them and on all other masks hitherto discovered 
on or beside the faces of the dead in Roman and Greek tombs. 
Murray suggests they were made with some resemblance to cover 
the face during the interval between death and interment when 
relatives and friends were admitted to see the body, or in the 
case of the Romans when the body was publicly conveyed to the 
market place previous to combustion. This conjecture is still 
more applicable in tho.se cases where masks, always with a death- 
like expression, are attached to helmets in such a way as to 
cover the head entirely. 

The terra-cotta masks occasionally discovered in Greek tombs, 
which vary in scale and hardly ever attain life size, appear to have 
been hung up against the walls in the interior of the tomb. Most 
of them represent a female face which has been taken as intended 
for Persephone, the goddess of the lower world, and in that case 
the mask may have been meant to propitiate her. 

Japan. — Masks are said to have been introduced into Japan 
from China about the 7th or Sth century, probably in connection 
with Buddhism, and exist there in a greater variety of definite 
forms than in any other country in the world. The best known 
and largest number are used in the Nd, a form of drama which 
originated in Japan at the beginning of the 14th century and was 


inspired by Buddhist priests of the Zen sect and the pleasure- 
loving Shogun Yoshimasa (see Nd Drama). One of the oldest 
masl^ dances, is the sambasso, said to have originated in a re- 
ligious performance which took place at Kara in 807 to stop the 
progress of fissures which suddenly opened in the earth. 

Masked dances imported from China existed in the Japanese 
court from early times imder the general name of Bu-gaku, or 
court dances. They were executed in the palace or temples; the 
performers were court nobles. The music, imported from China, 
was highly complicated and the masks of very large size. Thei^ 
dances, which were revived at the beginning of the 19th century, 
may be regarded as the progenitors of the No. There are some 
250 No plays, the same masks, of which there are over 100 named 
varieties, often being used in a number of different plays. Human 
beings, men and women, gods, demons and animals are represented. 
The more ancient, dating from the 12th and 13th centuries, have 
I hard, strong features and remarkably large noses. Only the prin- 
I cipal performers are masked. The actors are all professional, and 
as there are no women among them the female parts are taken 
by men. 

The material of the Nd masks is wood, with a coating of plaster 
which is lacquered and gilded. The name is generally written 
inside, often in red. Many bear the name of the carver and fine 
old specimens are highly valued. In addition to the No masks 
and others of a ritual character, there are a variety of masks used 
as toys by children, some of the latter, like the fox mask, emanat- 
ing from shrines where they are sold at festivals. A defensive 
mask of wrought iron was attached to the helmet. This served 
not only as a defence, like the visor on the European helmet, but 
was made fierce in aspect in order to terrify the enemy. Such use 
of masks, as for example the Gorgon or Medusa’s head, occurs 
in classical antiquity. Masks were used for this purpose in the 
decoration of shields, such as the Chinese basket-shield bearing 
the head of a red-faced monster with long, gleaming teeth, a 
device which has been traced from China to the Dyaks in Borneo. 

Tibet* — In Tibet were the sacred dramas illustrating the 
former births of Buddha, and similar events arc performed by lay 
actors; a mystery play with manifestations of gods and demons 
by awe-inspiring mas^ is performed exclusively by the priests 
or Lamas at fixed seasons of the year. This play appears to have 
been a devil-dancing cult for exorcising malignant demons which 
was given a Buddhistic dress and is still called the ''Dance of the 
Red Tiger Devil,'’ a deity of the Bon or pre-Buddhistic religions 
of Tibet. The masks used in this play in Tibet are made of 
papier m&che and cloth and occasionally of gilt copper. In 
Sikhim and Bhotan, where wood is abundant and the damp 
climate destructive, they are carved of durable wood, in all cases 
fantastically painted, and provided with a wig of yak-tail of 
different colours. Waddell classes them in ffve groups: (i) the 
king of the ogres, with a hideous mask of huge size with projecting 
tusks and three eyes; (2) the ten awful ogres and ten ogresses, 
with a variety of animal masks, bull, tiger, lion, roc or garuda, 
monkey, stag and yak; (3) the ghouls with skull masks and 
clothes representing skeletons; (4) the earth-master-demons with 
large hideous masks but only one pair of eyes, as representing their 
subordinate position; (5) the teachers who represented the early 
Indian priests who brought Buddhism to Tibet, the buffoons or 
jesters of the play. They wear small cloth masks of ordinary size 
and of white clay or black colour. With them are included a 
personator of Hiuen Tsang, the famous Chinese Buddhist monk 
of the Sth century, who wears a huge silly-looking mask. 

The sacred dramas, based upon the Jatakas or former births of 
Buddha, and performed by professional lay actors and actresses, 
are very popular. The buffoons who wear blue masks adorned 
with cowls are usually the so-called hunters, but sometimes, as 
in the old Hindu dramas, are Brahmins. 

China* — Masks usually made of papier mache are employed 
in the Chinese theatre, but for the greater part the actors make 
up their faces like masks with cosmetics and paint. These painted 
masks are of different colours, used singly or in combination, and 
have a traditional significance. For example, a corrupt ruler is 
given a white mask, a just man a red. and a violent and brutal 
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MODERN MASKS 

BY WLADYSLAW T. BENDA 

At the top is a naturalistic mask with headdress attached. That at the centre and that to the right are realistic, though 
representing different types of humanity. The death’s-head mask is typical of the grotesque sort, the treatment of the 
eye, in which a smail giass globe is suspended on wire to as to allow it movement when the head is turned from side 
to side, being of special interest. In the lower mask, which is a caricature, the face is made smaller than that of the 
wearer, necessitating the introduction of eye-holes above the actual eyes. See text-cut figure two 
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man, a black mask. There are no special theatre buildings, but 
almost every temple has a stage erected in a convenient part 
devoted to the performance of theatrical representations. In addi- 
tion to the secular and historical dramas, which are extremely 
popular, there are plays and other performances in which masks 
are used all more or less bound up with Buddhism. Masks are 
also used in various ways by children in traditional observances. 

In Tibet, China, Japan and .other adjacent countries to which 
Buddhism extended, the so-called lion dance is popular. In Tibet 
the head and shoulders of the lion are formed by a framework 
which one man manipulates from the interior while another man 
occupies its hind quarters. A harlequin mummer with a variety 
of rough and tumble antics introduces the beast, which enters 
with leaps and hounds and goes through a variety of manoeuvres. 
In China, where this sport is common, a ball in imitation of an 
immense pearl is carried by some one who runs in front of the 
beast or darts across its path. The lion is believed to be extremely 
fond of playing with the ball. A similar amusement is practised 
in China and Japan by itinerant players who carry a red mask of 
a lion on a pole, their bodies being concealed by a dependent red 
cloth. The mask and cloth are manipulated violently as if the 
animal was in pursuit, to the taps of a small drum. The lower 
jaw of this mask is movable and is made to emit a loud continuous 
clacking by means of a string. The same mechanism is used in the 
goat mask found in the Tyrol and among the Slavs and again in 
the giant masks of the Zuni Indian, shalako. 

Ceylon and Java« — In Ceylon masks are used in plays, 
masquerades and devil-dancing. Those representing various dis- 
eases are employed by dancers in exorcising the spirits who are 
believed to cause them. The masks used in these performances are 
of carved wood, painted in brilliant colours, yellow and red pre- 
ponderating. Some, like that of the great demon of fatal diseases, 
all of which arc attributed to the derangement of the three 
humours, wind, phlegm and bile, are composite and of enormous 
size. The demon of cattle, who causes cattle sickness, is repre- 
sented with horns and tusks and is clothed in a garment of leaves. 
The Gara is a demon who possesses newly-built houses, and before 
a house can be fully occupied a ceremony is generally performed. 
The masks are not intended to drive the devils away but rather 
to attach them to the spot. 

In Java wooden masks, tupeng, are used in certain of the 
theatrical performances that arc extremely popular. These plays, 
developed from the shadow puppet plays of the i8th century, arc 
performed not only as amusements but to safeguard the people 
from all kinds of calamities. The stories are in part derived from 
ancient Sanskrit literature, the Mahabharata and the Ramayana, 
although the Javanese are now Mohammedans. This use of masks 
is exceptional, for masks, being forbidden under the prohibition 
of images, are practically unknown in the Mohammedan East. 

Melanesia.-— Masks of bark and carved wood play an impor- 
tant part among the Papuans where they are worn by members 
of the native secret societies. There societies such as the Quatu of 
New Hebrides, the Tamate of the Banks islands, the Malambala 
of Florida, the Dukduk of New Britain, etc., are characteristic 
of Melanesia and are accessible only to men. 

Africa. — Carved wooden masks are used by the natives of 
the Congo and by the adjacent tribes on the west coast of 
Africa. They may be divided into three principal classes: war 
masks, dance masks and masks of the fdticheur , — that curious 
personage who combines the attributes of high priest, magis- 
trate and phy.sician. Whatever their use, they are more or less 
connected directly with the medicine man and are religious 
rather than festal. The face or head of carved wood is usually 
painted and supplemented by an enormous fringe of fibre at- 
tached at the base of the mask and hanging over the shoulders. 
In their expression the African carved wood masks have an 
artistic distinction above those of any living people. 

Eastern Europe. — Masks survive among the Slav peasants 
df eastern Europe in connection with heathen festivals con- 
nected with the winter solstice that have been transferred to 
Christmas and Easter. The carved and painted wooden masks 
of the peasants of the Austrian Tyrol, among which those of the 
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so-called Judas play are conspicuous, frequently bore branching 
stag horns, and are reminiscent of an earUer, heathen period, as 
are the masks used in the May dances by the peasants in other 
parts of Europe. Little or no information exists concerning the 
use of masks in Europe after the decline of the classic drama 
until they reappear in the mediaeval mystery plays, and their 
use evolved through the mimes and Italian popular comedy 
into pantomime. The masquerade came from Italy where the 
domino, a loose cloak with a half mask, was introduced from 
Venice. 

America. — ^W'hatever may be the status of the mask in the 
culture of the Old World, it is surpassed in America where it 
was a fundamental object in the religious life of many aboriginal 
tribes. As such it culminated in the ancient civilization of Mex- 
ico where it not only distinguished the personalities of the gods 
but supplied the foundation of the system of picture writing 
in which the individual characters consist for the most part of 
grotesque masks of different divinities. While all but a very 
few of the old masks have perished, they may be .studied in the 
minutest detail from the pictures in the manuscripts and from 
sculpture and pottery. Sculptured stone masks with holes at 
the upper corners for attachment or susix^nsion are common 
among Mexican antiquities, and while their u.se is not fully 
understood, actual masks of carved wood entirely encrusted 
with turquoise are preserved in museum collections. 

The primitive culture of the Americas appears to belong to 
an earlier and fresher stratum than that of the oldest historic 
civilizations; it exhibits processes of growth and development 
that are elsewhere lacking. This is especially true of the mask, 
for which we find a direct explanation which, while it may not 
apply to all masks, reveals materials and conditions out of which 
the thing came into being. 

While the use of the mask among the American Indians was 
widespread, the Eskimo, the tribes of the north-west Pacific 
coa.st and the village dwellers of the south-western United States 
are now our chief sources of information. Idols or images of 
the gods are inconspicuous in the religious life of the existing 
Indian who himself personates his deities. He identifies himself 
with the divinity by painting himself, or by his costume, the 
essential feature of which among the Indians of the South-west 
is the mask. Much the same kilts, girdles and other accessories 
are worn with different masks. The Eskimos believe that in 
early days all animated beings had a dual existence, assuming 
at will cither human or animal form. When an animal wished 
to become human it raised its forearm or wing and pushed up 
its muzzle or beak as if it were a mask, the creature becoming 
instantly manlike in form and features. The manlike form thus 
appearing is suppo.sed to represent the thinking part of the 
creature and at death becomes its shade. The masks of the 
Pacific coast with double faces illustrate this belief, the muzzle 
or beak of the animal fitting over and concealing the face of a 
man and being so constructed as to swing open and symbolize 
the transformation at a certain place in the ceremuny. 

The primal and dominant type of mask employed by the 
Indians of the south-western United States is a cylinder, closed 
at the top, that fits over the head and rests on the shoulders. 
It suggests and is comparable to the top of a carved post. An- 
other mask, a section of the foregoing, covers only the face. 
These are worn alike by the Zuni, the Hopi, the Kcres, Tewa and 
other Pueblo tribes. To-day they are made of leather, of old 
saddles, or of raw hide, and are humanized and adorned by a 
variety of adjuncts. The eyes are represented by round or 
square incisions or by two buckskin balls filled with deer hair 
and tied with deer sinew which passes through holes. The nose 
is commonly of buckskin rolled up and tied in place with sinew, 
or of a corn-cob or a corn-cob dart or a miniature dart directed 
at a ring which forms the mouth. The mouth is a little hole with 
a ring of buckskin or is indicated by a braided corn husk simu- 
lating teeth. Not infrequently it has a projecting wooden cylinder 
for a bill, or the stem of a gourd cut with teeth for a snout. Ears 
consist of a hemispheric disc of wood i^rforated for earrings 
and attached with sinew or buckskin strings, or flowers of the 
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colour-vision producing datura made of wool or cotton yam of 
different colours, or datura flower buds of wood, on one or both 
sides. On others painted discs representing datura flowers with 
segments of different colours are substituted. Horns arc at- 
tached to some masks. Others arc surmounted by wooden rain- 
bows or rectangular tablets. A feather plume is frequently 
affixed at the top. Wooden arrows, lightning sticks and cloud 
terraces are among the other adjuncts. 

These masks are painted in colours: blue, green, white, black, 
pink, red, yellow, brown, purple and grey, and are adorned with 
plumes and beads. All have sex, masculine or feminine, which is 
not determined by the beard. In graphic representations the 
round heads are masculine and the square, feminine. The masks 
are collected by a head man at his house before each dance and 
decorated for the occa.sion. After the dances they are dismantled 
and taken, each to its owner’s home where they are kept in a 
back room tied in a cloth. The same mask may be used in 
different dances, painted and adorned in accordance with their 
requirements. Masks are regarded as sacred and the spirit of 
the divinity they rcpre.sent is thought to reside in them. Altars 
formed of them set in a row are sprinkled with sacred meal. 
Men invoked their masks, thanking them for services rendered. 
The W'earer of the ma.sk believes he is transformed into the 
mythic creature it represents. When he removes it he feels 
obliged to wash and purify himself. Among the Hopi a ceremony 
is performed to make this removal effective, through fear that 
the spirit may remain and disturb its po.ssessor. 

Masks and masked dances were articles of traffic between 
individuals and different Indian tribes. The Yeibichai dance of the 
Navajo is closely inter-related to the shalako dance of the Zuni 
Indians in which tall giants appear. In the shalako, the person- 
ators carry the masks upon poles, their heads and bodies being 
covered with a huge crinoline, painted to simulate feathers, 
through which holes are cut for their eyes. The masks used by 
the Navajo in the Yeibichai, as the night chant is called, are 
copies of the cylinder and face masks of the Pueblos, but are 
made of soft buckskin, great care being taken in their manu- 
facture which is attended with elaborate ceremonies. Among the 
Pueblo Indians who have remained more or less under Christian 
influences, their old masked ceremonies arc celebrated in a much 
modified form on the days of Christian church festivals and such 
is the custom generally among the Indian tribes in Mexico, who 
for the most part are Catholics. 

No traces of masks are found among the remains in the Cliff 
Dwellings and it may be presumed that their existence among the 
Pueblos dates from a comparatively recent time and that they 
were introduced from old Mexico, their original .source, at or 
about the time of the conquest. The gods they represent were 
originally bird-trec-gods, and the masks .sections of trees. Made 
now of leather they were originally of hollow wood. Bird-tree- 
gods, personifications of the Four Directions, play a dominant part 
in the mythology of the native people of Mexico and Central 
.America. 

Among the tribes of the north-west coast two kinds of masks 
are distinguished: dancing ma.sks and masks attached to house- 
fronts and heraldic columns. All masks of the latter kind are clan 
masks, usually three to five feet high, and have reference to 
the crest of the house or po.st owner. The dancing masks are those 
used at the J*otlatch, the festival at which property is given away, 
and the masks of the mimical performances in wanter when dances 
reprc.senting the traditions of the clan are acted. Some have 
human and others tmimal faces, bear, wolf, dog, beaver, crane, 
puffin and killer whale, represented in their mythology. They are 
commonly made of cedar wood, many are elaborately carved. 

Carved wooden masks survive in use among Iroquois Indians 
in New York State and in Ontario, Canada, and archaeological 
remains indicate their use among the Indians of the eastern 
I'nited States. Being perishable, the older masks of the aboriginal 
inliabitants of America have for the most part disappeared, but a 
suggestion that they may have existed widely is found in the 
carved and painted wooden masks discovered by Cushing at 
Marco, Florida. 


I Masks are less common among the South American Indians 
than in North America, although archaeological remains indicate 
that they had an important part in the old culture of Ecuador and 
Peru. Masks arc used by the tribes of Guiana and on the Amazon, 
and in Tierra del Fuego bark and seal hide dance masks repre- 
senting fish, suggesting the New Mexican Pueblo Indian masks, 
are used by the Yaghan. Actual masks are extremely rare among 
Peruvian remains, although terra cotta masks have been found in 
graves and Gigilioli reports two masks made from the facial 
portion of human skulls as having been discovered in an ancient 
cemetery near Lima. These objects, which appear to be true 
masks and used as such, are analogous to the skull masks of New 
Britain, the only other locality outside of ancient Mexico in which 
such masks are known to be employed. 

It was the custom of certain of the old Peruvians like the 
ancient Egyptians to place above or before the envelopes of their 
dead, destined to a natural and not an artificial mummification, a 
rough image of the decea.sed when living. This was a wooden 
face, fixed with a peg on the upper part of the envelope in which 
the corpse was bound up, usually painted and adorned with a wig 
of human hair and a more or less complicated head-dress. {Sec 
Theatre; Dance; Pantomime; Drama.) 

BinLTOORApicY. — V. F. Weber, Ko-ji Ho-len (1823) ; Guhl and 
Kohner, The Life of the Greeks and Romans (1875) ; William H. Dali, 
Masks and Labrets, Third Annual Report, Bureau of Ethnology, Wash- 
ington, D.C. (1884) ; Albert Griinwedel, “Sinhalesische Masken,” Inter- 
nationales Archiv. fiir Rthnographie, vi. p. 71 (Leiden, 180.?) ; L. Aus- 
tine Waddell, The Buddhism of Thibet (1895); F. W. K. Muller, 
Voting Pao (Japanese Masks) (1897) ; L. Frobenius, Die Masken und 
Geheimbnnde Afrikas (Halle, 1898) ; Matilda Coxe Stevenson, The 
Zuhi Indians^ 23rd Annual Report of the Bureau of American Eth- 
nology, Washington (1904) ; Ilenri L. Joly, Legend in Japanese Art 
(list of No masks) (jqoS) ; Kenneth Maegowan, Masks and Demons 
692.^). (S. Cu.) 

MODERN MASKS AND THEIR USES 

Our civilized world has neglected and forgotten the use of 
masks and it is only in this century that the interest in them has 
revived. We arc here concerned solely with modern masks as 
the products of arti.sts’ imagination, taste and skill — ^masks that 
have quality which makes them different from and superior to 
all trivial products of manufacture and all banalities of the sort 
popularly called “false faces.” 

Early Significance. — ^Although the ritual and religious sig- 
nificance that prevailed in antiquity and exists now among primi- 
tive and barbaric people is unknown to us, there remains the 
mystery that envelops the mask, the same mystery that is at the 
bottom of all the supernatural meanings with which the ancients 
and the modern primitive people surrounded the masks and gave 
them such prominent part in their religious ceremonies; for when 
a penson, no matter how sophisticated or naive, confronts a 
ma.sked man, that person will be mystified. The mask may or 
may not fascinate, it may or may not terrify, it may appeal to 
the sense of humour or fail to do so, but it will never fail to 
mystify. 

Psychological Effects^ — This strange mystifying quality of 
the mask, the way it deceives and impresses us, the way we re- 
act to its inscrutable charm, when we see it worn by someone, 
and the way the wearer of a mask is influenced by the mask 
he is wearing, constitute a strange psychological phenomenon. 
The moment a person puts on a mask he changes into another 
being; his >vhole body seems to change its appearance, its pro- 
portion and character, and the onlooker immediately forgets his 
real features, even if the masked person is an old friend. 

As various masks are put on the same person his figure will 
seem to alter. Its proportions and character become in the eyes 
of the spectator the figure belonging to the mask, and this is 
most convincing when the figure is nude. An ugly face makes 
the whole figure appear ungainly, just as a beautiful physiognomy 
will bring to our consciousness its beauty and grace. 

There are of course certain obvious and simple facts which 
every art student knows and which are dominant in this decep- 
tion. One of them is the proportion of the size of the head to 
the height of the body: a large face dwarfs the figure and a 
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small head makes the figure appear taller. More exactly, if the 
length of the head is less than one-eighth of the whole figure 
the figure will appear very tall. This can be done, because, para- 
doxical as it may seem, it is possible to fit a mask with a smaller 
face over a larger face as the diagram shows in fig. 3. 

A mask in action seems to change its expression. This is a 
strange delusion which can be explained in the first place by the 



Fig. 5.>— various types of masks covering the whole or part of 

THE HEAD 


'act that the so-called facial expressions are not due to the con- 
raction of the facial muscles, hut are brought about by the 
novement and position of the head and the neck in relation 
ij the re.st of the body. This may be seen in Plate V., fig. i, 2, 
; and 7, 8 and 9. Thus when the masked actor changes the 
)Ositian of his head wc are under the impression that some- 
hing has changed in the expression of the mask. A frowning man 
vhen his head is up looks aggressive, proud, pugnacious and com- 
Handing; but that same frown will give him an expression of 
;urrow and suffering if the head is lowered. 

All thi.s constitutes the effect that masks have on the onlooker. 
The wearer of masks is subject to another strange influence: as 
.0011 as he puts on a mask and starts to interpret its character 
hrough the action of his body, he will find his face unconsciously 
mitating the expression of the mask and he will find it difficult 
o stop this wasted mimicry. It would be amusing to see the 
ugged or stern masculine face of the wearer endeavouring to 
onform itself to the delicate and alluring femininity of the mask 
hat covers it; or twisting itself into the snarling ficrcene.ss of 
m ape, if that happens to be the mask he is wearing. But it is 
latural that the face must co-ordinate it.self with the action 
>f the body, and, moreover, the expression of the mask is re- 
lected in the faces of the spectators and back to the wearer, 
'or instance, a man wearing the mask, with the supercilious ex- 
>ression shown in Plate \'. w'ould find that (leople looking at 
lim were all grinning in response and he in his turn would grin 
,t them even though his face was hidden. 

DESIGN AND CONSTRUCTION 

The creator of masks finds a great thrill and constant stimulus 
n the wide scope before him; in the limitless variety of types 
ind expressions; in the degree of realism or fantastic exaggera- 
ion; in all shades of tragedy, comedy and burlesque. All the 
ong gamut from noble countenances and alluring feminine beauty 
o terrifying demons, hobgoblins and all sorts of fantastic beings 


of utmost grotesqueness, besides the infinite possibilities of colour, 
are at his disposal. This variety may be divided into three dis- 
tinct categories: (i) Masks representing in a more or less real- 
istic manner types of men and women. (2) Grotesque masks, 
demons, gargoyles and fantastic representations of animal char- 
acteristics (see Plate III.). (3) Caricature. 

The masks of the first category may portray single individuals 
or generalized types, and these lust based on synthetic studies 
of human characteristics are the most interesting problems for 
the creator. There is therefore no excuse for indulging in mean- 
ingless creations, thoughtless imitations or other such banalities 
that would bring the standard of the modern mask back to the 
trivialities of recent products of manufacture that degrade it. 
Each mask should be the result of a thrilling inspiration and 
long and careful meditation based on accumulated knowledge. It 
must be impressive and full of significance; it must be more im- 
pressive and interesting than a human face, — all of which means 
that it must be a work of art. A modern maker of masks should 
get well acquainted with the wonderful masks of the ancients, 
and those of the barbaric peoples and primitive tribes, not to imi- 
tate them but to try to emulate their excellent qualities, their 
vigour and significance. 

Imagination and the ability to model and paint could not go 
far in creating masks without the support of the knowledge of 
anatomy, zoology and anthropology, an understanding of racial 
differences, of the psychology of the human physiognomy and 
of humanity as a whole. The mask must be convincing to be 
effective; therefore it must be based on the study of nature. This 



does not mean that it should always be naturalistic and realistic 
but even the most fantastic exaggerations in the grotesque masks 
should be based on that knowledge. Their structure, no matter 
how bizarre, should be evolved from real forms that exist in 
nature, human or animal. We must feel the bone construction of 
the face, the tenseness or relaxation of the facial muscles and 
the quality of the skin. And all this docs not mean that there is 
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need of infinitesimal details. On the contrary, the effectiveness of 
a mask depends largely on the mystification by elimination of 
unimportant details and on the emphatic statement of everything 
that is essential in the type and expression. 

Materials^ — mask to be practical should be: (i) durable— 
it should not break, crack, tear, warp, melt or stretch; (2) water- 
proof; (3) light in weight ; (4) adjustable. Furthermore, it should 
have openings for the eyes and for breathing, and, in all cases, a 
surface that can be cleaned and washed. 

To make a mask strong a durable material must be chosen, 
and then the mask so constructed that the durability can l>e en- 
sured. This durable material should have other qualities that allow 
freedom of execution. Metals, wood, paper, rubber, silk, linen and 
papier m&ch^ are possible materials. 

Papier mAch6 is the poorest material for such masks. It is 
weak and i>erishablc and does not yield itself to refined finish. 
It is impossible to work into it delicate details or sharp edges. 
Wood is the material that has been used in all parts of the world. 
Japanese, American Indians, African tribes and South Sea 
Islanders carved masks out of wood. Although some of the most 
beautiful masks have been made of this material, it has a drawback 
in that the mask must be thick to prevent splitting, and conse- 
quently is not easily adjustable. That happens often — ^the beauti- 
ful Japanese No masks often .split. Wood, however, remains one 
of the best mediums. Tough paper tightly glued in layers and 
covered outside and inside with waterproof varnish and oilpaint is 
better and stronger than wood; it cannot split, and the masks 
made of it can be thin and adjustable. 

Modelling. — It is hardly possible to make a life-sise mask that 
would fit well any size and shape of head, yet it should be made 
so that it can be worn on most heads, and this is not ain easy 
thing I to achieve. A mask may be made to cover only the face of 
the wearer (fig. 5-A), to cover the face and the top of the head 
(B), or it may be a headmask, covering the entire head (C) 
as well as at times including the neck and worn like a helmet with 
the visor down, the neck of the mask fitting around the head of 
the wearer (D). ' 

The wearer of the mask must be able to breathe and to see. 
Consequently, the eyes and nostril orifices should be as wide as 
it is possible to make them without sacriheing the appearance Of 
the mask. There arc, as we see, many practical materials and 
consequently many ways of making masks, and as modem mask- 
making is so new it is still in an experimental stage and therefore 
there is no uniform method. One successful method, developed 
by the author, is as follows : After the drawings are completed the 
whole surface of the proposed mask is divided in a number of 
definite planes which of course will be of various shapes. These 
planes are then carefully drawn and cut out of Bristol-board or, 
preferably, the trunkmaker’s fibre-board. The diagram (fig. 6) 
will explain this. The pieces are then glued together with small 
strips of rough paper or linen on the outside and on the inside. 
The whole mask thus constructed is then covered with additional 
layers of paper glued as lightly as possible and subsequently the 
inside and outside surface is given several coats of varnish and 
finally, when thoroughly dry, painted with oil colours. Smaller and 
more realistic masks may be constructed of small pieces of tough 
paper glued tightly together, starting with stiffer paper and 
building at first as a foundation a few of the most essential planes 
of the construction of the head, as for instance forming the fore- 
head of a number of long strips, then the shape of the lower jaws, 
and a narrow strip, definite and firm, representing the profile, 
attached to the middle of the forehead and meeting the jaws at 
the chin. Around these fundamental planes the rest of the mask 
ran be formed, taking care all the time that every bit of paper is 
tightly glued. Additional layers of the same material will im- 
prove the details and will give the mask the desired firmness. 
Any further improvement of the modelling can be done by cutting 
off with a razor blade any undesired protuberances and filling 
with more layers of tiny pieces of paper the cavities that are not 
wanted. The whole mask is then varnished and painted with oil 
colours. After it is perfectly dry its surface is still far from being 
satisfactory. All the defects that could not be seen before the 


painting are now obvious, and cutting, filling undesired depressions 
and polishing will be necessary to obtain the desired surface. 
The sharp incisions will have to be improved if they are clogged 
by varnish and paint. Then the mask will be ready for final 
painting. 

An easier but less direct and less interesting way of making 
masks is to begin by modelling the head in clay or plasteline, cast- 
ing the result, and pressing small pieces of paper into the mould, 
and glueing them securely. This must be done slowly and the 
paper must be kept as dry as possible to avoid shrinking and 
warping. Then the rest of the work is the same reinforcing, 
varnishing, painting, cutting, filling and polishing as in the pre- 
ceding method. 

Modern Uses. — Since the time when the ancient Greek actors 
appeared masked in the tragedy the use of the masks on the stage 
has been, with a few exceptions, forgotten in Europe and the 
drama of our civilized world had no place for it. Only recently, 
within the 20th century, has the interest in ma.sks on the stage 
revived. Much has been written lately on that subject, but mostly 
about the desirability, or, as some more impulsive reformers of 
the theatre have put it, the necessity of the use of masks in dra- 
matic performances. Edward Gordon Craig, the most enthu- 
siastic promoter of this innovation, in his The Theatre Advancing, 
repeatedly expresses his conviction that masks must come back 
and he goes as far as to sny : ^^Masks, that paramount means of 
dramatic expression without which acting was bound to de- 
generate!” 

Much has been said about the importance of reviving the use 
of masks on the stage, but the question of how that could be suc- 
cessfully accomplicfiied has been neglected. Attempts at masking 
one or several actors in a drama for some particular reason or 
under some special pretext, have been frequent; yet, plays that 
are deliberately and entirely masked, without sjx'cial reasons, 
are still a thing of the future. In the spoken drama there is the 
difficulty that the mask mufiles the sound and in other ways inter- 
feres with the speech; conversely, the sjK'ech spoils the effect 
of the mask, as one expects the words to be accompanied by the 
motion of the lips and other facial mobility which are absent in 
the mask. This difficulty did not exist in the ancient Greek drama 
where large masks together with the cothurni were intended to 
enhance and magnify the impressiveness of the actor who on the 
open-air stage was a considerable distance from his audience. 
The large ma.sk was not enclosing his face, but was affixed about 
two inches away from it and spoke or rather chanted through 
a funnel which connected his mouth with the wide-open mouth of 
the mask. 

The masked pantomime is different from all other pantomimes. 
The immobility of the mask demands greater poise and extreme 
restraint of motion. The acting must be limited to the most es- 
sential and significant, and there must be a rigorous elimination 
of all meaningless gestures or even the slightest unnecessary 
movements to harmonize with the mask in which nothing but 
the essential and significant is cxpre.ssed. There must be more 
repose than in any other kind of acting, and all movements, all 
gestures, must be much slower. The value of this slow tempo is 
seen as soon as the mask is put on. Then the acting, the cos- 
tumes, and the stage settings must be as strange and unnatural 
as the masks are themselves. 

{See also Drama; Acting; Pantomime.) (W. T. B.) 
MASOLINO DA PANICALE (1383-1447), Florentine 
painter, born at Panicale di Valdelsa, near Florence, is assumed to 
be identical with Tommaso, son of Aristoforo Fini. He was one 
of the most distinguished representatives of the Early Renais- 
sance. There is nothing to confirm Vasari s statement that he 
was a pupil of Lorenzo Ghiberti, but the statement that he studied 
under Gherardo Starnina, a later Giottesque master, of whom 
little is known, is not unlikely. In 1423 he was admitted to the 
guild of spenaU or druggists, to which painters belonged. The 
only authenticated works by Masolino were recovered from a 
coating of whitewash in 1843 Castiglione d'Olona, near Varese. 
They consist of two series of frescoes, which he executed for 
Cardinal Branda Castiglione. The earlier work, in the choir 
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MODERN MASKS BY BENDA 

Three masks by W. T. Benda showing the changes of expression which 
occur as the head is seen at different inclinations and from various sides 
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MODERN MASKS 

1. Modern mask designed and made by Professor Max Esser end also used by Harold Kreutzberg In a dance In a Berlin Opera 

2, 5. Masks made by Emil PIrchan for the Ballet "Die NaohtKchen"; 3. 4. 6. Modern masks designed by Richard Teschner of Vienna 
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vaulting of the church, represents scenes from the life of the 
Virgin. It Is signed ^'Masolinus de Florentia psnxit/’ asid was 
probably painted about 1423, when he was 40 years of age. 

The later work, in a small baptistery adjoining the church, is 
dated 1435. These frescoes are adapted to the architecture 
of the interior. The serene conception, the light and hantionious 
colour scheme, the graceful movement and expression of the 
figures are essentially the result of the master’s trecentist training, 
while the attempt, however primitive, to represent three-dimen- 
sional space by applying the newly discovered laws of perspective, 
the study of the nude, and the individual character of the heads 
are inspired by the incoming Renaissance. The paintings are well 
preserved and constitute one of the finest monuments of Fioren- 
tine Art of that time. 

Between 1424 and 1426 he worked in the Brancacci chafiel, in 
the church of the Carmine at Florence. As Masaccio and, some- 
what later, Filii^pino Lippi also painted in this chapel, the dis- 
cussion as to what particular share was done by each still con- 
tinues, but the following paintings may, with a considerable 
degree of certainty, be attributed to Masolino: The "Preaching 
of St. Peter,” the “Healing of the Cripple,” the “Raising of 
Tabitha,” and the “Fall of Adam and Eve.” 

He later painted frescoes representing the “Crucifixion’’ and 
scenes from the Legends of St. Catherine and of St. Ambrogio. 
in the church of San Clemente at Rome, for the same Cardinal 
Branda, for whose Lombard home at Castiglione d'Olona he 
executed the works described above. The works at San Clemente 
.show the influence of Masaccio, to whom they are sometimes 
ascribed. Among the few panel pictures which may be attributed 
to Masolino we must mention the two well preserved pictures in 
the museum at Naples, the “Madonna and Christ in Glory” and 
the “Founding of S. Maria Maggiore.” 

Masolino's art shows a con.stant search after truthful repre- 
sentation. Starting from the Giottesque tradition, he took part 
in the great naturalistic movement emanating from Florence. 
He probably learned much from his brilliant young puinl, 
Masaccio, whom he outlived by 20 years. Bui, while Masaccio 
belongs entirely’ to the Rcnais.siincc, Masolino never quite freed 
himself from the traditions of the preceding age. 

See A. H. Lavard, The Brancacci Chapel (Arundel Society, 1868) ; 
P. Toesca, Masolino da Panicale (1907); Crowe and (’avalcasclle, 
edit, by L. Douglas, History 0} Painting in Italy (1910) . (I. A. R.) 

MASON, GEORGE (1725-1792 ), American statesman, was 
bom in Fairfax county, Va., in 1725. His colonial ancestors held 
official positions in the civil and military service of Virginia. 
Mason was a near neighbour and a lifelong friend of George 
Washington. His large estates and high social standing, together 
with his personal ability, gave Mason great influence among the 
Virginia planters, and he became identified with many enterprises, 
such a.s the organization of the Ohio company and the founding | 
of Alexandria (1749). 

He became a memljer of the Virginia house of burgesses in 
1759. In 1769 he drew up a series of non-importation resolu- 
tions, which were presented by Washington and adopted by the 
Virginia legislature. In July 1774 he wrote for a convention in 
Fairfax county a serie.s of resolutions known as the Fairfax Re- 
solves, in which he advocated a congress of the colonies and 
suggested non-intercourse with Great Britain, a policy adopted 
by Virginia and later by the Continental Congress. He was a 
member of the Virginia committee of safety from Aug. to Dec. 
1775, a^d of the Virginia convention in 1775 and 1776. In 1776 
he drew up the Virginia Constitution and the famous Bill of 
Rights, a radically democratic document which had great influ- 
ence on American political institutions. The Federal Govern- 
ment laid claim to the hinterland; i.e., to territory north and 
north-west of the Ohio river, which Virginia conceded in 1780 
on the basis of a plan worked out by Mason. He was a member 
of the Virginia house of delegates (1776-88). He took an active 
part in tlw Constitutional Convention in Philadelphia in 1787. 
Particularly notable was his opposition to the compromises in 
regard to slavery and the slave-trade. Indeed, like most of the 
prominent Virginians of the time. Mason was strongly in favour 
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of the gradual abolition of slavery. He objected to the large and 
indefinite powers given by the corniced Constitution to Con- 
gress, so be joined with Patrick Henry in opposing its ratifi- 
cation in the Virginian convention (1788). Failing in this, he 
suggested amendments, the substance of several of which was 
afterwards embodied in the present Bill of Rights. Declining 
an appointment as a U.S. senator from Virginia, he retired to his 
home, Gunston Hall (built by him and named after the family 
home in Staffordshire, England). A radical republican, he be- 
I lieved that local government should be kept strong and central 
^ government weak; his democratic theories much influence in 
Virginia and other southern and western States. He died on 
Oct. 7, 1792 at Gunston Hall. 

See Kate Mason Rowland, Life and Writings of George Mason 

MASON, JAMES MURRAY (179^^1871), American 
lawyer and political leader, was born in Fairfax county (Va.), 
on Nov. 3, 1798, the grandson of George Mason (1725-92). 
Educated at the University of Pennsylvania and the Ollege of 
WflJiam and Mary, he was admitted to the bar in 1820. He was 
a member of the Virginia house of delegates (1826-32) of (h« 
State constitutional convention of 1829, of the national House 
of Representatives (1837-39) the ILS. Senate from 1847 

until the outbreak of the Civil War when he resigned to take 
part in the Virginia secession convention. He was a .staunch 
Democrat, upholding States* rights and slavery; the author of 
the Fugitive Slave Ac! of 1850. 

He was appointed in Aug. 1861 commissioner of the Con- 
federate States to Great Britain. The British ship “Trent,” upon 
which he and John Slidell, the commissioner to France, sailed, 
was intercepted by a U S. ship-of-war, and the two commissioners 
were seized and carried as prisoners to Boston but were released 
two months later, through the demands of Great Britain. The 
incident is well known as the “Trent affair.” Arriving at Lon- 
don Mason was unable to secure official recognition, and his com- 
mission to Great Britain was withdrawn late in 1803. 

He died at Alexandria, Va., on April 28, 1871. 

See Virginia Mason (his daughter), The Public Life and Diplomatic 
Correspondence of James M, Mason, with some Persotuil History 

(190s)- 

MASON. SIR JOHN ( 1 503-1 566 ) , English diplomatist, 
was born of humble parentage at Abingdon, and was educated 
at Oxford, where he became Fellow of All Souls in 1521. Or- 
dained before 1531, he was employed on the continent in collect- 
ing information for four successive Tudor sovereigns, and in 
J537 became secretary to the Engli.sh ambassador at Madrid. 
Under Mar>’ he was appointed in 1553 ambas.sador at the court 
of the emperor Charles V., of who.se abdication in 1555 he wrote 
a vivid account. Under Elizabeth, he influenced foreign |>olicy 
until his death, on .Vpril 20, 1566. 

See J. A. Fronde, History of England fi2 vois., 1R56-70) ; C. 
Wriothesle>\ Chronicle of England during the Reigns of the Tudors, 
cd. W. D. Hamilton (Camden Soc., 2 vols., 1875) . 

MASON, JOHN founder of New Hampshire, 

was bom in King’s Lynn, Norfolk, England. He was governor of 
the English colony in Newfoundland (1615-21 ) and published the 
first miip of that region. In 1622 he obtained from the council 
for New England a grant of the territory (Mariana) between the 
Salem and Merrimac riv(!rs, and he and Sir Fedinando Gorges re- 
ceived a grant of the region between the? Merrimac and Kennebec 
rivers and extending 60 m. inland (Province of Maine). 

In 1629 Ma.son and Gorges agre^ed upon a division of the 
territory held jointly, and Mason received a separate grant of 
the tract between the Merrimac and the Piscataqua, which he 
named New Hampshire. With Gorges and a few associates, he 
also secured a grant of the region named Laconia, including Lake 
Cliamplain, and in 1631 the Pesentaway grant, bordering on the 
Piscataqua river. He was vice-president of the Council for New 
England in 1632, and in 1635 was appointed victf-admiral for 
New England, but died in London in Dec. 1635, before crossing 
the Atlantic. He was buried in Westminster Abbey. 

See Captain John Mason, the Pounder of New Hampshire (1887, 
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published by the Prince Society). 

MASON, JOHN YOUNG (1799-1859), American political 
leader and diplomatist, was bom in Greensville county (Va.) on 
April 18, 1799. He served in the Virginia house of delegates 
(1823-27), in the State constitutional convention (1829-30), the 
national house of representatives (1831-37), and as judge of the 
U.S. district court for Virginia (1837-44). From 1844-49 he was 
a member of the cabinet of both President Tyler and President 
Polk, as secretary of the navy, serving for an interval as attorney- 
general. He was president of the Virginia constitutional conven- 
tion of 1850, and from 1853, was minister to France. He joined 
with James Buchanan and Pierre Soul^, ministers to Great Britain 
and Spain respectively, in drawing up (Oct. 1854) the famous 
Ostend manifesto (q.v.). He died at Paris Oct. 3, 1859. 

MASON, MAX (1877- )> American educationalist and 

inventor, was born at Madison (Wis.), on Oct. 26, 1877. He 
graduated from the University of Wisconsin in 1898, continuing 
his studies at the University of Gottingen. After being instructor 
in mathematics at the Massachu.setts institute of technology 
1903-04, he became assistant profe.s.sor of mathematics at the 
Sheffield scientific school, Yale university, in 1904. He was ap- 
pointed professor of mathematical physics at the University of 
Wisconsin in 1908. He also lectured at Harvard university, 
1911-12. During the World War he was a member of the staff of 
(he Naval experimental station, New London (Conn.), and also 
on the submarine committee of the National research council, 
1917-19. He invented several devices for the detection of sub- 
marines. He was pre.sident of the University of Chicago, 1925-28; 
he then became director of natural sciences of the Rockefeller 
Foundation. 

^SON, WILLIAM (1725-1797), English poet, son of 
William Mason, vicar of Holy Trinity, Hull, was born on Feb. 12, 
1725, was educated at St. John’s college, Cambridge, and took 
holy orders. In 1744 he wrote Mmaeus, a lament for Pope in 
imitation of Lycidas, and in 1 749 through the influence of Thomas 
Gray he was elected a fellow of Pembroke college. He became 
a devoted friend and admirer of Gray, who addressed him as 
“Skroddles,” and corrected the worst soleci.sms in his verses. In 
1748 he published Isis, a poem directed against the supposed 
Jacobitism of the University of Oxford, which provoked Thomas 
Warton’s Tritimph of Isis. Mason wrote two plays in a pseudo- 
classical style: Eljrida (1752) and Caractacus (1759), produced 
with some alterations at Covent Garden in 1772 and 1776 respec- 
tively. Horace. Walpole described Caractacus as “laboured, un- 
interesting, and no more resembling the manners of Britons than 
of Japanese”; while Gray declared he had read the manuscript 
“not with pleasure only, but with emotion.” Mason received 
many preferments, including a canonry of York and a prebend of 
Driffield. When Gray died in 1771 he made Mason his literary 
executor. In the preparation of the Life and Letters of Gray, 
which appeared in 1774, he had much help from Horace Walpole, j 
with whom he corresponded regularly until 1784, when Mason | 
opposed Fox’s India Bill, and offended Walpole by thrusting on | 
him political advice unasked. The correspondence was not re- 
newed until 1795. Mason died at Aston on April 7, 1797. 

His poems were collected in 1764 and 1774, and an edition of his 
Works appearcct in i8ii. His poems with a Life are included in Alex- | 
ander Chalmers's English Poets. His corre.spondcnce with Walpole was 
edited by J. Mitford in 1851 ; and his correspondence with Gray by the 
same editor in 1853. 

MASON AND DIXON LINE, in America, the boundary | 
line (lat. 39® 43' 26*3'' N.) between Maryland and Pennsylvania, 
United States; popularly the line separating “free” and “slave” 
States before the Civil War, and also distinguishing in popular 
parlance the “North” from the “South,” east of the Ohio river. 
The line derives its name from Charles Mason (1730-87) and 
Jeremiah Dixon, two English astronomers, whose survey of it 
to a point about 244m. west of the Delaware between 1763 and 
] 767 marked the close of the protracted boundary dispute (arising 
upon the grant of Pennsylvania to William Penn in 16S1) between 
the Baltimores and Penns, proprietors re.spectively of Maryland 
and Pennsylvania. 

The dispute arose from the designation, in the grant to Penn, 


of the southern boundary of Pennsylvania mainly as the parallt 
marking the “beginning of the 40th degree of northeme latitude, 
after the northern boundary of Maryland had been defined as 
line “which lieth under the 40th degree of north latitude fror 
the equinoctial.” The eastern part of the line as far as Sidelin 
hill in the western part of the present Washington county, wa 
originally marked with milestones brought from England, ever 
fifth one of which bore on one side the arms of Baltimore and o 
the other those of Penn; but the difficulties in transporting ther 
to the westward were so great that many were not set up. 

The use of the term “Mason and Dixon Line” to designat 
the boundary between the free and the slave states (and ii 
pneral between the North and the South) dates from the debate 
in Congress over the Missouri Compromise in 1819-20. As s< 
used, it may be defined as not only the Mason and Dixon Lim 
proper, but also the line formed by the Ohio river from its inter 
section with the Pennsylvania boundary to its mouth, thence th( 
eastern, northern and western boundaries of Missouri, and thcnci 
westward the parallel 36® 30' — the line established by the Missour 
Compromise to separate free and slave territory in the “Louisianj 
Purchase,” except as regards Missouri. (S. Le.) 

li^SON BEE^ the name given to bees of the sub-famil} 
Osmiinae (fam. Mcgachilidae), which construct earthen cells 
sometimes mixed with sand, pebbles or wood, each cell containing 
a single egg, together with honey and pollen as food for the larva 
Ten to 20 cells are usually found together. In Europe the com 
monest genus is Chalicodoma, in the United States, Osmia. {Set 
Bee, Hymenoptera.) 

See J. H. Fabre, Insect Life (iQOi). 

MASON CITY) a city of northern Iowa, U.S.A., on Lime 
creek, at an altitude of 1,124 ft.; the county seat of Cerro Gordc 
county. It is on Federal highways 18 and 65, and is served b> 
the Chicago and North Western, the Chicago Great Western 
the Chicago, Milwaukee, St. Paul and Pacific, the Minneapolis 
and St. Louis, the Rock Island and electric railways. Pop. (1920) 
was 30,065 (85% native white), and was estimated locally at 
26,000 in 1928. It is the commercial centre of a rich farming, 
dairying and stock-raising region. There are N’^luablc deposits 
of fireclay and sandstone near by, and the city is noted for its 
hollow building tile and large output of Portland cement (2,000 
bbl. daily). Other important industries are pork-packing and 
the manufacture of beet-sugar (30,000,000 lb. annually). The 
aggregate factory product in 1925 was valued at $23,965,371. 
There are 40 wholesale and jobbing houses. Mason City owes 
its name to the fact that it was settled (1853) by a group of 
members of the Masonic fraternity. It was incorporated as a 
town in 1870 and as a city in 1881. Since 1927 it has had a 
council-manager form of government. 

MASONRY) the art of building in stone. The English word 
“mason” is from the French, which appears in the two forms, 
machun and masson (from the last comes the modern French 
form magon, which means indifferently a bricklayer or mason). 

The earliest remains of masonry (apart from the primitive 
work in rude stone — see Stone Monuments; Archaeology, etc.) 
are .those of the ancient temples of India and Egypt. Many of 
these early works were constructed of stones of huge size, and it 
still remains a mystery how the ancients were able to quarry and 
raise to a considerable height above the ground blocks 700 or 800 
tons in weight. Many of the early buildings of the middle ages 
were entirely constructed of masses of concrete, often faced with 
a species of rough cast. The early masonry seems to have been 
for the most part worked with the axe and not with the chisel. 
The methods of working and setting stone were much the same 
as at present, except that owing to difficulties of conveyance the 
stones were used in much smaller sizes. 

Mason’s T00I&— The mason’s tools may be grouped under five 
heads — hammers and mallets, saws, chisels, setting-out and set- 
ting tools, and hoisting appliances. 

There are several different kinds of iron hammers used by the 
stone worker; the mash hammer has a short handle and heavy 
head for use with chisels; the iron hammer, used in carving, in 
shape resembles a carpenters mallet but is smaller; the waller's 
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hammer is used for roughly shaping stones in rubble work; the 
spalling hammer for roughly dressing stones in the quarry; the 
scabbling hammer, for the same purpose, has one end pointed 
for use on hard stone; the pick has a long head pointed at both 
ends, weighs from 14 to 20 lb., and is used for rough dressing 
and splitting; the axe has a double wedge-shaped head and is 
used to bring stones to a fairly level face preparatory to their 
being worked smooth; the patent axe, or patent hammer, is 
formed with a number of plates with sharpened edges bolted 
together to form a head; the mallet of hard wood is used for 
finishing the chisel work and carving; and the dummy is of similar 
shape but smaller. 

A hand saw similar to that* used by the carpenter is used for 
cutting small soft stones. Larger blocks arc cut with the two- 
handed saw worked by two men. For the largest blocks the frame 
saw is used, and is slung by a rope and pulleys fitted with balance 
weights to relieve the operator of its weight. The blade is of 
plain steel, the cutting action being supplied by sand with water as 
a lubricant* constantly applied. 

There are, perhaps, even more varieties of chisels than of ham- 
mers. The point and the punch have very small cutting edges, a 
quarter of an inch or less in width. The former is used on the 
harder and the latter on the softer varieties of stone after the 
rough hammer dressing. The pitching tool has a wide thick edge 
and is used in rough dressing. Jumpers are shafts of steel having 
a widened edge, and are used for boring holes in hard stone. 
Chisels are made with edges from a quarter-inch to one and a 
half inches wide ; those that exceed this width are termed boasters. 
The claw chisel has a number of teeth from one-eighth to three- 
eighths wide, and is used on the surface of hard stones after the 
point has been used. The drag is a semicircular steel plate, the 
straight edge having teeth cut in it. It is used to level down the 
surfaces of .soft stones. Cockscombs are used for the same pur- 
pose ori mouldings and are shaped to various curves. 

Thd implements for setting out the work are similar to those 
used by the bricklayer and other tradesmen, comprising the rule, 
square, set square, the bevel capable of being set to any required 
angle, compa.sses, spirit level, plumb-rule and bob and mortar 
trowels. Gauges and moulds are required in sinking moulds to the 
proper section. 

Hoisting Appliances. — ^The nippers (fig. iV or scissors, as 
they are sometimes termed, have two hooked arms fitting into 
notches in the opposite sides of 
the block to be lifted. These 
arms are riveted together in the 
same way as a paif of scissors, 
the upper ends having rings at- 
tached for the insertion of a rope 
or chain which when pulled tight 
in the operation of lifting causes 
the hooked ends to grip the 
stone. Lewises (fig. 2) are wedge- 
shaped pieces of steel which are fitted into a dovetailed mortise 
in the stone to be hoisted. They are also used for setting blocks 
too large to be set by hand, and are made in several forms. 

Scaffoldings — For rubble walls, single scaffolds, resting partly 
on the walls, similar to those used for brickwork {q.v.), are em- 
ployed; for ashlar and other gauged stonework {see below) self- 
supporting scaffolds are used with a second set of standards and 
ledgers erected close to the wall, the whole standing entirely inde- 
pendent. The reason for the use of this double scaffold is that 
otherwise holes for the putlogs to rest in would have to be left in 
the wall, and obviously in an ashlar stone wall it would be im- 
possible proj')erly to make thc.se good on the removal of the scaf- 
fold further ScaffoldL 

Seasoning. — Stone freshly quarried is full of sap, and thus 
admits of being easily worked. On being exposed to the air the 
sap dries out, and the stone becomes much harder in consequence. 
For this reason, and because carriage charges are lessened by 
the smaller bulk of the worked stone as compared with the rough 
block, the stone for a building is often specified to be quarry- 
worked. In the erection of St. Paul’s cathedral, Sir Christopher 
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Wren required that the stone after being quarried should be 
exposed for three years on the sea-beach before use. 

Setting.^ — ^All beds and joints should be truly worked and per- 
fectly level. If the surface be convex it will give rise to wide un- 
sightly joints; if concave the weight thrown on the stone will 
rest on the edges and probably cause them to '‘flush" or break 
off and disfigure the work. Large stones arc placed in position with 
the aid of hoisting appliances and should be tried in position 
before Inung finally set. Great care should be taken to avoid frac- 
turing or chipping the stone in the process of handling, as it is 
impossible to make good such damage. All stratified stones — and 
(his includes by far the largest proportion of building stones — 
when .set in a level position should be laid on their natural bed, 
i.e., with their laminae horizontal. The greatest strength of a 
stone is obtained when the laminae lie at right angles to the pres- 
sure placed upon it. In the case of arches these layers should be 
parallel with the centre line of the voussoirs and at right angles 
to the face of the arch. For cornices (except the corner-stones) 
and work of a like nature, the stone is set with the laminae on 
edge and perpendicular to the face of the work. With many .stones 
it is easy to determine the bed by moistening with water, when 
the laminae will become apparent. Some stones, however, it is 
impo.ssible to read in this way, and it is therefore advisable to have 
them marked in the quarry. 

For the shafts of columns especially it is necessary to have the 
layers horizontally placed, and a stone should be selected from a 
quarry with a bed of the required depth. 

Of whatever quality the stone may be of which a wall is built, 
it should consist as much of stone and as little of mortar as pos- 
sible. Only fine mortar is admis.siblc if we are to obtain as thin 
joints as possible. The joints should be well raked out and pointed 
in Portland cement mt)rtar. This applies only to some sandstones, 
as marbles and many lime.stones are stained by the use of Portland 
cement, b'or these a .special cement must be employed, composed 
of plaster of Paris, lime and marble or stone-dust. 

Bond is of not less importance in stone walling than in brick- 
work. In a.shlar-work the work is bonded uniformly, the joints 
being kept perpendicularly one over the other; but in rubble- 
work, instead of making the joints recur one over the other in 
•alternate courses they should be carefully made to lock, so as 
to give the strength of two or three courses or layers between a 
joint in one course and the joint that next occurs vertically above 
it in another course. In the through or transverse bonding of a 
wall a good proportion of header stones running about two-thirds 
of the distance through the width of the wall should be provided 
to bind the whole structure together. The use of through .stones, 
i.e., stones running through the whole thickness of the wall from 
front (0 back, is not to be recommended. Such stones arc liable to 
fracture and convey damp to the internal face. 

As with brickwork .so in masonry great care must be exercised 
to prevent the different p)arts of a building settling unequally. 
When two portions of a building differing considerably in height 
come together, it is usual to employ a. slip or housed joint instead 
of bonding the walls into each other. This arrangement allows 
the heavier work to settle to a greater extent than the low portion 
without causing any defect in the stones. 

The footings of stone walls should consist of large stones of 
even thickness proportionate to their length; if possible they 
should be the full breadth in one piece. Each course should be 
well bedded and levelled. 

Rubble and Ashlar. — ^There are, broadly speaking, (wo cla.sses 
of stone walling: rubble and a.shlar. Rubble walls arc built of 
stones more or less irregular in shape and size and coarsely jointed. 
A.shlar w’alls are constructed of carefully worked blocks of regular 
dimensions and set with fine joints. 

Random rubble (fig. 3) is the roughc.st form of stonework. It 
is built with irregular pieces of stone usually less than qin. thick, 
loosely packed without much regard to courses, the interstices 
between the large stones being occupied by small ones, the remain- 
ing crevices filled up with mortar. Bond stones or headers should 
be used frequently in every course. This form of walling is much 
used in stone districts for boundary walls and is often set dry 





MASONRY 


20 

without mortar. For this work the mason uses no tool but the 
trowel to lay on the mortar, the scabbling hammer to break off 
the most repulsive irregularities from the stone, and the plumb- 
rule to keep his work perpendicular. 

Coursed rubble (fig. 4) i.s levelled up in courses 12 or i8in. deep, 
the depth varying in different courses according to the siaes of 



Fig. 3.— random rubble walling 
Fig. 4.- coursed rubble walling 


the stones. The stones are dressed by the workman before he | 
begins building, to obtain a level bed and {perpendicular face. 

Irregularly coursed squared rubble is a development of un- 
coursed random rubble, the stones in this case being squared with 
the hammer and roughly faced up with the axe. The courses jump 
from one level to another as the sizes of the blocks demand; the 
interstices are filled in with small pieces of stone called “snecks.'’ 

For coursed squared rubble the stone is faced in a similar man- 
ner and set in courses, the depth of each course being made up 
of one or more stones. In regular coursed rubble all the stones in 
one cour.se are of the same height. 

Block-in -cour.se is the name applied to a form of stone walling 
that has some of the characteristics of ashlar but the execution 
of which i.s much rougher. The courses are usually less than isin. 
high. It is much used by engineers for waterside and railway 
work where a good api^carance is desired. 

The angles or quoin.s of rubble-work are always carefully and 
precisely worked and serve as a gauge for the re.st of the walling. 
rYcquenlly the quoins and jambs are executed in ashlar, which 
gives a neat and finished appearance and adds strength to the work. 

The name a.shlar is given, without regard to the finish of the 
face of the stone, to walling composed of stones carefully dressed, 
from 12 to i8in. deep, the mortar joints being about an eighth of 
an inch or less in thickness. No stone except the hardest should 
exceed in length three times its depth when required to resist a 
heavy load and its breadth should be from one and a half to three 
times its depth. The hardest stone may have a length equal to 
four or perhai)s five times its depth and a width three times its 
de})lh. The face of n.shlar-work may be plain and level, or have 
rebated, chamfered or moulded joints. 

Backing to Stonework. — 1 'he great cost of this form of stone- 
work renders the employment of a backing of an inferior nature 
very general. This backing varies according to the district in 
which the ])uilding operations arc being carried on, being rubble 
stonework in stone districts and brick or concrete elsewhere, the 
whole being thoroughly tied together both transversely and longi- 
tudinally with bondstoncs. In England a stone much used for 
backing ashlar and Kentish rag rubble-work is a soft sandstone 
called “ha.ssock,” In the districts where it is quarried it is much 
cheaper than brickwork. (For brickbacking .tee Brickwork.) 
Ashlar facing u.sually varies from 4 to gin. in thickness, llic j 
work must not be all of one thickness, but should vary in order 
that cffiTlive bond with the backing may be obtained. If the work 
is in courses of uneven depth (he narrow courses arc made of the 
greater thickness and the deep courses are narrow. It is sometimes 
nec(*ssary to secure the stone faring back with iron ties, but this 
should he avoided wherever possible, as they are liable to rust 
and split the stonework. When it is necessary to use them they ; 
should be covered with some protective coating. The use of a 
backing to a stone wall, besides lessening the cost, gives a more 
equaidc tcm|H‘rature inside the building and prevents the trans- I 


mission of wet by capillary attraction to the interior. 

All work of this description must be executed in Portland cc 
ment, mortar of good strength, to avoid as much as possible th 
unequal settlement of the deep courses of stone facing and th 
narrower courses of the brick or rough stone backing. If th 
backing is of brick it should never be less than gin. thick, am 
whether of stone or brick it should be levelled up in courses of th 
same thickness as the ashlar. 

Walling. — ^There are many different sorts of walling, or mode 
of structure, arising from the nature of the materials availabl 
in various localities. That is, perhaps, of most frequent occur 
rente in which either squared, broken or round flints arc used 
This, when executed with care, has a distinctly decorative appear 
ance. To give stability to the structure, lacing courses of tiles 
bricks or dressed stones arc introduced, and brick or stone pier; 
are built at intervals, thus forming a flint panelled wall. Thi 
quoins, too, in this type of wall are formed in dressed stone 0: 
brickwork. 

Uncoursed rubble built with irregular blocks of ragstone, ai 
unstratified rock quarried in Kent, is in great favour for facing 
the external walls of churches and similar works. 

Pointing. — As with brickwork this is generally done when tht 
work is completed and before the scaffolding is removed. Suitable 
weather should be chosen, for if the weather be either frost> 
or too hot the pointing will suffer. The joints are raked out to » 
depth of half an inch or more, well wetted, and then refilled with 
a fine mortar composed specially to resist the action of the 
weather. This is finished flat or compressed with a special tool Ic 

a shaped joint, the usual forms 
of which are shown in fig. 5. 

To give a uniform appearance 
to the stonework and preserve 
the finished face until a hard- 
ened skin has formed, it is usual 
to coat (he surface of exposed 
masonry with a protective com- 
l>ound of ordinary limewhite with a little size mixed in it, or a sjk;- 
cial mixture of stone-dust, lime, salt, whiling and size with a little 
ochre to tone it down. After six months or more the work is 
cleaned down with water and stiff bristle or wire brushes. Some- 
times muriatic acid much diluted with water is used. 

Technical Terms. — Of the following technical terms, many 
will be found embodied in the drawing of a gable wall (fig. 6), 
which shows the manner and position in which many different 
members are used. 

Apex Stone , — The topmost stone of a gable forming a finial 
for the two sloping sides; it is also termed a “saddle” (fig. 6). 

Blocking Course, a heavy course of stone above a cornice lo 
form a parapet and weigh down the back of the cornice (fig. 7). 

Brd . — The bed surface upon which a stone is set or bedded 
should be worked truly level in every part. Many workmen to 
form a neat thin joint with a minimum amount of labour hollow 
the bed and thus when the stone is set all weight is thrown upon 
the edges with the frequent result that these are crushed. 

Coping . — The coping or capping stones are placed on the top 
of walls not covered by a rooU spanning their entire width and 
throwing off the rain and snow, thus keeping the interior of the 
wall dry. The fewer the number of joints the better the security, 
and for this reason it is well to form copings with as long stones 
as possible. To throw water off clear, and prevent it from running 
down the face of the wall, the coping should project an inch or 
two on each side and have a throat worked on the underside of 
the projections (fig. 6). 

Cornice, a projecting course of moulded stone crowning a 
structure, forming a cap or finish and serving lo throw any wet. 
clear of the walls. A deep drip should always be worked in the 
upper members of a cornice to prevent the rain trickling down 
and disfiguring the moulding and the wall (fig. 7). 

Corbel, a stone built into a wall and projecting to form a canti- 
lever, supporting a load beyond the face of the wall. 

Skew CorM, a stone placed at the base of (he sloping side of 
a gable wall to resist any sliding tendency of the sloping coping. 



Fig. 5 
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Stones placed for a similar purpose at inlerwils along the sloping 
side, tailing into the wall, are termed “kneelers” and have the 
section of the coping worked upon them. 

Corbel Tabic, a line of small corbels placed at short distances 
apart supporting a parapet or arcade. This forms an ornamental 
feature which was much employed in early Gothic times. It prob- 
ably originates from the machicolations of ancient fortresses. 

Dressings, the finished stones of window and door jambs and 
quoins. For example, a “brick building with stone dressings*' 


would have brick walls with stone door and window jambs, heads 
and sills, and perhaps also .stone quoins. 

Diaper, a square pattern formed on the face of the stonework 
by means of stones of dilferent colours and varieties or by patterns 
carved on the surface. 

Finifl/, a finishing ornament applied usually to a gable end. 

Cablet, .small gable-shaped carved panels frequently used in 
Gothic stonework for apex stones, and in spires, etc. 

Gargoyle, a detail, not often met with in modern work, which 
consists of a waterspout projecting so as to throw the rain-water 
from the gutters clear of the walls. In early work it was often 
carved into grotesque shapes of animal and other forms. 

Galleting . — The joints of rubl)le are sometimes enriched by 
having small pebbles or chips of flint pres.sed into the mortar 
whilst green. The joints are then said to be “gallcted.” 

Jamb . — Window and door jambs should always be of dressed 
stone, both on account of the extra strength thus gained and in 
order to give a finish to the work. The stones are laid alternately 
as stretchers and headers; the former are called outbands, the 
latter inbands (hg. 6). 

lAibel Moulding, a projecting course of stone running round 
an arch. When not very large it is sometimes cut on the vous- 
soirs, but is usually made a separate cour.se of stone. Often, and 
especially in the case of door openings, a small sinking is worked 
on the top surface of the moulding to form a gutter which leads 
to the sides any water that trickles down the face of the wall. 

Lacing 5 /one.— This is placed as a voussoir in brick arches of 
wide span, and serves to bond or lace several courses together. 

Lacing Course, a course of dressed stone, bricks or tiles, run 
at intervals in a wall of rubble or dint masonry to impart strength 
and tie the whole together (fig. 6). 

Long and Short Work, a typical Saxon method of arranging 
quoin stones, fiat slabs and long narrow vertical stones beii^ 
placed alternately. Earls Barton church in Northamptonshire is 


an example of their use in old work. In modern work, long and 
short work, also termed “block and start,” is little used (fig. 6). 

Parapet, a fence wall at the top of a wall at the eaves of the 
roof. The gutter lies behind, and waterways arc formed through 
(he parai-K*! wall for the escape of the rain-water. 

Plinth, a projecting base to a wall serving to give nn .ip]>ear- 
ance of stability to the work. 

Quoin, the angle at the junction of two walls. Quoins are often 
e.xecuted in dressed stone. 

Rag-bolt, the end of an iron bolt when reciuired to be let into 
stone is rougheil or ragged. A dovetailed mortise is jirepared in 
1 the stone and the ragged end of the boll placed in this, aiul the 
mortise fdlcd in with molten leatl or sand and sulphur (fig. S). 

Sill, the stone which forms a finish to the wall at the bottom 
of an opening. Sills should always be weathered, slightly in the 
case of door sills, more sharply tor windows, and throated on the 
underside to throw off the wet. The wealliering is not carried 
through the whole length of the sill, but a stool i.s left on at 
each end to form a square end for building in (fig. 6). 

String Courses ig*v.) are horizontal hands of stone, either ])ro- 
jecting beyond or flush with the faie of the wall. 

Sconti(fn.s are the dressed stones forming the inside angles of 
the jamb of a window or door opening. 

SpiULs, small pieces chipped off whilst, working a stone. 

Templates, slabs of hard stone set in a wall to lake the ends of 
a beam or girder so as to distribute the load over a larger area 
of the wall. 

Throat, a groove worked on the under.side of projecting ex- 
ternal members to intercept rain-water and cause it to drop off 
the member clear of the work beneath (fig. 7). 

W eathering . — The surface of an exposed stone is weathered 
when it is worked to a slope so as to throw off the water. Cor- 
nices, copings, sills and string courses should all be so weathered. 

Methods 0} Pinishhig Face of Stones . — The se,lj jacc or quarry 
face is the natural surface formed when the stone is detached from 
the ma.ss in the quarry or when a stone is split. 

Saw- face, the surface formed liy sawing. 

Hammer-dressed, Rock- faced or Pitch* faced . — ^This face is 
u-sed for ashlar-work, usually with a c hi.sel-draughled margin 
around each block. It gives u very mas.sive and .solid appearam e, 
and is, therefore, the cheape.sl fate to adopt for a.shlar-work (fig. 
b). 

Broached and Pointed Work . — This face* is also generally u.sed 
with a chisel-draughted margin. The stone as left from the. 


scabbling hammer at the quarry has its rocky face worked down 
to an approximate level by the point. In broached work the 
grooves made by the tool are conlinuou.s, often running obliquely 
across the face of the block. In pointed work the lines are not 
continuous; the surface is rough or fine pointed according as the 
point is used over every inch or half-inch of the stone. The 
point is used more upon hard stones than soft ones (fig. 6). 

Tooth-chiselled H’orjt.— The cheai>est method of dressing soft 
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stones is by the toothed chisel which gives a surface very much 
like the pointed work of hard stones. 

Droved Work. — This surface is obtained with a chisel about 
two and a half inches wide, no attempt being made to keep the 
cuts in continuous lines. 

Tooled Work is somewhat similar to droved work and is done 
with a flat chisel, the edge of which is about four inches wide, 
care being taken to make the cuts in continuous lines across the 
width of the stone. 

Combed or. Dragged Work. — For soft stones the steel comb or 
drag is often employed to remove all irregularities from the face 
and thus form a tine surface. These tools are specially use- 
ful for moulded work, as they are formed to fit a variety of 
curves. 

Rubbed Work. — For this finish the surface of the stone is 
previously brought with the chisel to a level and approximately 
smooth face, and then the surface is rubbed until it is quite 
smooth with a piece of gritstone aided by fine sand and water as 
a lubricant. Marbles are polished by being rubbed with gritstone, 
then with pumice, and lastly with emery powder. 

Besides these, the most usual methods of finishing the faces of 
stonework, there are several kinds of surface formed with ham- 
mers or axes of various descriptions. 

The toothed axe has its edges divided into teeth, fine or coarse, 
according to the work to be done. It is used to reduce the face 
of limestones and sandstones to a condition ready for the chisel. 
The bmh hammer has a heavy square-shaped double-faced head, 
upon which are cut projecting pyramidal points. It is used to 
form a surface full of little holes, and with it the face of sand 
and limestones may be brought to a somewhat ornamental finish. 
The patent hammer is used on granite and other hard rocks, 
which have been first dressed to a medium surface with the point. 
The fineness of the result is determined by the number of blades 
in the hammer, and the work is said to be “six-,” “eight-,” or “ten- 
cut” work according to the number of blades inserted or bolted 
in the hammer head. The crandall has an iron handle slotted at 
one end with a hole Jin. wide and ^in. long. In this slot are fixed 
by a key ten or ii double-headed points of iin. square steel 
about gin. long. It is used for finishing sandstone and soft 
stones after the surface has been levelled down with the axe 
or chisel. It gives a fine pebbly sparkling appearance. 

Vermiadated Work. — ^This is formed by carving a number of 
curling worm-like lines over the face of the block, sinking in be- 
tween the worms to a depth of a fourth of an inch. The surface 
of the strings is worked smooth, and the sinkings are pock-marked 
with a pointed tool. 

Furrowed Work. — ^In this face the stone is cut with a chisel 


into a number of small parallel grooves or furrows (fig. 6). 

Reticulated Face is a finish somewhat similar to vermiculated 
work, but the divisions are more nearly square. 

Face Jomts of Ashlar. — The face joints of ashlar stonework 
arc often sunk or rebated to form what are termed rusticated 
joints; sometimes the angles of each block are moulded or cham- 
fered to give relief to the surface or to show a massive effect. 

Joints in Stonework. — ^The joints between one block of stone 
and another are formed in many ways by cramps, dowels and 
joggles of various descriptions, several of the most common of 
which are illustrated in figs. 8-i6. 

Cramps and Dowels. — The stones of copings, cornices and 
works of a similar nature, are often tied together with metal 
cramps to check any tendency of the stones to separate under 
the force of the wind (figs. 9 and lo). Cramps are made of 
iron (plain or galvanized), copper or gun-metal, of varying sec- 
tions and lengths to suit the work. A typical cramp would be 
about qin. long, 1 or i lin. wide, and from J to ^in. thick, and 
turned down about i jin. at each end. A dovetailed mortise is 
formed at a suitable point in each of the stones to be joined and 
connected by a chase. The cramp is placed in this channel with 
its turned-down ends in the mortises, and it is then fixed with 
inolten lead, sulphur and sand, or Portland cement. Lead shrinks 
on cooling, and if used at all should be well caulked when cold. 
Double dovetailed slate cramps bedded in Portland cement are 
occasionally used tfig> 10). 

Dowels arc used for connecting stones where the use of cramps 
would be impracticable, as in the joints of window mullions, the 
shafts of small columns, and in similar works. 

Joggles^ — ^Therc are many ways of making a joggle joint. The 
joggle may be worked on one of the stones so as to fit into a 
groove in the adjoining stone, or grooves may be cut in both the 
stones and an independent joggle of slate, pebbles, or Portland 
cement fitted, the joggle being really a kind of dowel. The pebble 
joggle joint is formed with the aid of pebbles as small dowels 
fitted into mortises in the jointing faces of two stones and set 
with Portland cement; but joggles of slate have generally taken 
the place of pebbles. Portland cement joggles are formed by 
pouring cement grout into a vertical or oblique mortise formed 
by cutting a groove in each of the joining surfaces of the stones. 
What is ^own as a he-and-she joggle, worked on the edges of 
the stones themselves, is shown in fig. 12. 

Plugs or dowels of lead are formed by pouring molten lead 
through a channel into dovetailed mortises in each stone (figs. 
13 and 14). When cold the metal is caulked to compress it tightly 
into the holes. 

The saddle joint is used for cornices, and is formed when a 
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portion of the stone next the joint is left raised so as to guide 
rain-water away from the joint (fig. 7). 

Two forms of rebated joints for stone copings and roofs are 
common. In one form (shown in fig. 6) the stones forming the 
coping are thicker at their lower and rebated edge than at the 
top plain edge, giving a stepped surface. The other form has a 
level surface and the stone is of the same thickness throughout 
and worked to a rebate on top and bottom edges. In laying stone 
roofs the joints are usually lapped over with an upper slab. 

Joints in Spires. — Four forms of jointing for the battering 
stonework of spires are shown in fig. 15. A is a plain horizontal 
joint. B is a similar joint formed at right angles to the face of 
the work. This is the most economical form of joint, the stone 
being cut with its sides .square with each other; but if the mortar 
in the joint decay, moisture is allowed to penetrate. With these 
forms dowclling is frequently necessary for greater stability. The 
joints C and D are more elaborate and much more expensive on 
account of the extra labour involved in working and fitting. 

Where a concentrated weight is carried by piers or columns the 
bed joints are in many ca.ses formed without the use of mortar, 
a thin sheet of milled lead being placed between the blocks of 
stone to fill up any slight inequalities. 

Moulded Work. — The working of mouldings in stone is an 
important part of the mason’s craft, and forms a costly item in 
the erection of a stone structure. Much skill and care is required 
to retain the arrises sharp and the curved members of accurate 
and proportionate outline. As in the case of wood mouldings, 
machinery now plays an important i)art in the preparation of 
Slone moulded work. The process of working a stone by hand 
labour is as follows: The profile of the moulding is marked on 
to a zinc template on opposite ends of the stone to be worked; 
a short portion, an inch or two in length, termed a “draught,” is 
at each end worked to the required section. The remaining 
portion is then proceeded with, the craftsman continually check- 
ing the accuracy of his work with a straight-edge and zinc tem- 
plates. A .stone to be moulded by machinery is fixed to a moving 
table placed under a shaped tool which is fixed in an immovable 
portion of the machine, and is so adjusted as to cut or chip off 
a small layer of stone. Each time the stone passes under the 
cutter it is automatically moved a trifle nearer, and thus it gradu- 
ally reduces the stone until the required shape is attained. 

Iron in Stonework. — The use of iron dowels or cramps in 
stonework, unless entirely and permanently protected from oxida- 
tion, is attended by the gravest risks; for upon the expansion of 
the iron by rusting the stone may split, and perhaps bring about 
a more or le.ss serious failure in that portion of the building. A 
case in point is that of the church of St. Mary-lc-Strand, London, 
where the ashlar facing was secured to the backing with iron 
cramps; these were inefficiently protected from damp and many 
of the blocks have been .split from rusting. Smealon in his Kddy- 
stonc lighthouse u.sed dowels of I’urbeck marble. 

Stone Arches. — Stone arches arc very frequently u.sed both 
in stone and brick buildings. (Sec Arch; for general definitions 
and terms sec Brickwork.) 

Stone Tracery; Carving. — The designs of Gothic and other 
tracery stonework are almost infinite, and there are many 
methods, ingenious and otherwise, of setting out such work. 
Nearly all diagrams of construction are planned on the principle 
of geometrical intersections. In the example illustrated in fig. 18 
the method of setting out and finishing the design is very clearly 
shown, together with the best positions for the joints of the vari- 
ous parts. The jointing is a matter which must be carefully 
considered in order to avoid any waste of stone and labour. It 
will be observed that the right-hand .ride of the elevation shows 
tlie method of .setting out the tracery by the centre lines of the 
various intersecting branches, the other half giving the completed 
design with the cusping drawn in and the positions of joints. All 
the upper construction of windows and doors and of aisle arches 
should be protected from superincumbent pressure by strong 
relieving arches above the labels, as shown in the figure, which 
should be worked with the ordinary masonry, and so set that 
the weight above should avoid pressure on the fair work, which 
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would be liable to flush the joints of the tracery. 

Stone carving is a craft quite apart from the work of the 
ordinary stonemason, and like carving in wood needs an artistic 
feeling and special training. Carving-stone should be of fine 
grain and sufficiently soft to admit of easy working. The Bath 
stones in England and the Caen stone of France are largely used 
for internal work, but if for the exterior they should be treated 
with some chemical preservative. Carving is frequently done 
after the stone is built into position, the face being left rough — 
“boasted” — ^and projecting sufficiently for the intended design. 

BiRLiOGKAFiiY. — E. Viollct-lf-Duc, Dictionnahv raisonn^ de V archi- 
tecture Fratii^aise (1869) ; VV. R. Purcha.si’, Practical Masonry (1904) ; 
M. A. Howe. Symmetrical Masonry Arches (iqo6), Masonry (1915); 
C. F. Mitchell, Hrickivork and Masonry (:nd ed. 1908) ; 1 . O. Baker, 
.1 Treatise on Masonry Construction (loth ed. ii)oq) ; Ruildinfi Con- 
struction, “The Architect’s Library’’ (etlil. F. M. Simpson, 1910 - j.O ; 
C. C. William.s, The Design of Masonry Structures and Foundations 
(1922); F. P. Spalding, A. L. Hyde and E. F. Robinson, Masonry 
Structures (1926). (J. Bt.) 

MASPERO, GASTON CAMILLE CHARLES (iS40> 

1916), French Egyptologist, was born in Paris on June 23, 1846, 
his parents being of Lombard origin. He was in his second year at 
the Ecole Normale in 1867 when he met Marielte. w'ho was then 
in Paris as commissioner for the Egyptian .section of the exhibi- 
tion. Mariettc encouraged his studies, and in iSfiq he became a 
teacher (repefitcur) of Egyptian language and archaeology at the 
Ecole des Hautes Etudes; in 1S74 fi*' was appointed to the chair 
of Champollion at the CoHege de France. 

In Nov. 1S80 Professor Maspero went to Egypt as lieatl of an 
official archaeological mission, which ultimately developed into the 
well-equipped Inst it ut Fran<;ais de I'Archcologie Orient ale. Mas- 
pero then succeeded as director-general of excavations and of the 
antiquities of Egypt. He held this post till June 1886; in the.se five 
years he had organized the mission, and had discovered the great 
cache of royal mummies at Deir el-Bahri in July 1881. Mas])cro 
now re.sumed his profe.ssorial duties in Paris until 1H99, when he 
returned to Egypt in his old capacity as direct or-genecal of the 
department of antiquities. He found the collections in the Cairo 
museum enormously increa.sed, and he superintended their removal 
from Gizch to the new quarters at Kasr en-Nil in 1902. The vast 
catalogue of the collections made rapid j)rogre.ss under Maspero’s 
direction. Twenty-four volumes or sections were already pub- 
li.shedin 1909. The repairs and clearances at the temple of Karnak 
led to the mo.st remarkable discoveries in later years (sec Kar- 
nak). He died in Paris on June 30, 1916. 

Among his best-known publications are: Uisloire nncienne des 
peuples de TOrient classique (3 vols., Paris, 1805 -97), displaying the 
history of the whole of the nearer Ka.st from the* beginnings to llie 
ronf|ue.st by Alc.\andcr; a smaller Ifistoire des peuples de TOrient, 
i vol., of the same scope, which has passed through six editions from 
1875 to 1904; Etudes de mytholof^ic et d*arche.oloi^ie ey^yptiennes (1893, 
etc.), a tollecti«>n of reviews and essay > originall> pui)jished in various 
puirnals, and especially important as c (mtributif)ns to the stiiflv of 
Egyptian religion; L'Archeoloi^ie r^yptiennr (latest ed., 1907), of 
W'hicb .several edjtif»ns have been pidjiished in English. 

Maspero also wroti*: Les Inscriptions des pyramides dr Saqqarnh 
(Paris, 1894); Les Mnmies royales dr Deir el-Hahari (1889); Les 
Contes populaires de TEnypte ancienne (3rd ed., loof)) ; Causrries 
d’Ef^yPte (1907), translated by Elizabeth Lee as New Li^ht on Ancient 
Egypt (1908). 

MASQUERADE, a form of entertainment or a costume ball 
where the ])ersonages are masked or di.sguised. 'Phe abbreviated 
form of the word, “ma.s(|ue” or “mask” (q.v.), applies more par- 
ticularly to certain varieties of drama which flourished during 
Elizabethan times. See Drama. 

MASS, a name for the Christian eucharistic .service, practically 
confined .since the Reformation to that of the Roman Catholic 
Church. (Kiel. Lat. Mi ssd.) The various orders for the (clebra- 
tion of Mass are dealt with under Litprca'; a detailed .iKount of 
the Roman order is given under Missal; and the general develop- 
ment of the eucharistic service, including the mass, is described in 
the article Eucharist. In the 4th century Pilgrimage of Etheria 
(Silvia) the word missa is used indiscriminately of the Eucharist, 
other services, and the ceremony of dismissal. F. Kattc*nbu.sch 
(Herzog-Hauck, Realencyklop. s.v. “Messe”) ingeniously, but 
with little evidence, suggests that the word may have had a double 
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origin and meaning: (i) in the sense of dimissio, “dismiasal”; 
(2) in that of commissio “commission,” “official duty,” i.c., the 
exact Latin equivalent of the Greek \€iroi;p7la (see Liturgy), 
and hence the conflicting use of the term. It is, however, far more 
probable that it was a general term that gradually became crystal- 
lized as applying to that service in which the dismissal represented 
a more solemn function. In the narrower sense of “Mass” it is first 
found in St. Ambrose (Ep. 20, 4, ed. Ballerini) where the Missa 
is identified with the sacrifice. It continued, however, to be used 
loosely, though its tendenc y to become proper only to the principal 
Christian service is clear from a passage in the lath homily of 
Caesarius, bishop of Arles (d. 542). (See also Isadore of Seville, 
Etym. v. 19.) 

Whatever its origin, the word Mass had by the time of the 
Reformation been long applied only to the Eucharist; and, though 
in itself a perfectly colourless term, and used as such during the 
earlier stages of the i6lh century controversies concerning the 
Eucharist, it soon became identified with that sacrificial aspect of 
the sacrament of the altar which it was the chief object of the 
reformers to overthrow. In England, so late as the first Prayer 
Book of Edward VI. it remained one of the official designations 
of the Eucharist, which is there described as “The Supper of the 
Lordc and holy Communion, commonly called the Masse.” Bishops 
Ridley and Latimer denounced “the Alass” with unmeasured vio- 
lence; Latimer said of “Mistress Missa” that “the devil hath 
brought her in again”; Ridley said “I do not lake the Mass as it 
is at this day for the communion of the Church, hut for a popish 
device,” etc. (Works, ed. Parker Soc. pp. 120, srq.). Clearly the 
word mass had ceased to be a colourless term generally applicable 
to the cucharistic service; it was, in fact, not only proscribed 
officially, but in the common language of English people it passed 
entirely out of use except in the sense in which it is defined in 
Johnson’s Dictionary, i.c., that of the “Service of the Romish 
Church at the celebration of the Eucharist.” In connection with 
the Catholic reaction in the Church of England, which had its 
origin in the “Oxford Movement” of the 19th century, efforts 
have been made by some of the clergy to reintroduce the term 
“Mass” for the Holy Communion in the English church. 

Srr Du Cange, Glossarium, j.v. “Missa**; F. Katlenbusrh in Herzog- 
Hauck, ReaJenrykhpddie (ed. 190.1) s.v, “Messc, dogmcngcachicht- 
lich.” Forlesque, Catholic Encyclopaedia vol. ix. s.v. “Mass.** For 
the- facts us to the use of the word '‘mass’* at the time of the Reforma- 
tion sec the article by J. H. Round in the Nineteenth Century for May, 
1897. {See Art, Mvsic.) (A. N. J. W.) j 

MASS IN MUSIC 

Musical settings of the Mass arc of central imiKirlaiice in the 
history of music during the J5th and 16th centuric.s. 

I. Polyphonic Masses. — As an art -form the musical Mass is 
governed by the structure of its text. The supremely important 
parts of the INIass are (hose which have the .smallest number of 
words, namely the opening Kyric; the Sane fits and Jirnrdictus, 
embodying the central acts and ideas of the servite; and the 
concluding Dei. A ihth century composer could best write 
highly developed music when words were few and such as would 
gain rather than lose by repetition. Now the texts of the Gloria 
and Credo were more voluminous than any others which i6th 
century composers attempted to handle in a continuous scheme. 
The practical limits of the Church service made it impossible to 
break them up by setting each clause to a separate movement, 
a method by which Josquin and Lasso contrived to fill a whole 
hour with a penitential psalm. Accordingly the great masters 
evolved for the Gloria and Credo a style midway between that of 
the elaborate motet (adopted in the Sauctus) and the homo- 
phonic reciting style of the Litany. 

This gave the Mass a range of style which made it to the 
16th century composer what the symphony is to the great instru- 
mental classics. Moreover, as being insep)arably associated with 
the highest act of worship, it severely tested the composer’s depth 
and truthfulness of expression. The story of archaic and de- 
cadent corruptions in polyphonic Massc.s is touched ufwn else- 
where. (See Music, section 3, and Palestrina.) In the 20th 
lentury a decree of Pius X. again inculcated the restoration of 


the Palestrina style to its proper position in liturgical music 
But the trouble with modern settings of the Mass is not the 
decadence of an old art but a fundamental incompatibility between 
the modem orchestra and a good liturgical style. 

The 1 6th century Mass was often written for a definite day, 
and when the composer bases its theme on those of his setting 
of an appropriate motet (g.v.) for that day, the whole musical 


Themes of Victoria’s Missa: 0 quant gloriomm est regnum. The 
words quoted above each theme are those of the motet of the 
same name. See illustration 5 MOTET 


I Ayrir (“In quo cum Christi’’) 



Also recogni- 
zable in the 
(Gloria at “in 
gloria Dei 
Patris’’;in the 
Credo at “et 
vi tarn venturi 
saeculi” and 
in the Agnus 
Dei at “Qui 
tollis pccca- 
son ta mundi” 


service becomes a single tissue of significant themes. Thus, 
Victoria wrote for All Saints’ Day a motet 0 qnam gloriosum est 
regnum, and a Mass with the same title and on the same themes. 
The motet is given as an illustration to the article on that sub- 
ject ; and the accompanying example shows the relation between 
(he themes of the Mass and those of the motet. 

2. Instrumental Masses in the Neapolitan Style. — ^The 
Neapolitan composers who created classical tonality and instru- 
mental art-forms (see Music, sec. 5) created a style of Church 
music best known (but not always best represented) in the 
Masses of Mozart and Haydn. By this time the resources of 
music were such that a reasonably expressive setting of the 
Gloria and Credo would overbalance the sebeme. Only a very 
small proportion of Mozart’s and Haydn’s Mass music may be 
said to rei)resent ideas of religious music at all, though Haydn 
defended himself by saying that the thought of God always made 
him feel irrepre.s.sibly cheerful, and he hoped God would not be 
angry with him for worshipiung Him accordingly. The bc.st (and 
least operatic) features of such unabashed music are those which 
develop the polyphonic aspect of the Neapolitan style. Thus 
Mozart’s most perfect example is his extremely terse Mass in F, 
written at the age of 17, and scored for four-part chorus and 
solo voices accompanied by the organ and two violins mostly 
in independent real parts. This scheme, with the addition of 
a pair of trumpets and drums, and occasionally oboes, forms the 
normal orchestra of i8th century Masses. Trombones often 
played with the three lower voices. 

3. Symphonic Masses. — ^The enormous dramatic development 
in the symphonic music of Beethoven made the problem of the 
Mass with orchestral accompaniment liturgically insoluble. Yet 
Beethoven’s second Mass (in D, op. 123) is not only the most 
dramatic ever penned, but is, perhaps, the last classical Mass 
that is thoughtfully based upon the liturgy. It was intended for 
the installation of the archduke Rudolph as archbishop of Olmiitz; 
and, though not ready until two years after that occasion, it shows 
much thought for the meaning of a church ser\nce, unique in its 
occasion and therefore exceptionally long. Immense as was 
Beethoven’s dramatic force, it w^as equalled by his power of 
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sublime repose; and he was accordingly able once more to put 
the supreme moment of the music where the service requires it 
to be, viz., in the Sanctus and Benedictus. In the Agnus Dei 
he writes as one who has lived in a beleaguered city. Beethoven 
read the final prayer of the Mass as a “prayer for inward and 
outward peace," and, giving it that title, organized it on the 
basis of a contrast between terrible martial sounds and the 
triumph of peaceful themes. 

Schubert’s Masses show rather the influence of Beethoven’s 
not very impressive first Mass, which they easily surpass in 
interest, though Schubert did not take pains, like Beethoven, to 
get his Latin text correct. The last two are later than Beethoven's 
Mass in D and contain many splendid passages, besides u dramatic 
(though not realistic) treatment of the Agnus Dei. 

Weber’s two Masses (G and E flat) are excellent works; the 
larger one (in E flat) achieving an ecclesiastical style as good as 
Cherubini’s and much less dry. Otherwise the five Masses and 
two Requiems of Cherubini {q.v.) are the most important works 
of their period. Those that were written within Beethoven’s 
lifetime made him regard Cherubini as the greatest master of 
the day. Since Schubert's time the Viennese tradition of Mass 
music has been worthily represented by Bruckner {q.v.). Dame 
Ethel Smyth's Mass (1890) owes nothing to tradition, but is 
undoubtedly a work inspired by its text. 

4. Lutheran Masses. — Music with Latin words is not excluded 
from the Lutheran Church, and the Kyric and Gloria are fre- 
quently sung in succession and entitled a Mass. Thus the four 
Short Masses of Bach are called .short, not because they are on 
a small scale (which they are not), but because they consist only 
of the Kyrie and Gloria. Bach treats each clau.se of his text as 
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a separate movement, alternating choruses with groups of arias; 
a method independently adopted by Mozart in a few early works 
and in the great unfinished Mass in C minor. This method, 
carried throughout an entire Mass, will fit into no liturgy; and 
Bach’s B minor Mass must be regarded as an oratorio. 

The most interesting case is the setting of the words: “Et 
exspecto resurrectionem mortuorum et vitam venturi saeculi. — 
Amen.” The greatest difficulty in any elaborate instrumental 
Betting of the Credo is the inevitable anti-climax after the 
Resurrexit. Bach contrives to give this anti-climax a definite 
artistic value; all the more from the fact that his Crucifixus and 
Resurrexit, and the contrast between them, show him at the 
height of his power. To the end of his Resurrexit chorus he 
appends an orchestral ritorneUof formally summing up the ma- 
terial of the chorus and thereby destroying all sense of finality as 
a member of a large group. After this the aria in spiritum 
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sanctum,” in which five dogmatic clauses are enshrined like relics 
in a casket, furnishes a beautiful decorative design, as a point of 
repose. Then comes a voluminous ecclesiastical fugue, “Conti teor 
unum baptisma,” leading, as through the door and world-wide 
spaces of the Catholic Church, to that veil which is not all dark- 
ne.ss to the eye of faith. At the words “Et exspecto resurrectionem 
mortuorum" the music plunges suddenly into sublime and mys- 



terious modulations in u slow tempo, until it breaks out as 
suddenly into a vivace e allegro of broad but terse design, which 
comes to its climax rapidly and ends as abruptly as possible, the 
la.st chord being carefully written as fi short note without a pausi?. 
This gives finality to the whole Crrdo and contrasts admirably 
with the coldly formtil in.strumental end of the Resurrexit three 
movements further back. Now. such subtleties might be thought 
beyond the power of conscious planning. But Bach’s vivace e 
allegro is an arrangcMuent of the second chorus of a church can- 
tata, Gott man label dick in der Stillo; and in the cantata the 
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chorus has introductory and final symphonies and a middle sec- 
tion with a da capo! 

Until fairly late in the igth century the Sing-Akademie of 
B(?rlin (and fierhaps other choral societies in Germany; main- 
tained a laudable tradition according to which its director glorified 
his office in a Lutheran Muss {Kyrie tmd Gloria) for ifi-part un- 
accompanied chorus. Some of the.se works (notably that of 
C. F. C. Fasch) are very fine. 

5. The Requiem. — ^The Missa pro defunctis or Retiuiem Mass 
has tended to iirocluce special musimi forms for each individual 



case. The text of the Dies Irae imperatively demands either a 
dramatic elaboration or none at all. Even in the. 16th century it 
could not possibly be set to continuous music on the lines of the 
Gloria and Credo. Fortunately, its Gregorian canto jernw is very 
beautiful and formal; and the i6lh century masters either, like 
Palestrina, left it to be sung as plain-chant, or set it in versicles 
(like their settings of the Magnificat and other canticles) for 
two groups of voices alternatively, or for the choir in alternation 
with the plain chant of the priests. 

A Dies Irae with orchestral accompaniment cannot avoid illus- 
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trating its tremendous text regardless of ecclesiastical style. But 
it is a sour view that denies the title of great Church music to 
the sublime unfinished Requiem of Mozart (the Italian ante- 
cedents of which would be an interesting subject) and the two 
important works by Cherubini. These latter, however, tend to 
be funereal rather than uplifting. 

Of later settings, Schumann's belongs to the days of his failing 
power; Henschel’s is a work of great sincerity and reticent 
beauty; while the three other out.standing masterpieces renounce 
all ecclesiastical style. Berlioz seizes his opportunity like a musical 
E. A. Poe; Dvorak is eclectic; and Verdi towers above both in 
flaming sincerity, no more able to repress his theatrical idioms 
than Haydn could repress his cheerfulness. 

Brahms's Deutsches requiem has nothing to do with the Mass 
for the dead, being simply a large choral w’ork on a text compiled 
from the Bible by the composer. (D. F. T.;X.) 

MASSA, a town of Tuscany, Italy, the joint capital with 
Carrara of the province of Massa and Carrara, and sharing with 
it the episcopal see, 20 m. S.E. of Spezia by rail, 246 ft. above 
sea-level. Pop. (1921) 22,599 (town); 34,166 (commune). The 
Palazzo Ducale (now the prefecture) was erected in the 16th 
century by the Cybo-Malaspina family, who also built the old 
castle above the town. Marble from the hills round the town is 
shipped at the Marina di Massa. 

MASSACHUSET, the Algonkin tribe formerly about Boston, 
from whom the bay and state of Massachusetts were named. They 
may once have numbered 3,000, but were reduced by pestilence 
before the colonial settlement began, continued to decrease, al- 
though they avoided conflict with the whites, became Christians 
and soon lost their tribal identity. 

MASSACHUSETTS, popularly known as the “Bay State,” 
is one of the New England group of the United States of America. 
The name Massachusetts was derived from that of an Indian 
tribe. It was one of the earliest English colonies in America and 
one of the original 13 States forming the American Union. 

Until 1819 it included what is now the State of Maine but as 
since constituted it is bounded on the north by Vermont and New 
Hampshire, on the east by the Atlantic ocean, on the south by the 
ocean, Rhode Island and Connecticut, and on the west by New 
York. Owing to its peculiar form, these boundaries are only ap- 
proximate in the cast. Its main portion forms a parallelogram 
about 130m. from east to west and 46m. from north to south, its 
straight southern boundary being almost coincident with the 
parallel of 42 N. In the east, the State spreads out, extending con- 
siderably south and somewhat north of the lines of the parallelo- 
gram, the counties of Plymouth and Barnstable forming the pe- 
culiar “pot-hook” of Cape Cod. The State extends approximately 
from 69® 57' to 73® 30' W. Boston, the capital and principal city, 
is in about the same latitude as Rome. The total area is 8,266sq. 
m., of which about 227 are water. 

Physical Features.— These can be understood in their full sig- 
nificance only by a slight reference to those of New England as a 
whole. The Appalachian mountain barrier which extends from 
south-west to north-east parallel to most of the eastern coast-line 
of the United States continues through western New England in 
the Berkshire hills and the Green and White mountains. From the 
base of these ranges a gently sloping upland descends south and 
eastward to Long Island sound and the Atlantic ocean. The only 
large river, navigable for any considerable portion, is the Connec- 
ticut, which flows southward from the Green mountains of Ver- 
mont to the Sound. As Massachusetts in form is a long narrow 
strip extending westward from the ocean, it runs at right angles, 
so to speak, to these principal New England features of mountains 
and river. Its eastern two-thirds is mostly made up of the sloping 
upland. West of that the State is divided by the Connecticut val- 
ley, the best portion and maritime outlet of which is in Connecti- 
cut, and west of that again lie the mountainous western counties. 

There are several small ranges, each with local names, in the 
Berkshires. The more eastern is that known as the Hoosac hills 
which have an elevation of only 1,200 to i, 600ft. and divide the 
valley of the Connecticut river from that of the smaller but more 
picturesque Housatonic. Bordering the lowlands of the Connecti- 


cut a few well-known hills rise to a marked height above the gen- 
eral level, such as Mt. Tom (1,214ft.), Mt. Holyoke (954ft.), and 
Mt. Toby (1,275ft.). West of this, in what is known locally as 
more particularly the Berkshire region, we find such peaks as Mt. 
Williams (3,040ft.) and Greylock (3,535ft.). From the Connecti- 
cut valley eastward the elevations steadily decrea.se to the coast 
and the extreme south-eastern portion is low-lying and sandy. 



Map of main roads in Massachusetts 

There are a few exceptions, such as Mt. Lincoln (1,246ft.), Mt. 
Wachusett (2,108ft.) and the Blue hills. These, like those men- 
tioned in the western section, appear to be residual peaks of an 
original mountain range which covered the entire State in the 
geological era before the whole had been levelled to the plain which 
was then, by the secondary process already noted, carved into its 
present features. The existence of this original mountain range is 
also indicated by the structure and extremely complicated disorder 
of the gneiss and crystalline schist of the uplands. On the other 
hand, the valley of the now much shrunken Connecticut river is 
composed mainly of shale and soft sandstone. The evidences of 
the glacial period occur everywhere, the entire State having been 
covered by the ice-sheet, with resultant glaciation of the rocks, 
as far as the Cape Cod peninsula where we find traces of the 
terminal moraine. 

The eastern part of the State can be described almost wholly 
in terms of the junction of sea and land, though there is one 
small river, the Merrimack, which is important not on account of 
its very short navigable portion but for the water-power it pro- 
vides by its fall. The coast-line, owing to its peculiar form; ex- 
tends for about 250m., with a number of good harbours. The enor- 
mous water area included between the two points of Cape Ann 
and Cape Cod is known as Massachusetts bay, with the designa- 
tion Cape Cod bay for its southern portion. Among the harbours, 
all of which are excellent, may be mentioned those of Salem, 
Gloucester, Marblehead, Boston and Provincetown on the east, 
and Buzzard's Bay, a popular yachting resort, on the south. The 
northern part of the eastern shore is somewhat rocky and pictur- 
esque, whereas the long “pot-hook,” or encircling arm of Cape Cod 
peninsula (Barnstable county), is low and sandy. Almost the 
entire coast is lined with summer resorts, those gathered north of 
Boston giving to that section the nickname of the “Gold Coast,” 
owing to the great wealth concentrated there, whereas Cape Cod 
is as yet somewhat simpler, attracting the more conservative old 
families and the intellectual and aesthetic, including a somewhat 
noted artistic and literary colony at Provincetown. At Wood's 
Hole on Buzzard's bay is the U.S. Bureau of Fisheries station with 
a marine biological laboratory. Leaving the mainland, there are 
several islands to the south, two of them, Martha’s Vineyard and 
Nantucket, being of considerable size and importance. Martha's 
Vineyard, a little the larger (about 9 by 20m.), has a good harbour 
which, aside from summer yachting, is resorted to by storm-bound 
vessels avoiding the dangerous shoals which lie to the south-east 
of the State. 

The physical features thus briefly described, have had a marked 
effect upon the history of Massachusetts at every period. In the 
colonial days, when waterways provided the only means of travel, 
the absence of any large river leading to the interior retarded de- 
velopment of the sections lying back of the coast, prevented the 
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development of the fur trade and led the people to look to fisher- 
ies and commerce for their livelihood, an influence which was 
strengthened by the rather poor soil of most of the State. This 
latter fact also determined that Massachusetts farms should be 
mostly small, and prevented, as did the climate, the growth of large 
estates and a slave economy as in the South. The broken char- 
acter of the eastern upland has had a marked effect also, the richer 
valleys having afforded moderate ease and comfort, which resulted 
in conservative politics, whereas the “hill towns” were poorer, rad- 
ical in politics, and largely abandoned when a changed economic 
situation and western expansion opened new opportunities for 
their dwellers. The fact that the Connecticut river merely ran 
through the State, flowing thence into another, led the inhabitants 
of this richest of all sections to ally themselves rather with their 
neighbours to the south in Connecticut than with their own fellow- 
citizens to the cast. To the west of this, the mountainous and 
somewhat rugged land gave special character to its inhabitants 
who have always shown themselves more democratic and radical 
than those in the mercantile towns of the seaboard. As a whole, 
the mountain barrier to the west long tended to isolate New 
England from the rest of the country, to preserve the New Eng- 
land type, and to produce a certain provinciality of outlook in 
which Massachusetts shared. Although railways overcame this iso- 
lation to some extent, the great traffic from the west goes to New 
York rather than Boston, and both commerce and manufactures 
are declining relatively to those in competing States. On the other 
hand, the beautiful scenery and charm of summer life are at- 
tracting more and more people and the motor car is bringing un- 
expected prosperity to villages which two decades ago seemed 
doomed. 

Climate. — ^The winters arc long and extremely severe, passing 
through a very short spring abruptly into summer, a winter which 
Henry Adams said is “always the effort to live” and a summer 
which is “tropical licence.” The autumn is apt to be fine, and the 
air, especially in the Berkshire hills, dry, cool and bracing. Al- 
though varying in different parts of the State, the annual extremes 
of temperature are about 20° below zero to 100° or more above, 
with a mean average at Boston of 48 degrees. The mean summer 
average throughout the State is 70® and the winter (at Williams- 
town) 23 degrees. The lowest recorded temperature is —28® in 
the Connecticut valley. The annual precipitation varies from 38 
to 48in., evenly distributed through the year. There is much fog 
along the coast. Nantucket and portions of Cape Cod are located 
in a somewhat different climatic belt in which the temperatures 
are milder with a larger proportion of sunshine in the year. 

Fauna and Flora. — ^There is little that is distinctive in either 
as differentiated from New England as a whole. The State is a 
meeting place, however, for many southern and northern species 
of which it forms respectively, the northern and southern Hmits. 
It is, for example, the northern limit of such trees as the holly 
and Tupelo, the latter occasionally found in southern New Hamp- 
shire also. There is a small colony of prickly pear cactus in Nan- 
tucket. It is also the northern limit of many insects, notably the 
17-year locust. Among the birds likewise limited are the seaside 
sparrow, blue-winged warbler, prairie warbler and quail. On 
Martha’s Vineyard there is a rapidly dwindling colony of the al- 
most extinct heath hen. The most remarkable feature of the State 
from the standpoint of its fauna and flora is the influence of Cape 
Cod which stretches out to sea and deflects the current of the 
Gulf stream. To the south of the Cape are found many southern 
fishes and other marine creatures, including the Portuguese man- 
of-war. In the cold waters on the north side of the Cape the fi.sh 
and invertebrates are entirely different so that it is said that no 
other barrier makes so sharp a dividing line in ocean faunas. 

Population. — On March 31, 1925, the population was 4,144,- 
205, or 526.1 persons per sq.m., the density having steadily in- 
creased from 278.5 in 1890. It is the second most densely popu- 
lated State in the Union. In 1925 90.2% of the population lived in 
communities numbering 5,000 and above, and 66.5% in places of 
35*000 and above, 1,808,845 being in what is known as the Metro- 
politan area of Boston. In that year the populations of the ten 
largest cities were respectively: Boston (proper), 779,620; Wor- 
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cester, 190,757; Springfield, 142,065; Fall River, 128,993; Cam- 
bridge, 119,669; New Bedford, 119,539; Lowell, 110,296; Lynn, 
103,081; Somerville, 99,032; Lawrence, 93,527. 

The increase in population between 1910 and 1920 was irregu- 
larly distributed. Dukes, Nantucket and Barnstable counties 
showed decreases of from 2 9 to 5.6% respectively, whereas the 
largest increase occurred in Hampden county (including Spring- 
field), followed by Norfolk and Middlesex. 

In 1920 98.7% of the population was white, 1-2% negro, and 
•T% Indian and all others. Of the white population 31-9% was of 



1765 TO 1920, WITH THE NUMBER OF FOREIGN BORN 

native-born parentage, 28-4% of foreign parentage, 10.4% of 
mixed, and 28% foreign-born. Owing to their tendency to congre- 
gate in cities, the largest percentage of foreign-born, from 25 to 
35%, is found in the counties of Essex, Middlesex, Bristol, 
Worcester and Hampden. The State (1920) contained 183,171 
foreign-born Irish, 117,007 Italians, 92,034 Russians, 69,157 Poles, 
153*330 Canadians (to which should be added 108,691 French- 
Canadians), 38,012 Swedes, 86,895 English, 28,474 Scotch, 28,315 
Portuguese, 22,113 Germans, 20,441 Greeks, 20,789 Lithuanians, 
14,570 Finns, 8,640 Armenians, 7,120 French, and smaller num- 
bers of many other races. 

The preponderance of females over males is greater than in any 
other State in the Union, there being (1920) 1,890,014 males and 
1,962,342 females. At 65 years or over, 91% of the population 
are or have been married; 301,245 families own their own homes, 
of which 126,312 are free of mortgage: 1,225,163 males are en-* 
gaged in gainful occupations, of whom over one-half, 668,645, are 
engaged in manufacturing, and only 55,759 in agriculture, forestry 
and animal husbandry. 

Until nearly the end of the i8th century the population was 
unusually homogeneous. In 1794 some apprehension was ex- 
pressed over the numbers of Irish arriving but the great wave of 
Irish immigration did not occur until the decade 1830-40. The 
great increase in the Italian population has mainly taken place 
since 1885. By 1850 the native population had largely been driven 
out of manufacturing by the influx of foreigners who underbid 
them on wages. Owing to immigration the population has become 
overwhelmingly Roman Catholic. 

Goyernment.— The first government, other than that of the 
Plymouth settlement, was based upon the charter of 1629 which 
was intended to be merely the charter for a commercial company, 
but which was twisted by the colonists into a political constitu- 
tion. The system of “towns” created became the most character- 
istic feature of the New England system. The word meant a 
“township,” an area of considerable extent which might include 
several settlements, villages, etc. Each township had the right of 
sending deputies to represent it in the General court, as the legis- 
lature was styled. The affairs of the towns, including election of 
officers and representatives, were conducted in town meetings at 
which all citizens had the right to speak although the franchise 
was for long limited by religious requirements. The town meeting 
was a political school of prime importance and although the sys- 
tem has less significance now it has been abandoned slowly and 
with reluctance even in the larger places, Boston, for example, 
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market in America and the second in the world* In Z9aa 
290,951,655 lb. of domestic and 242,856,040 of foreign wool 
passed through the port. The following table gives the total value 
of all commodities for the 3^ear5 named: 

Imports. Exports. 

^901 $ 6i^Shooo $143,^08,000 

^ 99 S 321,567,000 47A94»ooo 

*9*6 305»879^ooo 4I,283,ocdo 

19*1 a 8 &A 9^>909 42,181,000 
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make rapid gains in commerce. ^ u. ^ ^ 

Transportation.— The State in 1925 was served by 2,071^ ^ 
of steam railway as compared with 2,i3ini- in I 9 i 5 * Theelectru 
rsdlway mileage also decreased during the same period from 
3,056, to 2,571. The road mileage in the State highway system 
on Dec. 31, 1926, was 1,564, and of this total 1,551 were sur- 
faced. There were 691,646 motor vehicles registered in 1926. 


HISTORY 

Early Settlements. — It is uncertain when Massachusetts was 
first visited by Europeans. In spite of conjecture there .is no 
proof of anyone having been there before Bartholomew Gosnoid 
in 1602, who visited Massachusetts bay and named Cape Cod. 
Two years later Champlain explored the coast and in X614 
John Smith also did so, naming many of the points along it. 
After that, visits became more frequent but it was not untfl 
many years after other settlenteots bad been made in America 
that a permanent colony was planted there. This was at 
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England to Holland some years before and from there decided 
to migrate to the New World. After considering Guiana and 
other places, they determined to try the territory owned by the 
Virginia company, and financial assistance was received from 
colonizing-speculators in London. The London promoters pro- 
vided the money and when the Mayflower sailed, of its 102 pas- 
sengers only 35 came from the Leyden religious group, and 67 
from London. The leaders before landing drew up the famous 
“Mayflower Compact” to serve as the basis of government. There 
was no intention of making a new departure in the direction of a 
democratic constitution, and the short document was merely a 
modification of the customary form of church covenant to meet 
the temporary crisis in an unfamiliar situation. As, owing to 
mere stress of weather or some other unknown cause, the colo- 
nists landed in Massachusetts instead of Virginia, they had no 
other government than this formed by themselves, and the pure 
democracy thus inaugurated and later modified, was accidental. 
It became, however, the precursor of innumerable other written 
covenants in New England forming the basis of town and church 
government there. The troubles of the first winter were severe 
and half the colony died, including Governor Carver, whose 


tabUshed along the coast, mostly by individuab, a number 
whom from 1625 onward settled around Boston Harbor. A sm 
fishing company tried to establish a foothold and business on Ca 
Ann which was the forerunner of a mudi mw important cole 
iang movement than any yet made in North America. In £r, 
land it was a time of much change and unrest, quite as mu< 
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place was taken by William Bradford. Fortunately for the colo- of ships carried over nearly i 000 emigrants, inciuamg y 

nists the Indian tribes had been decimated by illness a few years as governor and Thomas I>udley as deputy ^ 
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England. The Massachusetts settlement was thus merely an ^ep 
sode in a much broader movement. Certain Puritans in Englap 
became interested in an attempt to revive the defunct filjiip 
company at Cape Ann, and in 1628 a patent was received 1 ;^ 
the Council for New England and a number of settlers 
out under John Endicott as governor. MeanwhUe the 
in Ei^land interested in a Massachusetts venture had incseiiili 
and in 1629 a rather strong group, including John Wintfat^ 
obtained a charter as *‘The Governor and Company of th 
I Massachusetts Bay in New England.” The grant was simib 
to that of the Virpnia Company in 1609. the patentees beim 
joint proprietors, with rights of ownership and government. The 
o! the Crown was evidently to create merely a com 
mercial company with what, in modern parlance, we would cal 
stockholders, officers and directors, but by a shrewd and Icgall; 
questionable move, the patentees decided to transfer the entiri 
management and the charter itself to Massachusetts, thus pavini 
the way for not only making the management local, but also to 
the unwarranted assumption, pregnant with most important const 
quences, that the charter for a commercial company was in ream; 
a political constitution for a new government with only indefinabli 
dependence upon the imperial one at home. 

The religious motive was but one among others inducing ever 
the leaders to emigrate to America. It was undoubtedly im 
portant, but even it looked merely to the establishment of a com 
munity in which the emigrants would be free to wor.ship as the) 
themselves wished, not to establish in any way a refuge for thost 
who might wish to worship differently. Indeed, throughout th< 
whole colonial period, the leaders of the colony fought religiou: 
liberty with every weapon in their power. The economic motives 
were also strong (as Winthrop clearly indicated in wriUi^ « 
his own case), the sudden increase in the cost of living in e.nB- 
land with consequent unscttlement of established habits and socia 
position, being a leading factor. In the summer of a flee 
of ships carried over nearly i.ooo emigrants, 


earlier and the settlement had little trouble on that score. The 
c'oniract with the London promoters had called for ownership of 
property in common, but this was soon modified by stress of cir- 
cumstances in favour of individual property. The colony, al- 
though it managed to survive its initial difficulties, was never 
financially successful and eventually all connection with the Eng- 
lish company was terminated. After the adjustment of accounts 
with its financial sponsors, the colony succeeded in getting grants 
defining its territorial boundaries, and gradually the village of 
Plymouth threw off other little settlements, such as Scituate 
(1636) and Duxbury (1637), but was finally absorbed into the 
larger and more powerful colony of Massachusetts Bay in 1691. 


/ chusetts bay, where they settled the towns of Boston, Charles- 
town, Dorchester, Medford, Watertown, Roxbury and Lynn. 
Such leaders as Winthrop, Dudley, Endicott and the Rev. John 
Cotton were strongly opposed to democracy, were zealous to pre- 
vent any independence in religious views, and had no trust in the 
people at large. Opposition showed itself now and then in the 
case of individuals, the General court or even a town (as Water- 
town), The first of the more noted cases was that of Roger 
Willies who was banished from the colony and settled in Rhode 
Island (1636). Almost simultaneously occurred the Antinomian 
Controversy in which Ann Hutchinson and Harry Vane the 
younger were the protagonists, and which ended in the banish- 
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as wool, Boston has never lost its primacy, and is still the leading 
market in America and the second in the world. In 1922 
190,951,655 lb. of domestic and 242,856,040 of foreign wool 
passed through the port. The following table gives the total value 
of all commodities for the years named; 



Imports. 

Exports. 

1901 

$ 61,452,000 

$143,708,000 

192s 

321,567,000 

47,494,000 

1926 

305,879,000 

41,383,000 

2927 

288,499,000 

43,181,000 


Boston is now the only Massachusetts port of importance in 
foreign trade although Fall River still maintains a fair trade. 

Total imports and exports in tons, 1926: Beverly, 28,579; Bos- 
ton, 2,862,709; Fall River, 336,161; Gloucester, 9,300; New 
Bedford, 18,750; Onset, 220; Plymouth, 17,592; Salem, 10,500; 
Vineyard Haven, 630; Weymouth, 942. 

With the new spirit of optimistic aggressiveness coming to pre- 
vail in New England and with a better understanding of the 
great possibilities of the Panama canal, Massachusetts should 
make rapid gains in commerce. 

Transportation. — ^The State in 1925 was served by 2,071m. 
of steam railway as compared with 2,131m. in 1915. The electric 
railway mileage also decreased during the same period from 
3,056, to 2,571. The road mileage in the State highway system 
on Dec. 31, 1926, was 1,564, and of this total 1,551 were sur- 
faced. There were 691,646 motor vehicles registered in 1926. 

HISTORY 

Early Settlements. — It is uncertain when Massachusetts was 
first vi.sited by Europeans. In spile of conjecture there is no 
proof of anyone having been there before Bartholomew Gosnold 
in 1602, who visited Massachusetts bay and named Cape Cod. 
Two years later Champlain explored the coast and in 1614 
John Smith also did so, naming many of the points along it. 
After that, visits became more frequent but it was not until 
many years after other settlements had been made in America 
that a permanent colony was planted there. This was at 
Plymouth, in 1620. Certain religious enthusiasts had fled from 
England to Holland some years before and from there decided 
to migrate to the New World. After considering Guiana and 
other places, they determined to try the territory owned by the 
Virginia company, and financial assistance was received from 
colonizing-speculators in London. The London promoters pro- 
vided the money and when the Mayflower sailed, of its 102 pas- 
sengers only 35 came from the Leyden religious group, and 67 
from London. The leaders before landing drew up the famous 
“Mayflower Compact” to serve as the basis of government. There 
was no intention of making a new departure in the direction of a 
democratic constitution, and the short document was merely a 
modification of the customary form of church covenant to meet 
the temporary crisis in an unfamiliar situation. As, owing to 
mere .strcs.s of weather or some other unknown cause, the colo- 
nists landed in Massachusetts instead of Virginia, tliey had no 
other government than this formed by themselves, and the pure 
democracy thus inaugurated and later modified, was accidental. 
It became, however, the precursor of innumerable other written 
covenants in New England forming the basis of town and church 
government there. The troubles of the first winter were severe 
and half the colony died, including Governor Carver, whose 
place was taken by William Bradford. Fortunately for the colo- 
nists the Indian tribes had been decimated by illness a few years 
earlier and the settlement had little trouble on that score. The 
contract with the London promoters had called for ownership of 
propierty in common, but this was soon modified by stress of cir- 
cumstances in favour of individual property. The colony, al- 
though it managed to survive its initial difficulties, was never 
financially successful and eventually all connection with the Eng- 
lish company was terminated. After the adjustment of accounts 
with its financial sponsors, the colony succeeded in getting grants 
defining its territorial boundaries, and gradually the village of 
I’lymouth threw off other little settlements, such as Scituate 
(1636; and Duxbury (1637), but was finally absorbed into the 
larger and more powerful colony of Massachusetts Bay in 1691. 


Soon after the Plymouth settlement was made others were es- 
tablished along the coast, mostly by individuals, a number of 
whom from 1625 onward settled around Boston Harbor. A small 
fishing company tried to establish a foothold and business on Cape 
Ann which was the forerunner of a much more important colon- 
izing movement than any yet made in North America. In Eng- 
land it was a time of much change and unrest, quite as much 

political and economical as re- 
ligious. The Puritans were drawn 
to a great extent from country 
gentlemen and middle-class busi- 
ness men, all of whom were feel- 
ing the stress of the times 
severely. There was a great mi- 
gration of the discontented to the 
New World, a migration by no 
means confined to New England. 
Between 1620 and 1642, for 
example, iS,6oo persons went to 
Barbadoes as compared with only 

14.000 to Massachusetts, and 

18.000 to other West India 
Islands as compared with less 
than 4,000 to the rest of New 

England. The Massachusetts settlement was thus merely an epi- 
sode in a much broader movement. Certain Puritans in England 
became interested in an attempt to revive the defunct fishing 
company at Cape Ann, and in 1628 a patent was received from 
the Council for New England and a number of settlers were sent 
out under John Endicott as governor. Meanwhile the number 
in England interested in a Massachusetts venture had increa.sed, 
and in 1629 a rather strong group, including John Winthrop, 
obtained a charter as “The Governor and Company of the 
Massachusetts Bay in New England.” The grant was similar 
to that of the Virginia Company in 1609, the patentees being 
joint proprietors, with rights of ownership and government. The 
intention of the Crown was evidently to create merely a com- 
mercial company with what, in modern parlance, we would call 
stockholders, officers and directors, but by a shrewd and legally 
questionable move, the patentees decided to transfer the entire 
management and the charter itself to Mas.sachusetts, thus paving 
the way for not only making the management local, but also for 
the unwarranted assumption, pregnant with most important conse- 
quences, that the charter for a commercial company was in reality 
a political constitution for a new government with only indefinable 
dependence upon the imperial one at home. 

The religious motive was but one among others inducing even 
the leaders to emigrate to America. It was undoubtedly im- 
portant, but even it looked merely to the establishment of a com- 
munity in which the emigrants would be free to worship as they 
themselves wished, not to establish in any way a refuge for tho.se 
who might wish to worship differently. Indeed, throughout the 
whole colonial period, the leaders of the colony fought religious 
liberty with every weapon in their power. The economic motives 
were also strong (as Winthrop clearly indicated in writing in 
his own case), the sudden increase in the cost of living in Eng- 
land with consequent unsettlement of established habits and social 
position, being a leading factor. In the summer of 1630 a fleet 
of ships carried over nearly 1,000 emigrants, including Winthrop 
as governor and Thomas Dudley as deputy governor, to Massa- 
chusetts bay, where they settled the towns of Boston, Charles- 
town, Dorchester, Medford, Watertown, Roxbury and I^nn. 
Such leaders as Winthrop, Dudley, Endicott and the Rev. John 
Cotton were strongly opposed to democracy, were zealous to pre- 
vent any independence in religious views, and had no trust in the 
people at large. Opposition showed itself now and then in the 
case of individuals, the General court or even a town (as Water- 
town). The first of the more noted cases was that of Roger 
Williams who was banished from the colony and settled in Rhode 
Island (1636). Almost simultaneously occurred the Antinomian 
Controversy in which Ann Hutchinson and Harry Vane the 
younger were the protagonists, and which ended in the banish- 
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ment of Mrs. Hutchinson and the return of Vane to England. 
There was much criticism in England, even among the friends of 
the colony, of the policy of repression adopted by the leaders, 
lay and clerical, but they pursued their course until halted by 
royal authority a generation later. The harshness of rule, narrow- 
mindedness and self-satisfaction which became characteristic of 
the Massachusetts colony cannot be ascribed wholly to Puritan- 
ism. As has been said, it was a period of great Puritan emigra- 
tion and all the colonies both on the American mainland and in 
the West Indies were strongly Puritan in tone at first. In the 
South and on the islands, differing climatic and other conditions 
induced modifications in cultural life and thought, but even in 
New England both Rhode Island and Connecticut were far more 
liberal than Massachusetts. 

Extension of .settlements brought on troubles with the Indians 
and in 1637 there occurred the war with the Pequots, in which 
that race was practically annihilated. In the same year a synod 
of the clergy was held at Boston which listed 82 blasphemous, 
erroneous or unsafe opinions held in the colony. In 1 643 a loose 
confederation of the four colonies of Massachusetts, Connecticut, 
Plymouth and New Haven, was effected under the title of the 
United Colonies of New England. It performed some useful 
work but its policies were largely dominated by Massachusetts 
and it gradually lost influence. 

In 1644 laws were passed against the Baptists and several of 
them were cruelly dealt with. The Quakers also were persecuted, 
more particularly from 1656 to 1662, four being put to death and 
many others whipped, impri.soned, branded or banished. Finally, 
owing partly to a revulsion of public feeling and largely to action 
by the English Crown, a stop was put to the worst forms of perse- 
cution. During the Civil War and Cromwellian period in England, 
the colonies had for the mo.st part been left to go their own way 
and Ma.ssachusctts had arrogated to her.sclf an almost complete 
indc|)cndcncc of the home government. It w'as obvious according 
to the ideas of the time that if the colony were to remain part 
of the empire a closer dependence would be cs.sential, and after 
the Restoration it was decided to send out a Royal Commission 
to inv^cstigatc conditions. In 1665 the Commission visited New 
England, and the following year the king sent a circular letter to 
all the colonies, expressing dissatisfaction with Mas.sachusctts 
only. There w^as, indeed, a considerable and respectable party in 
the colony itself w^hich was opposed to the extreme pretensions of 
the local government. That government, however, trusting to 
distance and the preoccupation of England with the European 
war, pursued its course. 

In 1675 there occurred a second and much more serious Indian 
war, known as King Philip’s War, due to the grasping land policy 
of the colonics and the desperation of the savages at .seeing them- 
.selves more and more hemmed in by the whit'^s. It was an in- 
evitable conflict and although the whites were victorious they 
suffered severely. It was said that one man in every 16 of mili- 
tary age was killed and it was long before the frontier recovered. 
Meanwhile the case of Ma.ssachusctts was again taken up by the 
English government. The colony adopted the method of evasion 
and delay in meeting charges and complying with orders. This 
policy resulted in the annulment of the charter in 1684, in 
leaving the colony defenceless against the king, and with few or 
no friends in England to defend the course it had taken. In some 
respects, such as the end of the exclusion of non-church members 
from the franchise, the cause of liberty gained by the change. In 
1686 a royal government was inaugurated by the arrival of Joseph 
Dudley, a native Massachusetts man, as president of a provisional 
government until a new one could be devised. He was soon sup- 
planted by Sir Edmund Andros, whose government extended over 
all New England and New York. Although he was by no means 
the “tyrant** whom the earlier patriotic historians painted, he was 
lacking in tact and in the qualities of wise statesmanship, and 
his situation was an extremely difficult one. When word came that 
the Stuart dynasty had been overthrown in England in favour of 
William of Orange, a mild revolution occurred in Boston, and 
Andros and most of his government were imprisoned. Finally a 
new charter was procured for Massachusetts, 1691, to who.se ter - 1 
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ritory it added the province of Maine and the former colony of 
Plymouth. Although the new charter provided for a royal gover- 
nor and in other ways greatly diminished the power of the old 
theocratic party it was a more reasonable governmental instru- 
ment than the anomalous commercial charter which the colony 
had for so long tried to twist into a political constitution. The 
first royal governor was a New England man. Sir William Phips, 
who had led an unsuccessful attack on Quebec in 1690. Massa- 
chusetts had carried out an easy raid upon Acadia which had 
inspired hopes of a larger conquest of French territory, with the 
sole result of almost bankrupting the colony by a debt of £200,- 
000. The last decade of the 17th century was also marked by 
the witchcraft delusion, mainly in Salem village, during 1691-92. 
In all about 32 persons were executed, one by the horrible 
mediaeval penalty of being pressed to death under heavy weights. 
After the end of that delusion, the life of Mas.sachusctts takes on 
a more modern tinge. Connecticut had .shown the way to civil 
and Rhode Island to religious liberty. If the far more powerful 
colony of Mas.sachusetts cannot lay claim to have been a leader 
in cither of these directions, its founders had established the 
.strongest colony in North America, had made creditable begin- 
nings in public education, had developed the system of town 
government, and laid the foundation for the Congregational 
Church. Although the results of the intellectual repression of its 
first century were long to be felt, with the opening of the new 
century the colony swung more and more into the growing liberal- 
ism of thought of the 18th century. 

It also .shared more in the larger life of the empire. Several 
times, notably in the unfortunate expeditions against Jamaica 
(1702), against Canada (1709-1 1 ) and Cartagena (1740), Ma.ssa- 
chu.setts troops played an honourable part, and to that colony 
must be given the main credit for the capture of Louisburg from 
the French in 1745. In the French and Indian war her soldiers 
also took part in the expedition again.st O.swego, took the chief 
part ill the capture of Acadia, and- also shared in the Ciown Point 
and second Loui.sburg attacks. Meanwhile, the colony had been 
making rapid strides in wealth and was becoming markedly self- 
con.scious politically. There had been serious trouble with the 
currency earlier in the century, owing to the colonists’ in.si.stence, 
perhaps necessary, upon the use of too large amounts of paper 
money, in which it was opposed by the English government. This 
trouble culminated in a crisis, including rioting, under Governor 
Belcher in 1740 but the repayment to the colony by England 
of about £183,000 in sterling to cover its ex^ienses in the capture 
of Louisburg (1745) enabled it to retire about £2,000,000 of its 
depreciated bills and establish itself on a firm money ba.sis, a fact 
of great importance in its sub.sequcnt commercial development. 
Fortunes were accumulating, business operations were growing 
much larger in scale. Harvard had become liberal in thought, 
and Connecticut, not Ma.ssachusctts, had now become the last 
stand of the old religious ideas. 

During the war there had been inuih smuggling and trading 
with the enemy, and the Briti.sh government became more strin- 
gent in trying to enforce trade regulations. In 1756 it introduced 
a system of general search warrants, .such as Massachusetts itself 
had had in force for eight years. Merchants who saw their profits 
endangered protested, and in 1761 James Otis made his famous 
and impa.ssioned attack in court upon these Writs of Assistance, 
the strict legality of which was hardly open to question. Follow- 
ing the peace of 1763 and the need for readjusting the cost of 
maintaining and defending the empire, came the fatal attempts to 
solve the problem. In 1765 Massachusetts was prominent among 
the colonies which resi.stcd the Stamp Act. Samuel Adams of 
Boston, one of the ablest agitators and propagandists whom any 
country has produced, set him.self to keep alive the flames of dis- 
content, having made up his mind that the colonies should be 
wholly independent of England. In his skilful manipulation of 
public opinion and emotion, and in his organization of the Com- 
mittees of Corre.spondence, he probably did more than any other 
man to arouse the oppo.sition of certain elements against England 
and to prevent the possibility of any reconciliation. In 1768 royal 
troops were stationed in Boston and on March 5, 1770, a claish 
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occurred between them and some citizens of whom five were 
killed. The soldiers had been constantly subjected to taunts and 
abuse and on the whole had behaved well. In this incident a small 
mob, led by a half-breed negro, had been the aggressors. Officers 
and men at once surrendered to the civil authorities and upon trial 
by the local court were acquitted, except two who received slight 
penalties for technical homicide. Samuel Adams and his party 
made the most possible of the “atrocity” and dubbed it “the Bos- 
ton massacre.” In 1773 occurred the “Boston tea party” in which 
a band of citizens disguised as Indians boarded the ships carry- 
ing the tea and threw it overboard. In retaliation for this wanton 
destruction of private property (not considered necessary in any 
other colony), Parliament passed the Boston Port bill, closing 
the port to commerce. The increasing agitation and violence of 
the mobs during this decade presaged more serious armed conflict. 
Gen. Gage was made governor and in April 1775 sent an armed 
force to Lexington and Concord to destroy military stores gath- 
ered at those places by the Opposition. The force was attacked 
and completely routed by the country people, and Gage was 
practically besieged in Boston. In an effort to release himself the 
battle of Bunker Hill was fought June 17, resulting in a costly 
but psychologically complete victory for the Americans. The 
British loss was exceedingly heavy. In July Washington arrived 
at Cambridge to take command of all the troops, and soon after 
the scene of war shifted from Massachusetts and no important 
military action occurred within it for the rest of the struggle. 
During the w’hole of it Massachusetts contributed more liberally 
than any other colony in men and money though military leader- 
ship, except for Generals Henry Knox and Benjamin Lincoln, 
passed to other hands. 

Two years of prosperity following the signing of peace in 1783 
soon gave place to serious financial difficulty, particularly among 
the poor and heavily taxed farming class. Violence occurred in 
most counties and became especially serious in the western ones. 
Owing largely to the failure of the legislature either to suppress 
the insurrection or to redress grievances, the revolt gained head- 
way. Many ex-Revolutionary soldiers and officers took part in it, 
among others Capt. Daniel Shays, and owing to his leadership 
the movement became known as Shays’s rebellion. It was finally 
put down by aid of heavy forces under Gen. Lincoln. The inci- 
dent was important as frightening the moneyed classes into 
accepting more readily the new Federal constitution. This was 
ratified by only a very small majority in Massachusetts which 
was considered a “pivotal state.” After its adoption the State 
became strongly Federalist in politics. A group of its leading 
politicians, known as the “Es.sex Junto” and including such men 
as Fisher Ames, George Cabot, Timothy Pickering, John Lowell 
and others («t11 opponents of democracy and strongly reactionary) 
long dominated the politics of the State. They were utterly out 
of sympathy with the principles of the party in national power 
after iSoo and with the policy of war against England in 1812. 
On the whole, the part played by the State in that war was in- 
glorious. As a commercial community it had suffered heavily 
from the embargo measures preceding it, but it is difficult to 
justify the extreme sectionalism and anti-nationalism displayed 
when the nation was actually at war. Although New England 
held most of the specie of the country it refused, in the main, to 
subscribe to the war loans and Boston took only $75,000 of that 
of 1813 as compared with $7,000,000 subscribed in Pennsylvania. 
Although great numbers of its citizens supported the Govem- 
menl, the policy of the State as a whole was di.stinctly obstruc- 
tionist and disloyal. Rumours of secession, which had been heard 
at intervals from 1800, seemed to find confirmation with the con- 
vening of the Hartford Convention, mainly dominated by Massa- 
chusetts, in 1814. The more sober element prevailed, however, 
and the convention adjourned doing but little harm except to the 
reputations of those who had attended. The State also opposed 
the Mexican War as it had the policy leading to it. The jjeriod 
1830-40 witnessed great social changes, among others the rise of 
the factory system and the substitution to a great extent of im- 
ported foreign for native American labour, it was a period of 
intellectual ferment and of social experiment. Utopian com- 


munities, such as Brook Farm, were undertaken, and although, 
they all ended in failure, they left their mark on the thought and 
idealism of the times. Under the lead of Wm. Lloyd Garrison 
and Wendell Phillips, Massachusetts was in the van of the Aboli- 
tionist movement. Such citizens as C. F. Adams and Charles 
Sumner took leading parts in the formation of the Free Soil 
Party, and when at last the Civil War came, the State entered 
the contest whole-heartedly, rallying to the support of the Fed- 
eral Government in a spirit utterly different from that which had 
marked the tw*o preceding ones. It has been stated that of the 
1 59*165 men (including re-enlistments) whom the State sent to 
the war less than 7,000 were drafted. In the Spanish-American 
War of 1898 the State also took an honourable part in spite of 
the lack of sympathy of notable leaders with the war and the 
imperialism following it. From the Civil War onward the state 
has always been strongly Republican in politics and devoted to 
protection and high tariffs. During the World War 198,863 citi- 
zens were credited with military or naval service. Of these 83,220 
were drafted, the State showing a larger proportion of voluntary 
enlistments than any other except Oregon and Rhode Island. 

Owing to the extraordinary number of able men, the influence 
of Massachusetts in the inlelleclual life of the nation has been 
out of all proportion to its size and population. The roll of his- 
torians has been notable, including John Winthrop and William 
Bradford in the settlement period, Thomas Hutchinson in the 
revolutionary one, and culminating with Bancroft, Sparks, Pres- 
cott, Motley, Parkman, Thayer and Rhodes, though the last 
was not born in the State. In poetry we have R. H. Dana, Bryant, 
Longfellow, Whittier, Lowell, Holmes and Amy Lowell; in phi- 
losophy and theology, Jonathan Edwards, Channing, Emerson, 
Parker and William James; in fiction, Mrs. Stowe and Haw- 
thorne; in education, Horace Mann and Charles W. Eliot; in 
oratory, and statesmanship, James Otis, John Adams, John 
Quincy Adams, Webster, Choate, Everett, Sumner, and Wendell 
Phillips; in law, Story, Parsons and Shaw. 
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New England (1858-90) is now out of date and belongs to the old 
“filio-pictistic” school. Other works are: Wm. Bradford, History of 
Plymouth Plantation (var. edits.) ; J. Winthrop, History of New Eng- 
land, 1630-1649 (in journal form) ; S. E. Sewall, Diary (Mass. Hist. 
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Hutchinson, History of Massachusetts (1764-1828), the publications 
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Young, Chronicles of the Pilgrim Fathers (1844) ; Young, Chronicles 
of Massachusetts (1846) ; C. W. Upham, Witchcraft in Salem; Henry 
Adams, Documents relating to New England Federalism (1877) ; R. 
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Adams, Three Episodes in Massachwetts History (1892) ; ibid., Massa- 
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and Platforms of Congregationalism (1893) ; Edia and Morris, King 
Philip*s War (1906) ; F. H. Foster, A Cenetir History of the New Eng- 
land Theology (1907) ; L. K. Mathews, Expansion of New England 
(1909) ; A. E. Morse, The Federalist Party in Massachusetts (1909) ; 
W. A. Robinson, Jeffersonian Democracy in New England (1916) ; A. 
M. Schle.singor, The Colonial Merchants and the American Revolution 
(1918) ; R. G. Usher, The Pilgrims and their Story (1918) ; A. B. Dar- 
ling, Political Changes in Massachusetts 1824-1848 (1925); Diary of 
Cotton Mather, Mass. Hist. Soc., Collections, Ser. vii^ vol. vii.-viii.; the 
publications of the various learned societies arc particularly important, 
notably the Proceedings and Collections of the Mass. Hist. Soc.; the 
Proceedings of the American Antiquarian Society; the Publications 
of the Col. Soc. of Mass.; and the Register of the N. E. Gen. and 
Hist. Society. Many of the town histories arc excellent. The biog- 
raphies and collected writings of many of the State's leaders, such as 
Samuel and John Adams, Daniel Webster, Elbridgc Gerry, Charles 
Sumner, and later ones, are of importance for general historv. 

(J. T. A.) 

MASSACHUSETTS INSTITUTE OF TECHNOL- 
OGY, THE, an institution of higher education in Cambridge, 
Mass., was incorporated in 1861. It owes its origin to William 
Barton Rogers, its first president, a scientist of high rank and 
president of the National Academy of Science. He urged the 
establishment of an institute in which scienlific pursuits should 
predominate. Owing to the outbreak of the Civil War it was 
not until 1865 it was passible to make an actual begin- 
ning. The courses were especially designed to prepare men for 
mechanical and civil engineering and for the professions of the 
architect and chemist. In 1866, the institute moved into its first 
building on Boylston street. Boston, provided chemical labora- 
tories and three years later physical laboratories. During 1870- 
76 the mining and metallurgy, mechanical engineering and me- 
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chanic arts laboratories and three new courses, mining, physics 
and biology were established. By 1900 the number of students had 
increased to i^aoo and the number of the instructing staff to 153. 
Three more large buildings had been erected and four new courses 
established«-in electrical, chemical and sanitary engineering and 
naval architecture. The magnificent new buildings of the Massa- 
chusetts Institute of Technology built some ten years later in 
Cambridge on the banks of the Charles river gave the institute 
unexcelled facilities for engineering education and research. 

The institute is one of the land grant colleges. The government 


is vested in a corporation consi-sting of five ex-officio members 
35 life members and 15 members elected for terms of five yean 
from a group of candidates nominated by the alumni. The in- 
structing staff in 1928 consisted of 487 members of whom 215 
were of professorial grade. These professors constitute the faculty 
which has the immediate supervision of all matters relating to the 
courses of instruction and to the admission and conduct of stu- 
dents. Exclusive of the summer school, the number of student * 
in 1928 was 2,868. There were only 60 women, although womei 
are admitted to any of the courses. The regular cour.se of under 
graduate study leads to the degree of B.Sc. in any one of iht 
following 17 branches: civil engineering (including railroad opera 
lion), mechanical engineering, mining engineering and metallurgy 
architecture, chemistry, electrical engineering, biology and public 
health, physics, general science, general engineering and mathe 
matics, chemical engineering, sanitary and municipal engineering 
geology and geological engineering, naval architecture and marine 
engineering, electrochemical engineering, engineering administra- 
tion, aeronautical engineering, building construction. In each oi 
these courses a large proportion of work of a literary and scientific 
character is insisted upon, and a serious effort is made to breal 
down the barriers between professional and cultural studies 
Opportunities are also affordeci for study and research leading Ic 
the advanced degrees of master of science, master in architecture 
doctor of philosophy, doctor of science, doctor of public health 

(S.W. S.) 

MASSACRE, a wholesale indiscriminate killing of persons 
The meaning and the old form maceclc seem to point to a cor- 
ruption of the Lat. macellum, butcher’s shop or shambles, thougl 
it may be derived from Old Low Ger. malsken, to cut in pieces 
MASS ACTION, LAW OP: see Chemical Action. 

MASSAGE, a method of treating stiffness or other physica! 
conditions by manipulating the muscles and joints, practisec 
from time immemorial m all parts of the world and employee 
extensively for medical purposes at the present time. 

Massage, as now practised, includes several processes, some 
passive, others active. The former are carried out by an Operator 
and consist of rubbing and kneading the skin and deeper tissues 
with the hands and exercising the joints by bending the patient's 
limbs. The active movements consist of a special form of gym- 
nastics, designed to exercise particular muscles or groups ol 
muscles. In “Swedish massage” the operator moves the limbi 
while the patient resists, thus bringing the opposing muscles intc 
play. Sometimes the word “massage” is restricted to the rub- 
bing processes, “manipulation” being used to cover all the move 
ments mentioned. 

Rubbing has been subdivided into several processes, namely 
(i) stroking, (2) kneading, (3) rubbing and (4) tapping, anc 
great importance is attached to the application of a particulai 
process in a particular way. Oils and other lubricants may oi 
may not be used. But, however applied, the treatment acti 
essentially by increasing circulation and improving nutrition. I 
was shown by Lauder Brunton that more blood actually fiow: 
through the tissues during and after rubbing. The number o 
red corpuscles, and, to some extent, their haemoglobin value 
are said to be increased (Mitchell). At the same time the move 
ment of the lymph stream is accelerated. In order to assist thi 
flow of blood and lymph, stroking is applied ccntripetally, i.e. 
upwards along the limbs and the lower part of the body, down 
wards from the head. The effects of the increased physiologica 
activity set up are numerous. Functional ability is restorec 
to exhausted muscles by the removal of fatigue products and the 
induction of a fresh blood supply; congestion is relieved; col 
lections of serous fluid are dispersed; secretion and excretior 
are stimulated; local and general nutrition are imptoved. These 
effects indicate the conditions in which massage may be use- 
fully applied. Such are various forms of paralysis and musculai 
wasting, chronic and subacute affections of the joints, musculai 
rheumatism, sciatica and other neuralgias, local venous con- 
gestions, convalescent fractures of bones, sprains, contractions 
obesity and chronic constipation. In certain other conditions 
massage give? relief, probably in large measure by suggestior 
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(q.v.). Such are insomnia, some forms of headache, hysteria and 
neurasthenia, disorders of the female organs, melancholia and 
other forms of insanity and morphinism. 

The therapeutic value of massage when judiciously used is 
undoubted, but it is not appropriate for fevers, pregnancy, col- 
lections of pus, acute inflammation of the joints, inflamed veins, 
fragile arteries, wounds of the skin, and generally speaking, those 
conditions in which it is not desirable to increase the circula- 
tion, or the patient cannot bear handling. 

Massage of the face and neck forms the basis of most systems 
of modern beauty culture. By stimulating circulation and the 
flow of lymph, by clearing the tissues of accumulated wastes 
and increasing their nutrition, massage has the effect of clearing 
and refining the skin and making the contours of the face and 
neck smooth and firm. 

The revival of massage in Europe and America has called into 
existence a considerable number of professional operators, both 
male and female, who may be regarded as forming a branch of 
the nursing profession. Several things are required for a good 
operator. One is physical strength. Deep massage is very la- 
borious work and cannot be carried on for even half an hour 
without unusual muscular power. A second important require- 
ment is tactile and muscular sensibility. A person not endowed 
with a fine sense of touch and resistance is liable to exert too 
great or too little pressure; the one hurts the patient, the other 
is ineffective. Then skill and knowledge, which can only be ac- 
quired by a course of instruction, are necessary. Finally, the 
standard of personal character necessary is that required for the 
nursing profession in general. Massage should always be carried 
out under medical direction and in proper surroundings. 

Bibliography. — ^J. Arvedoon, Medical Gymnastics and Massage in 
General Practice (London, 1026) ; I. C. Shires and D. Wood, Advanced 
Methods of Massage and Medical Gymnastics (London, 1Q27) ; J. B. 
Mennell, Massage, its Principles and Practice (London, 1920) ; B. M. 
Goodall-Copestake, The Theory and Practice of Massage (London, 
3927; bibl.) ; £. A. G. Klcen, Massage and Medical Gymnastics 
(London, 1918). 

MASSAGETAE (mas-sag'e-ti), people described by Herodo- 
tus (i. 204-16; iv. 11, 172) as dwelling beyond the Araxes 
(Oxus) in what is now Ball^ and Bokhara. It was against their 
queen Tomyris that Cyrus undertook the expedition in which 
according to one story he met his end. In their usages some 
tribes were nomads like the people of Scythia (g.v.), others with 
their community of wives and habit of killing and eating their 
parents recalled the Lssedoncs (q,v.); while the dwellers in the 
islands of the river were fish-eating savages. Probably the name 
included all the barbarous north-eastern neighbours of the Per- 
sians. Herodotus says they only used gold and copper (or bronze), 
not silver or iron. 

MASSA MARITTIMA, a town and episcopal see of the 
province of Grosseto, Tuscany, Italy, 24 m. N.N.W. of Grosseto 
direct and 16 m. by rail N.E. of Follonica (28 m. N.W. of 
Grosseto on the main coast railway), 1,444 ft. above sea-level. 
Pop. (1921) (town) 9,410; (commune) 15,484. The Romanesque 
cathedral (13th century) has a fine font (1267, with a cover of 
1447) and a Gothic reliquary (1324) of the patron saint Cerbone. 
The battlemented municipal palace and other buildings of the 13th 
century are picturesque. Above the old town is a fortress built 
by the Sienese in 1337. 

MASSASOIT (1580-1661), chief of the Wampanoag Indians, 
was bom in the present limits of Massachusetts about 1 580. His 
tribe of several thousand had been almost destroyed by an epi- 
demic, supposed to be yellow fever, just before the arrival of the 
Mayflower. In March 1621, an Indian, Samoset, appeared at Ply- 
mouth and to the surprise of the Pilgrims spoke to them in 
English. He arranged for a meeting between his chief, Massa.soit, 
and Governor Bradford. Massasoit appeared a week later, and 
signed a treaty of peace with the white men which remained 
inviolate for 54 years. In 1623, when he had been very ill, Edward 
Winslow visited him and effected a cure. In return for this kind- 
ness Massasoit revealed the plot of a neighbouring tribe to destroy 
the while men. See A. G. Weeks, Massasoit of the Wampanoags 

(1919). 


MASSA WA or Massowah, a town on the A^^can coast of 
the Red sea, chief port of the Italian colony of Eritrea, in is** 36^ 
N. and 39® 28' E. Pop. (1923) 12,275 including 137 Europeans. 
The town stands at the north end of the bay of Massawa and is 
built partly on a small coral island of the same name — ^where was 
the original settlement — ^and partly on the islets of Tautlub and 
Sheik Said, and the neighbouring mainland. The harbour is formed 
by the channel between the island and the mainland. It affords 
good anchorage in from 5 to 9 fathoms. The town possesses 
several good public buildings, chiefly built of coral, as are the 
houses of the principal European and Arab merchants. Since 1912 
a railway has connected Massawa with Asmara, the capital of the 
colony. Massawa is the port for northern Abyssinia (of which 
Eritrea was formerly a part) but commerce is hampered by the 
lack of rapid means of communication. The trade consists mainly 
in exporting hides, butter, cotton, coffee and civet, and importing 
European and Indian cotton goods and silks. Fully 80% of the 
I oversea trade of the colony passes through the port (see Eritrea). 

The island of Massawa appears to have formed part of the 
Abyssinian dominions for many centuries. It was at Mas.sawa 
(Matzua, as it is called by the Portuguese chroniclers) that 
Christopher da Gama and his comrades landed in July 1541 on 
their way to aid the Abyssinians against the Mohammedan in- 
vaders. Captured by the Turks in 1557, the island remained a 
Turkish possession over two hundred years, although James Bruce 
found in 1769 that the governor was paying half the customs 
receipts to the negus of Abyssinia in return for the protection of 
that monarch. At the close of the i8th century Massawa was held 
by the sherif of Mecca, and it afterwards passed to Mohammed 
Ali of Egypt. The Turks were reinstated about 1850, but in 1865 
they handed the island back to Egypt for an annual tribute of 2 1 
million piastres. In Feb. 1885 Massawa was occupied by an Italian 
force, the Egyptian garrison stationed there being withdrawn in 
the November following. The port was the capital of the Italian 
colony until 1900 'when the seat of administration was removed 
to Asmara. 

MASS^NA, ANDR£, duke of Rivoli, prince of E.ssling 
(1756-1817), the greatest of Napoleon’s marshals, son of a small 
wine merchant, it is said of Jewish origin, was born at Nice on 
May 6, 1756. He began life as a cabin boy, but in 1775 enlisted 
in the Royal-Italien regiment. He quickly rose to be under-officer- 
adjutant; but he left the army in 1789, retired to his native 
city, and married. He left Italy, and joined the 3rd battalion of 
the volunteers of the Var in 1791, and by February 1792 was a 
lieutenant-colonel. He served in the army which occupied Nice, 
and in the advance to the Apennines which followed, his know- 
ledge of the country and of the people was so useful that in De- 
cember 1793 he was already a general of division. He won the 
battle of Saorgio in August 1794, after many successes, on 
Nov. 23, 1795, he had the greatest share in the victory of Loano, 
won by Scherer over the Austrians and Sardinians. In Bonaparte’s 
great campaign of 1796-97 Massena was his most trusted general of 
division and won the crowning victory of Rivoli. During this 
campaign Bonaparte gave him the title of enfant gdti de la viC’ 
toire, which he was to justify till he met the English in 1810. In 
1798 he commanded the army of Rome for a short time, but was 
displaced by the intrigues of Berthier. Mass^na’s next important 
service was in command of the army in Switzerland, which united 
the army in Germany under Moreau, and that in Italy under 
Joubert. The archduke Charles and Suvdrov, who had each been 
successful in Germany and in Italy, now turned upon him. He 
held his ground well against the archduke, and then suddenly, 
leaving Soult to face the Austrians, he transported his army to 
Zurich, where, on Sept. 26, 1799, he entirely defeated Korsakov. 
This campaign and battle placed his reputation on a level with 
that of his compatriot Bonaparte, and he might have made the 
revolution of Brumaire, but he was sincerely attached to the 
republic, and had no ambition. Bonaparte, now First Consul, sent 
him to command the d6bris of the army of Italy, and he defended 
Genoa from February to June to the very last extremity, giving 
time for Bonaparte to strike his great blow at Marengo. He now 
went to Paris, where he sat in the Corps Ligiilatif in 1803, and 
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actually defended Moreau without drawing upon himself the ill- 
will of Napoleon, who well knew his honesty. 

Marshal of France. — ^In 1804 he was made one of the first 
marshals of France of the new regime, and in 1805 was decorated 
with the Grand Eagle of the Legion of Honour. In that year 
Napoleon chose Massena to keep in check the archduke Charles 
in Italy, while he advanced through Germany with the grand 
army. Massena kept the archduke occupied till he received news 
of the surrender of Ulm, and then on Oct. 30, defeated him in the 
battle of Caldiero. After the peace of Pressburg, Massena was or- 
dered to take possession of the kingdom of Naples, and to place 
Joseph Bonaparte on the throne. He then distinguished himself 
in Poland. In 1808 he was made duke of Rivoli. In the campaign 
in 1809 at the battle of Aspern-Essling his magnificent leadership 
made what might have been an appalling disaster into a mere re- 
verse of which the enemy could make no use. At Wagram Mas- 
s6na, too ill to ride, directed from his carriage the movements of 
the right wing. He was created prince of Essling, and given the 
castle of Thouars. 

Campaign in Spain. — Massena was then ordered to Spain to 
“drive the English into the sea.” (For campaigns of 1810 and 
1811, the advance to and the retreat from Torres Vedras see Pen- 
insular War.) Ma.ssena him.self, with some justice, ascribed his 
failure to the frequent disobedience of his .subordinates Ney, Rey- 
nier and Junot. Though unsuccessful Massena kept his army for 
five weary months close up to Wellington’s impregnable position 
before retiring. His retreat through a devastated country was 
terrible, but his force of character kept his men together, and 
Ney showed his best side in brilliant rear-guard actions, until 
dismissed for a new act of insubordination. Soon Massena was 
again ready to try his fortune, and he nearly defeated Wellington 
at Fuentes d’Onoro, though much hampered by Bessieres. His 
recall soon followed this and he returned home to find his prestige 
gone. The old marshal felt he had a right to complain of Ney 
and of Napoleon himself, and, it is said, opened communications 
with Fouchc and the remnant of the republican party. Napoleon 
gave his greatest marshal no more employment in the field, but 
made him a territorial commandant at Marseilles. Louis XVIII. 
confirmed him in this command. When Napoleon returned from 
Elba, Massena, probably by the advice of Fouche, kept Marseilles 
quiet to await events, the greatest service he could do the royal- 
ists, but afterwards imputed to him as a fault. After the sec- 
ond restoration Massena was summoned to sit on the court- 
martial which tried Marshal Ney, but refused. He died on April 
4, 1817, and was buried in Pere-la-Chaise, with only the word 
“Massena” upon his tombstone. 

See Thiebault’s Moge funibre, and Koch’s Mimoires de Massina 
(4 vols., 1849), a valuable work, carefully compiled. In more modern 
times £. Gachot has produced several important works dealing with 
Massena’s campaigns. 

MASSENA, a village of St. Lawrence county. New York, 
U.S.A., on the Grass river, 3 m. from the St. Lawrence. It is 
served by the Grand Trunk and the New York Central railways. 
The population was 5,907 in 1925 (state census). It is surrounded 
by a farming and dairying region and has various manufacturing 
industries. Flour, paper and paper products, mica and aluminum 
ware are some of the leading products. The village was incor- 
porated in 1886. 

MASSENBACH, CHRISTIAN KARL AUGUST 
LUDWIG VON (1758-1827), Prussian soldier, was bom at 
Schmalkalden (1758), and educated at Heilbronn and Stuttgart, 
devoting himself chiefly to mathematics. He became an officer 
of the Wurttemberg army in 1778, and left this for the service of 
Frederick the Great in 1782. After serving through the campaigns 
of 1793 and 1794 as a staff officer he published a number of 
memoirs on the military history of these years. He was chiefly 
occupied however with schemes for the reorganization of the 
then neglected general staff of the Prussian army, and many 
of his proposals were accepted. Bronsart von Schellendorf in his 
Duties of the General Stag says that “the organization which he 
proposed and in the main carried out survived even the catastro- 
phes of 1806-1807, and exists even at the present moment in its 


original outline.” 

In 1805 came threats of the war with Napoleon, which Massen- 
bach had strongly opposed. He was made quartermaster-general 
(chief of staff) to Prince Hohenlohe, over whom he soon obtained 
a fatal ascendancy. War was averted for a moment by the result 
of the battle of Austerlitz, but it broke out in earnest in October 
1806. Massenbach’s influence clouded all the Prussian operations. 
The battles of Jena and Auerstadt were lost, and the capitulation 
of Prince Hohenlohe’s army was negotiated. Even suggestions of 
disloyalty were not wanting. He retired to his estate in the Posen 
province, and occupied himself in writing pamphlets, memoirs, 
etc. When his estates passed into the grand duchy of Warsaw, he 
chose to remain a Prussian subject, and on the outbreak of the war 
of liberation he asked in vain for a post on the Prussian staff. 
After the fall of Napoleon he took part in Wurttemberg politics, 
was expelled from Stuttgart and Heidelberg, and soon afterwards 
arrested at Frankfurt, delivered over to the Prussian authorities 
and condemned to fourteen years’ fortress imprisonment for his 
alleged publication of state secrets in his memoirs. He was re- 
leased in 1S26. He died on Nov. 21, 1827, at his estate of Bialo- 
kosez, Posen. 

See a life by L. G. von Kncscbcck (1924). 

MASSENET, JULES EMILE FREDERIC (1842-1912), 
French composer, was born at Montaud, on May 12, 1842. He 
studied at the Paris Conservatoire, where he obtained the Grand 
Prix de Rome in 1 863 with the cantata David Rizzio. Massenet’s 
operas include Herodiade, five acts (Brussels, 1881); Manon, five 
acts, opera comique (1884): Le Cid, four acts, opera (1885); 
Esclarmonde, four acts, opera comique (1889); Le Mage, five 
acts, opera (1891); Wert her, four acts (Vienna, 1892); Thais, 
three acts, opera (1894); De Portrait de Manon, one act, opera 
comique (1894 ) ; La Navarraise, two acts (Covent Garden, 1894 ) ; 
Sapko, opera comique (1897) ; Le Jongleur de Notre Dame (Men- 
tone, 1902). Massenet also wrote oratorios, orchestral suites, and 
songs. He was professor of compo.sition at the Conservatoire from 
1878 to 1896. His opera Panurge was written just before his death 
in Paris on Aug. 13, 1912. 

A full bibliography of his works is given in Ser6, Musiciens jrafu^ah 
d*aujourd*hui (2nd ed. 1921). See also, J. E. F. Massenet, My Recol- 
lections (Boston, 1919) ; R. Brancour, Massenet (1922) ; L. Schneider, 
Massenet i 842 -jqi 2 (1926). 

MASSEY, SIR EDWARD (c. 1619-74/5) English soldier, 
was born at Coddington, Cheshire. In 1639 he was a captain of 
pioneers in the army of Charles I., but soon after the outbreak 
of Civil War he went over tc the parliamentarians. As lieutenant- 
colonel under the earl of Stamford he became, in 1643, governor 
of Gloucester, which he defended against the Royalists. In 1644 
he was made general of the forces of the Western Association, 
and until 1645 played an important part in the war in the sur- 
rounding district. He became M.P. for Gloucester in 1646 and 
was one of the generals impeached by the army on the ground 
that they were attempting to revive the Civil War in the Pres- 
byterian interests. Ma.ssey fled from England in June 1647, and 
though he resumed his seat in the house in 1648 he was again 
excluded by Pride’s Purge, and after a short imprisonment escaped 
to Holland. Thence, openly taking the side of the king, he ac- 
companied Charles II. to Scotland. He fought at the bridge of 
Stirling and Inverkeithing, and commanded the advanced guard 
of the Royalists in the invasion of England in 1651. Near W’or- 
cester he fell into the hands of his former comrades and was 
lodged in the Tower. He again escaped to Holland, and on 
Charles’s return, was knighted and given a grant of £3,000. He is 
said to have died in Ireland. 

MASSEY, GERALD (1828-1907), English poet, was born 
near Tring, Hertfordshire, on May 29, 1828. As a child he was 
sent to work in a silk factory, and afterwards at straw-plaiting. 
He struggled manfully against the distress and deprivations of 
his early years, and educated himself in his spare time. He threw 
himself into the movement known as Christian Socialism 
(q.v.), becoming associated with Maurice and Kingsley. He first 
became known as editor of the Spirit of Freedom, and at the age 
of 22 published his first volume of poems. Voices of Freedom and 
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Lyrics of Love. Massey s poetry has a certain rough and vigorous 
element of sincerity and strength which accounts for its i^opu- 
larity at that time. He also wrote several popular books on 
Egypt including The Book of the Beginnings, followed by The 
Natural Genesis; but his most important work is Ancient Egypt: 
The Light of the World, published shortly before his death. He 
died on Oct. ig, 11)07. The best of his poems were collected by 
him in My Lyrical Life (2 vols., i88g); he also published worlsi 
dealing with spiritualism, the study of Shakespeare’s sonnets, 
and theological speculation. 

See J. Churton Collins’ article, Contemporary Review (May X904). 

MASSEY, WILLIAM FERGUSON (1856-1925), New 
Zealand statesman, was born at Limavady, Co. Derry, Ireland, 
on March 26, 1856. His parents emigrated to New Zealand when 
he was six, and eight years later he joined them at Tamaki. After 
an elementary education, he went on the land, and 20 years later, 
as president of the Auckland Agricultural and Pastoral Society, 
began to play a prominent part in public life. He entered parlia>> 
ment in 1894 as member for Waitemata, and in 1905 became 
leader of the Conservative opposition to Seddon and Sir Joseph 
Ward, In 1912 he defeated the ministry and formed a cabinet. 
Thereafter he played a dominating part in the Dominion’s affairs. 
His strong personality, sterling honesty of purpose and administra- 
tive ability commanded universal respect, and during the World 
War, at the head of a strong Coalition ministry, which included 
his lifelong opponent, Ward, Mas.scy led New Zealand with con- 
spicuous ability and foresight. And, just as he had not hesitated 
to introduce conscription without reference to the people, so he had 
the courage, when peace came, to enforce unpopular economies. 
He was a member of the Imperial War cabinet in 1917-18 and in 
1919 was the representative of New’ Zealand at the Peace Con- 
ference in Paris. Shortly after the Imperial Conference of 1923 
his health gave way, and he died on May 10, 1925. 

MASSICUS, MONS, a mountain ridge of ancient Italy, in 
the territory of the Aurunci. It projects in a south-westerly 
direction from the volcanic system of Rocca Montina as far as 
the .sea, and separates the lower cour.se of the Liris from the 
plain of Campania. It consists of limestone, with a superstratum 
of pliocenic and volcanic masses, and was once an island ; its high- 
. est point is 2,661 ft. above sea-level. It is now traversed by a 
long tunnel of the new direct railway to Naples. 

It was very famous for its wine in ancient times. There was 
just room along the coast for the road to pass through; the pass 
was guarded by the Auruncan town of Vescia, which cea.sed to 
exist in 314 b.c. after the defeat of the Ausones. Its successor, 
Sinuessa, on the coast, a station on the Via Appia, W’as constructed 
in 312 B.c. Domitian considerably increased its importance by 
the construction of the Via Domitiana, which left the Via Appia 
here and ran to Cumae and Puteoli. The town was destroyed by 
the Saracens, but ruins are still visible two miles north-west of 
the modem Mondragone. 

MASSIF, a French term, adopted in geomorphology for a 
mountainous mass of connected heights, whether isolated or form- 
ing part of a larger .system. A “massif” is usually clearly marked 
off by valleys. 

MASSILLON, JEAN BAPTISTE (1663-1742), French 
bishop and preacher, was born at Hyeres on June 24, 1663, his 
father being a royal nolar>’ of that town. At the age of eighteen 
he joined the Congregation of the Oratory and taught for a time 
In the colleges of his order at P6zenas, and Montbrison and at 
the Seminary of Vienne. In 1693 he was placed at the head of 
the famous seminary of Saint Magloire. He soon gained a wide 
reputation as a preacher and was selected to be the Advent 
preacher at the court of Versailles in 1699. Ue was made bishop 
of Clermont in 1717, and two years later was elected a member 
of the French Academy. The last years of his life were spent in 
the faithful discharge of his episcopal duties; his death took 
place at Clermont on Sept. 18, 1742. Massillon enjoyed in the 
T8th century a reputation equal to that of Bossuet and of 
Bourdaloue, and has been much prai.sed by Voltaire, D’Alembert 
and kindred spirits among the Encyclopaedists. He has usually 
been contra.sted with Ws predecessor Bourdaloue, the latter having 


the credit of vigorous denunciation, Massillon that of gentle per- 
suasiveness. Besides the Petit Careme, a sermon which he de- 
livered before the young king Louis XV. in 1718, his sermons on 
the Prodigal Son, on the small number of the elect, on death, for 
Christmas Day, and for the Fourth Sunday in Advent, may be 
perhaps cited as his masterpieces. His funeral oration on Louis 
XIV. is remembered for the opening sentence: “Dieu seul est 
grand.” 

7 'he first edition of Mas.sillon’s complete works was published by his 
nephew, also an Oratnrian (Paris, 1745-48), and upon this, in the 
absence of mss., succeeding reprints were bused. The be.st modern 
edition is that of the Ahbd Blampignon (Paris, 1865-68, 4 vols.; new 
ed. 1886). 

See Abh6 Blampignon, Massillon, d*apris des documents inidits 
(Paris, 1879) ; and VEpiscopat de Massillon d*apres des documents 
inidits, suivi de sa correspondance (Paris, 1884) ; F. Bruncticre “L’Jfelo- 
qucnce de Massillon” in Etudes critiques (Paris, 1882) ; Pi:re Ingold, 
VOratoite et le jansinisme au temps de Massillon (Paris, 1880) ; 
Pauthe, Massillon, sa pridication sous Louis XIV. et Louis XV. (1908). 

MASSILLON, a city of Stark county, Ohio, U.S.A., on the 
Tuscarawas river, at an altitude of 1,000 ft., 8 m. W. of Canton. 
It is on Federal highways 21 and 30 (the Lincoln) and is served 
by the Baltimore and Ohio, the Pennsylvania and the Wheeling 
and Lake Erie railways, inter-urban trolleys, and motor-bus lines. 
Pop. 17,428 in 1920 (86% native white); estimated locally (after 
annexation.s of territory) at 30.000 in 1928. It is a manufactur- 
ing centre with diversified industries, and a distributing point for 
bituminous coal from Ohio and West Virginia. The manufactures 
include alloy and cold-drawn steels, aluminum and enamelled 
I ware, marine engineering and shipping equipment. A State hos- 
pital for the insane is located here. Massillon was founded in 
1826, incorporated as a village in 1853 and as a city in 1868. It 
was named after Jean Baptiste Massillon. 

I^SSIMO or MASSIMI, a Roman princely family of great 
antiquity, said to be descended from the ancient Maximi of 
republican Rome. The name is first mentioned in 1012 in the 
person of Leo de Maximis, and the family played a considerable 
part in the history of the city in the middle ages. The brothers 
Pietro and Francesco Massimi protected the German printer 
Ulrich Hahn, who came to Rome in 1467. In the i6th century^ the 
Massimi were the richest of the Roman noble.s. A marquisate was 
conferred on them in 1544, and the lordship of Arsoli in 1574. 
To-day there are two branches of the Massimi, viz., the Principi 
Massimo, descended from Camillo Massimiliano (1770-1840), 
and the dukes of Rignano, descended from Francesco Massimo 
(1773-1844). The Palazzo Massimo, one of the finest Renaissance 
buildings in Rome, was built by Baldassare Peruzzi by order of 
Pietro Massimo, on the ruins of an earlier palace destroyed in 
the sack of Rome in 1527. 

See F. Gregorovius, Geschichte der Stadt Rom (1880) ; A. von 
Reumont, Geschichte der Stadt Rom (j868) ; Almanack de Gotha; 
J. H. Douglas, The Principal Noble Families of Rome (1905). 

MASSINGER, PHILIP (15S3-1640), English dramatist, 
son of Arthur Massinger or Messanger, was baptized at St. 
Thomas’s, Salisbury, on Nov. 24, 1583. He entered St. Alban 
hall, Oxford, in 1602. His father was attached to the household 
of the 2nd Earl of Pembroke, but on the succession of William 
Herbert in 1601 it has been suggested that the patronage ceased. 
On the other hand, a Wood savs that he went to Oxford at Lord 
I’embpoke’s expense. Massinger left Oxford without a degree in 
1606. His father had died in 1603, and he was perhaps dependent 
on his own exertions. He went to London to work as a drama- 
tist, but his name cannot be definitely affixed to any play until 
fifteen years later, when The Virgin Martyr (ent. at Stationers’ 
hall, Dec. 7, 1621) appeared as the work of Massinger and Dekker. 
During these years he worked in collaboration with other drama- 
tists. From 1613 Massinger apparently worked regularly with 
John Fletcher, although in editions jof Beaumont and Fletcher's 
works his co-operation is usually unrecognized. 

Sir Aston Cokayne, Massinger’?/ constant friend and patron, 
refers in explicit terms to this collaboration in a sonnet addressed 
to Humphrey Moseley on the publication of his folio edition of 
Beaumont and Fletcher (Small Poems of Divers Sorts, 1658), and 
in an epitaph on the two poets he says : — 
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Plays they did write together, were great friends, 

And now one grave includes them in their ends. 

After Philip Henslowe’s death in i6i6 Massinger and Fletcher 
began to write for the King’s Men. Between 1623 and 1626 
Massinger produced unaided for the Lady Elizabeth’s Men then 
playing at the Cockpit three pieces, The Parliament of Love, The 
Bondman and The Renef»ado. With the exception of these plays 
and The Great Duke of Florence, produced in 1627 by the 
Queen’s servants, Massinger continued to write regularly for the 
King’s Men until his death. S. R. Gardiner, in an essay on “The 
Political Element in Massinger” {Contemp. Review, Aug. 1876), 
maintained that Massinger’s dramas are before all else political. 

In 1631 Sir Henry Herbert, the master of the revels, refused 
to license an unnamed play by Massinger because of “dangerous 
matter as the deposing of Sebastian, King of Portugal,” calculated 
presumably to endanger good relations between England and 
Spain. There is little doubt that this was the same piece as 
Believe as You List, in which time and place are changed, Anti- 
ochus being substituted for Sebastian, and Rome for Spain. 

Massinger seems to have supported the democratic views 
of his patron, the Earl of Montgomery, who was an enemy of 
Buckingham. In The Bondman, dealing with the history of 
Timoleon, Buckingham is satirized as Cisco. The servility towards 
the Crown displayed in Beaumont and Fletcher’s plays reflected 
the temper of the court of James I. The attitude of Massinger’s 
heroes and heroines towards kings is very different. Camiola’s 
remarks on the limitations of the royal prerogative (Maid of 
Honour, act rv,, sc. v. ) could hardly be acceptablt' at court. 

Massinger died suddenly at his house near the Globe theatre, 
and was buried in the churchyard of St. Saviour’s, Southwark, on 
March 18, 1640. 

The supposition that Massinger was a Roman Catholic rests 
upon three of his plays, The Virgin Martyr (licensed 1620), The 
Renegado (licensed 1624) and The Maid of Honour (c. 1621). 
The Virgin Martyr, which deals with the martyrdom of Doro- 
thea in the time of Diocletian, cannot be relied on. It is not 
entirely his work, and the story is early Christian, not Roman 
Catholic. In The Remgado, however, the action is dominated by 
the beneficent influence of a Jesuit priest, Francisco, and the 
doctrine of baptismal regeneration is enforced. In The Maid of 
Honour a complicated situation is solved by the decision of the 
heroine, Camiola, to take the veil. 

His plays have generally an obvious moral intention. He sets 
himself to work out a series of ethical problems through a succes- 
.sion of ingenious and effective plots. In the art of construction 
he has, indeed, few rivals. But the. virtue of his heroes and hero- 
ines is rather morbid than natural, and often singularly divorced 
from common-.sense. His dramatis personae r:’*e in general types 
rather than living persons, and their actions uo not appear to 
spring inevitably from their character.'^, but rather from the exi- 
gencies of the plot. The heroes are too good, and tlu? villain.s too 
wicked to be quite convincing. Moreover their respective good- 
ness and villainy are too often represented as extraneous to them- 
selves. This defect of characterization shows that English drama 
had already begun to decline. He contributed, however, at least 
one great and popular character to the English stage. Sir Giles 
Overreach, in A New Way to Pay Old Debts, is a .sort of com- 
mercial Richard III., a compound of the lion and the fox, and 
the part provides many opportunities for a great actor. He made 
another considerable contribution to the comedy of manners in 
The City Madam. In Massinger’s own judgment The. Roman 
Actor was “the most perfect birth of his Minerva.” It is a study 
of the tyrant Domitian, and of the results of despotic rule on the 
despot himself and his court. 

Massinger was a student and follower of Shakespeare. The 
form of his verse, especially in the number of run-on lines, ap- 
proximates in some respects to Shakespeare's later manner. He 
is rhetorical and picturesque, but rarely rises to extraordinary 
felicity. His verse is never mean, but it sometimes comes peri- 
lously near to prose, and in dealing with passionate situations it 
lacks fire and directness. 

The plays attributed to Massinger alone are: The Duke of Milan, 


a Tragedy (c. i6i8, pr. 1623 and 1638) ; The Unnatural Combat, a 
Tragedy (c. 1619, pr. 1639) ; The Bondman, an Antient Storie 
(licensed 1623, pr. 1634) ; The Renegade, a Tragaecomedie (lie. TG24, 
pr. 1630); 7 'he Parliament of Love. (lie. 1624; ascribed, no doubt 
erroneously, in the Stationers’ Register, 1660, to W. Rowley; first 
printed by Gifford from an imperfect ms. in 1805) ; A New Way to 
Pay Old Debts, a Comoedie (c. 1625, pr. 1632) {The Roman Actor, 
A Tragaedie (lie. 1626, pr. 1629) ; The Maid of Honour (dating per- 
haps from 1621, pr. 1632) ; The Picture, a Tragecomedie (lie. 1629, pr. 

1630) ; The Great Duke of Florence, a Comicall IJhtorie (lie. 1627. 
pr. 163s) ; The Emperor of the East, a Tragaecomoedie (lie. and pr. 

1631) , founded on the story of Theodosius the Younger; Believe as 
Von List (rejected by the censor in January, but licensed in May. 
1631 ; pr. 1848-49 for the Percy Society) ; 'The City Madam, a 
Comedie (lie. 1632, pr. 1658), which Mr. Fleay {Biog. Chron. of the 
Eng. Drama, i. 226), however, considers to be a rijaciamento of an 
older play, probably by Jonson; The Guardian (Hr. 1633, pr. i6i;5) ; 
and The Bashful Lover (lie. 1636, pr. 1655). A Very Woman, or th(\ 
Prince of Tarent, licensed in 1634 us the work of Massinger alone, is 
generally referred to his collaboration w'ith Fletcher. 

Twelve plays of Massinger are said to be lost, but the titles of 
some of these may be duplicates of those of existing plays. Five of 
these lost plays were mss. used by John Warburton’s cook for pie- 
covers. The numerous plays in which Massingc;r’s co-operation with 
John Fletcher is generally assumed are dealt with under Beaumont 
and Fletcher. But it may be here noted that Mr. R. Boyle has 
constructed an ingenious case for the joint authorship by Fletcher 
and Massinger of the two “Shakespearian” plavs, Henry VIII. and 
Two Noble Kin.^mv.n. {See the New Shakspere Society’s Transac- 
tions, 1884 and 1882.) 

Massinger’s independent W’orks were collected by Coxetcr (4 vols., 
1759, revised edition wdlh introduction by Thomas Davie.s, i77o)i 
by J. Monck Mason (4 vols., 1779). by William Gifford (4 vols., 
1805, 1813), by Hartley Coleridge (1840), by Lieut.-Colonel Cunning- 
ham (1867), and selections by Mr. Arthur Symons in the Mermaid 
Series 0^87-89). Gifford’s remains the standard edition, and formed 
the basis of Cunningham’s text. It contains “An Essay on the Dramatic 
Writings of Massinger” by Dr. John Ferriar, 

Massinger has been the object of a good deal of criticism. A 
metrical examination of the pUys in which Massinger was concerned 
is given in Englischc Studien (Halle, v. 74, vii. 06, viii, 39, ix. 209 
and X. 383), by Mr. R. Boyle, w'ho also contributed the life of the 
poet in the Dictionary of National Biography. The sources of his 
plays are dealt with by E. Koeppel in Quelten Studien zu den Dramen 
Chapman's, Massinger's und Ford's (Strassburg, 1897). Vnr detailed 
criticism, beside the introductions to the editions quoted, icc A. W. 
Ward, Hist, of Eng. Dram. Lit. (1890) > Hi* t- 47» F. G. Fleay, Biog. 
Chron. of the. Eng. Drama (1891), under Fletcher; and Koeppel in 
Cambridge. History of English Literature, vol. vi. ; a general estimate 
of Massinger, dealing especially wdth his moral standpoint, is given in 
Sir Leslie Stephen’s Hours in a Library (3rd senes, 1879) ; Swinburne, 
in the Fortnightly Review (July 1889), w'hile a''knowledging the jus- 
tice of Sir L. Stephen’s main .strictures, .found much to say in praise of 
the poet. Full discussion of the disputed plays will be found in A. H. 
Cruickshank, Philip Massinger (Oxford, 1928) ; sre aLo th(‘ list which 
will be found at the end of ch. S, Cambridge History of English Lit- 
erature, vol. vi. (1910). 

^SSINGHAM, HENRY WILLIAM ( r<S6o-i 924), 
British journalist, was born at Old Cat ton, Norfolk. He com- 
menced journalism at the age »)f 17^ ''md, after serving on various 
new.spapers, he began, in 1907, a long association with The Nation, 
which he edited till the end of 1923. lie w'as a severe critic 
of the World W’ar and the Peace JVeaty of 19 iq and advo- 
cated co-oi>eration between the Lil)eral and Labour parties. An 
early member of the Fabian Society, Massingham ultimately 
joined the Labour party, though on ethical, rather than economic, 
grounds, and his last journalistic work was done for The New 
Statesman. He died at Tintagel, ("ornwall, on Aug. 28. 1924. One 
of the best all-round journalists of his day, he was a trenchant 
writer on politics and a discerning critic of literature and the 
drama. He published in 1892 The London Daily Press, and con- 
tributed an introduction to the memorial edition of the works 
of Mark Rutherford (1923)- 

//. W. M, A Selection from the Writings of II, W. Massingham, ed. 
by H. J. Massingham (1925), contains highly appreciative c.stiraateb 
by G. Bernard Shaw and various eminent associates 

MASSINISSA (c. 238-149 B.c. ), king of Massylian or east- 
ern Nuniidia, was educated at C'arthnge. His kingdom, though 
nominally independent of Carthage, w.is imbued to a very con- 
siderable extent with Carthaginian civilization; Massinissa, though 
a barbarian at heart, had a varnish of culture, and the crah 
and cunning in which Carthaginian statesmen were supposed to 
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excel. While yet a young man (212) he forced his neighbour 
Syphax, prince of western Numidia, who had recently entered 
into an alliance with Rome, to fly to the Moors in the extreme 
west of Africa. Soon afterwards he appeared in Spain, fighting for 
Carthage with a large force of Numidian cavalry against the 
Romans under the two Scipios. The defeat of the Carthaginian 
army in 206 led him to cast in his lot with Rome. Scipio Afri- 
ca nus is said to have cultivated his friendship. Massinissa now 
quitted Spain for a while for Africa, and was again engaged 
in a war with Syphax in which he was decidedly worsted, but 
after Scipio's arrival in Africa in 204 Massinissa crushed his old 
enemy Syphax, and captured his capital Cirta (Constantine). 

Here occurs the romantic story of Sophonisba, daughter of the 
Carthaginian Hasdrubal, who had been promised in marriage to 
JVlassinissa, but had subsequently become the wife of Syphax. 
Massinissa, according to the story, married Sophonisba imme- 
diately after his victory, but was required by Scipio to dismiss 
her as a Carthaginian, and consequently an enemy to Rome. 
To save her from such humiliation he sent her poison, with which 
she destroyed herself. Massinissa was now confirmed by Scipio 
in the possession of his kingdom. In the battle of Zama (202) 
(see Punic Wars), he commanded the cavalry on Scipio’s right 
wing. For his services he received the kingdom of Syphax, and 
thus under Roman protection he became master of the whole 
of Numidia, and his dominions completely enclosed the Cartha- 
ginian territories. It would seem that he had thoughts of annex- | 
ing Carthage itself with the connivance of Rome. In a war 
which soon followed he was successful; the remonstrances of 
Carthage with Rome on the behaviour of her ally were answered 
by the appointment of Scipio as arbitrator; but, as though in- 
tentionally on the part of Rome, no definite settlement was ar- 
rived at. Rome, it is certain, deliberately favoured her ally’s 
unjust claims with the view of keeping Carthage weak, and it 
was Massinis.sa's policy, as soon as Carthage seemed to be re- 
covering herself, to excite the fears of Rome, till at last the Third 
Punic War (149) ended in the final overthrow of Carthage. The 
king died soon after its commencement. 

Massinissa converted a plundering tribe into a settled and civil- 
ized population. To his sons he bequeathed a well-stored treasury, 
a formidable army, and even a fleet. Cirta (q,v.)y his capital, be- 
came a famous centre of Phoenician civilization. In fact Mas- 
sinissa changed for the better the whole aspect of a great part 
of northern Africa. His fidelity to Rome was merely that of 
temporary expediency. 

See Livy xxiv. 49, xxviii. ii, 35, 42, xxix. 27, xxx, 3, 12, 28, 37, xlii. 
23, 29, xliii. 3; Polybiu.s iii. 5 ix. 42, xiv. i, xxxii. 2, xxxvii. 3; Appian, 
liisp. 37, Punica, 11, 27, 105; Justin xxxiii. i ; A. H. J. Greenidge, 
Hist, oj Rome (1904). 

MASSON, DAVID (1822-1 907), Scottish man of letters, was 
born at Aberdeen on Dec. 2, 1822, and educated at the grammar 
school there and at Marischal College. He studied theology at 
Edinburgh university, under Dr. Chalmers. He gave up his 
intention to enter the ministry, and became editor of the 
Banner y a weekly paper which advocated Free Church principles. 
After two years he returned to Edinburgh, where he became a 
frequent contributor to Fraser* 5 Magazine, Dublin University 
Magazine (in which appeared his essays on Chatterton ), and other 
periodicals. In 1847 he went to London, where he became secre- 
tary (1851-2) of the “Society of the Friends of Italy.” In 1852 
he was appointed professor of English literature at University col- 
lege, London, and from 1858 to 1865 he edited the newly estab- 
lished Macmillan* s Magazine, From 1865-93 he occupied the 
chair of rhetoric and English literature at Edinburgh, and pro- 
moted the movement for the university education of women. In 
1S79 fit? became editor of the Register of the Scottish Privy 
Council, and in 1893 was appointed Historiographer Royal for 
Scotland. His magnum opus is his Life of Milton in Connexion 
with the History of His Own Time (6 vols. 1858-80). He also 
edited the library edition of Milton’s Poetical Works (3 vols., 
1874), and De (Juincey’s Collected Works (14 vols., 1889-90). 
He died on Oct. 6. 1907. Professor Masson had married Rosaline 
Orme. His son Orme Masson became profe.ssor of chemistry in 


the university of Melbourne. 

Among his other publications are Essays, Biographical and Critical 
(1856, reprinted with additions, 3 vols., 1874)* British Novelists and 
their Styles (1859), Drummond oj Hawthornden (1873), Chatterton 
(1873) and Edinburgh Sketches (1892). 

MASSON, FR£d£rIC (1847-1923), French historian and 
academician was born in Paris on March 8, 1847. His father, 
Francis Masson, a solicitor, was killed on June 23, 1848, while 
serving as an officer in the garde nationale. Young Masson was 
educated at the college of Sainte Barbe, and at the lycee Louis-le- 
Grand, and then travelled in Germany and in England; from 1869 
to 1880 he was librarian at the Foreign Office. He is best known 
for his books connected with Napoleon. In Napoleon inconnu 
(1895), Masson, with M. Guido Biagi, brought out the unpub- 
lished writings (1786-1793) of the future emperor. These were 
notes, extracts from historical, philosophical and literary books, 
and personal reflections. His other works include several books 
on Josephine; Napoleon et sa famille (9 vols., 1897-1907); 
Napoleon et son fils (1904); and Autour de Vile d*Elbe (1908). 
Masson died in Paris on Feb. 19, 1923. 

A bibliography of his works, including anonymous ones and those 
under an assumed name, has been published by G. Vicaire {Manuel 
de Vamateur des Uvres du XJX^ siecle, tome v., 1904). 

MASS PRODUCTION. The term mass production is used 
to describe the modem method by which great quantities of a 
single .standardized commodity are manufactured. As commonly 
employed it is made to refer to the quantity produced, but its pri- 
mary reference is to method.. In several particulars the term is 
unsatisfactory. Mass production is not merely quantity produc- 
tion, for this may be had with none of the requisites of mass pro- 
duction. Nor is it merely machine production, which also may 
exist without any resemblance to mass production. Mass produc- 
tion is the focussing upon a manufacturing project of the princi- 
ples of power, accuracy, economy, system, continuity and speed. 
The interpretation of these principles, through studies of opera- 
tion and machine development and their co-ordination, is the con- 
spicuous task of management. And the normal result is a produc- 
tive organisation that delivers in quantities a useful commodity 
of standard material, workmanship and design at minimum cost. 
The necessary, precedent condition of mass production is a capac- 
ity, latent or developed, of mass consumption y the ability to ab- 
sorb large production. The two go together, and in the latter may 
be traced the reasons for the former. 

I. THE ORIGINS OF MASS PRODUCTION 

In origin mass production is American and recent ; its earliest 
notable appearance falls within the first decade of the 20th cen- 
tury. The mere massing of men and materials is a procedure as 
old as the pyramids. Basic industries, like weaving, domestic 
baking, house construction and wooden ship building, arc carried 
on, with only superficial changes, much as they were in ancient 
Egypt. Cottage manufactures and handicrafts moulded the prac- 
tices of industry until the invention of the steam-engine. With 
the coming of power machines the seat of industry was removed 
from the homes of the people and a new work centre, the factory, 
was established. Much harsh criticism has been uttered against 
“the factory system,” but it is perhaps fair to say that its first 
effect was to emancipate the home from being a mere adjunct to 
the loom or bench, and its later effect was to provide the home 
with means to develop the dignified status which it has now 
attained. 

The Factory System Giving Way.— The early factory sys- 
tem was uneconomical. Its beginning brought greater risk and 
I0.SS of capital than had been known before, lower wages and more 
precarious outlook for the workers, and a decrease in quality of 
goods. More hours, more workers, more machines did not im- 
prove conditions; every increase did but enlarge the scale of fal- 
lacies built into business. Mere massing of men and tools was not 
enough; the profit motive, which dominated enterprise, was not 
enough. There remained the scientific motive which grew eventu- 
ally into what is called mass production. 

The new method came after the failure of the mercantile and 
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financial emphasis in manufacture. The advent and progress of 
financial control of industry were marked by two developments, 
the corporation and the labour revolt. Artificial combination of 
industrial plants into vast corporations for financial purposes was 
the first movement toward mass in industry. It proceeded on the 
theory that complete financial control would automatically bring 
complete profit advantage. The theory ignored many vital princi- 
ples of business and its fallacy became apparent, but not before 
serious social hostility had been incurred. 

However, it was out of the social strife thus engendered that 
the idea began to emerge that possibly the difficulty lay in the 
neglect of scientific manufacturing principles. Industry was con- 
ceded to be necessary and useful; the service it rendered was 
regarded as of sufficient value to afford fair compensation for all 
engaged in it; it was therefore urged that the attention of man- 
agement should be more directly focussed on the actual labour 
processes that were employed. This led to what was known early 
in the 20th century as the ‘‘efficiency movement” with its accom- 
paniments of time-study and similar methods, although its roots 
were laid in the experiences of sound industrial observers as early 
as 1878. It cannot be said, however, that the efficiency experts 
did more than direct attention to the problem, by showing, in 
selected instances, how the then current methods were wasteful 
of men’s earning power, and how their correction and improve- 
ment could lead to greater production, hence higher wages, and 
therefore a general betterment of labour relations. They em- 
phasized a more intelligent management of methods than was then 
in use; they did not sec that a wholly new method was possible 
which would simply abolish the problems of which the old method, 
under the most intelligent management, was inevitably prolific. 
For example they dealt with methods which enabled labourers 
whose task was to load 12^ tons of pig-iron a day, to load 47^ 
long tons a day for an increase in the day’s pay from $1.15 to 
$1.85. They did not see that another and better method might 
he devised which would make it unneces.sary for a working-man to 
carry 106,400 lb. of pig-iron to earn $1.85. Mass production was 
not in their view, but only the alleviation of the worst errors of 
competitive factory practice. 

The Motor Indtistry Leads the Way. — ^To the motor indus- 
try is given the credit of bringing mass production to experi- 
mental success, and by general consent the Ford Motor Company 
is regarded as having pioneered in the largest development of 
the method under a single management and for a single purpose. 
It may, therefore, simplify the history of mass production and 
the description of its principles if the experience of this company 
is taken as a basis. It has been already suggested that mass pro- 
duction is possible only through the ability of the public to absorb 
large quantities of the commodity thus produced. These com- 
modities are necessarily limited to necessities and conveniences. 
The greatest development of mass production methods has oc- 
curred in the production of conveniences. The motor vehicle 
represents a basic and continuous convenience-transportation. 

Mass production begins, then, in the conception of a public need 
of which the public may not as yet be conscious and proceeds on 
the principle that use-convenience must be matched by price- 
convenience. Under this principle the element of .service remains 
uppermost; profit and expansion are trusted to emerge as conse- 
quences. As to which precedes the other, consumption or pro- 
duction, experiences will differ. But granted that the vision of 
the public need is correct, and the commodity adapted to meet it, 
the impulse to increased production may come in anticipation of 
demand, or in response to demand, but the resulting consumption 
is always utilized to obtain such increase of quality, or such de- 
crease of cost, or both, as shall secure still greater use-convenience 
and price-convenience. As these increase, consumption increases, 
making possible still greater production advantages, and so on 
to a fulfilment that is not yet in view. 

The commodities that conduce to civilized living are thus far 
enjoyed by only a small fraction of the world’s inhabitants. 
The experience of the Ford Motor Company has been that mass 
production precedes mass consumption and makes it possible, by 
reducing costs and thus permitting both greater use-convenience 
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and price-convenience. If the production is increased, costs can 
be reduced. If production is increased 500% costs may be cut 
50%, and this decrease in cost, with its accompanying decrease 
in selling price, will probably multiply by 10 the number of people 
who can conveniently buy the product. 

IL THE PRINCIPLES OP MASS PRODUCTION 

As to shop detail, the keyword to mass production is simplicity. 
Three plain principles underlie it: («) the planned orderly pro- 
gre.ssion of the commodity through the .shop; (6) the delivery 
of work instead of leaving it to the workman’s initiative to find 
it; (c) an analysis of operations into their constituent parts. 
These are distinct but not separate .steps; all are involved in 
the first one. To plan the progress of material from the initial 
manufacturing operation until its emergence as a finished product 
involves shop planning on a large scale and the manufacture and 
delivery of material, tools and parts at various points along the 
line. To do this successfully with a progressing piece of work 
means a careful breaking up of the work into its “operations” in 
sequence. All three fundamentals are involved in the original act 
of planning a moving line of production. 

This system is practised, not only on the final assembly line, 
but throughout the various arts and trades involved in the com- 
pleted product. The motor car assembly line offers an impres- 
sive spectacle of hundreds of parts being quickly put together 
into a going vehicle, but flowing into that are other as.sembly lines 
on which each of the hundreds of parts have been fashioned. 
It may be far down the final assembly line that the springs, for 
example, appear, and they may seem to be a negligible part of 
the whole operation. Formerly one artisan would cut, harden, 
bend and build a spring. In 1928 the making of one leaf of a spring 
is an operation of apparent complexity, yet is really the ultimate 
reduction to simplicity of operation. 

A Typical Operation Described. — For its illustrative value 
let us trace the course of a spring leaf after it has progressed from 
iron ore through ingot, bloom and billet stages, and is rolled into 
strips, (i ) Beginning as a strip of steel prepared by the steelmill, it 
is placed in a punch press for cutting and piercing. The workman 
puts the .strip into press until it hits a stop, then trips the press. 
The cut-off and pierced piece falls on a belt conveyor which runs 
along the loading end of a series of heat-treating ovens. (2) A 
second workman takes the pieces from belt conveyor and places 
them on conveyor which passes through the furnace (in which 
temperature is automatically controlled); thence they are de- 
po.sitcd at a certain temperature by this conveyor at the unloading 
end of the furnace. (3) The heated piece is lifted with tongs by a 
third operator and placed in a bending machine which gives the leaf 
its proper curve and plunges it in oil, the temperature of which 
is maintained at a definite degree by apparatus beyond the opera- 
tor’s control. (4) As the bending machine emerges from the oil 
bath, the same operator takes out the leaf and sets it aside to air- 
cool. (5) The leaf is then drawn by a fourth operator through 
molten nitrate kept at a regulated temperature. (6) A fifth work- 
man inspects it. 

As a set of springs on the Ford car requires on an average 
17 leaves, and 25,000 springs are an average day’s output, this 
operation must be visualised as employing a great battery of lines 
similar to the one briefly described. As all the leaves in a spring 
are of different length and curve, from the bottom or master leaf 
to the top leaf, this operation must be visuali.sed as one of many 
carried on simultaneously by different batteries of machines, each 
battery working on its own special size. All of these lines, with 
their various machines and operations, are converging on the point 
where the leaves are assembled into springs. The leaf whose 
progress has been described is the simplest one. 

The operation proceeds as follows; (7) A sixth workman re- 
moves the leaf from the conveyor which carries it from the molten 
nitrate, and inserts a bolt through this and the other leaves re- 
quired in the spring. (8) A seventh workman puts the nut on the 
bolt and tightens it. (9) An eighth workman puts on the right and 
left hand clips and grinds off the burrs. (10) A ninth workman 
inspects it. (ii) He hangs the spring on a conveyor. (12) The 
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spring passes the tenth workman, who sprays it with paint, and 
the conveyor carries the spring above the ovens where it was 
originally heated, and the radiated heat “force dries*’ the paint? 
(13) The conveyor continues to the loading dock, where the 
eleventh workman removes it. 

One workman under the old system could attend the leaf 
through all these phases, or even make a complete spring, but his 
Iiroduction would be limited. Where large quantities of the same 
article arc to be made, the simplest operation may involve the 
whole time of one man. A one-minute operation will require one 
man a full day of eight hours to accomplish it on 480 pieces. Now 
this simple part, a spring leaf, must be identical in strength, finish 
and curve with millions of others designed to fulfil the same pur- 
pose. and this becomes a complicated and delicate procedure re- 
quiring automatic machinery, the most accurate of measuring de- 
vices, pyrometer controls, “go” and “no go” gauges — in fact, the 
best facilities that can be provided by modern management. The 
leaf described, w^hich is a minor matter when compared with the 
whole great process, becomes a major matter when considered by 
itself; it must have its own supply of material delivered in suffi- 
cient quantities at indicated places — for example, steel at i ; heat 
at 2 ; power and oil at 3 ; molten nitrate at 5 ; bolts at 7 ; nuts at 8; 
clips at 9; paint at 12. In this process the secrets of many arts 
and trades are employed. 

The story of this minor part illustrates what is meant by orderly 
progression of the article through the shop. It goes to meet other 
parts of the motor-car which have come from other parts of the 
plant by similar processes. The story illustrates also what is meant 
by delivering the work to the workman: every workman’s task is 
prepared for him by some other workman, and delivered to his 
hand. The third principle also is illustrated — the analysis of a 
single job into its constituent operations. The simplicity of the 
part here described should not be permitted to exclude from view 
the multitude of other operations, ranging from the heaviest forg- 
ings to the lightest manipulations in bench assembly of delicate 
electrical instruments. Some gauge inspections involve measure- 
ments to the ten-millionth part of an inch. 

The economics arising from this method are obvious. The. ma- 
chinery is constantly in use. It would be economically impossible 
to maintain all this equipment for the service of men occupied in 
the entire operation of making springs. Presses, furnaces, bending 
machines, oil baths would be idle while the workman progressed 
from operation to operation. Under mass production it is the work 
that progresses from operation to operation. Use-convenience in 
the commodity would be lessened, while price-convenience would 
be destroyed. Economy in machine hours is, however, only one ele- 
ment ; there is also economy in time and material and labour. Mass 
production justifies itself only by an economy whose benefits may 
i>e transmitted to the purchaser. 

III. THE EFFECTS OF MASS PRODUCTION 

But it is not the history and principle of mass production which 
provoke (he widest di.scussions ; the ejects of it have been placed 
under scrutiny. What have been the effects of mass production 
on society? 

(i) Beginning with management, where unquestionably mass 
production methods take their ri.se, there is a notable increase in 
industrial control, as distinguished from financial control. The 
engineer’s point of view has gained the ascendancy and this trend 
will undoubtedly continue until finance becomes the handmaid 
instead of the mistress of productive industry. Industrial control 
has been marked by a continuous refinement of standardization, 
which means the instant adoption of the better method to the ex- 
clusion of the old, in the interests of production. Financial con- 
trol was not, in its heyday, marked by a tendency to make costly 
changes in the interests of the product. The economy of scrapping 
the old equipment immediately upon the invention of the better 
equipment was not so well understood. It was engineering control, 
entrenched in mass production methods, that brought in this new 
readiness to advance. In this way management has been kept 
close to the shop and has reduced the office to a clearing house for 
the shop. Managers and men have been brought into closer con- 


tact and understanding. Manufacturing has been reduced to 
greater singleness of purpose. 

(2) The effect of mass production on the product has been to 
give it the highest standard of quality ever attained in output of 
great quantities. Conditions of mass production require material 
of the best quality to pass successfully through the operations. 
The utmost accuracy must control all these operations. Every 
part must be produced to fit at once into the design for which it 
is made. In mass production there are no fitters. The presence of 
fitters indicates that the parts have been produced unfit for imme- 
diate placement in the design. In works of art and luxury this 
accuracy is achieved at the cost of careful handiwork. To intro- 
duce hand methods of obtaining accuracy into mass production 
would render mass production impossible with any reference to 
price-convenience. The standard quality of the product is guaran- 
teed by the fact that machines arc so constructed that a piece of 
work cannot go through them unless it exactly accords with speci- 
fications. If the work goes through the tools, it must be right. 
It will thus be seen that the burden of creation is on management 
in designing and selecting the material which is to be produced by 
the multiple processes utilised in mass production. 

(3) I'he effect of mass production on mechanical science has 
been to create a wide variety of single-purpose machines which 
not only group similar operations and perform them in quantity, 
but also reproduce skill of hand to a marvellous degree. It is not 
so much the discovery of new principles as the new combination 
and application of old ones that mark this development. Under 
mass production the industry of machine making has increased 
out of all comparison with its previous history, and the constant 
designing of new machines is a part of the productive work of 
every great manufacturing institution. 

(4) The effect of mass production on employees has been vari- 
ously appraised. Whether the modern corporation is the destruc- 
tion or salvation of arts and crafts, whether it narrows or broadens 
opportunity, whether it assists or retards the personal develop- 
ment of the worker, must be determined by observable facts. A 
cardinal principle of mass production is that hard work, in the old 
physical sense of laborious burden-bearing, is wasteful. The physi- 
cal load is lifted off men and placed on machines. The recurrent 
mental load is shifted from men in production to men in designing. 
As to the contention that machines thus become the masters of 
men, it may be said the machines have increased men’s mastery 
of their environment, and that a generation which is ceaselessly 
scrapping its machines exhibits few indications of mechanical sub- 
jection. 

The need for skilled artisans and creative genius is greater 
under mass production than without it. In entering the shops of 
the Ford Motor Company, for example, one passes through great 
departments of skilled mechanics who are not engaged in produc- 
tion, but in the construction and maintenance of the machinery’ 
of production. Details of from 5,000 to 10,000 highly skilled arti- 
sans at strategic points throughout the shops were not commonly 
witnessed in the days preceding mass production. It has been de- 
bated whether there is less or more skill as a consequence of mass 
production. The present writer’s opinion is that there is more. 
The common work of the world has always been done by un- 
skilled labour, but the common work of the world in modern times 
is not as common as it was formerly. In almost every field of 
labour more knowledge and responsibility are required than a gen- 
eration or two ago. 

Some Criticisms Answered.-~Mass production has also been 
studied with reference to what has been called the monotony of 
repetitive work. This monotony does not exist as much in the 
shops as in the minds of theorists and bookish reformers. There is 
no form of work without its hardness; but needless hardship has 
no place in the modem industrial scheme. Mass production 
lightens work, but increa.ses its repetitive quality. In this it is the 
opposite of the mediaeval ideal of craftsmanship where the artisan 
performed every operation, from the preparation of the material 
to its final form. It is doubtful, however, if the mass of mediaeval 
toil was as devoid of monotony as has sometimes been pictured, 
but it is absolutely certain that it was less satisfactory in its re- 
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suits to the worker. In welKmanaged modern factories the tend- 
ency to monotony is combated by frequent changes of task. 

The criticism of mass production as a means of reducing employ- 
ment has long since been out of court. The experience of the Ford 
Motor Company is that wherever the number of men has been re- 
duced on manufacturing operations, more jobs have been created. 
A continuous programme of labour reduction has been paralleled 
by a continuous increase in employment. As to the effect of mass 
production on wages and the relations between managers and men, 
there is little need to speak. It is perhaps the most widely under- 
stood fact about mass production that it has resulted in higher 
wages than any other method of industry. The reason is at hand. 
The methods of mass production enable the worker to earn more 
and thus to have more. Moreover, the methods of mass production 
have thrown so much responsibility on the craftsmanship of man- 
agement, that the old method of financial adjustment by reduc- 
tion of wages has been abandoned by scientific manufacturers. A 
business that must finance by drafts out of the wage envelopes of 
its employees is not scientifically based. It is the problem of man- 
agement so to organise production that it will pay the public, the 
workmen and the concern itself. Management that fails in any 
of these is poor management. Disturbed labour conditions, poor 
wages, uncertain profits indicate lapses in management. The 
craftsmanship of management absorbs the energies of many thou- 
sands of men who, without mass production methods, would have 
no creative opportunity. Here the modern method broadens 
instead of narrows individual opportunity. 

(5 ) As to the effects of mass production on society, the increas- 
ing supply of human needs and the development of new standards 
of li\dng are the elements to be estimated. The enlargement of 
leisure, the increase of human contacts, the extension of indi- 
vidual range, are all the result of mass production. (H. Fo.) 

See H. Ford, My Life and Work (1024), and To-day and Tomorrow 
(1926) ; £. G. Filcne, The Way Out (1924) ; and Articles in the 
American Economic Review. 

MASTABA, in Egyptian architecture, a rectangular cut stone 
tomb, with raking sides atid a Hat roof, usually containing three 
chambers. In the first the walls were sometimes richly decorated 
with paintings and had a low bench of stone on which incense was 
burnt. The second, containing the serdaby or image of the de- 
ceased, was either closed, with holes pierced in the wall seixirat- 
ing it from the first chamber, or entered through a narrow pass- 
age through which the fumes of the incense passed. A vertical 
well-hole descended to the third in which the mummy was laid. 

MASTER, one holding a position of authority, disposition 
or control over persons or things. As a title of the holder of an 
office, the use of the Lat. magister is very ancient. M agister 
equitum, master of the horse, goes back to the early history of 
the Roman Republic (see Dictator). The British office is termed 
Master of the Horse. In mediaeval times the title was of 
great frequency. In the British royal household most of the 
offices bearing this title arc now obsolete. Of the greater offices, 
that of master of the buckhounds was abolished by the Civil List 
Act 1901. The master of the household, master of the ceremonies, 
master of the king’s music still survive. Since 1870 the office of 
master of the mint has been held by the chancellor of the ex- 
chequer. A deputy performs administrative and other duties. 

At sea, a “master’* is more properly styled “master mariner.” 
In the merchant service he is the commander of a ship, and is 
by courtesy known as the captain. In the British navy he was 
the officer entrusted with the navigation under the captain. He 
had no royal commission, but a warrant from the Navy Board. 
Very often he had been a merchant captain. His duties are now 
performed by the staff commander or navigating lieutenant. The 
master-at-arms is the head of the internal police of a .ship; the 
same title is born by a senior gymnastic instructor in the army. 
In the United States navy, the master is a commissioned officer 
below the rank of lieutenant. 

“Master** appears as the title of many legal functionaries (for the 
masters of the supreme court see Chancery ; and King’s Bench, 
Court op; for masters in lunacy see Insanity: Law; see also 
Master op the Rolls, p. 43). The “master of the faculties” is 


the chief officer of the archbishop of Canterbury in his court of 
faculties. His duties are concerned with the appointment of 
notaries and the granting of special licences of marriage. The 
duties are performed ex officio by the judge of the provincial 
courts of Canterbury and York, who is also dean of Arches, 
in accordance with s. 7 of the Public Worship Regulation Act 
1874. The “master of the Temple” is the title of the priest-in- 
charge of the Temple church in London. It was formerly the 
title of the grand master of the Knight .s Templars. The priest- 
in-charge of the Templars’ church was properly styled the ciistos. 
and this was prc.servcd by the Knights Hospitallers when they 
were granted the property of the 1’emplars at the dissolution of 
that order. The Act of 1540 (^^2 Henry Vlll.), which dissolved 
the order of the Hospitallers, wrongly styled the ciistos master 
of the Temple, and the mistake has been continued. The proper 
title of a bencher of the Inns of Court is “master of the Bench” 
{see Inns op Court). The title of “Master-General of the Ord- 
nance” was revived in 1904 for the head of the Ordnance De- 
partment in the British military administration. 

“Master” is the ordinary word for n teacher, very generally 
used in the compound “schoolmaster.” The word also is used 
in a sense transferred from this to express the relation between 
the founder of a school of religion, philosofffiy, science, art, etc., 
and his disciples. It is partly in this sense and i)artly in that of 
one whose work serves as a model or type of superlative excellence 
that such terms as “old masters” arc used. In mediaeval uni- 
versities magister was particularly applied to one who had been 
granted a degree carrying with it the licentia docendiy the licence 
to teach. In English usage this survives in the faculty of arts. 
The degree is that of artium magister, master of arts, abbreviated 
M.A. In the other faculties the corresponding degree is doctor. 
Some British universities give a maslrr’s degree in surgery. 
magister chirurgiaey C.M. or M.Ch., and also in science, magister 
scieniiaey M.Sc. 

Master was the usual prefix of address to a man's name, though 
originally confined to people of .some .social standing. I’robably 
under the influence of “mistress,” it was corrupted in sound to 
“mister,” and was abbreviated to “Mr.” In the case of the puisne 
judges of the High ('ourt “Mr. Juslict^” is still used as the 
proper official form of written address. The Speaker of the House 
of Commons and the Sp)eakcr of the Hou.se of Representatives 
at Washington and also the Speakers in the State Legislatures 
are formally addressed as Mr. S|.H»akcr. The President of the 
United States is always addressed as Mr. President. 

MASTER AND SERVANT. This comprehensive term in- 
cludes all forms of occupation in which a persoii for valuable con- 
.sidcration hires out his services in a subordinate capacity to 
another for the purpose of helping that other in the p)erformance 
of some duty or object for which a.ssislance is either necessary 
or desirable. The contract need not be reduced into writing unless 
by the terms of the bargain the employment is to extend beyond 
a year, in which case, a written agreement is necessary, under s. 
4 of the Statute of Frauds {Dollar v. Parkington, igoi, 84 L.J. 
470). Conse(iucntly, a contract of service for a period of more 
than one year, terminable at any time by six months’ notice, is un- 
enforceable unless there be a memorandum in writing (Hanau v. 
Erlichy 1912, A.C. 39). Nor will part performance take the case 
out of the statute. It seems, however, that a contract of hiring 
for a year certain need not be evidenced by writing unless it is 
to commence at a future date which would extend the term of 
employment beyond the year. Where the agreement is in writing, 
the consideration for the servant’s promise to remain in the mas- 
ter’s employ should appear on the fare of the document and also 
the period during wliich the hiring is to continue and the length 
of notice neci'.s.sary for its termination. But in a general hiring by 
parol the nature of the employment is a factor to be considered in 
determining alike the duration of the engagement, and the length 
of notice. In the case of a domestic or menial servant a general 
hiring will be construed as a hiring for a year terminable by a 
month’s notice or by payment of a month s wages (with nothing 
additional for board and lodging) on the part of the master, and 
by a month’s notice on the part of the servant. There is, how- 
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ever, no right of set off by a master for accidental breakage of do- 
mestic utensils by a servant. A custom in domestic service that 
either party may determine it at the end of the first month by no* 
ticc given at any time during the first fortnight has been held 
reasonable (George v. Davis, 1911, 2 K.B. 445). Judicial de- 
cisions show that the rule as to a month s notice is not applicable 
in the case of an editor, a governess, a farm bailiff, a .steward, the 
house-keeper of a large hotel or a servant in husbandry. But it 
has been held to apply to a gardener and a hunt.sman. 

Where the relation of master and servant clearly exists, the em- 
ployer is responsible for injury occasioned by the negligent con- 
duct of the servant in carrying out his orders. And this rule is so 
extensive as to make the master liable for the careless, reckless 
and wanton conduct of his servant, provided it be within the scope 
of his employment. But this responsibility does not prevent the 
servant from also being liable. A master is not, however, respon- 
sible for a wilful fraud outside the course of the servant’s employ- 
ment, or for an act inconsistent with the nature of his duties. 

If a servant wilfully disobey any lawful order of his master 
or unlawfully absent himself from his work, or if he be guilty of 
moral misconduct, or take a concealed commission, or prove 
grossly incompetent in some particular service for which he was 
engaged, he may be discharged without notice before the expiration 
of the period for which he was hired. Nor, in such case, is he 
entitled to any wages from the date of his discharge, if they had 
not then accrued due. There is no legal obligation on the part of 
the master to give a “character” to a domestic or menial servant, 
but it is common law misdemeanour for any one to give a false 
character cither verbally or in writing. A master need not, when 
dismissing a servant, allege any particular act on the part of the 
latter as the ground for his discharge, it being sufficient for such 
cause actually to exist. 

The obligations entailed upon a master towards his servant are 
further enhanced by the provisions of the National Health Insur- 
ance Act 1924. The consideration for the benefits under this 
Act, in the cases to w'hich it applies, being a compulsory weekly 
payment by the master and the servant of the amounts set out in 
the second schedule to the act. Sec Employer's Liability; 
Labour Law. (W. W. P.) 

MASTER OF THE ROLLS, in England, originally chief of 
the 12 clerks or masters in chancery and as such keeper of the 
rolls, e.specially of the register of original writs, and of all patents 
and grants under the great seal. He was first called master of the 
rolls in the statute 1 1 Hen. VUI. ch. 18, Before and after this date 
he is sometimes called vice-chancellor, since with the development 
of the chancery as a court, he was called upon to sit at first with 
the justices or with two or more masters; later, in the absence of 
the chancellor, by himself for judicial business. In fact he became 
the deputy of the chancellor. Meanwhile he had long ceased to be 
keeper of the records, but by the Public Record Office Act, 1838, 
their custody w'as rc.storcd to him, and he is now also chairman 
of the Slate Papers and Historical Manuscripts Commissions. Un- 
der the Judicature Act, 1875, and the Appellate Jurisdiction Act, 
1876, he now always sits with the lords justices in the court of 
appeal (which usually sits in two divisions of three judges, the 
master of the rolls presiding over one division), whose decisions 
can be questioned only in the House of Lords. The master of the 
rolls was formerly eligible to a seat in the House of Commons. 
Sir John Romilly, appointed in 1851, was the last to enjoy this 
privilege, which w'as abolished by the Judicature Act, 1873, The 
salary is £6,000; the holder is sworn to the Privy Council. 

See Hold.sworth, Hist. Eng. Law, vol. i., ch. v. (H. H. L. B.) 
MASTER OSCILLATOR, as applied to radio, is an oscilla- 
tor of comparatively low power so arranged as to control the fre- 
quency of the output of an amplifier. 

MASTERS, EDGAR LEE (1869- ), American poet and 

novelist, was bom at Garnett, Kan., on Aug. 23, 1869. He en- 
tered Knox college in Galesburg, 111 ., and was admitted to the bar 
in 1891. A small book of verses appeared in 1898; followed 
by Maximilian, a drama in blank verse (1902); The New Star 
Chamber and Other Essays (1904) ; Blood of the Prophets (1905) ; 
Althea, a play (1907); and The Trifler, a play (1908). 


It was William Marion Reedy, of St. Louis, who, in 1914, 
advised Masters to deal with the people of his own day, with 
human nature as he had seen it revealed in the court-room and 
the attorney’s office. Masters produced a series of post-mortems 
spoken by the erstwhile inhabitants of a Middle-Western village 
from beyond the grave. He entitled his work The Spoon River 
Anthology. It remains Masters’s greatest effort. 

Two of Masters's best short poems are to be found in Songs 
ami Satires (1916); other volumes of his poetry are: The Great 
Valley (1916); Toward the Gulf (1918); Starved Rock (1919); 
Domesday Book (1920); and The New Spoon River (1924). 
But the content of these books is most uneven in quality. Masters 
has also e.ssayed the novel. His novels of boyhood, as Mitch Miller 
(1920), are his best. His novels of maturity, such as The Nuptial 
Flight (1923), Mirage (1924), are uneven in workmanship, though 
they contain some striking ideas. Lee (1926) is a long dramatic 
poem; Jack Kelso (1928), in which the central figure is a poet, 
a wanderer and a friend of Lincoln, is a poem having the pro- 
portions of an epic. Masters has been the opponent of hypocrisy 
and is often an ironist of great power. 

See “Edgar Lee Masters: Critic of Life” in Llewellyn Jones’s 
First Impressions (1925) ; “Robert Herrick and Edgar Lee Masters. 
Interpreters of our Modern World,” in Harry Hansen’s Mid-West 
Portraits (1923) ; Amy Lowell on Masters in Tendencies in Modern 
American Poetry (1917) and Louis Untermeyer’s comments in 
American Poetry since igoo (1923). (W. R. Be.) 

MASTIC or Mastich, a resinous exudation obtained from 
the lentisk, Pistacia Lentiscus, an evergreen shrub of the family 
Anacardiaceae. The lenti.sk or mastic plant is indigenous to the 
Mediterranean coast region from Syria to Spain, but grows also 
in Portugal, Morocco and the Canaries. The production of the 
substance has been, since the time of Dioscorides, almost ex- 
clusively confined to the island of Chios. The shrubs are about 
6 ft. high. The resin is contained in the bark and not in the wood, 
and in order to collect it numerous vertical incisions are made, 
during June, July and August, in the stem and chief branches. 
The resin .speedily exudes and hardens into oval tears, which are 
collected every fifteen days. The collection is repeated several 
times between June and September, a fine tree being found to 
yield about 8 or 10 lb. of mastic during the season. Mastic occurs 
in commerce in the form of roundish tears about the size of peas. 
They are transparent, with a glassy fracture, of a pale yellow or 
faint greenish tinge, which darkens slowly with age. Its use in 
medicine is obsolete, and it is employed for making varnish. 

Pistacia Khinjuk and P. cabulica, trees growing throughout 
Sindh, Baluchistan and Cabul, yield a kind of mastic. In Algeria 
P. atlantica yields a solid resin. Cape mastic is the produce of 
Euryops multi fidus, the resin bush, or harpids bosch of the Boers 
— ^a plant of the Compositac family. Dammar resin is sometimes 
sold under the name of mastic. The West Indian mastic tree is the 
Bursera gummifera and the Peruvian mastic is Schinus Molle. 
The name mastic tree is also applied to a timber tree, Sideroxylon 
Mastichodendron, family Sapotaceae, which grows in the West 
Indies and on the coast of Florida. 

MASTIGOPHORA, an alternative name for the group 
Flagellata (q.v.) of the Protozoa. 

MASTODON, a name given by Cuvier to those early fore- 
runners of the elephants (q.v.) which have nipple-like promi- 
nences on the molar teeth. The generic term is now restricted 
by H. F. Osborn to a single species, Mastodon americanus, the 
American mastodon, but it is used familiarly to include a very 
large number of forms chiefly of Miocene and Pliocene age. For 
general account of the.se animals see the article Probosctdea. 

The American mastodon is a large elephant which lived during 
Pleistocene times in the forests of eastern North America. It 
po.s.sc5.se.s molar teeth in which the ridges are placed transversely 
and are almost straight, the valleys between them not being 
blocked by intermediate cusps. The anterior molar posses.scs only 
three ridges. The upper tusks are large, devoid of enamel and 
upwardly directed, whilst the lower tusks are present only in the 
young animal as short, straight and forwardly directed spikes. 

The ancestry of the American mastodon is unknown, but forms 
which are apparently closely allied have been discovered in China, 
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whilst a series of European animals, culminating in Mastodon 
horsom are usually regarded as related. This association is, how- 
ever, denied by H. F. Osborn. Skeletons of the mastodon have 
been found in Ohio and in the Hudson valley; all over the United 
States, its remains have been recorded, but it is rare in the Middle 
West and South. It is usually found in the deposits laid down in 
a swamp or small pool, and it seems certain that the animal was a 
forest form, living upon trees. {See also Elephant, Mammoth.) 

(D. M. S.W.) 

MASTOID : see Ear, Anatomy of; Ear, Nose and Throat, 
Diseases of. 

MAS'UDI (Abu-l Hasan 'Alt ibn Husain ibn 'AlI ul- 
MasTtdI) (d. c. 956), Arabian historian, was born at Baghdad 
towards the close of the 9th century. After he had been in Persia 
and Kerman, he visited Istakhr in 915, and went in the following 
year to Multan and Man.sura, thence to Cambay, Saimur and 
Ceylon, to Madagascar and back to Oman. He visited Tiberias 
in Palestine, and described the relics of the Christian church 
there. In 943 he was in Antioch, and two years later in Damascus. 
The last ten years of his life he spent in Syria and Egypt. Him- 
self a Mo'tazilite {see Mohammedan Institutions), he took 
his information, when necessary, from Persians, Jews, Indians, 
and even the chronicle of a Christian bishop. 

His most extensive work was the Kildb akhbdr uz-Zamdn or Annals, 
in 30 volumes with a supplement, the Kitdb ul-Ausat, a chronological 
.sketch of general history. The substance of the two parts was united 
by him in the Muruj udh-Dhahab wa Ma'ddin ul-Jawdhir (“Meadows 
of Gold and Mines of Precious Stones”), completed in 947 (French 
translation 9 vols. Paris 1861-77). In 956 he finished a second edition 
of this. Another work of Mas'udT, written in the last year of his life, 
is the Kitdb ut-Tanbih wal Ishrdf (the “Book of Indication and 
Revision”), in which he summarizes the work of his life and corrects 
and completes his former writings. It has been edited by M. J. dc 
Gocjc (Leiden, 1894). 

An account of Mas’udPs works is to be found in dc Sacy’s memoir 
and in Goeje’s preface to his edition of the Tanbih, and of the works 
extant in C. Brockelmann’s Gesch, der Arabischen Litteralur, i. 144- 
34s (Weimar, 1898). C. Field’s Tales of the Caliphs (1909) is based on 
Mas'udl. 

MASULIPATAM or Bandar, a seaport of British India, 
administrative headquarters of the Kistna district of Madras, 
on one of the mouths of the river Kistna, 215 m. N. of Madras 
city. Pop. (1921), 43.940. Masulipatam was the earliest English 
settlement on the Coromandel coast, its importance being due to 
the fact that it was the bandar or port of Golconda. An agency was 
established there in 1611. During the wars of the Carnatic, the 
English were temporarily cxjDelled the town, which was held by the 
French for some years. In 1759 the town and fort were carried 
by storm by Colonel Forde, an achievement followed by the 
acquisition of the Northern Circars {q.v.). In 1864 a great .storm- 
w'ave swept over the entire town and is said to have destroyed 
30.000 lives. In former days the chintzes of Masulipatam had a 
great reputation, but the weaving industry has declined. There 
arc cotton ginning and pressing factories and rice mills, and Ma- 
sulipatam has a college and training schools. The port is only a 
roadstead, where vessels anchor 5 m. out. There is a branch line 
from Bezwada on the Madras and Southern Mahratta railway. 
The chief educational institution is the Noble college of the 
Church Missionary Society. 

MASURIAN LAKES, BATTLES OF THE, 1914 and 
1915. {See Tannenberg.) It was the lake barrier which had 
proved the undoing of the Russians in their advance into East 
Prussia, and twice again, was it to bring about their defeat 
when the Germans in their turn assumed the offensive. Jilinsky 
had failed to combine the action of his two armies, urging one 
forward to intercept what he thought to be a beaten enemy and 
dispatching the other on a subsidiary objective. The disaster to 
the II. Army had come to him as a crushing surprise, and in 
his fear that Rennenkampf would share the fate of Sainsonov, 
he ordered the I. Army to halt and act on the defensive until fresh 
troops could be brought up from the centre of Russia. All chance 
of catching the Germans at a disadvantage during their tempo- 
rary disorganization after the fighting at Tannenberg was thus 
lost. 
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I. THE SUMMER BATTLE 

Ludendorff was not long in deciding what was to be done after 
the destruction of Samsonov. Even before the fighting at Tannen- 
berg was over, on Aug. 29, 1914, he had commenced moving troops 
northwards to meet Rennenkampf. He was strongly urged to move 
southwards to the support of the sorely tried Austrians, but this 
would have meant leaving a strong and undefeated enemy directly 
in his rear, whilst attempting to traverse the self-same desert area 
which had tried Samsonov so greatly. From the German point of 
view it was more important to free East Prussia from the invader 
at once, and the Austrians must therefore wait their turn. 

Position Before the Action. — All the German divisions had 
received their first reinforcements and were flushed with victory 
and full confidence in their leaders. Two fresh corps had arrived 
from the west. Rennenkampf did not appear to be on the move 
and was evidently commencing the blockade of Kbnigsberg. 
Lotzen, the little fortress holding the main gap in the centre of 
the line of lakes, was still in German hands. Everything there- 
fore seemed favourable for a German offensive. 

Ludendorff ’s plan for his advance was in outline as follows: 
(i) Goltz with 2i divisions was to check any advance on the 
part of the Russian II. Army from Poland; (2) Francois with 
three divisions and a cavalry brigade was to move round the 
southern end of the lakes at Johannisburg with the primary object 
of turning Rennenkampf 's left, and at the sane time dealing with 
any Russian forces assembling to the south of the lakes; (3; 
Mackensen with two divisions and two cavalry divi.sions was to 
cross the Lotzen gap and join with Frangois in the attack against 
Rennenkampf ’s left; (4) the main body of eight divisions was 
to move direct on the Insterburg gap; (5) the Konigsberg garri- 
son was to make a demonstration against the blockading troops. 

Rennenkampf had commenced withdrawing on Aug. 30, and 
on Sept. 2 he issued orders for a position to be taken up for 
defensive action from the sea near Libau to Angerburg at the 
northern end of the lakes. This position offered many advantages 
from a defensive point of view, running as it did behind the 
rivers Deime, Alle and Omet, but it was loo extensive for the 
force of 1 2 divisions which Rennenkampf had at his disposal, the 
distance from flank to flank being 60 miles. Moreover, the left 
flank was exposed to attacks coming from the Lotzen gap and 
the southern end of the lakes. But it was chiefly in the manner 
in which he proceeded to occupy this po.sition (hat he erred. He 
had no idea where the Germans were or what they had been doing 
in the interval since Tannenberg. He only had persistent rumours 
that the Germans were sending billeting parties to Konigsberg. 
Instead of maintaining strong forces in front of his chosen posi- 
tion, in order to discover the enemy’s intentions, Rennenkampf 
committed his troops at once to a linear defence of the line. He 
placed four of his divisions along the Deime on a front of 18 
m., while keeping ’seven divisions to hold the remainder of his 
line of 42 miles. A single division was placed opposite the Lotzen 
gap to the east of the lakes. 

It will thus be seen that from the very start of their manoeuvre 
the Germans had succeeded in out-gencralling Rennenkampf. On 
the left of their line they were containing four Russian divisions 
with garrison troops, equivalent to about a division. In the centre 
they were opposing eight divisions to seven Russian divisions. On 
the right they were advancing with no less than five divisions 
and two cavalry divisions against a single Russian division. 

German Attack. — Goltz attacked and took Mtawa on Sept. 4, 
and thereafter kept in check any of the units of the Ru.s.sian II. 
Army which attempted to advance. By the night of Sept. 5 
Frangois was approaching the southern end of the lakes. By the 
6th he had taken Johannisburg and Nikolaiken, driving back the 
few Russian troops opposing him. By the 7th he was through 
the lakes and had captured Bialla and Arys. The Russian troops 
opposing him had been hurried up without proper artillery sup- 
port and were dispersed in disorder. Eleven Rus.sian battalions 
were thus dissipated without result. On the 8th Frangois turned 
northwards against the Russian flank. Sept. 9 was to be a fateful 
day for the Germans. Mackensen had commenced his crossing 
at Lotzen during the 8th, but he could not enlarge the bridge-head. 
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His troops attacked at 5 a.m.^ 12 noon and 8 p.m. on this day 
without success and that evening he reported no progress to 
Francois. ^ 

Francois' attack against Soltmahnen on the morning of the 
pth came as a complete surprise to the left flank of the Russians 
opposing Mackensen. By noon the Russians were in hopeless 
rout, leaving 5.000 prisoners and 6q guns in the hands of Francois. 
The German enveloping movement had met with complete success. 
Rennenkampf's left flank division had been destroyed and about 
8.000 men of the Russian X. Army concentrating about Augus- 
towo and Osowiec had been placed out of action. The left flank 
of Rennenkampf 's army now lay open to the attack of five Ger- 
man divisions. A second Tannenberg seemed more than probable. 

Ludendorff had employed the 5th, 6th and 7th in bringing his 
eight divisions in line facing the Insterburg gap and, on the 8th, 
contact was gained with Rennenkampf's outposts. On the 9th, 
coinciding with Francois' attack, the Germans moved forward 
along the whole front. Little progress was made anywhere, and 
on the right the Russians made a determined counter-attack which 
completely held up the German advance. This check seems to 
have paralyzed Ludendorff temporarily, for he ordered his right 
under Francois and Mackensen to hold fast and even to close in 
to the centre for fear of disaster. But Rennenkampf had taken 
fright at the menace to his left and hud decided to withdraw. 
That night he ordered a general retreat. He had been just too 
quick for the Germans. When Ludendorff allowed his right to 
move forward again, nothing further than cutting off the streams 
of disorganized transport and breaking up the Russian rear-guards 
was possible. Rennenkampf had pushed his retreat with despera- 
tion. Two of his corijs had covered 58 m. in 60 hours. By the 
13th he was safe from annihilation, and by the J4th his exhausted 
troops had crossed the East Prussian frontier between the forest 
of Rominten and the river Niemen. 

Although the Russian I. Army had not been surrounded, it had 
suffered almost as much as the II. Army. Casualties since Sept. 6 
had amounted to 125,000 men and 150 guns. Two corps had 
been destroyed and the whole army was out of action as a mobile 
force through lack of transport. The chief credit for this success 
must lie with Francois, in his march round the southern end of 
the lake.s his men had covered 77 m, in the four critical days 
Sept. 6-q, and there had been severe fighting on two of those 
days. Had Ludendorff been quicker to realise that Rennenkampf’s 
counter-attack on the gth was made in order to disengage himself, 
and had his orders to Francois for the loth and nth not been 
so cautious, there can be no doubt that Rennenkampf’s army 
would have been all but destroyed. 

11 . THE WINTER BATTLE 

During their 28 days' invasion of East Prussia the Russians 
had lost some 310.000 men from the flower of their army and 650 
guns. Their offensive had been completely defeated and they 
had been thrown on the defen.sive. It was not till late in the 
winter of 1914-15 that they began to show signs of activity once 
more. From the German point of view it w^as important to pre- 
vent another Russian invasion of East Prussia and it was there- 
fore decided to upset the Russian plans by a strong offen.sive. 

German Dispositions.— In Jan. rqis the German VIII. 
Army, under Below, was holding a line from the frontier south 
of Lake Spirding, to the river Mcmel. Some 100,000 Germans 
were facing 200.000 men of the Russian X. Army under Siewers. 
To the south there were signs of a Rus.sian XII. Army being 
assembled between Modlin and Thorn. Four fresh corps had 
been allotted for the offen.sive, making a total of some 250,000 
men. In outline the German plan was as follows: (1) The X. 
Army (eight divisions and one cavalry division), under Eichhorn, 
was to envelop the Russian right, moving southwards from the 
Insterburg gap. (2) The right wing of the VIII. Army (three 
divisions), under Litzmann, was to envelop the Russian left by 
moving round the southern end of the lakes. (3) The remainder 
of the VIII. Army (four divisions) was to hold the centre. 

Orders for the advance were is.sucd on Jan. 28. The attack in 
the south was to commence on Feb. 7, with a view to drawing the 


attention of the Russians to this quarter. Hie main attack was 
then to come from the north on the 8th. Conditioios were very 
different from those of the advance in Sept, of the year before. 
The weather was bitterly cold and the whole country was deep in 
snow. Large numbers of sleighs had been collected and the scale 
of clothing and food greatly increased. The German administra- 
tion left nothing undone which could be thought out beforehand. 

German Line Advanced. — ^Litzmann’s advance found the 
marshy country in front of Johannisburg almost impassable, and 
the attack of the 7th came to little. Many of the units had to 
force their way through blinding snow storms, and it was not 
till the 8th that the Russian positions on the Pisseck were reached 
and taken, and by the 9Lh the end of the lakes was passed. This 
diversion served its purpose well, for the attack of the German 
X. Army in the north came as a complete surprise to the Rus- 
sians in their winter quarters, leisurely thinking of an advance in 
the spring. They were given no time in which to readjust their line, 
and reserves had to be thrown in piece-meal to save the situation. 
On the 10th, a determined stand was made by four Russian divi- 
sions on either side of Eydtkuhnen, but by evening their resistance 
had been broken. Everywhere the effect of the German heavy 
artillery was derisive. Despite the difficulty of bringing forward 
the heavy wheeled vehicles, which broke through the frozen crust 
of the ground, the Germans never failed to support their infantry 
at the decisive point. By the i2lh, Bclow's army had reached a 
line stretching from the forest of Rominten to Ludwinow. 

Meanwhile, the German centre had moved forward to keep in 
touch with the southern wing. Russian resistance in the south 
seemed to centre round the town of Lyck, and Litzmann was 
reinforced by a fourth division for its capture. P'rom the lolh 
to the 13th the fighting round Lyck was desperate. Often the 
opposing sides could not distinguish each other in the blizzards 
which swept over them, and owing to the difficulty of ammunition 
supply the infantry were unsupported by artillery fire of any 
sort, and fierce hand to hand fighting ensued. Casualties on both 
sides were therefore heavy and the Rus.sians also lost over 8,000 
prisoners and 14 guns. By the night of the 13th the Russians had 
been forced back and the town was in German hands. 

Position After the Battle. — By the 14th, the German line ran 
from Rajgrod in the south, through Suwalki, to Sztabinki in the 
north, in a semi-circle round August dwo, at a distance of from 9 
to 10 m., from the town. The wooded and close nature of the 
country made concerted attacks very difficult, but everywhere 
the superior individual training of the German soldier triumphed 
over the more ignorant Russian. The Rus.sians fought with des- 
peration to maintain their positions and it was not till the 17th 
that Siewers finally gave the order to abandon Augustovyo. He 
succeeded in escaping envelopment by abandoning most of his 
transport and ammunition columns and retiring in disorder on 
Grodno. By the 20th the Germans were no longer in touch with 
the retreating Russians. 

In the winter battle the Russians lost 3 10,000 prisoners and 
300 guns, and the X. Army, like the 1 . and 11. Armies, was placed 
hors de combat. They had been caught unawares in winter 
quarters, without proper protection and with an inferior intelli- 
gence service. Had the Germans been able to bring up the whole 
of their guns and ammunition on P'eb. 14 they might have suc- 
ceeded in surrounding Augustow, but the weather prevented this 

BiBUC)GRAi*H.y. — H. von Redurn, W inter scklacht in Masuren (1918) ; 
P. von Hindenburg, Out of My Lijv. (1920) ; E. Ludendorff, My War 
Memorh's (1922) ; Hoffmann, Thv War of Lost Opportunities^ London, 
1924. Canon, Ludendorff sur le Front Russc, 1014-1$, Paris, 192A. 
{See also World War: Bibliography.) (W. E. I.) 

MASURroM or EKA-MANGANESE, a chemical ele- 
ment, atomic number 43, the existence of which has only been 
demonstrated spectroscopically (see fFrll J. Tacke, Zeif. angew 
Chemivy 1925). 

MATABELE (“vanishing” or “hidden” people, so called 
from their appearance in battle, hidden behind enormous oxhide 
shields), a people of Zulu origin, who under the chief Mosilikatze 
were driven out of the Transvaal by the Boers in 1837. In their 
new territories the Matabele absorbed many members of the 
conquered Mashona tribes. The Matabele are now herdsmen and 
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agriculturists. The sororate is practised and a man may marry all 
his wife’s sisters. (See Africa, voi. i., no. 4 [1928].) 

MATACAN, an independent linguistic stock of South Ameri- 
can Indians, so called from the Matacos, its best-known tribe. 
The Matacan tribes occupied a considerable area in the Bolivian 
and Argentine Chaco, along the Pilcomayo and Vermejo rivers, 
from the foothills of the Andes eastward to (he Paraguay. Many 
of the tribes belonging to the stock are now extinct. The Mata- 
cos to-day are found south of the Vermejo in the western Chaco. 
The Chorotes (q.v,), one of the tribes of this stock, have recently 
been carefully studied by Nordenskiold. As described by the 
older writers, the Matacos (Mataguayes) and their allilialed 
tribes were an ugly, dark-skinned people, living mainly by hunt- 
ing and fishing. They wore a kilt of skins, and lived in temporary 
small grass-thatched huts with very small, low doorways like 
those of the Chiquitos {q.v.). Their weapons were the bow, 
spear and club. They appear to have had no chiefs or leaders of 
authority. Monogamy was the rule. They performed elaborately 
costumed dances, but had no religious structures or images. 

See D. G. Brinton, ‘‘Linguistic Cartography of the Chaco Region*’ 
{Proc. Amer. Philos. Soc., vol, xxxvii.) ; J. Cardus, Las Missions 
Franciscanas en el territorio dc la Repiihlica de Bolivia (Barcelona, 
j886). 

MATACHINES, bands of mummers or itinerant players in 
Mexico, especially popular around the Rio Grande, who wander 
from village to village during Lent, playing in rough-and-ready 
style a set drama based on the history of Montezuma. Dre.ssed in 
fantastic Indian costumes and carrying rattles as their orchestra, 
and with the help of a chorus of dancers they portray the deser- 
tion of his people by Montezuma, the luring of him back by the 
wiles and smiles of Malinche, the final reunion of king and people, 
and the killing of El Toro (the bull), the author of all the mischief. 

MATADOR: see Btu.L-FiGHTiNC. 

MATAGALPA, the metropolis of the coffee region of Nica- 
ragua, a highland town with a number of foreign residents. The 
town lies about 3,000 ft. above the sea, has a population (1928) 
of about 12,000, and during the dry season is reached in a few 
hours from Managua by motor car (distance, 103 m.) and in the 
wet .season, from Managua and Leon (120 m.) by mule or horse- 
back, a two-day journey at its best. The coffee is shipped via 
Corinto. Matagalpja is a base for the mining and limber-cutting 
areas. 

MATAMOROS, a town and port of the State of Tamaulipas, 
Mexico, on the south bank of the Rio Grande, 28 m. from its 
mouth, opposite Brownsville, Texas. Pop. (iqio) 7,390. Mata- 
moros stands in an open plain, the commercial centre for a large 
district, but its import trade is prejudiced by the bar at the mouth 
of the Rio Grande, which ix*rmits the entram j of small vessels 
only. The exports include hides, wool and live stock. The im- 
portance of the town is due to Brownsville, Texas, across the bor- 
der, and its rail connection southward into Mexico. Matamoros 
was founded early in the iQlh century, and was named in honour 
of the Mexican patriot Mariano Matamoros (r, 1770-1814'). In 
the war between the United States and Mexico, Matamoros was 
easily taken bj^ the Americans on May 18, 1846, following Gen. 
Zachary Taylor’s victories at Palo Alto and Resaca de la Palma. 
Matamoros was occupied by the Mexican imperialists under Mejia 
in 1864, 2Uid by the French in 1866. 

MATANZAS, an important city, port and centre of the 
sugar industry of Cuba, located on the northern coast of the 
island, 58 m. E. of Havana. Pop. (1925) 63,412. It is reached by 
rail, electric line, and by the new Central highway, from Havana 
and is connected by rail and highway with Santiago (48/ m. S.E.). 
The harbour is in an oi3en bay, 2 m. wide. Three rivers flow into 
the bay. Of these rivers the Yumuri is famous for the beauty 
nf its valley, back of the city. Matanzas is divided into three sec- 
tions by the Yumuri and the San Juan rivers. Wooded hills rise 
above the sloping plain on which the city is built, and above them 
the conical Pan (or loaf) de Matanzas (1,277 ft. high) which is 
3 notable landmark. The Paseo de Marti, skirting the harbour, 

a famous drive, marked at one end by a statue of Ferdinand 
VIT. of Spain and on the other by a monument to the heroes of 


45 

Cuban independence executed here by the Spaniards. A drive 
leads also to the ancient Castillo dc San Severino (built in 1694 
and rebuilt in 1 773 ), to two more modern forts and to the Yumuri 
valley and the Caves of Bellamar, famous resorts. In the Yumuri 
valley is the Hermitage of Monteserrata, on La Cumbre, a hill 
crowning the valley. The history of Matanzas antedates the 
founding of the city, which took place in 1693, for prior to that 
its harbour was the resort of pirates. The town rt‘ceived the right 
to local government in i6fj4, and in 1S15 was made capital of its 
department. Gabriel de la Concepcion Valdes, a mulatto poet 
known as El Placido (1809-1844), was born in Matanzas and 
executed there for participation in the negro conspiracy of 1844. 

MATAR6 (anc. Iluro). a seaport of north-eastern Spain, in 
the province of Barcelona, on the Mediterranean Sea and the 
Barcelona -Perpignan railway. Pop. (1920), 24,125. The wine of 
the neighbourhood, which resembles port, is shipped in large quan- 
tities from Barcelona: and the district furnishes fine roses and 
strawberries for the Barcelona market. The mdustries include the 
manufacture of linen and cotton goods, especially canvas and tar- 
paulin, and of soap, paper, and chemicals. The railway opened in 
1848 was the first constructed in Spain. Outside the town is the 
much-frequented carbonated mineral spring of Argentona. 

MATCH. A piece of intlammable material, such as wood, 
cardboard or waxed thread, provided with a tip which ignites by 
friction. From the very earliest ages some means of bringing 
fire into existence has been of primary importance. During the 
evolution of fire-producers, other methods than that of friction — 
both chemical and mechanical — ^have been employed but the 
most successful agency for obtaining fire ha.s been the friction 
match. 

Discovery of Phosphorus. — In 1670 the alchemist Brand, of 
Hamburg, discovered phosphorus, which is present in urine in the 
form of alkaline and organic phosphates. Brand was yiroparing 
a li(|uid from urine which was supposed to pos.sess the power of 
transmuting silver into gold, and hit upon phosphorus by acci- 
dent. Phosphorus unites W'ith oxygen with such facility that 
spontaneous ignition ensues on cxpo.sure to air; and the enigma, 
to which early efforts to utilize this material in a practical form 
W'cre directed, was the control of thi.s property. The earliest 
known method consisted in the rubbing of a small particle of 
pho.sphorus between two pieces of brown paper, and in the ig- 
niting of a **Spunk^* or splinter of wood, previously tipped with 
sulphur. The risk of injury from burns by this process is apparent, 
and probably for this reason the employment of phosphorus for 
the purpo.se of ignition remained dormant for more than 100 
years afterwards. Then the use of the phosphoric taper was 
suggested. This device consisted of a sealed glass lube con- 
taining a small portion of phosjihoru.s and a small length of waxed 
thread; ignition occurring upon coni act with the atmosphere. 

The I’hosphorus Bottle of Cagniard de Latour (r8io) con- 
tained partially oxidized pho.sphorus used in conjunction with 
a sulphur tipped .splint and ignited by friction. In i8r6 FratK'ois 
Dero.sne is .stated to have manufactured friction matches con- 
taining phosphorus. 

Lucifers. — The year 1827 saw the first really useful friction 
match, made by an Engli.shman — John Walker, a druggist of 
Stockton-on-Tee.s. Walker's matches contained no phosphorus, 
but were made of chloral e-of-pot ash, sugar and gum arabic. The 
method of striking to obtain fire was to draw the splinter of wood, 
tipped with this composition, rapidly and under considerable 
pressure, through a piece of folded sandpaper. Imitations of 
Walker’s match were .sold by Samuel Jones of London, and also 
by G. F. Watts under (he name of ** Lucifers.” None of these 
so-called '^Lucifers” easy of ignition. Attempt .s were made to 
provide special striking .surfaces on the box; one of the first being 
composed of chlorate-of-potash, antimony sulphide, oxide of lead, 
sulphur and gum arabic, sold under the name of Confer eves.” 

Sauria’s Invention.^ — Notwithstanding the.se experiments, an 
easily intlamm?>ble friction match was not achieved until a satis- 
factory method of embodying phosphorus in a suitable mixture 
was invented. This seems to have been successfully accomplished 
by Dr. Charles Sauria of St. Lothair in 1831. Sauria neglected 
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to acquire a patent, and as a consequence matches were manu- 
factured according to his formula in many places, notably in 
X'ienna and Darmstadt. 

The Early Dangerous Tradc^The early strike-anywhere 
matches consisted mostly of a mixture of glue and the inflam- 
mable element in large quantities, but as manufacture progressed 
i! was found that a very much smaller quantity of phosphorus 
was required to arrive at a satisfactory result, and that about 5% 
in a mixture with chlorate-of -potash and certain inert diluents 
was sufficient. Unfortunately the use of yellow phosphorus was 
accompanied by an insidious disease, known as Phosphorus Nec- 
rosis, or caries of the upper or lower jaw, which attacked workers 
in the industry, particularly those who were unhealthy. Sesquisul- 
phide of phosphorus can be used without any deleterious effects 
and has now supplanted the poisonous phosphorus throughout 
the civilized world; an international convention at Berne in 1906 
agreed to prohibit the u.se of yellow phosphorus. 

The Safety Match* — A history of the evolution of the fric- 
tion match would not be complete without some reference to the 
safety match, which is manufactured on a somewhat different 
principle. In this match the oxidizing agent, chlorate-of-potash, 
is sejjarated from the inflammable portions of the composition, 
the former being on the head of the match, while the latter, con- 
sisting chiefly of amorphous phosphorus, is affixed to the box side. 

Match Manufacture. — Since about 1900, the methods of 
match manufacture have undergone a complete change. From an 
industry in which practically every operation was conducted and 
completed by manual labour, it has become one of the most highly 
mechanized forms of industry. At the time of the introduction of 
Walker’s Match, ** Spunks*' or splinters of wood were chopped off 
the wood-block in .single units, and were dipped in the same man- 
ner. This procedure has now given place to specialized machinery 
adapted to each and every stage of the manufacture. Modern 
matches are prepared from tw^o species of wood : viz. : — American 
pine and aspen. 

Probably the earliest effort to provide a speedier means of 
dipping the matches consisted in as.sembling the splints in serried 
rows in a frame, in which each unit was separated. After dipping 
the matches were then dried, as.sembled from the frame, and put 
into the boxes by female labour. The boxes were prepared by 
cutting a thin shaving from a piece of timber, previously sawn 
to the correct size and stamped by means of a die folding; then 
finally fastened down with flour paste, and paper. 

Match Machines. — In the modern match factory, ingenious 
mechanical devices are adapted to each proce.ss; in many instances 
the operations are combined on a single machine, notably on the 
so-called continuous match machine. There are two preparatory 
and essential requisites in the manufacture of matches, viz.: — 
(a ) The preparation of the match splint, (b) The putting together 
of the boxes. In order to prepare the splint, a log with the bark 
still attached, about 8 ft. or more in length by about 10" or more 
in diameter, is crosscut to obtain convenient lengths for sub- 
sequent handling. A machine of a simple type is next brought into 
operation for the purpose of debarking the log. A vertically rotat- 
ing disc, furnished on its face with several knives set slightly in 
advance, .serves to expose the wood and leaves it free for 
further treatment, which consists in slitting the log into a thin 
veneer about diameter. In this process in England the log 
is fixed between two dogs, or clutches, of the machine, which 
seize it at each end and hold it firmly enough to prevent its slip- 
ping, while the shaving or veneer is being discharged. A revolving 
motion is then imparted to it, during which the log is incessantly 
pressed against a stationary knife. By this means the veneer is 
formed in one long shaving, suitable for further treatment in a 
cro.sscutter, which descends upon the assembled veneer. The out- 
put of this splint cutting contrivance approaches 2 millions per 
hour. 

Impregnation of the splints in a chemical solution to prevent 
a glowing ember comes next, and for this purpose boric acid can 
be used. Splints are then dried and finally cleaned and straightened 
for presentation to the continuous match machine. 

Box-making. — ^The making of the boxes follows up to a point 


the same route as the prei>aration of the splints, but with certain 
differences. The shaving is cut thinner, being only about 1/30" 
thick, and the veneering machine for this purpose is fitted with 
scoring knives, which serve to mark the shaving in the exact place 
for the convenience of subsequent folding. The assembled veneer 
is then submitted to the chopper and sliced into its necessary 
widths. A complete box is composed of three distinct pieces of 
wood: (a) The rim of the inside, (b) The bottom of the inside, 
(c) The outer case. There are two machines for the preparation 
of the box, the inner machine and the outer; both are automatic. 
A machine for making the outsides can turn out 8,000 to 10,000 
boxes per hour, while the inside machine can make 6,000 to 
7,000 per hour. 

The Continuous Match Machine. — On being assembled, the 
boxes are then carried forward to the continuous match machine. 
There are types, with varying capacity, but in round figures 7-i 
millions of matches can be paraffined, dipped, dried aiid put into 
their final resting-place in the space of 10 hours by one of these 
wonderful machines, with the assistance of about four attendants. 
In area, one type occupies a space of about 53 ft. long by 10 
ft. wide by 9 ft. high. It weighs over 20 tons. For the purp)Ose 
of obtaining a good mental picture of one of the.se machines, an 
endless perforated steel plate of con.siderable length can be 
readily imagined, at the beginning of which the splints contained 
in a suitable hopper are inserted by a joggling mechanism and a 
plunger into the plate, are carried forward over and dipped into 
the heated paraffin, and thence forward to a container with the 
striking composition, where they receive the ignitive head. A 
further advance carries them over and under a series of planes, 
during which the drying is completed, which process occupies 
about one hour of time, until they arrive almost at the point from 
which they started, when they are ejected into the boxes, the inner 
of which has been previously placed into the outer by an apparatus 
specially designed for this purpo.se. The continuous machine then 
opens the empty box by a self-acting plunger, and closing it again 
in a similar manner, delivers it ready for the wrapping operation. 

(W. H. Di.) 

UNITED STATES 

The process of matchmaking in the United States differs 
radically from that common in England. The planks for the 
matches are sawed 2 in. thick, seasoned for two years, and then 
.sawed into match blocks, of which those free from knots and 
with a straight grain are selected to be cured and fed into the 
match machine. At the head of the match machine, which is 
about 50 or 60 ft. long and 20 ft. high, is a frame which holds 
rows of hollow dies, which descend vertically and cut out splints 
from the match blocks. Some machines cut 50 splints at each 
revolution, and, with a speed of over 300 revolutions a minute, 
have produced 10,000,000 matches in a working day. Square 
stick matches are not popular in America and their manufacture 
is virtually discontinued. Of all wood matches made in the United 
States 97i% are of round grooved splint type — ^both strike-any- 
where safety and strike-on-box .safety types. These splints are 
automatically forced out of the dies into the perforations of a 
cast-iron plate. This forms part of an endless chain on which the 
splints are passed through a chemical .solution, containing mono- 
ammonium phosphate, which impregnates the wood and prevents 
an afterglow when the match is burned. After drying to evaporate 
the water from this chemical bath, the machine carries the splints 
through a bath of paraffin wax, or similar material, so that they 
will catch fire readily when the match is lighted, the wax taking 
the place of the sulphur formerly used. 

The machine then carries the splints through two dips to put the 
head on the match. The first dip gives the match the bulb, which 
is inert to ordinary friction and protects the tip of the match. 
The second dip forms the eye of the match, which is much smaller 
than the bulb and ignites when the match is struck. The modern 
match head contains a large number of chemicals and other in- 
gredients, such as phosphorus, chlorate, potash, zinc oxide, glue 
and forms of gums, ground glass, quartz, whiting, etc., which 
must be thoroughly compounded for several hours in large mills 
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by means of special machines and under expert supervision. After 
being tipped the matches travel through blasts of air where they 
are dried. On their return to the head of the machine, punches 
drive the sticks out of the plates into a mechanism that packs 
the matches in cardboard boxes in two layers, with the heads in 
the opposite direction. Strips of cardboard are put over the 
matches and the covers sealed on the boxes — all by machinery. 
The book matches, which are supplied to smokers to be carried 
in the pocket, are safety matches, and are also made automatically 
by a machine which slits and dips the cardboard, puts the com- 
position on the cover, and binds and cuts apart the books. 
MATCH-LOCK: see Gun. 

or Paraguay Tea, the dried leaves of Ilex paraguari- 
ensis (and some other species), an evergreen shrub or small tree 
belonging to the same genus as the common holly. The leaves 
are from 6 to 8 in. long, shortly stalked, with a somewhat acute 
tip and finely toothed at the margin. The small white flowers 
grow in forked clusters in the axils of the leaves; the sepals, 
petals and stamens are four in number, or occasionally five; 
and the berry is 4-secdcd. The plant grows abundantly in Para- 
guay, and the south of Brazil, forming woods called yerhalcs. 

Although mate appears to have been used from time im- 
memorial by the Indians, the Jesuits were the first to attempt its 
cultivation. This was begun at their branch missions in Para- 
guay and the province of Rio Grande dc San Pedro, where .some 
plantations still exist, and yield the best tea that is made. From 
this circumstance the names Jesuits’ tea, tea of the Missions, St. 
Bartholomew’s tea, etc., are sometimes applied to mate. Under 
cultivation the quality of the tea improves, but the plant re- 
mains a small shrub with numerous stems, instead of forming, 
as in the wild state, a tree with a rounded head. From cultivated 
plants the leaves arc gathered every two or three years, that in- 
terval being necessary for restoration to vigorous growth. 

The collection of mate is chiefly effected by Indians employed 
for that purpose by merchants, who pay a money consideration to 
the government for the privilege. The Indians usually travel 
in companies of about twenty-five in number, build wigwams 
and settle down to the work for about six months. Their first 
operation is to prepare an open space, called a tatacua, about 
6 ft. square, in which the .surface of the soil is beaten hard and 
smooth with mallets. The leafy branches of the mate are then 
cut down and placed on the tatacua, where they undergo a pre- 
liminary roasting from a fire kindled around it. An arch of poles, 
or of hurdles, is then erected above it, on which the mate is 
placed, a fire being lighted underneath. After drying, the leaves 
are reduced to coarse powder in mortars formed of pits in the 
earth well rammed. Mate so prepared is called caa gazu or yerva 
do polos, and is chiefly used in Brazil. In Paraguay and the vicin- 
ity of Parana in the Argentine Republic, the leaves are deprived of 
the midrib before roasting; this is called caa-miri, A very 
superior quality, or caa-cuys, is also prepared in Paraguay from 
the scarcely expanded buds. Another method of drying mate has 
been adopted, the leaves being heated in large cast-iron pans 
set in brickwork, in the same way that tea is dried in China. 

The tea is prepared in a small silver-mounted calabash, the 
tapering end of which serves for a handle. In the top, there is a 
hole and the tea is sucked by means of a bombilla. This instru- 
ment consists of a small tube 6 or 7 in. long, formed either of 
metal or a reed, which has at one end a bulb made either of ! 
extremely fine basketwork or of metal perforated with minute ! 
holes, so as to prevent the particles of the tea-leaves from being 
drawn up into the mouth. Some sugar and a little hot water are 
first placed in the gourd, the yerba is then added, and finally the 
vessel is filled to the brim with boiling water, or milk previously 
heated by a spirit lamp. A little burnt sugar or lemon juice is 
sometimes added Instead of milk. Mate, like tea and coffee, con- 
tains caffeine, but in less quantity. It is also less astringent. 
Mat6 retains its flavour against exposure to the air and damp. 

See Kew Bulletin (1892), p. 132. 

matera, a city of Basilicata, Italy, capital of the province 
of Matera, 17 m. S. of Altamura (which is 30 m. W. of Bari) by 
rail; the line goes on to Miglionico, 18 m. S.W., 1,312 ft. above 
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sea-level. Pop. (1921) 17,906. Part of it is built on a level 
plateau and part in deep valleys adjoining. The western faqade 
of the cathedral is plain and the south front facing the piazza 
richly decorated. The campanile is 175 ft. high. In the vicinity 
are caves with 13th-century frescoes. The district was well popu- 
lated in the palaeolithic and neolithic periods, and important 
discoveries have been made by Domenico Ridola. 

MATERIAL CULTURE. Even under civilized conditions 
a great part of man’s material culture is directly associated with 
his primary need, that of procuring food, and his progress in many 
other directions depends upon the measure of his success in this. 
The old classification of peoples or communities as hunters, 
herders or tillers of the soil, is therefore not without value, though 
it lays undue stress upon this aspect of human life, and more 
than one question is begged when it is assumed that the higher 
cultures must have passed through the lower stages to reach 
their present level. It is quite probable that the first men to 
begin the cultivation of plants were neither hunters nor herders 
in a specialized sense, but food-gatherers who, from depending 
I upon such plant and animal produce as they could collect, were 
I led to discover that roots and shoots and seeds could be made 
productive under control. Apart from those existing backward 
peoples who live by collecting, hunting and fishing alone, hunt- 
1 ing may be a more or less essential activity in higher grades of 
culture, its importance decreasing with the extension of plant 
and animal cultivation, until in the higher civilizations it degen- 
erates into a sport. The domestication of animals is, as is well 
known, often associated with agriculture, though in its intensive 
form it may have had its first big developments amongst nomadic 
peoples. The three categories may be regarded as specializations 
which arose out of the food-gathering that was in the beginning 
the compulsory occupation of the human stock, as it is of the 
existing apes. Specialization in, and deixindence upon, hunting or 
the rearing of animal stock, involved a mode of life less likely to 
lead to and foster plant-growing than w'ould a more settled exis- 
tence in an area where vegetable food was plentiful, and where 
the phenomena of growth could be observed under similar condi- 
tions year after year. As is generally recognized, a settled life 
would also provide favourable conditions and incentives for the 
initiation of other peaceful arts, such as basket- and pottery- 
making, spinning and weaving; but it was only when plant culti- 
vation established it.self as cereal culture — the growing of grain 
such as barley and wheat, which could lie stored for winter con- 
sumption — that the first civilizations became possible. 

If food is the primary need of man, clothing and shelter, how- 
ever they first arose, assumed the form of needs partly under 
stress of climate. Means of travel and transportation, e.specially 
over water, were accessory to the more immediate material aims, 
since they played an important part in opening up new food-areas, 
and provided new natural products and new environmental stimuli. 

Arts and Crafts. — ^A close study of the means of pro- 
curing food leads to the consideration of the innumerable weapons 
and devices for hunting and fishing; of methods and appliances 
used in plant cultivation and the tending of domesticated animals ; 
and of the great variety of methods, implements and utensils 
for carrying, storing and preparing food. With clothing are as- 
sociated skin-dressing, bark-cloth making, spinning and weaving, 
whilst in shelter and in travel and transport are involved the build- 
ing of wind-screens and dwellings, and the. construction of carry- 
ing devices and water-craft. To the implements and appliances 
needed for the carrying out of operations connected with all these 
activities there must be added — ^with considerable overlap — the 
tools and mechanisms used in the treatment of materials, and in 
the construction of artefacts of all kinds. 

Many artefacts have their main significance outside the limits 
of material culture, as, for example, in the ca.se of personal orna- 
ments, instruments for mca.suring time and weight, musical instru- 
ments, religious buildings and images of gods; but as artefacts or 
inventions these claim consideration from the same point of view 
as others serving more material ends. Their nature is, indeed, de- 
termined by the state of culture with which they are associated, 
and in their development they may react conspicuously upon the 
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technique or constructional principles upon which they depend. 
It is clear that man, even savage man, has aspirations besides 
those of preserving his life and making himself comfortable, and 
these carry him far beyond the limits to which he is pushed by 
necessity. 

The ethnologist, in his studies of the culture of an alien people, 
finds the investigation of the material side of their life less diffi- 
cult, and more reliable in its results, than is that of the social and 
religious aspects. There is less risk of error in describing a canoe 
or a method of making pottery, than in giving an account of a 
social or religious cu.^tom or belief. In the material object or the 
method the greater part of the truth is on the surface, and is easily 
grasped. The custom or belief may present features which are 
utterly foreign to the mode of thought of the investigator, and its 
real significance exists in the minds of men who may be incapable 
of explaining it clearly, or who may not desire to do so. Material 
culture is in fact a study of greater certainty because the evidences 
are stable and material, and can often be collected for detailed 
and leisured study. The fact that many artefacts are capable of 
preservation for hundreds or thousands of years adds to the scope 
of a study which thus ranges not only wide in space but deep in 
time. 

Upon our accumulated knowledge of the material activities of 
peoples of all grades of culture a science of comparative tech- 
nology has been built up which deals in detailed fashion with the 
technique of arts and crafts. Basket-work (^see Basket), pottery 
dwellings, weapons, weaving (q.v.) and other subjects are 
treated from this point of view elsewhere in this section, and only 
a few general considerations need be touched upon here. 

Implements. — Even with some knowledge of natural ma- 
terials, processes and forces, man can do little with his hands 
alone; but very much more can be achieved wdth the aid of a 
smooth pebble, a pointed stick and a sharp flint {see Flints). It 
was in the working of hard materials such as stone, wood and 
bone, that the hands had to admit their primary incapacity, though 
there were other things they could not do unaided. In some cases, 
however, an elaboration of tools and appliances can only increase 
speed and precision, though even a simple appliance like the 
primitive plough may produce results which are out of all pro- 
portion to its own structural complexity. In the development of 
most arts and crafts there has necessarily been constant inter- 
action between materials, methods and appliances, but there is 
no common formula to express the degree of interdependence. 
Seeds may be sown, and clay may be shaped with little or no 
assistance from artefacts, but for breaking and crushing hard 
materials, for cutting, piercing, abrading and similar operations, 
tools are cs.scnlial. Simple devices involving the application of 
leverage, the elasticity of wood and especially rotary motion — ^as 
in the drill, the wheel and the rotary quern — ^pointed the way to 
the development of mathinery as we know it; progress in this 
direction was, however, dependent not only upon increased knowl- 
edge of natural forces and mechanical principles, but upon the 
production of iron in large (iuimtitics, and upon the evolution of 
methods of working and shaping the metal. 

That there are conspicuous differences in the parts played by 
methods and appliances, re.spectivcly, in various arts and crafts, 
needs little demonstration, and in some cases there has been a 
great development in appliances without an equivalent improve- 
ment in the products. Basket-work, which reaches its highest 
level amongst uncivilized peoples, requires the simplest of tools, 
or even none at all, and the forms and fabrics are such as to 
preclude the use of mechanisms or machines; development has 
resulted from change and improvement in technique, and not from 
the invention of artificial aids for the craftsman. Similarly, 
though not equally, pottery-making was for long an art in which 
the hand was the only important tool employed in shaping the 
clay, and the early potter’s wheel did not bring about a funda- 
mental change in this respect — discoveries of new kinds of clay, 
and of better methods of preparing them, and of firing the pots, 
have been the most important factors in the evolution of pottery. 
Appliances have, however, played a greater part in the advances 
that have been made, than in the case of basket-making. In plant 


cultivation, again, much could be done with the hoe, or even with 
the simple digging-stick, but the evolution of the plough and of 
other accessory appliances, was essential to the growth of agricul- 
ture to its full usefulness. In modern spinning and weaving com- 
plex machinery does rapidly and surely what for some thousands 
of years was done slowly but adequately — ^as it is still done in 
some parts of the world — ^by means of spindles and simple looms 
made of a few sticks and wooden slats. 

Theories of Development. — Since evolution became a domi- 
nant motive in scientific studies, the descriptive and comparative 
methods of treatment have been extended for reconstructive pur- 
poses. In anthropology this tendency has been encouraged by the 
stimulus afiorded by the discoveries of the archaeologist, which 
give us clues not only as to the general course of evolution of 
material culture, and of individual appliances, but as to the 
relationships between ancient peoples. That there have been 
since early days in the history of man, innumerable instances of 
contact, migration and conquest, and that such relationships have 
led to transmissions of culture, or of cultural elements, from place 
to place and from people to people, is generally agreed. The 
attempts to ascertain how far an existing culture in any part of 
the world can be resolved into its historical elements — ^how far 
stratification can be detected, and transmissions be traced to 
their sources — ^have necessarily been based on analyses which take 
into account not material culture alone, but linguistic, religious, 
social and physical characters. Reconstructive work of this kind, 
though sometimes one sided, is the only approach to a scientific 
history of mankind, as distinct from literary histories of nations 
and peoples. 

The attempted reconstructions arc based on views which in 
their most definite form arc regarded as characterizing the 
historical or diffusionist school of anthropologists. In contro- 
versial opposition are those to whom the term “evolutionists” has 
unaccountably become attached. Whilst the extreme diffusionist 
regards the independent origin and development of similar or 
identical methods, artefacts, beliefs and customs, as having been 
so infrequent as to be of negligible significance, the extreme evo- 
lutionist is supposed to postulate independent evolution as an 
evcr-rcady explanation of such similarities. It is not probable, 
however, that there is any evolutionist who denies the occurrence 
of diffusion, and there is certainly no diffusionist who denies the 
occurrence of evolution. There is, too, the belief that the whole 
controversy is futile. 

The test question is that of the cultures of the Indians of 
America. There arc some anthropologists who are prepared to 
regard diffusion as an acceptable and far-reaching explanation 
within the limits of the Old World and the New, respt^ctively, but 
who look upon the culture of the American Indians as to all in- 
tents and purposes indigenous. This view involves the acceptance 
of a great number of difficult cases of independent origin and 
parallel or converging development. 

Directional Invention. — In this enquiry much depends on 
whether we regard man’s inventive powers as originative in char- 
acter, based upon a far-seeing anticipation of ways and meaps as 
well as ends, or as an opportunism which ranges from the 
casual to the persistent according to circumstances. Under modern 
civilized conditions there is a constant striving, on the part of a 
small number of individuals, after discovery and invention. Even 
when the unexpected happens and is seized upon, there is some 
end in view, though it may be different from that eventually 
achieved. The world-wide literature of science, modern knowledge 
of the properties of materials, and of chemical and physical 
forces, combined with the possession of a great variety of tools 
and machines, are apt to lead us to conceive of the inventor as a 
creator rather than an adapter and improviser. Giant strides are 
apparently made, but they are in reality due to the summation of 
a number of much smaller steps; judgment is often confused, 
also, by the fact that a simple discovery may have important 
results, the discovery being judged by its consequences, and not 
by its own intrinsic simplicity. The fact that, as is the case with 
most modern advances, it could not have been made without 
elaborate apparatus or refined technique, may be of historical 
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interest, but this does not take it out of the category of the dis- 
coveries that man has been making since his career began. 
In short, the existing social and material conditions enable the 
civilized inventor to place himself in the way of receiving sug- 
gestions that can only reach him by way of methods and appli- 
ances that are themselves the end-results of a prolonged process 
of gradual evolution. Civilized man has, moreover, become con- 
vinced that nearly all things are possible, and that the unknown 
is not only a territory to be explored without fear, but with hope 
of great reward. He is an opportunist, pursuing discovery and 
invention by way of experiment to the furthering of directional 
aims, and his advantages over his early predecessors are due to 
his social and material heritage, and not to intellectual superiority. 
We can scarcely doubt that under conditions that favoured the 
accumulation of knowledge, and that provided opportunities and 
incentives to the discoverer and inventor, there have been in all 
the higher human cultures, individuals, relatively few in number, 
who have adopted such directional methods as their knowledge 
and material equipment allowed. But the ancient civilizations 
were themselves based upon the prior evolution of a grade of 
culture that rendered their foundation possible, and only when 
these had become well establLshed were the conditions for the 
emergence of directional invention fuliilled. Even then the limi- 
tations of knowledge and the inhibitions of habit, prejudice 
and superstition, made progress incomparably slower than it is 
in our own times. Amongst uncivilized peoples, perceptible ad- 
vance has probably been made only when racial contacts and im- 
pacts, great changes in environment, or discoveries which opened 
up new possibilities — such as those which led to agriculture and 
metal-working rc.spectively — raised men out of the stagnation 
due to unchanging environment and a static condition of know- 
ledge. There was new material to work upon, and attempts to 
apply the old methods were met by unexpected reactions on the 
part of the material or appliances used. 

Chance Discoveries, — If we regard directional invention as 
characteristic of peoples living under civilized conditions, it is 
necessary to enquire how progress was made before civilization 
was established. If it could be said in 1927 that “most discoveries 
in physics arise from some experimental fact discovered more 
or le.ss accidentally” (Presidential address fby Sir James B. Hen- 
derson] to the engineering section of the British Association for 
the Advancement of Science, 1927)^ it is not unreasonable to 
ascribe to chance the discoveries of early man. It can hardly be 
supposed that he experimented with stones in order to produce 
fire, before he had observed the production of sparks by a chance 
percussion; or that he took to testing the germinating power of 
seeds, because he felt the need of a more reliable food-supply; 
nor did he invent the blow-tube because he wanted something 
with which to shoot pellets or darts. He discovered accidentally 
that certain results followed certain actions, and in many cases 
the means came to hand and the end was achieved before the 
need was realized. There must have been innumerable instances 
of failure to recognize that a useful discovery was within reach, 
and the means and the end and the need alike remained unknown. 
Clay may have hardened in the fire, and copper melted, many 
times in vain. 

It may be said that a manner of progress such as this, may 
account for the primary discoveries of man, and for their applica- 
tion in simple methods and appliances, but that he must have 
soon got beyond this dependence upon environmental suggestion; 
and indeed there was a gradually increasing change in the con- 
ditions determining the nature of his discoveries and inventions. 
But the change was one of scope rather than of character, and 
was due to the extension of his environment by the addition to it 
of his own accumulating knowledge and equipment. Thus, the 
ore of a metal was at first merely one kind of rock or stone 
iiinongst many others, but with increasing discoveries of it.s po- 
tentialities, man’s environment was enlarged no less than it would 
have been if the ore had fallen from the skies, with instructions 
for use. Similarly, when he discovered that he could make a 
new kind of weapon or tool by thrusting a blade of stone into a 
bend or a cleft or a hole in a stick, he opened up a new field 
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of invention, which had previously been outside his environment. 
Certain discoveries and inventions contained great possibilities, 
others had their chief value in their immediate utility, and were 
destined to advance but little. The pestle and mortar are much 
as they have always been, except in diversity of material, but 
the pick or the hoe led to the modern plough, and the canoe now 
figures as a battle-ship. In all the developments, each step has 
depended upon its predecessors, except in cases in which an 
appliance or method has reached its highest level only to be su- 
perseded by a rival which had evolved along different lines, and 
which contained greater potentialities. Thus, the spear-thrower 
gave place to the bow, and this to the gun, the push-quern to the 
rotary quern, stone-working to metal-working, though where the 
newer knowledge never penetrated, or met with opposition, the 
older ways survived. 

Method of Variation. — If we take a closer view of the man- 
ner in which inventions develop, we find that two chief factors 
can be distinguished. In the one case, there is the method of 
variation, in which the individual changes are small in amount 
and unimportant in their effects, or, if not so small, they are 
such as could have been produced by the summation of a number 
of such changes. It is obvious that form and size may easily 
change as the result of the selection of variations, whether the 
selection is made with a clear consciousne.ss of possibilities or 
not. By variation the bronze dagger was lengthened to become a 
sword, the flanged celt became a palstave, and such artefacts as 
wooden clubs, stone lelts and arrow-heads, pots and a multi- 
tude of others developed into a variety of forms without the 
intervention of what is often called the inventive faculty, though 
not necessarily without imitation coming into play. 

Mutations. — In addition to these variational changes, there 
are others which can only oct ur each as a single step of a decisive 
character. There can be no true intermediate stages, no summa- 
tion of series, for example, between the worked stone held in the 
hand, and one fixed in a wooden haft ; between the spear with a 
fixed point, and a harpoon with a detaching point; between a 
plain bow and a crossbow; between a simple wooden drill and a 
bow-drill. In all these cases the second appliance arose by an 
abrupt change, of an inventive character, and we may borrow a 
biological term and speak of such sieps as mutations. 

Two kinds of mutations may be distinguished. On the one 
hand there are improvements made as a result of discoveries 
arising during the manufacture or utilization of the artefact itself. 
These we may call free-mutations, and they are strictly com- 
parable with the applied discoveries of the potentialities of 
natural objects. If we assume that the harpoon arose from a 
spear which had a bone point or blade tied to the .shaft, wc may 
regard the occasional breaking away of the point as the deter- 
mining accident in the evolution of the new appliance. The tying 
cord might easily retain its connection with the shaft and be- 
come entangled with the point, in such a way that the essential 
feature of the harpoon presented itself ready-made. The obser- 
vation that there were certain advantages in this looser mode of 
attachment might lead to it.s permanent adoption for spearing fish 
or aquatic mammals, and the free-mutation establi.shed itself. 
It is not possible to do more than speculate as to the mode of ori- 
gin of mo.st ancient inventions. In this case, as no doubt in many 
others, accident may well have played the predominant part. 

It is in the second kind of mutations, which may be called cross- 
mutations, that the inventive faculty has its main opportunity. 
Here not only is the end pre-conceived, but. a possible means is 
foreseen. Most modern inventions (the single steps, not com- 
plexes such as aeroplanes and loud-speakers) arc cross-muta- 
tions, and they involve the adaptational transfer of a device or 
feature from one appliance to another, or the application of a 
device or feature that h.as become well-known through its utiliza- 
tion in other artefacts. The more highly developed the state of 
material culture, the more numerous are the opportunities for 
cross-mutatio’L though progress is still made step by step. Early 
man, and even early civilized man, had relatively few such oppor- 
tunities, but occasionally he hit upon a new method or device that 
contained extensive possibilities of transfer and adaptation. The 
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idea of hafting, and the several methods of hafting (by means of 
lashings, tangs, sockets, etc.) were in origin based on free<mutation 
and variation; but they could be transferred as cross-mutations. 
Similarly, devices for utilizing and controlling rotary motion were 
capable of transfer. We must suppose that such transfer only 
took place to an artefact which had reached a stage of develop- 
ment at which the application of the mutation was a more or less 
obvious step to take; nevertheless it is clear that in cross-muta- 
tion there was a greater foresight and awareness than in the case 
of free-mutation, which only involved an appreciation of the im- 
mediate possibilities of a chance discovery. A free-mutation is a 
new discovery directly applied to the construction or improve- 
ment of an artefact, whilst a cross-mutation is the result of the 
extension of the utility of a known device. Any true inventive 
step is a mutation, and the term may be restricted in its use to 
the evolution of artefacts. 

This “opportunist” view of the manner in which man’s methods 
and artefacts have been evolved, emphasizes the extreme gradu- 
alness of the process. The simplest tool and method that are based 
on the most superficial phenomena, may have been arrived at 
over and over again. Such knowledge was probably part of the 
equipment of Homo sapiens at the time of his first disp>ersal. It 
is evident that the greater the number of determining variations 
and mutations involved, the less probable is it that the same 
re.sult will have been reached independently in different parts of 
the world. The fact that in modern times two investigators occa- 
sionally make the same discovery or invent a similar device, has 
no bearing upon the question, since they work in reality in collabo- 
ration, starting from the same point, using similar apparatus, 
and drawing upon the records of the same predecessors. A con- 
sideration of modern inventive progress, in spite of its directional 
aims, strongly supports the opportunist view of the development 
of material culture. 

Btbliographv. — O. T. Mason, 7'he Origins of Invention (London, 
1895); G. Elliot Smith, The Migrations of Culture (1917); R. H. 
Lowie, Culture and Ethnology (New York, 1917) ; Erland Norden- 
.skidld. An Ethno-Gcographkal Analysis of the Material Culture of 
Two Indian Tribes of the Gran Chaco (Gdteborg, 1920) ; Clark 
Wisslcr, Man and Culture (1923) ; L. H. Dudley Buxton, Primitive 
Labour (London, 1924) ; Roland B. Dixon, The Building of Culture 
(New York and London, 1928). (H. S. H.) 

MATERIALISM in philosophy, the theory which regards all 
the facts of the universe as explainable in terms of matter and 
motion, and in particular explains all psychical processes by 
physical and chemical changes in the nervous system (from Lat. 
materia, matter). It is thus opposed both to natural realism and 
to idealism. For the natural realist stands upon the common-sense 
position that minds and material objects have equally effective 
existence; while the idealist explains matter by mind and denies 
that mind can be explained by matter. The various forms into 
which materialism may be classified correspond to the various 
causes which induce men to take up materialistic views. Naive 
materialism is due to a cause which still, perhaps, has no small 
power, the natural difficulty which persons who have had no philo- 
sophic training experience in observing and appreciating the im- 
portance of the immaterial facts of consciousness. The pre-So- 
cratics may be classed as naive materialists in this sense ; though, 
as at that early period the contrast between matter and spirit had 
not been fully realized and matter was credited with properties 
that belong to life, it is usual to apply the term hylozoism (q.v.) 
to the earliest stage of Greek metaphysical theory. Cosmologic^ 
materialism is that form of the doctrine in which the dominant 
motive is the formation of a comprehensive world-scheme: the 
.Stoics and Epicureans were cosmological materialists. In anti- 
religious materialism the motive is hostility to established dogmas 
which are connected, in the Christian system especially, with cer- 
tain forms of spiritual doctrine. Such a motive weighed much 
with Hobbes and with the French materialists of the i8th century, 
such as La Met trie and d’Holbach. The cause of medical material- 
ism is the natural bias of physicians towards explaining the health 
and disease of mind by the health and disease of body. It has re- 
ceived its greatest support from the study of insanity, which is 
now fully recognized as conditioned by disease of the brain. To 


this school belong Drs. Maudsley and Mercier. The highest form 
of the doctrine is scientific materialism^ meaning the doctrine 
commonly adopted by the physicist, zoologist and biologist. 

It may perhaps be fairly said that materialism is at present a 
necessary methodological postulate of natural-scientihc inquiry. 
The business of the scientist is to explain everything by the physi- 
cal causes which arc comparatively well understood and to ex- 
clude the interference of spiritual causes. It was the great work 
of Descartes to exclude rigorously from science all explanations 
which were not scientifically verifiable; and the prevalence of 
materialism at certain epochs, as in the enlightenment of the i8th 
century and in the German philosophy of the middle 19th, were 
occasioned by special need to vindicate the scientific position, in 
the former case against the Church, in the latter case against the 
pseudo-science of the Hegelian dialectic. The chief definite pe- 
riods of materialism are the pre-Socratic and the post-Ari.stotelian 
in Greece, the i8th century in France, and in Germany the 19th 
century from about 1850 to 1880. In England materialism has 
been endemic, so to speak, from Hobbes to the present time, and 
English materialism is more importaiit perhaps than that of any 
other country. But, from the national distrust of system, it has 
not been elaborated into a consistent metaphysic, but is rather 
traceable as a tendency harmonizing with the spirit of natural 
science. Hobbes, Locke, Hume, Mill and Herbert Spencer are not 
systematic materialists, but show tendencies towards materialism. 

Largely through the influence of Bergson, Alexander and Lloyd 
Morgan contemporary science is tending away from materialism 
and mechanism towards the recognition of other than mechanical 
factors in the phenomena, even the physical phenomena, of 
Nature. 

See Emergence, Idealism; and F. A. Lange’s History of 
Materialism (Eng. Tr. 1926). 

MATERIALS, STRENGTH OP, is a branch of applied 
mechanics which deals with the effects produced by forces in the 
materials of architectural and engineering construction. Its aims 
(in so far as these are practical) are to discover rules whereby 
the strength of a given part may be assessed, and on these to base 
general principles of design, whereby each member of a structure 
or machine may be given the material and proportions best suited 
to its function. 

Thus, to take a fairly simple example, the choice of suitable 
material and proportions for a locomotive coupling rod is a 
problem which falls within the province of our subject. The rod 
is required to transmit from one wheel to the next a force which 
will depend upon the speed and on the tractive effort of the loco- 
motive, and which will fluctuate during each revolution of the 
wheels. In addition, it will be subjected to bending actions, due 
to its own up-and-down motion, which will depend not only upon 
the speed of the locomotive but also upon the mass of the rod 
itself. When the material and proportions have been (provision- 
ally) determined, the magnitudes of these different forces can be 
estimated : the question then presents itself, whether the strength 
of the rod will be adequate to its task. 

At the outset it is evident that two factors are involved. What- 
ever be the material, a member will break or bend if its cross- 
section is too small : whatever be its size, certain properties (such 
as hardness or rigidity) are required of the material. So, follow- 
ing our subject, two investigations must be pursued. First, we 
must be able to predict the state of stress (that is, of internal 
action) which results when specified forces are applied to a body 
of specified form; secondly, we must be able to decide whether 
these internal actions can be brought into existence without detri- 
ment to a specified material. The first line of investigation is the 
province of the theory of elasticity; the second, that of metallurgy 
and the testing of materials: our problem is to combine, for the 
guidance of the architect or engineer, the knowledge which these 
different sciences afford. 

THEORY OF ELASTICITY 

2. For a full account of the methods and results of mathemati- 
cal enquiry the special article Elasticity should be consulted. 
Much of the theory is concerned with problems of physical rather 
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than engineering interest, and methods of more restricted range 
can be employed to obtain those few and relatively simple solu- 
tions which form the basis of practical design. The essentials of the 
theory are: (i) a quantitative analysis of stress, or internal action; 
(2) a quantitative analysis of strain, or distortion; (3) postulates 
(based on experiment) regarding the relation of stress to strain. 
These, in conjunction with the accepted principles of mechanics, 
it employs to derive equations which govern the displacement 
at every part of a loaded body. The solution of those equations 
is a purely mathematical problem, which may present considerable 
difficulties. 

Continuity. — 3. The whole theory, as at present developed, 
rests on a fundamental assumption regarding the nature of mate- 
rials. These arc treated as “continuous,” in the sense that they can 
(in imagination) be subdivided to any extent without losing any 
property which they exhibit in bulk. In other words, the theory 
contemplates a material having the nature of a structureless jelly, 
which would have exactly the same appearance when viewed 
through a microscope of any imaginable magnification. 

The assumption must be recognized and its implications 
weighed, for it does not accord with our knowledge of real mate- 
rials. These in all cases exhibit a definite structure, even when 
examined under low magnifications: brass, for example, is revealed 
as a conglomerate of small crystals of copper and of zinc. Small 
pieces cut from different parts would therefore not exhibit similar 
properties; and if we were to subdivide them further, down to 
molecular or atomic dimensions, we should ultimately reach a 
stage at which all resemblance to a continuous substance had dis- 
appeared. 

We shall have to consider later how far it is permissible to 
apply to real materials results which are based on the assumption 
of continuity. For the moment we are concerned to develop, in 
accordance with this assumption, precise notions of stress and 
strain. 

ANALYSIS OF STRESS 

The Notion of Stress. — 4. Let us imagine, in the first place, 
that a heavy cube (A) of the structureless material rests with its 
bottom face horizontal and in contact with a similar cube (B). 
To maintain equilibrium, an action must be exerted at the sur- 
face of contact, whereby B pushes upwards against the weight of 
A, whilst i 4 ’ pushes down on B with equal force. Mutual action of 
this kind is termed a stress: when, as in this example, its direction 
is at right angles to the surface at which it acts, it is termed 
**nortnal stress.** 

Action of the same kind (although different in amount) must 
evidently be exerted at any horizontal surface which divides either 
cube into two parts: the material below the surface must push 
upwards on that above, and the material above the surface must 
push downwards on that below. So the idea of stress can be 
extended from mutual actions between two bodies to mutual 
actions between different parts of the same body; the reality of 
the surface across which a stress is transmitted is a matter of 
indifference. 

Again, we may conceive the total action across a surface to be 
made up of contributions from every part of that surface. In this 
way we arrive at the notion of superficial intensity of stress. If 
a portion of area S makes a contribution P to the total action, 
then the ratio P/S measures the average intensity of stress on that 
area. If S (and therefore P) is indefinitely small, so that the area 
is effectively concentrated at a point, the average intensity of 
stress may be identified with the actual local intensity at that 
point. 

We employ the symbol p to denote this local intensity of stress. 
If equal contributions to the total action are made by equal areas, 
P will have a constant value over the surface considered; in such 
cases we say that the intensity of stress is uniform, or that the 
stress is “uniformly distributed.” More generally, p will vary 
from point to point. 

Normal and Tangential Stress*— The action at a given sur- 
face will not necessarily be directed at right angles to that surface. 
Let us imagine that the cube A, in the case already considered, is 


subjected to a horizontal force F which tends to slide it off B, 
and that sliding is resisted by friction at the surface of contact. 
Evidently there is a mutual action between A and B, at this sur- 
face, of a kind to which we have given the term stress; and fur- 
ther, action of the same sense and total amount must be exerted 
across any imaginary horizontal surface, lying below the point 
of application of F, which divides A into two parts. It would not 
be legitimate to say that this last action has its origin in friction; 
but we see the neccs.sity for the concept of stresses, which may or 
may not be “uniformly distributed,” having directions parallel to 
the surfaces at which they act. Such stresses are termed tangential, 
or ‘^shearing** stresses. 

Resolution of Stress. — 5. In the general case, the action at a 
surface may have any inclination to that surface. Thus a stress, 
like a force, may be resolved into components having any three 
specified directions; and conversely normal and tangential stresses 
may be superposed, or “compounded.” 

Simple Longitudinal Stress.— Normal stress of the type al- 
ready considered will be brought into existence when uniform 
pressures (that is, distributed normal forces of uniform intensity, 
acting inwards) are applied to the top and bottom faces of a 
cube. If the directions of the applied forces arc reversed (fig. lA), 
the stress across a horizontal surface will have the same direction 
and magnitude as before, but it will now be opposite in sense. 
We term it a tensile stress, because the applied forces lend to 
stretch the cube: stress of the former type is termed comprcs.sive. 

Thus we see that normal stress may be of two kinds, — viz., 
tensile or compressive, — ^which differ only in respect of sense; 
^ompressive stress may be reprded as tensile stress of negative 
intensity. This convention will be adopted in what follows: we 
shall use the symbol p to denote tensile stress, and we shall rep- 
resent compressive stresses by giving a negative sign to p. Tan- 
gential stress will frequently be represented by the symbol q. 

When a long rod of uniform cross-section is stretched by means 
of a suspended weight, a practically uniform tensile stress will 
act on horizontal surfaces, and vertical surfaces will be free from 
stress. The material is then .said to be subjected to “simple longi- 
tudinal stress.” When a short pillar or block is compressed by 
opposite forces applied at its ends, we have, to a somewhat less 

close approximation, a state of 
simple longitudinal compressive 
stress. 

Compound Stress. — If the 

rod or block is subjected in ad- 
dition to forces acting on its sides, 
a more complex state of stress 
is presented. We may regard it 
as a combination of two or more 
.simple longitudinal stresses, and 
we describe it as a compound 
stress. In fig. i, the first block 
(A) is subjected to simple longi- 
Fic. 1.— SIMPLE AND COMPOUND tudinal stress (tensile) in the di- 
STRESSES rection ox; block B is sub- 

jected to simple longitudinal compressive stress in the perpendic- 
ular direction oy. When the two systems of applied force are 
combined, as in block C, we have a state of compound stress made 
up of two simple longitudinal components. In block D, three 
simple longitudinal components go to make up the state of stress. 

Principal Stresses. — 6. That part of the theory of elasticity 
which is called analy.sis of stress deals with the combination of 
simple stresses and, conver.scly, with the resolution of compound 
stresses into their “.simple” components. The most important 
theorem in the subject may be stated as follows : — At any paint in 
a material, however complicated may be the state of stress at that 
point, three planes can he founds each perpendicular to the other 
two, which have the property that the stresses transmitted across 
them are purely normal. These planes are termed principal planes 
of stress for the point considered, and the corresponding stresses 
are termed principal stresses. 

We may imagine that a very small rectangular block of mate- 
rial, containing the point in question, has its faces parallel to the 
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three principal planes. The theorem states that only normal 
stresses will act upon those faces, as shown in case D of hg. i, 
which accordingly represents the most general state of compound 
stress that can occur. The three normal stresses pu Pi, Pz will 
in general all be different, and one or more may assume negative 
values (representing compressive stresses, as explained on p. 51). 

Stress Equations of Motion or Equilibrium. — 7. The di- 
rections of the principal stresses will in general vary from point 
to point, and cannot be determined until we have calculated the 
state of stress. For this purpose we form, in the first place, the 
equations of motion or of equilibrium for a small rectangular 
block of the material having edges parallel to three fixed axes Ox, 
Oy, Os: hence, imagining the dimensions of the block to be made 
indefinitely small, we derive three equations of which the follow- 
ing is typical : 



dXy 

dy 



+pX = pfx- 


(i) 


In this equation, x, y and z are the component.s of a point re- 
ferred to the fixed axes; A’.r is the normal compKinent of the stress 
on a plane through (x,y,s) which is perpendicular to Ox; and Xy, 
Xe are the tangential components, parallel to Ox. of the stresses 
on planes through (x,y,s) which are perpendicular to Oy and Oz 
respectively. X is the “body force” per unit mass (due, e.g., to 
gravitation or electrical attractions), p the density of the ma- 
terial, and /j the acceleration in the direction Ox, at the point 
(*. y, z). 

Two-Dimensional Stress-Systems, — 8. The derivation of 
these equations, and a proof of the theorem stated in § 6, will be 
found in the article Elasticity. We shall here confine attention to 
the special case in which there is no stress on planes i^erpendicular 
to Oz. 

Fig. 2 shows a rectangular block of dimensions 5 x, dy, i, in the 
directions of Ox, Oy, Oz respectively. The point A has co-ordinates 
X, y, and the stress on the face AD has a normal component which 
we denote (as above) by A., ; similarly, the stress on the face 
AB has a normal component which we denote by Yy. The tangen- 
tial stress on AB has a component in the direction of Ox which we 
denote (as above) by X.,-; and similarly, the tangential stress on 
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Fig. 2. — DERIVATION OF THE STRESS EQUATIONS OF MOTION; TWO- 
DIMENSIONAL CASE 


AD has a component in the direction of Oy which we represent 
by Vx. 

On the face BC, as on AD, there will be component stresses 
Xzy Yx\ but their values will in general be different, because the 
state of stress will vary from point to point. We may represent 


bx 


dXy 

By 


+ CA 


p 


which (since we have assumed that Xz is zero) is the same as (t). 

9. A second equation may be obtained by considering motion 
in the direction Oy, and a third by considering the tendency 
of the block to turn about an axis parallel to Oz. The resultant 
moment on the block is given by 

iYx dy) dx-^iXy dx) dy, 

plus terms which become relatively negligible when 5 x and dy 
are indefinitely reduced. So we have, ultimately, the condition 

n = (2) 

which is typical of three that can be obtained in the general 
case. Thus in general six (not nine) components are required to 
specify the state of stress at a point, namely, 

Yy, Z., Z,, Xy, (3) 

and these six components are related by three equations of the 
type (1). 

10. To illustrate the theorem of § 6, we shall again assume that 
planes perpendicular to Oz are free from stress. We shall consider 
the triangular block shown in fig. 3, and we shall imagine that the 

sides of this block are in- 
definitely small; then the effects 
of body-force and of accel- 
eration may be neglected in 
comparison with those of stress. 
In accordance with (2), we 
denote by Xy the tangential 
stress on both of the faces 
Fig. 3. — TRANSFORMATION OF AC, CB. 

STRESS COMPONENTS: Two-DiMEN- j^^t p and Q be the (unknown) 
siONAL CASE normal and tangential compo- 

nents of stress on the inclined face AB. Then for equilibrium in the 
direction of p vfe have the condition 



p AB=(Xx AC)%me+{Yy CB)cose 

-■XyiAC cosd +CB sinS), 

and for equilibrium in the direction of q we have similarly 

r 7 Xi 4 iB = (FvXC^)sin^— (A,X- 40 cos^ 

-fXy(CJ 5 .cos 0 -. 4 C.sin^). 

But AC=^ABs\ryB and CB^^ACqosB. Hence, dividing out 
both equations by AB, we obtain the expressions 

^ = X*sin*0-FFjCos*^— .Yysin 20, 

qv=J ^ — sin 2 0+ Ay cos 20, 

2 



whence p and q can be found when A^-, Yy, Xz are known. 

The stress on A B will be purely normal if q is zero, and the 
second of (4) shows that this will happen if 


tan 2 0 



(S) 


them, as in the diagram, by (a", + • dx^ and (f, + ^ • 6x) 

respectively, and the stresses on DC may be represented simi- 
larly. 

Remembering that the total action on any face is given by the 
stress on that face multiplied by its area, we see that the resultant 
force tending to accelerate the block in the direction Ox is 

where A is the body-force. This resultant may be equated to 
the product of mass and acceleration — that is, to (p dx dy) /*. 
Then, if we cancel out the common factor (fix dy), we obtain 
the equation 


— an equation which gives two values of 0, differing by a right 
angle. Thus, in our simplified case, the theorem is proved. 

The first of (4) may be written in the form 

: A. + Fy . Fy-A, , , 

1 cos 20 — Ay sin 20, 

2 2 

and hence p will have a stationary value if 

o ^ (A*— Fy)sin 20— 2 Ay cos 20. 

O0 

Comparing this condition with (5), we see that the normal 
stress will have stationary (i.e., maximum or minimum) values 
on those planes for which the tangential stress is zero. This 
theorem holds in the general case. 
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Mohr’s Circle Diagram for Compound Stress* — ii. If, in 

fig. 3, the rectangular faces are principal planes of stress, Xy will 
be zero. Writing pi and p2, in (4), for Yy and X® respectively, 
we have for this case : 


P=2{pl+p2)+UPl-p2)C0S 20 , 
<7= J(^i—^2)sin 20. 


It is clear that p and q will be given, in terms of pu P2, by a 
circular diagram constructed as shown in fig. 4. If Ci4 is drawn, 
at an angle 20 to OCN, to meet 
the circle at A, the co-ordinates 
ON, AN of A will represent p and 
q respectively. 

Again, it is clear that the stress 
on AB (fig. 3) will not be af- 
fected by the addition of a third 
principal stress p^, acting on 
the triangular faces of the prism; 
so, in the general case, the compound stress 
circle BAX still gives the stresses on planes which are parallel 
to the direction of p^. In the same way, if OE (fig. 4) represents 
^3, points on a circle having EB as diameter will relate the normal 
and tangential components of stress for all planes parallel to Pu 
and points on a circle having EX as diameter will relate these 
components for all planes parallel to P2. 

On planes which are inclined to all three of the principal planes, 
the stresses, in the general case, will depend upon all three of Pi, 
pi. pz- But it may be proved that points taken, in fig. 4, to relate 
the normal and tangential components of stress on such phines 
will in all cases lie within the shaded area of the diagram. Thus, 
if the normal stress on a plane is specified by ON, the intensity 
of the tangential stress lies between limits given by AN and A'N, 

Case of Two Equal and Opposite Principal Stresses. — 12. 
If, in equations (6), we make p2 equal and opposite to px, the 
stress on planes which are equally inclined to the principal planes 
of stress (20=90®) will be given by 



q^p\. 


(7) 


Ox, Oy, Oz coinciding with three edges of the cube, as shown, 
it is clear that this state of strain will occur when every particle 
undergoes a displacement confined to the direction of Ox and 
of magnitude proportional to its original distance from the face 
OABC; then we shall have 


U = C.V, V ~ o, w == o, 

where c is constant,, and the fractional extension of any line PQ 
having the direction Ox will be given by 

(Strained leng t h) — (O riginal length) — 

(Original length) Xq — xr' 

^ c{Xq — _A>) 

Xq X i* 


We say that the material undergoes a sim]de extension, of 
amount e, in the direction Ox: any line in the material, initially 
parallel to this direction, is extended by the same fractional 
amount. 

Simple Shearing Strain. — 15. Another simple type of distor- 
tion can be imagined in which the shape of 
two faces is changed. Its nature is illus- 
trated in fig. 6, and it will evidently occur 
when every particle undergoes a displace- 
ment confined to the direction Ox and of 
magnitude proportional to its distance from 
the face OCEF, for then we shall have 

u^yz^ V — o, 2e = o, 
and all lines originally parallel to OZ will 

THATIN 6 SIMPLE STRESS 

angle will be represented sufficiently clo.sely (in circular measure) 
by the ratio 



BB' _ 7 BC 

b\: “ bV 


Hence we see that a state of stress represented by equal and 
opposite principal stresses of intensity p and -/> is equivalent to 
a state of simple shearing stress, of intensity p, on planes inclined 
at 45® to the principal planes of stress, 

ANALYSIS OF STRAIN 

Displacements. — 13. In the analysis of strain, or distortion, 
the assumption of continuity is again fundamental. Di.sregarding 
all questions of molecular structure, we imagine our ideal material 
to occupy every point within a certain continuous surface (or 
within a volume contained by continuous surfaces, when the 
body considered is hollow) — the “boundary” of the solid body 
considered. When the material is distorted 
by the application of force, this boundary 
surface will assume a different form; but 
so long as the material is unbroken, it will 
remain a continuous surface. 

In the unstrained body there will be, at 
any point defined by co-ordinates x, y, z, a 
certain “particle” of material. When the Fic. 5. — diagram illus- 
body is distorted, this particular particle trating simple exten. 
will in general occupy a different position, 
which we may define by co-ordinates x+u, y+v, z-\-w; w, v, w are 
termed the component displacements of the particle in question. 
It is clear that, if we know the component displacements of any 
two particles P and Q, we can calculate the increase, due to strain, 
in the distance PQ; and further that, if we know the component 
displacements of a third point R, we can calculate the change, due 
to strain, in the angle PQR, 

Simple Extension* — 14. Let us imagine, for example, that 
a cube of the material is distorted in the manner which is in- 
dicated by fig. 5, so that four of its edges are lengthened by the 
same amount, whilst the other eight edges retain their original 
lengths and all the faces remain rectangular. If we choose axes 



We say that the material undergoes “simple shearing strain” 
(or, more brietly, “simple shear”) in the (c, x) plane; the mag- 
nil ude of the strain is 7, the reduction in the angle between lines 
which were originally parallel to Oz and Ox, 

Composition of Simple Strains: Principle of Superposi- 
tion. — 16. Suppose that the top face ABIIG, after moving to 
the position A'B'H'G', undergoes a further di.spiacement in its 
own plane, this time in the direction Oy. We may imagine that 
the edges OA, CB, EH, FG, and any line of particles which was 
originally parallel to them, again remain straight and parallel; 
they now rotate through another angle 7; which is the reduction 
(in circular measure) in the (originally right ) angle AOC. We 
.say that a second simple shearing strain has been suf)crpo.scd on 
the first. 

Evidently, only the top and bottom faces of the cube will 
remain rectangular after this second strain is imposed, and the.se 
can have their angles changed by the imposition of a third simple 
shear. In its final state, the body will l)e bounded by six paral- 
lelograms, and oppo.site faces will be similar; that is to say, the 
cube has distorted into a parallelopiped. Since the lengths of its 
edges are unaltered by the distortion, three quantities (namely, 
three angles of shear 71, 70, 73) are required to .specify its final 
shape. 

Lastly, w^e may imagine that the material undergoes three 
successive simple extensions in the three perpendicular directions 
Ox, Oy, Oz, Denoting these extensions by ci, e-*, Cs, defined as 
above, we see that the three sets of parallel edges of the paral- 
lelepiped will be increased in the ratios (i + ex), (i-l-<?2) and 
(i-l-e.i)- These expres.sions are not strictly correct, but they 
are sufficiently accurate if ei, 62, ea are small; for on this under- 
standing the final shape would have been the same if the ex- 
tensions had been imposed first and the shearing strains last. 
This is the principle of superposition for small strains. 

Homogeneous Strain. — 17. In these examples of simple 
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strain, the same description and diagrams would evidently apply 
to any cubical portion of the material, however small. In such 
circumstances the strain is said to be ** homogeneous,** or uniform. 

It is a fundamental principle in the analysis of strain that in 
the immediate neighbourhood of any point, whatever may be the 
nature of the distortion, the strain is sensibly homogeneous; in 
other words, whilst we can imagine types of distortion in which the 
faces and edges of a cube become curved, apd in which opposite 
faces are unequally strained, it is permissible, when the dimensions 
of the cube arc indefinitely diminished, to neglect these effects and 
to assume that the strained cube is a parallelepiped. This implies, 
according to the preceding investigation, that the most general 
type of strain at any point in a material may be described by 
specifying values of three extensions and three angles of shear. 
These six quantities are termed the “components of strain.” 

Strains Expressed in Terms of Displacement. — 18. On the 
assumption that the displacements w, v, w are everywhere small, 
it may be shown {see article Elasticity) that the extension in 
the direction Ox will be given by 


dii 

Cx* "r > 
dx 

and the “shear” in the (s, x) plane by 

du dw 
a z d X 


( 8 ) 


J 


Similar expressions hold for the other four components of 
strain. Thus the six components of strain arc not really inde- 
pendent; they can all be expressed in terms of three component 
displacements u, v, w, when these are given as functions of 
X, y, z, the co-ordinates of a particle in the unstrained material. 

Transformation of the Components of Strain. — 19. Given 
the values of ti, v, w, we can evidently calculate the component 
displacements, u', v', vf, in any other three perpendicular direc- 
tions Or', Oy', Os', and hence we can de- 
duce expressions, e.g., for the extension in 
the direction Or' and for the shear in the 
(s', r') plane. This is the problem of 
‘‘transformation of strain-components”: 
the general formulae wnll be found in the 
article Elasticity, and it will suffice here 
to give a relatively simple example. Fig. 7.--diagram illus- 

Consider a square block ABCD which trating transforma 
undergoes a simple shearing strain of mag- strain compo- 

nitudeT, as shown in fig. 7. The diagonals 

AC, IW will evidently remain perpendicular to one another, and 
the angle A'BD^ will be (45®— to the first order of small 



quantities, the sides AB, BC, CD, DA will retain their original 
length /. Hence, the strained length BD' will be given by 


2/ cos (45°“- “ V2 • / (i-f ; very nearly, since 7 is small. 

That is to say, the fractional extcn.sioii of BD is 


sin y = ^ 7. (9) 

The fractional extension of A C may be shown in the same way 
to be — 2 7* So we see that a state of strain represented by equal 
and opposite extensions of amounts c and — c in two directions 
at right angles implies a simple shearing strain of amount 2c? 
in an element whose sides are equally inclined to these directions. 

Principal Strains. — 20. The fundamental theorem in the 
analysis of strain may now be stated : — Through any point in the 
material, however complicated may be the state of strain at that 
point, three lines can be found, each perpendicular to the other 
two, which were also perpendicular to one another initially, when 
the material was unstrained. In other words, a very small 
rectangular block of material, whose edges were originally paral- 
lel to these lines, will remain rectangular after strain. The most 
general type of distortion may be specified by fixing these three 


directions, and the extension which corresponds to each^: the ex- 
tensions are called ^‘principal extensions,** and the directions 
** principal axes of strain.** 

In the two-dimensional example just considered, the diagonals 
AC, BD are the principal axes of strain. 

THE RELATION OF STRESS TO STRAIN 

21. We have seen (§ 9) that six independent quantities (the 
“stress-components”) are required, in general, to specify a state 
of stress; and further (§7), that three relations between them 
(the “stress equations” of motion or equilibrium) can be obtained 
by an application of dynamical principles. These relations are 
not sufficient to determine the strc.ss-distribution produced by 
specified loads; to take a simple example, we cannot, by statical 
considerations alone, determine the load on each leg of a table, 
when all four arc in contact with the ground. We need addi- 
tional relations, and an obvious solution of the difficulty is to 
relate, by any arbitrary assumption, the six components of stress 
with the six components of strain. For we have seen (§ 18) 
that the latter can all be expressed in terms of three independent 
quantities — the components of displacement; so, by this pro- 
cedure, we shall be left with three equations relating only three 
unknown quantities — that is, with information sufficient \i.e., in 
theory) for a solution. 

Hooke’s Law. — 22. The simplest relation that we can assume 
is direct proportionality — ^in other words, a “linear” law. The 
most general state of stress is defined by six independent com- 
ponents of stress, and the most general state of strain is defined 
by six independent components of strain: we assume that each 
one of the components of stress may be expressed in terms of the 
six components of strain by a formula of the type 

P = fliCi -f- O2C2 + < 13^3 1 ^* 4 +flr>C:, (10) 

where p stands for the stress-component, ei, . . . for the com- 
ponents of strain, and fli, . . . Og are constants. On this as- 
sumption, the stress equations remain linear when transformed, 
first into relations between the coefficients of strain, and thence 
into relations between u, v and w, the three components of dis- 
placement. Hence, if we obtain a solution — that is to say, ex- 
pressions for u, V, w, at any point in a specified body, in terms 
of the applied forces — these relations will still be satisfied when 
we multiply u, v, w, together with the applied forces, by any 
constant factor. So we deduce from our assumption, that the 
displacements at every point, and hence the strains, will be pro- 
portional to the “load.” 

Robert Hooke, in 1660, discovered by experiment that this is 
in fact a property of real materials. He published his discovery 
(1676) under the form of an anagram, cciiinossstUm and did not 
until two years later disclose the solution — '"tit tensio sic uis 
(visY*; that is, “the Power of any spring is in the same propor- 
tion with the Tension thereof.” (De Potentia restitutiva, London, 
1678.) A more accurate statement of the experimental evidence 
is that, within certain definite limits of strain (see § 38) : 

(1) when the load is increased, the measured strain increases in the 
same ratio, 

(2) when the load is diminished, the measured strain diminishes in 
the same ratio. 

(3) when the load is reduced to zero, no measurable strain persists. 
It will be realized that the assumption represented by (10), 

whilst it is consistent with these results, is more precise and of 
wider scope than any experiments that can be made. No method 
has been devised for measuring either the strain or the stress 
in the interior of an elastic body : all that can be done is to relate 
particular displacements with the resultant applied load. Thus 
the six expressions of type (10) are to<be regarded as postulates 
of the mathematical theory, and the justification for applying 
this theory to real materials must be found in an increasing ac- 
cumulation of observations in which its predictions are verified. 

Aeolotropic and Isotropic Materials. — 23. Since six co- 
efficients (of type ai, at, . etc.) are involved in each of the six 
expressions of type (10), our generalized statement of Hooke’s 

>It will be noticed* that six quantities are still involved in the 
description. 
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law involves altogether 36 coefficients — the “elastic constants” of 
the material. An argument based on thermodynamical considera- 
tions indicates that only 21 of the elastic constants are to be re- 
garded as independent; and on a certain hypothesis concerning 
the structure of real materials it may be shown that their elastic 
behaviour will be reproduced in an ideal material for which the 
number is further reduced to 15*. But a much more drastic re- 
duction can be effected if we assume that our ideal material has 
the same elastic properties in all directions; this property is 
termed isotropy. 

Isotropy is not a properly of wood, which is well known to 
have its greatest strength “along the grain”; nor is it found, in 
experiment, to be a property of crystals: to represent such ma- 
terials, we must assume this ideal material to be aeolotropic — 
that is, to have elastic constants which vary with direction. 
Wrought metals, on the other hand, behave as isotropic sub- 
stances, in the sense that specimens cut from the same material, 
but in different directions, behave similarly under tests. Thus the 
assumption of isotropy, which greatly simplifies our calculations, 
is legitimate for most practical applications of the theory. We 
shall not discuss aeolotropic materials further in this article. 
Stress-strain Relations in Isotropic Material. — 24. For 
sotropic materials we may show that the number of independent 
onstants cannot exceed two. For we have seen, in the analysis 
f stress (§6), that a small rectangular block can be found, at 
ny point in the material, whose faces are subjected to purely nor- 
mal stresses; and in the analysis of strain (§ 20), that a small 
ectangular block can be found whose faces remain rectangular 
fter strain. The stresses on the faces, in the first case, are 
ermed “principal stresses,” and the extensions of the edges, in 
he second case, are termed “principal extensions, or strains.” 
Jow it is clear that, in material which has no directional property, 
he directions of the principal stresses and of the principal strains 
lust coincide; for there is no reason why a symmetrical system 
f purely normal stresses should produce asymmetrical distortion, 
s would be the case if the block ceased to be rectangular. Thcre- 
ore, in the most general statement of Hooke’s law for isotropic 
laterials, we have to relate three principal stresses with three 
►rincipal strains; and our formulae will thus be three of the type 

/>i=ari-t-6c2+c«?3, (ii) 

^here a, h, c are elastic constants. 

But considerations of symmetry demand further, in the absence 
f directional properties, that the coefficients h and c shall be 
qual; for it is evident that and es, which both have directions 
erpendicular to p\. can be interchanged without altering the 
lagnitude of p\. So the formula (11) becomes 

p\ = <lCi-h^(C2+<’3), 

nd this may conveniently be written in the equivalent form 
/»i = XA+2jLici, (12) 

here A denotes the quantity (ci+<?2+C3), and X and ^ arc two 
lastic constants of the material which, unless related by some 
dditional hypothesis, will be independent. 

Modulus of Compression. — 25. Adding the three equations 
f type (12), we see that 

^i+^2+A3= 

a that, if pi^p2=p^=p (say), we have 

3 /' = (3>^+2/i)A (13) 

Now A may be interpreted as the fractional increase in volume 
hich results from the distortion considered. For if the sides of 
iir rectangular block were /i, /2, h before strain, they will be 
(i+<?2)/2, (i+^3)/.3 after strain, and hence the strained 
olume will be given by 

/l • /2 • /3(l+^l)(l+C2){l+C3), = 

l\ 'h' h’ (i+«i+C2+e8), 

^ ^cj. A. E. H. Love, Mathematical Theory of Elasticity (1927), § 66. 
he relations which effect this reduction in the number of the elastic 
instants are known as “Cauchy’s relations.” 


very nearly, if ci, €2 and Cs are small quantities. Therefore the 
increase in volume due to strain is 

' l\' I2 ’ h' A, 

and the fractional increase is A, very nearly. 

Let us now suppose that our material is strained by hydro- 
static pressure. Then the relation (13) will hold, both p and A 
being negative. If we write k for the ratio 

Intensity of Pressure 
Consequent reduction in volume’ 

we have 

^ = - by (13). (14) 

3 

The quantity k is termed the modulus of compression or hulk 
modulus of the material. 

Modulus of Rigidity. — 26. Let us next suppose that e\ and 
€2 arc equal in magnitude and opposite in sign, and that ca is 
zero. Then A will be zero, and we have as relations of the type 
(12): 

p\ — ?u>i\, [ so that /^i = — />2, 

p 2 = 2 fJLC 2 y S ^ ’ 

/>3 = 0. 

The .state of stress is that considered in § 12, and the state of 
strain is that considered in § 19. It will be seen that the stress 
may be regarded as a simple shearing stress of intensity pi, and 
the strain as a simple shear of amount jci. Therefore 

p\ _ Intensity of shearing stress ^ 

^ 2C\ Consequent shear * 

The quantity fx is termed the “modulus of rigidity,” or “shear 
modulus” of the material. From the physical standpoint, k and 
are to be regarded as the fuiulamcntal elastic constants: 
k measures the resistance to change of volume unaccompanied by 
change of form, whilst /x measures the resistance to change of 
form unaccompanied by change of volume. 

Young’s Modulus and Poisson’s Ratio. — 27. The conditions 
in a simple tensile lest are such that, very approximately, 

P., = =:= o, 

so that €u €2y Cz will all be propiort ional to pu the longitudinal 
tension. 

Considerations of symmetry require that co and cz shall be 
equal, but we may not assert that they are zero; in tests on actual 
materials it is found that ci and C3 are finite and opposite in sign 
to Cl. If then we write 


ca = <'3= — (7Ct, 

the relations of type (12) become 

/>i= [X(i-2(r) + 2/ulci, 
0 = X(l — 2(r) -'2/Ll(T, 

and we deduce that 

I X 

O’- — 


The ratio 


p\ 


2 X-f At 

pi = 2Aift4-a)ci.J 
Longitudinal stress 


(16) 


Cl Consequent longitudinal extension 

is termed Young^s Modulus for the material, and is generally 
denoted by the symbol E. We sec from (16) that 

At(3X4-2At) 


The ratio 


£=2(i-|-(r)Ai - 
Lateral contraction 


(17) 


O’ == 


Longitudinal extension 2 X+m 
is termed Poisson's Ratio. 
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We observe that the three equations of type (12) are equiva- 
lent to three of the type 




Ey 

T’ 


(2a) 


^ 


(18) 


and the total bending action M (which is resisted by this distri- 
bution of stress) will be given by 


Relations Between the Elastic Constants. Conditions for 
Stability. — 28. However we express the stress-strain relations, 
only two independent constants (namely X and /i) are really 
involved: therefore any three of the foregoing elastic constants 
can be related. Thus vre have expressed E, in (17), in terms of 
X and )u; similarly, from (14) and the first of (16) we have 


Hence we have also 



(23) 


(24) 


/2 \\ 2 l4-<X t. 

= Ml - + ' ) = “M = 

X3 ik/ 3 l-20r 3(1- 


E 

3(1 -2(r) ’ 


(19) 


w'hence 

and 


<r — 


1 

2 




3 k - 2 fj, 
3 ^+M ’ 

a^+M - 


(20) 


Now it is an observed property of real materials (and an evident 
condition of their persistence) that the elastic constants 7 s, fi, k, 
shall all be positive. It follows from (17) that a cannot be nega- 
tive and numerically greater than i; for otherwise the ratio E/ ijl 
W’ould be negative. And since (i is thus shown to be positive, 
it follows from (19) that a cannot be positive and greater than 
for otherwise the ratio /o//x would be negative. Thus we have as 
the condition for a stable material. 




(21) 


In ordinary materials a has a value between 0-25 and 0 33. 


SOME SIMPLE STRESS-DISTRIBUTIONS 

Tension. — 29. 'Turning from the methods to the results of 
mathematical enquiry, remark that some of its simplest solu- 
tions are those which have proved most useful to the practical 
engineer. Thus the “tie,” or member subjected to tensile load, is 
one of the commonest of structural units: theory states that the 
stress in a straight tie of uniform cross-section will be a simple 
tensile stress of uniform intensity, provided that the line of the 
resultant pull passes through the centroid, or centre of area, of 
each cross-section. At the ends this simple stress-distribution will 
be modified according to the manner in which the load is applied; 
but theory shows that the modification is unimportant, except in 
the immediate neighbourhood of the ends. Thus, when we subject 
a straight rod of material to a tensile test, it does not matter how 
the load is applied, provided that the line of the pull is accurately 
central, and that the resulting strain is measured over a limited 
part of the length, remote from the loaded ends. 

Bending. — 30. Another structural unit of very common occur- 
rence is the beam or girder, a member whose function is to resist 
bending, B. de St. Venant (1856) first put 
the theory of bending on a satisfactory 
basis (J. dc Math. [Liouville], Ser. 2, vol. 
i). He showed that a state of stress can be 
maintained in a straight beam of uniform 
section, such that there is at every point a 
purely longitudinal stress (either tensile or 
compressive). The intensity of this stress 
depends upon the position of the point: in 
any cross-section of the beam (fig. 8) there 
will be a line NN such that at points on 
this line the stress is zero; at any other 
point Py the intensity of stress will be proportional to y, the dis- 
tance of P from NN. NN will always pass through the centroid 
of the cross-section: if this has a plane of symmetry {QQ in the 
figure ) wliich is also the plane of bending, then NN will be per- 
pendicular to that plane. 

Let R be the radius of the (very large) circle into which the 
beam is bent ; let I be the “geometrical moment of inertia” of the 
cros«*-section about the line NN ; and let R be Young’s modulus 
for the material. Then the longitudinal stress ^ at jP (acting at 
right angles to the cross-section) will be given by 


( 

cr 

Jf 




Fig. B * — STRESSES DUE 
TO BENDING 


These results apply, strictly, to a beam which is bent by forces 
applied in a particular way (i.^., so as to produce the foregoing 
distribution of stress on the terminal sections) ; but theory indi- 
cates reasons why the results may, with an accuracy sufficient for 
practical purposes, be extended to beams bent in any manner, and 
even to beams of varying cross-section. The results (22)-(24) 
thus form the basis of a very general theory of bending. 

Torsion. — 31. Much use is made in mechanical engineering of 
circular shafts which transmit couples from one end to the other: 

for example, the propeller shaft of 
a steamship transmits a couple 
from the engine or turbine to the 
propeller, where this couple is 
opposed by the reaction of the 
water. Such couples tend to twist 
the shaft, and in this problem 
again the state of stress is, for- 
tunately, simple. Let AB (fig. 9) be a uniform circular shaft held 
at the end A and twisted by a couple applied in the plane B. In 
consequence of the strain due to twisting (this is very much mag- 
nified in the diagram) a radius CD in the plane B remains straight 
but turns round to CD', and a line AD, originally parallel to the 
axis of the shaft and at a distance r from it, distorts into a helix 
AD ' — that is, into a curve which makes a constant angle 0 with 
lines parallel to the axis. Cross-sections of the shaft remain plane 
when the shaft is twisted and hence 6 is the angle of shear: so, 
at a distance r from the axis, we have a shearing stress, of intensity 

q=iiO, ( 25 ) 

acting on each cross-section in a direction perpendicular to the 
radius. 

Now let i denote the angle of twist DCD', and let I be the length 
of the shaft. Then i and 6 (both being assumed very small) 
are related by the equation 

Id^riy 

whence, by (25), 

q=tk^r=fjLTry (26) 

where r is the “angle of twist per unit length.” That is to say, 
the intensity of shear stress at any point in the cross-section is 
proportional to r, the distance of that point from the axis. 

The total twisting couple T (which is resisted by this distribu- 
tion of shear stress) is given by 

T = J^2rr^gdr^ 2WfjLT J*r^dr = firJ y (27) 

where J is the “geometrical polar moment of inertia” of the 
cross-section (cither solid of hollow) about the axis. So we have, 
from (26) and (27), 

9 = • (28) 

It should be emphasized that these formulae apply only to 
shafts of circular cross-section. 

Principle of Superposition. Bending Combined with 
Twist. — 32. A consequence follows from the fact that the elastic 
equations are linear in form. If we can calculate the stresses, 
strains or displacements which result when any two systems of 
load act separately on a given body, then we know that these two 
systems, acting simultaneously, will produce stresses, strains or 



Fig, 9. — STRESSES due to twist- 
ing 
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displacements which may be found by adding their separate effects. 
We say that stresses, strains or displacements may be superposed, 
33. As an example of the use of this principle, we may con- 
sider the important problem of a crank (fig. 10). Let a force P 
be applied to the crank pin A at right angles to the plane of the 
crank. Then the stresses exerted at any section C of the shaft 
have to resist, first, a twisting 
moment of magnitude 
T--PAB, 

and secondly, a bending moment 
of magnitude 

M = PBC, 

There will also be shear stresses 
required to resist the direct 
force P; but these may be neg- 
lected as unimportant for practi- 
cal purposes. The principle of superposition asserts that the stress 
at C is made up of a normal stress p, due to bending, which may 
be calculated by means of (24), and of a shearing stress q, due to 
torsion, which may be calculated by means of (28). Wc have, in 
fact, at the surface, 



Fig. 10.— stresses in a crank 


^ 4 M 


Q = 


2 r 

ira^ 


(29) 


where a is the radius of the shaft (assumed solid). 

Stresses Due to Internal Pressure, in Thin Circular Tubes 
or Spherical Shells. — 34. When a long circular tube of uniform 
thickness is subjected to uniform internal pressure, considerations 
of symmetry show that the stresses exerted across any plane 
which contains the axis will be purely normal; moreover, if the 
thickness is small, this normal stress must be practically uniform. 
Let t be the thickness of the tube, r the inner radius, P the internal 
pressure, and p the stress; then, considering any length I of the 
tube, we see that a total force due to pressure, of amount 

lX2rXP, 

is balanced by a total resistance due to stress, of amount 
2 {lXlXp), 

Hence we deduce that 


/> = p (30) 

35. A similar argument may be employed to find the stress im- 
posed by uniform pressure on a thin spherical shell. Using the 
same notation, we see that a total force due to pressure, of amount 

is balanced by a total resistance due to stress, of amount which 
is given approximately by 

2TrXtXp. 

Hence, in the spherical shell, the stress is given by 

(31) 

36. If the ends of a circular tube are closed, the pressure on 
the ends will impose a stress, on pianes which are perpendicular to 
the axis, of intensity given by (31). The stress on axial planes is 
given by (30), and the radial stress (which varies from ■— /* at the 
inner face to zero at the outer face) is relatively negligible. So 
the tube will undergo circumferential and axial extensions- which, 
by the formulae (18) of § 27, are 


I 

'e\ 


7 . 

I =* “ P - 

I 2 h t 
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We see from the second of (32) that the longitudinal extension 
is related with the dimensions of the tube by an elastic constant 


£/(i-2fir) which we have shown (§ 28) to be equal to ^k. We have 
in fact 


ez = 



(33) 


This result has been utilized in the experimental determination 
of k (see § 48). 


APPLICATION OP THE THEORY TO REAL MATERIALS 

Scope of the Theory. — 37. The theory of elasticity, and hence 
the solutions which it provides, are based upon three main assump- 
tions, namely: 

(a> that the material, and therefore the displacement, are “con- 
tinuous ” ; 

(b) that “Hooke's law” is satisfied; 

(c) that the strains and dusplaccments are ever>'whcre small. 

Only when these assumptions are justified will the foregoing solu- 
tions be strictly valid. 

Now real materials, as we have seen, are not continuous at all: 
timber, for example, has a “grain” which can be seen with the 
naked eye, and metals, examined under the microscope, are found 
to be conglomerates of small crystals, in general arranged at 
random. But their structure is invariably fine in relation to the 
sizes of members used in engineering construction, or of the pieces 
in which they are tested for strength and rigidity; hence its exact 
nature is a question of minor importance to the practical designer, 
who (with certain exceptions which will be stated later) is con- 
cerned to know the general nature, rather than the finer details, 
of the stress-distributions which occur. We may legitimately 
employ “statistical” rather than exact methods, carrying over to 
real problems the concepts and notation which our theory has 
developed in relation to ideal continuous materials. 

This is the standpoint adopted in the second branch of our 
subject, the science of testing of materials. When we stretch a rod 
of steel in a testing machine, and measure the resulting extension, 
we interpret our results as giving relations between stress and 



strain. We calculate the stress, in accordance with our theoretical 
definition (§4), as the quotient of the total load divided by the 
cross-sectional area of the rod; we measure the extension of some 
definite length of the rod, and calculate the strain, Jigain in accord- 
ance with theory (§14), as the corresponding fractional exten- 
sion; and we assume, on grounds which are afforded by the theory 
(§29), that the stress and strain are uniform. That is to say, we 
treat the material as continuous, disregarding all effects which 
depend upon its detailed structure. Further, in dealing with steel 
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or other wrought metal, we treat the material as isotropic, 
although we know that the cr>’stals composing it have properties 
which depend on direction. This is legitimate from the practical 
standpoint, because the random orientation of the crystals renders 
the material ** statistically isotropic'* {cj. R. V. Southwell and 
H. J. Gough, Phil. Mag., Jan. 1926, § i) : it would evidently not 
be permissible in relation to wood or other materials which exhibit 
a definite “grain.” 

38. Fig. II gives some results, due to Kirkaldy (Experiments 
on the Mechanical Properties of Steel by a Committee of Civil 
Engineers, London, 186S and 1870), which have been interpreted 
in this manner ; they relate to tests made on long rods in tension. 
It will be seen that the stress and strain are very closely propor- 
tional — i.e., that Hooke’s law is satisfied — up to a definite limit 
for each material which represents a considerable stress but a 
very small extension (less than i%). This limit is termed the 
“limit of proportionality” for stress of the type considered. After 
it has been passed, the strain increases at a much greater rate in 
relation to the stress; moreover, as we shall see later, the strain 
does not disappear when the load is removed, so that the elasticity 
of the material, as well as the proportionality of stress to strain, 
has broken down. Therefore, in real materials, the second assump- 
tion (6) of the mathematical theory is satisfied only within the 
limits of proportionality: if these are exceeded, w^e may no longer 
assume that the stresses are distributed in accordance with our 
calculations. 

39. A restriction is thus imposed upon the application of mathe- 
matical theory. But its practical utility is not seriously affected, 
for the reason that stresses which would produce clastic failure 
should be avoided in design: they would evidently involve perma- 
nent distortion of the member concerned, and in most cases they 
would be liable to cause actual rupture of the material. It is a 
general rule of design that stresses must not be allowed to exceed 
the “limits of proportionality” for the material concerned; so we 
may say that assumption (b) will be satisfied by actual materials, 
within the permissible range of .stress. 

It follows that assumption (c) will also be satisfied, since, as 
we have just seen, the permissible range of stress corresponds to a 
very small permissible range of strain. To sum up: — Unless we 
are concerned to know the distribution of stress in such detail that 
the actual structure of our material is a contributory factor, we 
may rely on the mathematical theory to predict either (i) the 
distortion or (2) the stresses which will be produced by si:)ecilied 
loads, up to that point at which the strains first cease to be purely 
elastic. After this point is reached, we are less concerned to know 
the precise distribution of stress, because we know in advance that 
the stresses will be unsafe. 

But a problem of fundamental importance still remains to be 
examined, in that the mathematical theory, of itself, affords no 
answer to the general question, whether specified forces will in- 
volve stresses that are safe. Curves of the type of fig. ii, derived 
from tensile tests, will of course give the required information 
in relation to members which have to withstand pure tension ; but 
they will not supply adequate data for the design, e.g., of a crank 
subjected to combined twist and bending, since this, as we have 
seen (§ 33), involves a state of compound stress. 

The Question of Elastic Failure. — 40. The circumstances 
which determine failure of elasticity in real materials, when the 
state of stress predicted by theory is of the most general type 
(involving three unequal principal stresses ! have been a subject 
of much controversy. At the outset we observe that this is one 
of the exceptional cases, mentioned earlier, in which mathematical 
theory, with its fundamental assumption of continuity, ceases to 
give an adequate account of the real state of affairs. For whatever 
may be the factors affecting strength, they must depend upon the 
structure of the material, which is not in fact uniform or contin- 
uous. Failure will commence at some point of greatest weakness, 
and will be determined, not by the general distribution of stress, 
considered statistically, but by the actual state of stress at that 
point. 

Thus our mathematical concept of stress, and the calculations 
which are ba.sed upon it, break down as applied to the “problem of 


elastic failure,” which strictly falls within the province of the 
physicist rather than the engineer. On the other hand, we have no 
alternative method of calculation, and some basis for design must 
be laid down, even though it may not be strictly logical. What 
is attempted is to find rules whereby, when the stress-distribution 
has been calculated by the mathematical theory, it may be exam- 
ined to determine whether the stresses fall within the elastic 
limit. Wc suppose that our material has been tested under simple 
conditions {e.g., in tension, where the state of stress is as illus- 
trated in diagram A of fig. i), and that its limits of proportion- 
ality have been ascertained. We are confronted, in the general 
problem, with the state of stress which is illustrated by diagram 
D of the same figure; and we seek a criterion which shall deter- 
mine limits of proportionality for this state. The evidence for 
the criterion will be experimental, but it must be interpreted in 
accordance with “statistical” ideas, which have no strict validity; 
so it is not surprising that general agreement on a definite 
criterion has not in fact been attained. 

Alternative Theories. — ^41. Lame, followed by Rankine, 
adopted a Maximum Stress Theory, according to which the crite- 
rion of elastic failure is p\, the (numerically) greatest of the 
principal stresses. Let / be the limit of proportionality as meas- 
ured in a simple tensile test: then, according to the theory, failure 
occurs if 

pi^L 

and p2 and pi have no effect. In particular, / is the limiting value 
of the hydrostatic pressure which can be sustained without per- 
manent distortion of the material. 

Experiment contradicts this conclusion, for it is found that much 
greater pressures can be sustained^: moreover, the theory is 
at variance with results obtained in torsion tests, where the mate- 
rial is .subjected to simple shear (§31). The criterion is no longer 
accepted, except as a working rule for design in brittle materials, 

I such as cast iron. 

j 42. The Maximum Stress Theory, propo.sed by Poncelet and 
St. Venant, asserts that extension, rather than stress, is the de- 
ciding factor. If Cl is the (numerically) greatest of the three 
principal strains, it asserts that failure will occur if 

where e is the limiting strain in a .simple tensile test. This criterion, 
in virtue of (18), may be written in the equivalent form 

p\ — (r{p2-^pA)'^J, 

which shows that all three of the principal stresses arc involved. 

This theory, too, is discredited by the evidence which has been 
cited. Wehage, in 1888, found the criterion to be at variance with 
results for wrought iron subjected to equal tensions in two direc- 
tions at right angles. 

43. The Maximum Shear Theory was first proposed by Coul- 
omb. It asserts that the greatest shearing stress, or (what is the 
same thing) the algebraic difference between the greatest and 
least of the principal stresses, is the deciding factor. Thus, if 
P\y ^2, pz are the principal stresses, and if 

pi>p 2 >pz, 

the theory asserts that failure will occur if 
Pi’-pz^fy 

where / has the same meaning as before. 

Tests made on ductile materials (low-carbon steel, copper, 
brass) lend considerable support to this theory. In the experi- 
ments of J. J. Guest (Phil. Mag., July, 1900), somewhat inconclu 
sive evidence was obtained from non-ferrous materials, but the 
results for steel were in close accord with the “stress-difference” 
criterion, which is generally accepted to-day as a basis for de.sign 
in ductile materials. It is commonly known as “Guest’s law.” 

From a^ theoretical standpoint, however. Guest’s law is open 
to the objection that it indicates no limit to the strength of a 

* Extension of the theory by the assumption of different limits for 
tension and compression (the latter determined by means of a com- 
pression test) only partially removes this difficulty. 
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material when the state of stress is that known as “hydrostatic 
tension/’ — Le,, when the principal stresses are all equal and posi- 
tive. Practical difficulties have so far prevented the imposition of 
this stress in an actual experiment, but it is impossible to believe 
that elastic failure could never occur. Moreover, it is known that 
the limits of proportionality for tension and compression are not 
always equal, as the law would suggest. In relation to materials 
like cast iron, the criterion certainly requires modification: we 
shall consider that modification which has been proposed by O. 
Mohr. {Zeitschr. des Vereines Deutscher Ingenieure, Bd. 44, 
1900.) 

44. Mohr*s theory rests on an hypothesis regarding the nature, 
or inner mechanism, of elastic failure. Just as two bodies having 
rough surfaces in contact will slip over one another if a force is 
applied which is sufficient to overcome the resistance of friction, 
so two parts of the same body, separated by an imaginary surface, 
are imagined to slip when the tangential stress at this surface 
attains a certain limiting value. Irreversible or “non-elastic” 
strain is regarded as the resultant effect of such slips occurring 
on a large number of planes in the material. And just as the 
resistance of friction, in the first case, depends on the pressure 
between the two bodies at their surface of contact, so it is con- 
templated that the limiting intensity of the tangential stress may 
depend upon the normal stress with which it is compounded. 
Mohr’s theory seeks to determine, by means of simple tests, the 
general nature of this dependence. 

According to the view just stated, if two planes in the material 
are subjected to the same normal stress, slipping will occur first 
on that plane which is subjected, in addition, to the greater tan- 
gential stress. Therefore, in Mohr’s circle diagram (fig. 4), the 
state of stress on that plane at which elastic failure originates 
will be given by some point on the outer circle BAX, which is de- 
termined by the greatest and least of the principal stresses. 

Let ft denote the limit of proportionality for the material, as 
determined by a simple tensile test. Then it is known that clastic 
failure can occur under a state of stress defined by principal 
stresses ft, 0 , 0 , and the normal and tangential components of 
stress for that surface at which failure originates will be given, for 
this state, by some point on the circle OAB in fig. 12. Similarly, 
if fc is the limit of proportionality as determined by a test of the 
material in simple compression (where the principal stresses arc 
-fc, O, O), we know that the component stresses on the surface 
at which failure originates will be given by some point on the 
circle OCD of the same diagram. It is not necessary to draw 
more than one half of each circle, because the sign of the tangen- 
tial stress, on the hypothesis stated, will not affect the question of 
failure. 

Now a circle could be drawn in the diagram to represent any 
other state of stress for which the limit of proportionality had 
been determined : all that is needed is a knowledge of the greatest 
and least of the principal stresses, to fix the ends of its horizontal 
diameter. According to Mohr’s hypothesis, circles drawn in this 
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way for all conceivable tests would be touched by an enveloping 
curve, such as the dotted curve CEA in fig. 12; and this curve 
will represent the relation of tangential to normal stress which is 
the real criterion of elastic failure. For practical purposes the 
form of CEA may be determined by drawing only a few circles: 
lor example, in addition to the tensile and compressive tests which 
have been considered already, we might carry out a test of the 
niaterial in torsion (i.e., in simple shear), and so obtain a circle 
centred at the origin, as illustrated by FEG in fig. 12. If the 
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stress-difference criterion were correct, we should find that all 
three circles had the same diameter, so that the form of CEA 
would became a straight line parallel to DOB. 

Mohr's theory is a logical development of assumptions which 
are certainly reasonable. Moreover, it offers a way of escape from 
the difficulties, mentioned above, in regard to the permissible 
limits for “hydrostatic” tension and compression; for there is 
no reason why the enveloping curve should not meet the hori- 
zontal axis at some point F which (regarded as a circle of zero 
diameter) represents a limiting hydrostatic ten.sion of finite inten- 
sity, whereas on the compression side it may very well cut the axis 
at infinity. These questions are left to be settled by experiment. 

Strain-energy Theories. — 45. A criterion of quite another 
type was suggested by Beltrami in 1885 (Roma. Acc. Lincei Rend. 
1885; Math. Annalen, 1903), and more recently by B. P. Haigh 
(Brit. Ass. Reports, 1919 and 1921): it is based on the assump- 
tion that any definite volume of material has only a limited 
capacity for absorbing and storing energy in the form of elastic 
strain. In isotropic material, the energy stored per unit volume 
in a state of stress defined by pu po, pa is 

^ 2(j(pap3+Papi+pip-.i)], (34) 

and according to Beltrami’s theory, failure will occur if 

where C is a physical constant of the material. 

On this basis, the limits for “hydrostatic” tension and com- 
pression will evidently be identical, and this fact constitutes an 
objection which has been urged already, in relation to other 
theories. 

46. Hiibcr, followed by Hencky {Zcitschr. f. An^. Math. u. 
Mcch., 1924), has proposed a modified energy criterion, in which 
that part of W which corresponds to change of volume (as op- 
posed to change of form) is neglected. This procedure is equiva- 
lent to the assumption of an infinite bulk-modulus, — that is 
(§ 28) to the assumption that o has the value inserting this 
value in (34), we have the modified criterion, that elastic failure 
will occur if 

^ [(Pl-’p2)*+(p2“P3)*-|-(p3~Pl)*] ^ O, (35) 

where C has the same value as before. 

No limit is now imposed on the resistance of the material either 
to hydrostatic tension or compression, and hence one difficulty (in 
theory) still remains. The criterion is found to accord closely 
with the results of experiment, within the ranges of stress which 
have been imposed. 

TESTING OF MATERIALS 

47. The second branch of our subject — that known as “testing 
of materials” — is concerned with those properties of real materials 
which determine their value to the engineer. His most important 
requirements are rigidity, which demands a knowledge of the 
elastic constants, and strength, which requires that the criterion 
of cla.stic failure shall be expressed in exact numerical form; but 
he desires in addition that his materials shall possess qualities, 
such as hardness and tenacity (or “toughness”), which are more 
difficult to define with precision, because they relate to be- 
haviour in that range of stress and strain wherein Hooke's Law, 
and hence the mathematical theory of elasticity, do not apply. 

Stress-strain Diagrams. — ^48. The customary procedure for 
determining elastic constants is to plot diagrams of the type 
exemplified by fig. ii, showing the relation of stress to strain. 
Young’s modulus (E) is generally obtained by subjecting a long 
rod to tension, and measuring the consequent increase in the 
distance between two definite marks. The stress is calculated, in 
accordance with § 29, as the ratio (total load) /(area of cross- 
section), and the extension as the ratio (increase of length be- 
tween marks)/ (original length between marks). To find the 
modulus of rigidity (iu)» It Is usual to subject a circular rod to 
torsion, and to interpret the results in accordance with the mathe- 
matical solution of this problem (§31), whereby the shear stress 
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(q) at the outer surface can be calculated in terms of the twisting 
couple, and the shear strain (^) in terms of the rotation, relative, 
to one another, of two cross-sections separated by a known length. 
Knowing E and /i, we can, theoretically, deduce any other of the 
elastic constants by the formulae 
of § 28. But special methods are 
often employed to determine par- 
ticular constants directly: thus, 

Poisson’s Ratio 6, or the “bulk 
modulus” k, can be found by 
tests which depend upon the 
mathematical solution for uni- 
form bending, or for a closed tube 
subjected to internal pressure 
(§ 36). 

In all cases, when the diagram 
has been constructed, the relevent 
elastic constant can be deduced 
as the ratio of stress to strain 
within the range for which these 
quantities are proportional. The 
extent of this range is also deter- 
mined by the test, and it pro- 
vides a part of the information 
required to fix the criterion of 
elastic failure (see §§ 41-46) • 

But, for reasons which we have 
indicated, the whole diagram (up 
to the point of ultimate fracture) 
is important : thus it is essential Fig ts.—sfNGLE-LEVER testing 
that we should be able, in these **achine 
tests, to apply a measured load through a considerable distance. 

Testing Machines.^ — 49. When a material is to be tested in 
simple tension, and when samples are available in the form of 
thin wires, the stress may be applied directly by means of sus- 
pended weights: for pieces of larger section some mechanical 
means for multiplying force is required. In large testing ma- 
chines, the load is usually applied by hydraulic pressure acting on 
a plunger to which one end of the specimen is secured, and it is 
measured by connecting to the other end a lever, or system of 
levers, provided with adjustable weights. Provision is generally 



made for subjecting a specimen cither to simple tension, simple 
compression, bending or torsion. 

Figs. 13 and 14 show a form of single-lever testing machine 
designed by J. H. Wicksteed (Proc. Inst. Mech. Eng., 1882); the 
machine shown exerts a maximum force of 30 tons, but 100 tons 
or more are exerted by similar machines in common use. AA is 
the lever, on which there is a graduated scale. The stress on the 
Test -piece is measured by a weight IV which can be moved through 
a measured distance along AA by a handwheel H connected with 

*8 §49-56 have been based, by permission, on the article written by 
Sir J. A. Ewing for the zith edition of this Encyclopedia. 



gearing 55 . The Hooke shaft R is shown in a separate sketch in 
hg. 14. The upper end of the sample is gripped in a holder which 
hangs from a knife edge 3 inches from the fulcrum of the lever; 
the lower end is gripped in a similar holder which is jointed to a 
cross-head C, connected by adjustable screws (to provide for 
specimens of different lengths) to a lower cross-head B, on which 
the hydraulic plunger exerts its thrust. G is a counterpoise which 
pushes up the plunger when the water is allowed to escape. In 
this machine the hydraulic pressure is applied by means of an 
auxiliary plunger Q of small diameter. Q is driven by a belt on 
pulley D. 

Pressure being admitted to the main plunger, a load is imposed 
upon the specimen, and the weight W is then run out along the 
lever until this just “floats” between the stops EE. The load (and 
hence the stress) can thus be determined, and it remains to 
measure the accompanying strain. 

Extensometer8« — 50. It will be appreciated that this last 
requirement calls for very precise apparatus. In iron or steel, the 
extension produced by a stress of i ton per sq.in. is about , 
and elastic failure occurs at an extension of perhaps ^ : thus, if 
the extension of an 8 inch “gauge length” is to be measured, it is 
desirable that this shall be read to about srW inch when 
Young’s modulus or the extent of the elas- 
tic range are under examination. Measure- 
ments made on one side of the specimen 
only are liable to be in error on account of 
bending caused by slight eccentricity of 
loading: accordingly, it is best to measure 
the relative di.splacement of two pieces at- 
tached in such a manner as to share equally 
in the strain on both sides. 

The extensometer of J. A. Ewing is illus- 
trated (diagrammatically) by fig. 15. Two 
clips B and C are attached to the specimen, 
each by means of a pair of opposed screws, 
rod B', hinged to B and fitting into a spherical recess in C. A bar 
R hangs from C by a hinge Q, and carries a mark which is read 
by a microscope attached to B. Thus, as the specimen stretches 
(B' remaining of constant length), the bar R is pulled up rela- 
tively to the microscope, and the amount of the movement is 
measured by a micrometer scale in the eye-piece. Calibration is 
effected by means of a micrometer screw attached as indicated 
at B. 

Strain Beyond the Elastic Limit: Influence of Time. — 

51. Within the region of “plastic” distortion (i.e., where the stress 
and strain are not directly proportional) it is found that the 
behaviour of a metal is largely in- 
fluenced by the rate at which the 
load is increased; the full strain 
corresponding to a given load 
is reached only after a percep- 
tible time. Fig. 16 gives some 
results obtained by Ewing (J. A. 

Ewing, Strength of Materials, 
p. 42, 1914), from tensile tests of 
soft iron wire. The “fast” load- 
ing caused rupture in 4 minutes : 
the “slow” loading took 5,000 
times as long. When a tensile 
load, of amount exceeding the '''*®** "• "strength of materials- 

elastic hmit, is applied and then p|g 15 — influence of rate of 
kept constant, the specimen is ob- loading 
served to extend at first rapidly and then more slowly. In general 
it appears that the slow extension comes ultimately to an end; but 
when the applied load is nearly equal to that which would imme- 
diately break the specimen, the extension, after slowing down, 
quickens again and continues until rupture occurs. If, on the other 
hand, the specimen is subjected to an extension which is main- 
tained constant, it is found that the load required to maintain 
that extension gradually diminishes. 

“Yield.” — 52. Special interest attaches, for materials such as 
wrought iron and mild steel, to that part of the stress-strain dia- 
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gram which lies just outside the elastic range. Reference to 
Kirkaldy’s diagrams (fig. ii) shows that a point (called by A. B. 
W. Kennedy the “yield-point”) is reached, soon after the mate- 
rial has ceased to be elastic, at which the extension increases 
without any corresponding increase of stress. Somewhat later, 
the extension becomes less rapid and the stress rises at a fairly 
regular but gradually decreasing rate. If a lever type of machine 
is employed, the beam drops when the yield point is reached. 
Meanwhile the specimen is seen to under- 
go a considerable change : if scale previously 
adhered to its surface, this is observed to 
flake off, in lines inclined at roughly 45° to 
the direction of pull; if the surface is pol- 
ished, lines appear on it, having the same 
direction, which can be recognized by touch 
as steps or ridges. These lines are known 
as Luders' lines (W. Luders, Dingler's 
Polytech. Journ., vol. 155 [1860], p. 18): 
their occurrence may be used to determine, 
without the use of an extensometer, the 
yield point of a material. 

Researches by A. Robertson and G. 

Cook (Proc. R.S. [A], vol. 88, 1913) have 
shown that the phenomenon of “yield,” 
thus revealed by early diagrams, is much 
more complex than those diagrams would 
suggest, and of the first importance from 
the practical standpoint. Realizing that its 
effects would be masked by the inertia of 
the testing machine as ordinarily employed, 
these investigators employed the device 
which is illustrated by fig. ] 7. Two long rods DD were arranged 
in parallel with the specimen, so as to share in taking any load 
applied to the end yokes, YV. The loads taken by these rods could 
be deduced (from a previous calibration) by measuring the clastic 
strains to which they were subjected: thus, when the total load ap- 
plied to the yokes was known, the load in the specimen could be de- 
duced. Yield of the specimen merely shifted a greater part of the 
total load on to the rods; and since these, on account of their 
length, remained elastic, there was no sudden increase in their total 
extension, and consequently no drop of the beam. Accurately cen- 
tral loading of the specimen was ensured by applying the load 
through hard steel balls, CC, with the aid of special shackles A, B. 

The specimens were of ordinary mild steel, annealed {see § 54) 
to remove any stresses which might have been induced in course 
of manufacture. The results showed that the stress, on the occur- 
rence of “yield,” does not merely remain constant, but actually 
drops, by an amount which may be as high as ,»6%. The prac- 
tical importance of this effect is evident, for it means that the 
material, within the region of “plastic” strain, can adjust itself 
in such a manner as to relieve any intense concentration of stress 
which may have occurred within the elastic range. This property, 
which is of great value in constructional work, is known as 
ductility. 

Intermittent Loading: Hardening Effect of Permanent 
Set. — 53. Time has another effect of a different and remarkable 
kind. If, at some point a (fig. 18) in the region of plastic strain, 
the load is removed, a part of the strain disappears. This part is 
accordingly termed the “elastic strain” : to a close approximation, 
it is related with the stress by a linear law, the ratio of stress to 
elastic strain being, so far as can be ascertained, the ordinary 
clastic constant of the material. If the load is immediately re- 
placed and then increased in the ordinary way, a new yield-point 
b is found at or near the stress pre\dously reached. The full line 
be in fig. 18 shows the subsequent behaviour of the specimen. 
If on the other hand, some hours are allowed to elapse before the 
load is replaced, the new yield point appears, not at b, but at a 
higher stress d. Fracture occurs (at e, fig. 18) under a higher 
ioad than before, and at a smaller total extension: we say that a 
process of hardeninjn has been going on during the interval of 
rest. 

A similar and even more marked hardening is found to occur 


when the load, instead of being removed and replaced, is main- 
tained constant for some hours. When loading is resumed, the 
yield-point is found to be raised very considerably. Fig. ly ex- 
hibits experiments of this kind, made by J. A. Ewing on speci- 
mens of annealed iron wire: ah shows the result of continuing 
to load after an interv^al of 5 minutes, and acd after an interval 
of 45i hours. (J. A. Ewing, Proc. R.S., 1880.) 

Annealing. — 54. This hardening effect of plastic strain is of 
great practical importance. When a hole is punched in a plate, 
the material round its edge is severely distorted by shear, and 
the consequent hardening of this material is accompanied by a 
serious decrease in ductility. Consequently, if the plate is strained 
by tension, concentration of stress, resulting in the formation of 
cracks, may occur at the edge of the hole. This bad effect of punch- 
ing disappears when a narrow ring of material, immediately sur- 
rounding the hole, is removed by a cutting tool. 

The hardening effect can also be removed by the process of 
anncallnf^, that is, by heating to redness and cooling slowly. This 
process is very generally employed in practice, for relieving in- 
ternal stresses caused by the processes of manufacture. 

Recovery of Elasticity. — 55. Although the yield point may 
be raised by overstrain, as described above, the elasticity of the 
material is found to be impaired. Only within narrow limits, if 
at all, is stress proportional to strain during the process of re- 
loading. But a sufficiently long rest will restore the elasticity, and 
after weeks or months the metal is found to be elastic up to a 
point which may be much higher than the original elastic limit. 

Experiments by J. Muir (Phil. Trans. R.S., vol. 193, 1900) 
have shown that temperature has an important influence on the 
rate of this “recovery of elasticity.” In iron and steel, complete 
recovery can be produced in a few minutes by dipping the over- 
strained .specimen into boiling water. 

When a piece of iron or steel, after being overstrained in ten- 
sion, is subjected to a compressive load, the strain is rot found 
to be proportional to stress unless recovery has been effected by 
rest or heating. After recovery, the elastic limit for compression 
is lower than it would be in the normal state ; but Muir's experi- 
ments show that the reduction is le.ss than the amount by which 
the elastic limit for ten.sion has been raised. That is to say, the 
general effect of strain-hardening followed by recovery is to widen 
the total range of stress within which stress and strain are pro- 
portional. 



Hysteresis. — 56. We may summarize this account of the be- 
haviour of metals within the range of “plastic” strain by saying 
that the strain in this range is no longer (as in Hooke’s law) 
uniquely determined by the stress, but depends upon the previous 
“stress-history.” This phenomenon is termed hysteresis J* W'hen 
the stress on a specimen fluctuates in a regular manner between 
two fixed limits, the stress-strain diagram assumes the forn\ of a 
closed figure, which is called a “hysteresis loop.” 

Fig. 20 shows hysteresis loops for a steel specimen exposed to 
three different cycles of stress; the sequence of operations is 
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Material 

Results from tensile test 

Fatigue 

properties 

Young’s 
Modulus 
(tons per 
sq. in.) 

Poisson’s 

ratio 

Limit of 
propor- 
tionality 
(tons per 
sq. in.) 

Stress at 
“yield” 
(tons per 
sq. in.) 

Stress at 
fracture 
(tons per 
sq. in.) 

Elonga- 
tion, % 

Reduc- 
tion of 
area, % 

Brincll 

hardness 

number 

Endurance 
limit 
(tons per 
sq. in.) 

Mild steel 

(o-o2% carbon) 

13,400 

0*3 

7*2 

8-S 

IQ 

48-.? 

76 

69 

+11*6 

Medium carbon sled .... 
(o*37% carbon), annealed 

do 

do 

i6-3 

i6*9 

31-3 

32 

49 

131 

+13.0 

Ditto., quenched and tempered . 

do 

do 

29 

30-8 

47 

22 

56 

205 

+ 22*8 

Nickel-chrome steel, quenched and 
tempered 

do 

do 

97-8 

— 

125-5 

7 S 

31 5 

Sio 

±48-7 

Steel casting (0-32^"^ carbon) 

do 

do 

8.9 

15 

34 

26 

34 

141 

± 13-5 

Drawn copper 

— 

0*35 

— 

— 

i 8-3 

26 

48 

— 

Less than 
± 7 - 7 S 

Hard-drawn brass 

about 

5,000 

0*33 

— 

— 

26-8 

40 

73 

— 

Less than 

i 8*9 

Duralumin, heat-treated 

4,900 

- 

- 

- 

22*8 

29 

47 

100 

± 5*4 

Ditto, annealed 

4,tSoo 

- 

- 

- 

II -2 

2.5 

()i 

50 

i 4-8 


indicated by the arrows. It will be seen that the area of the 
loop increases with the range of stress. This area may be in- 
terpreted as measuring the work done in performing the cycle of 
operations: if the strain had been wholly elastic, the area of the 
loop would have been nil, because the work done in stretching 
would have been recovered during the process of unloading, but 
in the plastic range more work is done in stretching than is sub- 
sequently recovered. The differ- 
ence, of course, is absorbed by 
the specimen or transformed into 
heat. 

Elongation and Reduction 
of Area. — 57. Useful informa- 
tion in regard to ductility is 
afforded by the eloiif'ation of a 
specimen tested in tension — that 
is, the total extension of the 
specimen at the instant of frac- 
ture. Barba (Mem. Soc. dcs Ing. 

Civ., 18S0; has shown that this 
quantity depends upon the form 
of the specimen, so that geometrical similarity must be main- 
tained if strictly comparable results are to be obtained from 
specimens of different sizes. Unfortunately, the practice of dif- 
ferent countries as regards the standardization of test pieces 
does not yet satisfy this condition. 

Another quantity which serves as a convenient measure of 
ductility is the reduction of area — that is, the decrease in the 
cross-sectional area of the specimen after fracture, expressed as 
a percentage of the original area. This quantity is less dependent 
than elongation on the geometrical form of the specimen but it 
is difficult to measure accurately. 

Fracture by Tension. — 58. 

The ultimate stages of a tension 
test — that is, the circumstances Fig. 21. — mild steel specimen 
which determine the elongation fractures by tension 
and reduction of area — are evidently governed by the stress- 
strain relations in plastic material, of which little is understood. 
When a bar of uniform section is pulled, the extension is at first 
distributed fairly uniformly over the whole gauge length. But 
just before the bar breaks, a large additional extension occurs 
near the place of rupture, and the section is much more con- 
tracted there than in other parts, so that the specimen forms a 
“waist.” Fig. 21 illustrates this point; it is taken from a photo- 
graph of a broken specimen of mild steel, which had a uniform 
diameter before the test. 

It appears that the material, just before fracture, is in an un- 


stable state of stress. Any local contraction of area will cause an 
increase of stress in that region, and this in turn will cause fur- 
ther plastic distortion, or “flow.” On the other hand, the harden- 
ing effect of plastic strain operates in the reverse direction, tend- 
ing to increase the resistance to flow. It 
is probable that this second effect pre- 
dominates in the earlier stages of the test, 
and so maintains stability; for it seems 
clear that the first effect, once it predom- 
inates, must result in final rupture. The 
notion of instability seems to explain the 
observed fact, that the ultimate stress (at 
fracture) is largely dependent upon the 
form of the test specimen. 

Rupture may occur by direct sep- 
aration over a surface which is nearly 
plane and perpendicular to the direction of the pull: such 
iiractures are characteristic of hard steels and other non-ductile 
materials. But in ductile materials, which break at a “waist,” 
the fractured specimen generally reveals a ring-shaped crater 
on one side of the break and a truncated cone on the other (fig. 
22): rupture has occurred by shearing on the outer (inclined) 
surface and by direct separation in the central region, where the 
fracture is approximately plane. 

Fracture by Compression. — 59. In compression tests of duc- 
tile material, such as mild steel, the process of “flow” may con- 
tinue indefinitely, as indicated by fig. 23. 

There is here no possibility of instability 
(if the specimen is made short, to avoid 
buckling in the manner of long columns), 
since the flow results in an increase of 
cross-section, which tends to reduce the 
stress. Brittle materials fail by shearing 
on inclined planes, after the manner of -applied elasticity- 
fig. 24. These planes are nearly, but not fig. 23. — compression 
exactly, coincident with the planes of failure of low-carbon 
maximum shear. It appears that a nor- steel 
mal component of stress on a plane may increase the resistance 
to shear on that plane, in the manner contemplated by Mohr 
(§ 44 ). 

FATIGUE 

60. A question of great interest, both scientific and practical, 
is the effect of stresses which fluctuate repeatedly between definite 
limits. Hodgkinson, in 1837, first drew attention to this problem. 
At that time, bridges of masonry were being replaced on an ex- 
tensive scale by bridges of wrought iron, and engineers who 
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actual practice; thus a connect ing-rod is exposed to conditions 
of specific stress, and the valve springs of an internal combustion 
engine to conditions of ^‘specific strain.” 

The Variable Factors in Fatigue. Nomenclature. — 63. 
Even when the stress imposed is the simplest possible, — ^namely, 
simple tension, — ^it is evident that many variable factors are in- 
volved. First, the stress may vary between any two limits. Using 
positive and negative signs to denote tension and compression, 
we write p,,,**. and ^„,in. for the highest and lowest tensions which 
are imposed; we term the “upper” or “superior” limit of 
stress, and pmm- the “lower” or “inferior” limit. The “total range 
of stress” (/^), and the “average” or “mean stress” of the cycle 
(A/), are then defined by the relations 

“ /^luax- “ Pni In- , 


appreciated the significance of Hodgkinson 
that the properties of the new material > 
understood. A commission was appointed t< 
tion of iron to railway structures, its rej 
experiments which indicated clearly (i) t 
from repetitions of a load less than the ull 
(2) that such failure is not caused by dete- 
rioration of the material with time, if the 
ultimate static load may be taken as an 
indication of quality. 

Fracture produced by a large number of 
repetitions of stress is generally described 
as “fracture by fatigue.” The classical 
re.searches on the subject are those of A. 

Wohler, who tested iron and steel under di- Fig. 24. — compression 
rect tension, torsion and bending, and who failure of cast iron 
paid, for the first time, strict attention to the magnitudes of the 
local stresses involved. Wohler’s experiments showed that a stress 
well below the ultimate strength of a material (as measured in an 
ordinary tension test) will suffice to produce fracture if it be often 
enough removed and restored, op even alternated with a smaller 
load of the same kind; the smaller the range through which the 
stress is varied, (he greater is the number of repetitions (or stress- 
cycles) which a specimen can endure.^ 

These investigations have been continued by many other work- 
ers, and the literature bearing on the subject of fatigue is now 
very extensive. Only the merest outline can be given here: the 
reader is referred to a very clear and complete account by H. J. 
Gough, The Fatigue of Metals (1924). 

Testing Machines. — 61. Many distinct types of machine 

have been devised for applying fluctuating stresses. Perhaps the 

most important is W^ohler’s “ro- 
tating bar” machine, which (in the 
modified form employed at the 
National Physical Laboratory, 

England) is illustrated in fig. 25. 
The specimen, a solid or tubular 
rod, is rotated by an electric mo- 
tor (as in a lathe) at speeds up to 
2,400 r.p.m. It is subjected to 

equal up-and-down forces, ap- 
plied through ball bearings, at 

two points in its length, by a 
small .single-lever testing machine 
and by dead weights. Thus it is 
exposed, over the greater part of 
its length, to a uniform bending 
moment; and since the plane of 
this bending moment rotates in 
relation to the spiedmcn, the 
stress at any point in a cross-sec- 
tion fluctuates between positive 
and negative values during each revolution. Within the clastic 
limit, the stresses can be calculated in accordance with § 30. 

A modified form of this machine, employed by T. E. Stanton 
and R. Batson {Brit. Jss. Report, 1916) enables torsional stresses 
to be superposed. 

‘‘Specific Stress” and “Specific Strain.” — 62. It is important 
to distinguish between the conditions imposed by different ma- 
chines, because these largely influence the behaviour of the 
material. Thus the machine just described applies a definite bend- 
ing-moment (that is, practically speaking, a definite stress), inde- 
pendent of the strains which the material may undergo; we 
describe such conditions as specific stress. In other machines a 
definite strain is imposed, independent of the stress-distribution 
which may result through plastic distortion of the specimen; we 
describe such conditions as specific strain. In other machines, 
again, the conditions are such that the stress either increases or 
diminishes as the strain increases. 

This variation in the conditions of test has its counterpart in 

*A. Wohler, Zeitschr. /. Bauwesen, vols. 8-20 (1860-70). An account 

is given in Engineering, vol. ii (1871). 
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and the stress-cycle may be concisely described as the cycle 

2 

In an “alternating stress” test, M is zero and the stress fluc- 
tuates between equal and opposite limits. 

Again, the stress may fluctuate between specified limits at dif- 
ferent .speeds. If T is the time (in secs.) taken by one complete 
stress cycle, the number of cycles per second is given by 


and is termed the “frequency” of the test. 

Further, the stress may fluctuate with time, during one stress- 
cycle, according to any imposed relation. This relation ought 
always to be specified in describing the results of tests, in order 
to make the conditions precise; but little information is available 
at present regarding its importance. 

Endurance Tests, and the “S-N Curve.” — 64. The aim of 
fatigue tests is to determine, for a definite stress-cycle applied at 
a definite frequency, the number of cycles which a material can 
sustain without fracture. This number (iV) is termed the 
** endurance.** 

In a test under alternating stress, the cycles may (subject to 
the remark at the end of the Iasi paragraph) be taken to be 

defined by -- ,the greatest (numerical) value of the stress S. We 
2 

seek by experiment to relate 5 with the endurance N, and the 
curve which gives this relation is termed an **S-N curve.” Fig. 26, 
by T. E. Stanton and J. R. Pannell {Proc. I fist. Civ. Eng., vol. 188, 
1911-12), in tests of mild steel, shows typical results. It will be 

seen that the plotted points lie 
more or less evenly on a curve 
which appears to become parallel 
with the N axis when the num- 
ber of reversals to fracture is 
large. The last point on the dia- 
gram relates to a specimen which 
was still unbroken after 10 mil- 
lion reversals of stre.ss. We say 
that the test has been carried out 
“on a 10 million reversals basis”; and on this basis we may 
express the results by saying, either 

(a) that the endurance limits of stress are ±12*75 tons/sq.in. or 
(b) that the limiting range, for reversed stresses, is 25.5 tons/sq.in. 

65. Evidently, if the true curve does in fact become horizontal, 
there is a limiting range of stress below which fracture will not 
occur for any number of reversals, however large. It is not pos- 
sible to decide this question positively, since we can, in practice, 
impose only a limited number of stress-cycles. (The greatest 
numbers imposed in any recorded test would appear to be 202 
millions: the specimen, tested by J. E. Howard under reversed 
bending — Proc. Inter. Assoc. Test. Mat., 1909 Congress. — ^was 
not broken.) But the weight of evidence appears to show that 
limiting ranges of stress do exist, and that they can be found, with 
all the accuracy required for practical purposes, by endurance 
tests on a 10' reversals basis. Gough, who has done much to 
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elucidate this question, emphasizes that tests on a one million 
reversals basis are practically worthless. 

Relation Between Safe Range and Mean Stress. — 66 . As-' 
suming that a limiting range exists for reversed stresses, the ques- 
tion arises, how is it affected by the imposition of a mean stress 
M? \x\ other words, what is the relation between R and Af, for 
safe ranges of stress? 

Before this question can be answered, it is evident that a very 
large amount of data must be accumulated; Gough, who has 
analysed carefully such results as are available, regards the 
problem as still unsolved. Two forms of “law” have been pro- 
posed which seem fairly satisfactory, namely, the “modified 
Goodman law" and “Gerber’s parabolic law.” According to the 
modified Goodman law, 

where R is the safe range corresponding to a mean stress Af, 
A*o is the safe range when A/ = 0 and / is the ultimate strength of 
the material. According to Gerber’s law, 

Gerber’s law is closely satisfied by the exi^eriments of Wohler and 
Bauschinger and, less closely, by Haigh’s results for mild steel. 
Goodman’s law applies to Haigh’s experiments on naval brass, 
in cases where the mean stress was tensile. (C/. Gough, op. cit.. 
Chap. IV.) 

Influence of Frequency. — 67. This again is a question de- 
manding a great accumulation of experimental results. Tests 
by B. Hopkinson {Proc. Roy, Soc., vol. 86, 1911) and Stanton in- 
dicate that a slight increase in endurance accompanies a rise in 
frequency. Under reversed stresses, the limiting ranges of stress 
for a certain mild steel were found to be: 

±i2'5 tons/sq.in. (Stanton machine: i,cxx)/i,300 r.p.m.) 

±13 0 tons/sq.in, (Wohler machine: 2,200 r.p.m.) 

±14 5 tons/sq.in. (Hopkinson machine: 7,000 r.p.m.) 

C. F. Jenkin (Proc. Roy. Soc., vols. 103, 1923 and 109, 1925) 
has developed apparatus by which fatigue tests can be conducted 
at speeds up to 20,000 cycles per second. His work is still in prog- 
ress, but so far his results confirm the conclusion that increased 
speed has at all events no deleterious influence. 

Summary. — 68. Much information is now available regarding 
the behaviour of engineering materials under imposed stresses 
of various kinds. 

But much still remains to be done: 

(1) in developing rules for design which shall be applicable to 
“compound” fatigue stresses; 

(2) in correlating the fatigue properties of a material with “static” 
properties such as its clastic limit, yield stress or ultimate strength, 
or with the results of “impact” or “hardness” tests; 

(3) in explaining the inner mechanism of fatigue. 

The last of these problems comes within the scope of the third 
section of this article. All three arc discus,sed at considerable 
length (although, necessarily, without very conclusive results) in 
the treatise by Gough to which reference has been made above. 

Impact Tests. — 69. Fatigue tests are concerned with the 
slow cumulative effect of stress-cycles which could be imposed 
thousands or even millions of limes without producing rupture. 
At the other end of the scale of practical conditions, we have to 
consider the possibility that a material may be broken by shock 
— that is, by intense stresses maintained for an infinitesimal period 
of time. 

To investigate “toughness,” or resistance to shock, is the pur- 
pose of impact tests. They usually involve the breaking of a 
specimen of standardized form (it is commonly notched, in 
order to secure a concentration of stress at one section) by means 
of a falling weight: the energy absorbed in this process is taken 
as a figure of merit for the material. Unfortunately, they have 
been developed largely by empirical methods — ^mainly because 
little is known of the stresses which obtain during impact. The 
shape of the notch, the velocity of striking, even the shape of 


the striker, appear to affect the results, which are not easy to 
interpret by a dimensional law, even when specimens of the same 
material and geometrical form are employed, differing only in 
respect of size {cf. R. V. Southwell, Aeronautical Research 
Committee, R. and M. 732, 1921). Thus it is difficult to compare 
results obtained by different methods or on different machines, 
and the subject cannot be briefly summarized. The reader is re- 
ferred to Batson and Hyde, Mechamcal Testing, vol. i (1922), 

or to Timoshenko and Lessels, 
Applied Elasticity, Chap. XIV. 

Hardness Tests. — 70. In us- 
ing the term “hardness,” we may 
be thinking of resistance to in- 
dentation, of resistance to abra- 
sion, or of ability to retain a cut- 
ting edge. These properties are 
not identical, and each calls for a 
separate test. We shall here con- 
fine attention to various forms of indentation test. (Cf. Timo- 
shenko and Lessels, op.cit.. Chap. XV.) 

A measure of resistance to indentation may be obtained by 
applying a standard pressure to two crossed specimens of the 
same material and measuring the indentation thus produced. 
Reaumur (1722) used right-angled prisms and measured the 
depth of the indentation; Foppl used circular cylinders (figure 
27b) and measured the superficial area; Haigh used square prisms 
(fig. 27c). 

Brinell {Proc. Inter. Ass. Test. Math., 1901) proposed a test 
which has since come into very general use. A hard steel ball is 
forced into the material under a standard pressure, and the di- 
mensions of the indentation are measured. This test is practically 
convenient, in that it can be imposed without damage on a fini.shcd 
engineering component; moreover it appears to determine, with 
some accuracy, the ultimate strength which may be expected of 
the material when exposed to an ordinary tensile test. Subsequent 
work by Meyer (Zcitsch. d. Ver. deutsch. Jug., p. 645, 1908), 
Batson {Proc, Inst, Mech. Eng,, 1923) and Devries {Proc. Am, 
Soc, Test. Math., vol. XI.) has shown that standardization of the 
test conditions is important: Brinell suggested a ball of 10 mm. 
diameter, and a standard pressure of 3,000 kg. for hard and of 
500 kg. for soft materials. 

71. Dynamic tests of a similar nature have been proposed. 
In the sclero.scope test, hardness is measured by the height of 
rebound of a small diamond-pointed hammer which is allowed 
to fall through a standard distance : an advantage is offered in that 
there is no permanent indentation. 

Reaumur also tested hardness by using the material to scratch 
a standard bar of increasing hardness from one end to the other. 
Turner {Proc. Birm. Phil. Soc., vol. V. 1887) reversed the process, 
employing a standardized diamond point to scratch the material 
under test, and measuring the load which this point must carry 
in order to produce a visible scratch. Martens, Iladfield and Han- 
kins have contributed to the development of this test, and have 
investigated the correlation of “scratch hardness” with “Brinell 
hardness” {cf. Timoshenko and Lessels, loc. cit.). 

INNER STRUCTURE OF METALS: PROBLEMS OF ELASTIC 
FAILURE AND OF FATIGUE 

72. Advances in experimental technique have made great 
changes in our outlook on the problems of elastic failure and of 
fatigue. In tests made for engineering purposes, we have seen 
that resultant effects, observed in a specimen of considerable 
size, are analysed as though due to continuous strains in a 
structureless material : even in the work of Bauschinger and others, 
on “yield,” “recovery” and allied phenomena, no mental picture 
is suggested of the inner mechanism by which those effects are pro- 
duced. That the older ideas suffice to explain the behaviour of 
materials from an engineering standpoint is shown by C. F. 
Jenkin’s successful derivation of all the ordinary phenomena of 
low-speed tests from a conceptual “model” characterized merely 
by a resistance to distortion which is due in part to elasticity and 
in part to “solid” friction {Engineering, Nov. 17, 1922). But to 
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explain the first occurrence of elastic failure, or the processes 
which result in fatigue and ultimate fracture, it has become clear 
that attention must be concentrated upon the inner structure of 
the crystalline aggregate. 

Microscopical £xamination.i-^73. The microscopical study 
of metals was initiated by H. C. Sorby in 1864 {Brit Ass. Report y 
1864). After a period of neglect, it was taken up and pursued 
energetically by many workers; at the hands of Ewing, Rosenhain, 
Humphrey, Beilby, Osmond and Arnold it has yielded results 
which are of fundamental importance in relation to the strength 
of materials. The technique employed may be studied in the 
article on Metallography: here it is sufficient to state that a 
polished surface, etched and examined in a microscope under 
oblique illumination, is seen to be made up of irregular areas hav- 
ing well-defined boundaries. These areas are the sections of crys- 
talline grains which constitute the mass of the metal ; the irregular 
boundaries are the chance surfaces in which one grain has met 
another during the process of its crystalline growth. The size of 
the grains depends very largely upon the heat treatment to which 
the metal has been subjected : sudden cooling from a high tempera- 
ture tends to make the grains small, slow cooling to keep them 
large ; and protracted exposure to moderate temperatures has been 
observed in some cases to favour the growth of very large grains. 

Changes in Structure Produced by Strain.— 74. When a 
metal is stretched beyond its limit of elasticity, the grains are 
found to have lengthened in the direction of that stretch. Subse- 
quent exposure to fairly high temperature re.sults in a recon- 
struction of the grains: the original pattern is not reproduced, 
but the new pattern reveals no direction of predominating length. 
Researches by J. A. Ewing and W. Rosenhain {Phil. Trans. R.S.y 
1900) showed that ‘‘plastic’* strain is the result of slips which 
occur in the cleavage or “gliding” planes of the individual crystals. 
These slips are observed, under the microscope, as sharply defined 
lines which appear on the surface of each grain. Seen under 
normal illumination the lines are dark ; seen under oblique illumi- 
nation they may be made to appear as bright lines on a dark 
ground: thus they may be recognized as narrow steps produced 
by the slipping of one part of the crystalline grain over another. 
Fig. 28 represents a section of two contiguous surface grains, hav- 
ing “gliding” planes as indicated by the dotted lines; AB is a part 
of the polished surface. Under stress which exceeds the elastic 
limit (such as a pull in the direc- 
tion of the arrows), yielding 
occurs by slip at a limited num- 
ber of places, such as a, b, c, d, e. 

Many such lines appear as the 
process of straining goes on: in 
general three intersecting sys- 
tems, and in many cases four, are 
seen. In this way severe deform- 
ations may occur, which will not 
destroy the crystalline structure of any grain, although they will 
largely change its shape. 

‘‘Amorphous” Theory* — 75. The “amorphous theory of 
metals,” first propounded by G. T. Beilby and developed by W. 
Rosenhain (Beilby, Aggregation and Flow of Solids, 1921, p. 123), 
seeks to explain, in conformity with these observations, the phe- 
nomena of “strain hardening” (§53). It can be shown that the 
process of polishing develops on the surface of metals a thin layer 
of “amorphous” (or structureless) material; and it is assumed 
that slipping at the internal surfaces of a crystal has a similar 
effect. The amount of amorphous material will increase with the 
intensity of the stress applied : it is assumed that this material is 
at first mobile (that is, offers little resistance to further distor- 
tion), but afterwards sets like cement, and is then hard and elastic. 

Effects of Fatigue. — 76. Ewing and Humphrey (.«iee PhU. 
Trans. R.S., 1903) employed the microscope to examine the pro- 
cess by which metals break through “fatigue” when subjected to 
repeated reversals of stress. The first sign of fatigue was the 
appearance of slip lines on one or more crystals in the region of 

*§§73-76 have been based, by permission, on the article written by 
Sir J. A. Ewing for the nth edition. 
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greatest stress: these become more distinct and tend to broaden, 
developing finally into cracks which can he identified as such 
because they do not disappear when the surface is repolished. 
Once a crack has formed it quickly spreads, and finally the speci- 
men breaks with a sharp fracture.^ 

X-Ray Examination of Crystals. — 77. For the microscojK:, 
as we have seen, the crystal grain is the ultimate unit. But the 
methods of X-ray analysis, developed by W. H. and W. L. Bragg 
{see Crystallography), have enabled the study of inner struc- 
ture to be carried much further, since they reveal the structure 
of the individual crystal; and a further stimulus to research in 
this field has resulted from the discovery, by H. C. Carpenter, 
C. F. Elam and others (see Metallurgy), of methods whereby 
single crystals of aluminium and other metals can be produced in 
sizes such that they can be subjected to ordinary engineering tests. 
At the hands of G. I. Taylor, C. F. Elam {Proc. R.S. [A], vol. 
102, pp. 643-67, 1923) and others, these tests have provided a 
satisfactory explanation of the manner in which crystals distort 
under steady or fluctuating loads. 

78. The stress which a single crystal can withstand without 
suffering permanent distortion is markedly low as compared with 
the strength of the crystalline aggregate. It thus appears that we 
must look to the crystal boundaries (where the atoms presumably 
have a more random distribution, owing to conllict between re- 
quirements of adjoining crystal “lattices”) for an exi)lanation of 
the relatively high resistance which the aggregate can oppose. This 
view is supported by the fact that increased strength accompanies 
a reduction in the size of the crystal grains, under the influences 
of hardening processes such as heat treatment or “cold work.” It 
remains for further investigation, using the more powerful 
methods which arc now available, to give precision to ideas which 
have helped, in the past, to correlate the phenomena of plastic 
distortion and fatigue. 

Current Views on Elastic Failure and Fatigue. — 79. A. 

A. Griffith {Phil. Trans. R.S. [A], vol. 221, pp. 163-198, 1920) 
has been led, by discrepancies between theory iind experiment in 
regard to concentration of stress in the neighbourhood of scratches 
or flaws, to projwund a theory of rupture (for brittle materials) 
which takes account of the surface-energy generated in the forma- 
tion of cavities. He has verified the consequences of his theory by 
producing fibres of fused silica which exhibit strength of a quite 
abnormal order. 

This work is quoted as exemplifying the new outlook which 
has been made possible by recent advances in physics: it is to 
microscopical, chemical and X-ray investigations that engineers 
are looking for a solution of the ultimate problems of elastic 
failure and fatigue. But understanding of the properties of ma- 
terials contributes only to one side of the general problem of 
engineering design; and the practical rule, that working stresses 
must be kept within the elastic limits, is not likely to lose its 
validity. The other side of the problem is the calculation of stress, 
and stresses, in a crystalline aggregate, can only be determined in 
statistical fashion. So tests of the older type, on specimens large 
in comparison with the crystalline structure, have not ceased to 
be useful, nor reached the limits of their development. 

(R. V. S.) 

MATER MATUTA, an obscure Italian deity, variously 
stated to be a goddess of dawn (Lucretius, v. 656) or of ripening 
{maturescentia) corn (Augustine, civit. Dei, iv., 8, probably from 
Varro). In either case her name is connected with wiawe, matu- 
tinus, and either would account for the fact that she is connected 
with childbirth and the care of young children, and therefore 
identified with Eileithuia; but the agricultural explanation is per- 
haps more in keeping with the general character of Italian religion. 
She had temples at many places in central Italy, and at Rome her 
festival, the Matralky was on June ii. Only free women living in 
a first marriage might take part ; the offerings were of a simple 
and old-fashioned character; and the women prayed, not for their 
own children, but for those of their sisters, a rite as yet unex- 
plained. Matuta was later identified with lao-Leucothea. 

^A theory of the propagation of fatigue fractures has been pro- 
pounded by R. V. Southworth and St. S. Gough, Phil. Mag. Jour. 1926. 
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See Wissowa, Religion und Kultus, 2nd ed., p. 110; H. J. Rose, 
Roman Questions of Plutarch (1924)1 p. i 7 S* 

MATERNITY AND INFANT WELFARE. After the 
World War all civilized countries realized the importance of 
decreasing the high death-rate among women at childbirth and 
among infants under one year of age. In Great Britain there is a 
considerable body of new legislation intended to supplement 
welfare agencies and to provide State aid. The Maternity and 
Child Welfare Act 1918 gives comprehensive powers to local 
authorities. It consolidates the work commenced in 1906 by the 
St. Marylebone Health Society. Like nearly every other move- 
ment to fight disease, modest experiments by groups of social 
workers pointed the way to larger State and municipal action. 

In 1910 there were 90 infant welfare centres in Great Britain, 
and by 1914 the number had risen to 400. Owing to the impetus 
of the War and the Child Welfare Act of 1918, there were in 
May 1928 no fewer than 1,561 infant welfare centres under the 
local authorities and 870 voluntary centres, as well as 153 
maternity institutions recognized by the Ministry of Health. 

The various enactments bearing on the subject are the Fac- 
tory and Workshops Act of 1901, which endeavours directly to 
protect the woman who has recently given birth to a child; the 
Midwives Act of 1902, which laid the foundation of a safe and 
efficient system of practice by midwives; the Notification of 
Births Act of 1907 and the extension of the act in 1915, which 
Miss Margaret Llewelyn Davies described as “nothing less than 
a welcome by society to each of its newly-born citizens, and a 
signal of help and a message of hope to every mother in the land.” 
Under this act the father or doctor or midwife must notify the 
public health authority within 36 hours of the birth of a child. 
Advice and help, free of charge, are then given by a woman health 
visitor. The National Health Insurance Act provides a maternity 
benefit of 40s. for an insured woman or the wife of an insured man. 

The Ministry of Health, formerly the Local Government Board, 
encouraged local authorities to extend and develop their maternity 
and child welfare services. In a circular letter to local authorities 
issued in 1914 the board stated that an estimate had been laid 
before parliament for a grant to be distributed to local authorities 
and voluntary agencies in respect of institutions or other provision 
for maternity and child welfare, that more extended and system- 
atic measures than had hitherto been generally adopted were 
necessary. Sir Arthur Newsholme, in a report on maternal mortal- 
ity in connection with childbearing, published in 1915, stated that 
“the present report is intended to draw attention to this unneces- 
sary mortality from childbearing, to stimulate further local inquiry 
on the subject and to encourage measures which will make the 
occurrence of illness and di.sability due to childbearing a much 
rarer event than at present.” His successor, Sir George Newman, 
10 years later (1924), in his preface to Dr. Janet Campbell’s 
Materml Mortality, referring to the fact that approximately 3,000 
mothers had died each year at childbirth for the previous 10 years, 
stated: “That is a serious and largely an avoidable loss of life at 
the time of its highest capacity and in its most fruitful effort.” 

Administration. — The local authorities carrying out matern- 
ity and child welfare schemes are the county councils, county 
borough councils and the councils of certain of the larger county 
districts — ^as a general rule those having a population of more 
than 20,000. These arc in the main the authorities which adopted 
the Notification of Births Act referred to above, under which 
some work for mothers and babies was already being done before 
the passing of the act of 1918. The regulations, under which a 
grant is payable by the Exchequer of 50% of the approved net 
expenditure of local authorities, .set out the services which may 
and should be comprised in a maternity and child welfare scheme, 
and from them the scope and content of the services may readily 
be understood, i. The salaries and expenses of inspectors of mid- 
wives and of health visitors and nurses engaged in maternity and 
child welfare work; 2. The provision of a midwife for necessitous 
women and for areas insufficiently supplied with this service; 3. 
The provision, for necessitous women, of a doctor for illness con- 
nected with pregnancy and for aid r’uring the period of confine- 
ment ; 4. The expenses of a centre, i.e., an institution for providing 


medical supervision and advice for expectant and nursing mothers 
and for children under five years of age, and medical treatment at 
the centre for cases needing it; 5. Arrangements for instruction in 
the general hygiene of maternity and childhood; 6. Hospital treat- 
ment for complicated cases of confinement and for children under 
five years of age found to need in-patient treatment; 7. The cost 
of food certified as being necessary to expectant and nursing 
mothers and for children where the case is necessitous; 8. Ex- 
penses of creches and day nurseries and of other arrangements 
for attending to the health of children under five years of age 
whose mothers go out to work; 9. Accommodation in convalescent 
homes for nursing mothers and for children; 10. The provision of 
homes and other arrangements for attending to the health of 
children under five years of age of widowed, deserted and un- 
married mothers; ii. Experimental work in relation to maternity 
and child welfare work; 12. Contribution by a local authority to 
voluntary institutions. Exchequer grants on the same scale are 
also paid to voluntary agencies which carry out certain services 
to the satisfaction of the Minister of Health. 

The expenditure on maternity and child welfare services pro- 
vided by local authorities for the year 1927-28 was upwards of 
£1,500,000, in addition to which Exchequer grants amounting to 
over £217,000 were made to voluntary agencies. If to these figures 
is added nearly £2,000,000 paid in maternity benefit under the 
national health insurance scheme, a total of nearly £4,000,000 is 
spent each year on these services, without taking account of the 
expenditure out of local rates, or of the voluntary agencies, or of 
other benefits paid to women during pregnancy from health in- 
surance funds or of the voluntary hospital services. 

Infant and Maternal Mortality. — ^The services given at the 
centres by both lay and professional workers helped to secure 
the reduction of the infant mortality rate from 154 per 1,000 
I births in 1900 to about 70 per 1,000 births in 1927. This grati- 
fying result means that (calculated on the average infant mortality 
of 1901-10) there was in 1927 a further saving of some 40,000 
infant lives. “It also implies a better physical condition in chil- 
dren from one to five years of age, and a more enlightened under- 
standing of personal and public hygiene” (Sir George Newman). 
While this saving of infant lives is all to the good, it is disturbing 
to find on an analysis of the statistics that the reduction in the 
infant mortality rate has occurred almost entirely subsequent to 
the first few weeks of life and that the death-rate of infants up to 
the age of four weeks has remained almost stationary, being 32 
per 1,000 births in 1927 as against 40 births for 1906-10. 

So, too, in the case of maternal mortality, notwithstanding that 
Sir Arthur Newsholme reported in 1915 that “800 mothers die 
each year in England and Wales as the result of childbearing whose 
lives would be saved if the experience of the rest of England and 
Wales were as favourable as London,” and that there would be a 
further .saving of 1,100 lives of mothers secured annually in Eng- 
land and Wales if puerperal fever were to be eliminated “as it 
has been substantially from the experience of many lying-in hos- 
pitals.” Dr. Janet Campbell, 10 years later, writes that “avoid- 
able maternal deaths are a matter of everyday occurrence,” and 
that “puerperal infection leads to more deaths and more injury 
than any other complication of childbearing.” 

It has been .shown that the mortality rate of very young babies 
is nearly as high as it was early in the century. On examining the 
statistical returns of maternal mortality as published by the regis- 
trar general it is seen that while the death-rate of mothers at 
childbirth was 5 per 1,000 births for the period 1906-10, it was 
4-1 1 per 1,000 births in 1927. 

Here then is the problem. Improvements in general sanitation 
and public health services, a better education in public and per- 
sonal hygiene, the maternity and child welfare services, the ser- 
vices provided under the national health insurance scheme, have 
had no visible effect upon the vital statistics relating to child- 
bearing. Comparing the period 1906-10 with the year 1927 — i,e., 
the period prior to the establishment and development of matern- 
ity and child welfare services by the local authorities with the 
latest complete figures available — ^it is seen that taking the 1906-10 
period as 100, the relative mortality rates provisionally ascer- 
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tained for 1927 are: — 

Maternal mortality 82*2 % 

Infants under four weeks 8o-o 

Infants from four weeks to one year 49*35 


According to Dr. Janet Campbell, the death of the mother is 
often followed by the death of the baby and “by the impaired 
health and nutrition of the remaining children.” 

Disability Among Married Womens — ^It has been pointed 
out that the mortality returns “reveal only a part of the total 
damage and disability, and that an incalculable amount of un- 
reported and often untreated injury and ill-health results from 
pregnancy and labour.” Statistics relating to the comparatively 
heavy incidence of sickness amongst married women were pre- 
sented to the royal commission on national health insurance which 
reported in March 1926. The Government actuary reported that 
an urgent matter is the excess of the claims of married over 
unmarried women. At the important ages, 20-25, 25-30 and 
30-35, the married woman’s rates of sickness represent the 
following percentages of those of the unmarried class : 




ig2i 

IP22 

IP23 

Ages 


% 

% 

% 

20 - 2 S 


242 

284 

299 

2S-.IO . 


174 

198 

242 

30 - 3 S 


. . 158 

I7I 

198 


The majority report of the royal commission recommended the 
provision of improved maternity services “as and when funds are 
available to meet the cost.” The minority report, however, de- 
clared that “the high maternal death-rate and the great amount 
of sickness amongst mothers clearly prove the need of reorganiza- 
tion and extension of maternity work,” and recommended that 
medical benefit under the health insurance scheme should in- 
clude medical attention at confinement and should be extended 
to include the wives and dependants of insured men. The pro- 
vision of more adequate services for women at childbirth is a 
matter of urgent ncces.sity. “If a woman can rely upon securing 
the services of a careful up-to-date practitioner, or upon the at- 
tendance of a well-trained midwife who is able to obtain prompt 
and competent medical assistance in case of need, nearly all other 
conditions become of minor importance” (Dr. Janet Campbell). 

Effect of Environment. — The development of antenatal serv- 
ices appears to afford the most likely solution to the problem. 
Regional distribution of the mortality does not point to industrial 
factors as being the chief causes of deaths. At the same time, it 
is not without significance that nine of the 10 county boroughs 
having the highest rates of maternal mortality in the four years 
1919-22 were in Lanca.shire and Yorkshire, and .-^even of those 
nine towns, viz., Halifax, Rochdale, Huddersfield Bury, Oldham, 
Dewsbury and Blackburn, in the report of 1914-15 are among the 
county boroughs which exact “the heaviest toll of life from 
mothers in childbearing.” Industrial areas can, however, be found 
with extremely low rates of mortality ; the predominatingly work- 
ing class district of West Ham actually had in 1919-22 the lowest 
rate of maternal mortality of all the county boroughs. 

The same county borough had the lowest rate among the metro- 
politan boroughs in 1914. In the counties of Lancashire and York- 
shire it is the practice for a considerable proportion of married 
women to be employed in the textile mills, and it is difficult to 
resist the conclusion that the nature of their employment, to- 
gether with the strain of managing the hou.sehold and bearing large 
families, is in no small degree responsible for the unenviable posi- 
tion which the towns occupy and have occupied for so many 
years. The puerperal death-rate in Wales has always been higher 
than that in England, and, until recently, than in Scotland. That 
is probably due, not so much to any special cause peculiar to 
Wales, as to the fact that, broadly speaking, the whole country is 
either extremely rural or highly industrial. The services available 
in most rural areas leaving much to be desired, and the exceedingly 
hard life associated with the mining industry, must be factors 
contributing to the high maternal mortality rates disclosed. 

An enlightened public opinion would encourage and. where 
necessary, compel the local authorities to provide the services 


considered by the experts to be essential. The medical profession 
has the knowledge ; administrators, local and national, are capable 
of creating the administrative machinery; there is no lack of 
voluntary. helpers; the provision of the necessary finance and the 
co-operation of mothers are the factors depending upon education. 

It may be said, in summing up this vitally important subject, 
that there are few departments of human life in which greater 
and more beneficent progress has been made in recent years, as 
compared with the ignorant and haphazard practice of the past. 
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UNITED STATES 

In the United States public health work essentially educa- 
tional in character did not begin until the present century. The 
great increase in scientific information as to the pathology of 
disease, together with the development of a public-nursing tech- 
nique, made possible a preventive programme. Before 1900 pub- 
lic health activities were largely confined to the control of con- 
tagious disease and sanitation. Thus, while the first school inspec- 
tion was begun in Boston in 1894, the first health teaching in con- 
nection with the schools was undertaken through the co-operation 
of the Henry Street Nursing Service in New York in 1902; and 
the present type of school health programme which seeks to in- 
terest the child in the formation of good health habits began to 
be included in school curricula only about 1918. 

The establishment of the first bureau of child hygiene, in New 
York city in August, igo8, with Dr. S. Josephine Baker as its 
director, began a new era in the child health programme. In 1910 
New York and Louisiana organized divisions of child hygiene in 
their State departments of health. The U.S. children’s bureau 
created by act of Congress in the spring of 1912 was directed to 
“investigate and report upon ... all matters pertaining to the 
welfare of children and child life among all classes of our people 
. . . and especially . . . the questions of infant mortality, the 
birthrate . . . and diseases of children,” and under the leader- 
ship of Julia C. Lathrop began at once a scries of studies of infant 
mortality, the publication of popular bulletins and co-operation in 
demonstrations of child health examinations, “baby weeks,” etc. 
By 1920 child hygiene divisions had been established in most of 
the larger cities and towns and in the departments of health in 
28 States. In 1921 the U.S. Maternity and Infancy Act, popu- 
larly known as the Sheppard-Towner Act, was passed. 

In 1923 two private national organizations, the American Child 
Hygiene Association and the Child Health Organization of Amer- 
ica, united under the presidency of the Hon. Herbert Hoover to 
form the American Child Health Association. This association 
has been active in promoting May Day as Child Health Day, and 
has published an important survey of child health in 86 cities 
with a population of from 40,000 to 70,000, and many popular 
bulletins. 

The Federal Maternity and Infancy Act authorized for a five- 
year period, which was extended to a seven-year period in 1927, 
an annual appropriation of $1,240,000, of which a sum not to 
exceed $50,000 may be expended by the U.S. children’s bureau for 
administrative purposes and for the investigation of maternal and 
infant mortality, the balance to be divided among the States ac- 
cepting the act as follows: $5,000 unmatched to each State, and an 
additional $5,000 to each State if matched; the balance to be 
allotted among the several States on the basis of population and 
granted if matched. National administration of the act was lodged 
with the children’s bureau of the U.S. department of labour; local 
administration in the States is in the child hygiene or child wel- 
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fare division of the State agency of health, or, where such a di- 
vision does not exist, the agency designated by the State. In 1927^ 
45 States — ^all except Connecticut, Illinois and Massachusetts — 
had accepted the benefits of the act and approximately $1,000,000 
was being expended by the National Government in subsidies to 
the States. In 1924 the benefits of the act were made available to 
the territory of Hawaii, which promptly accepted and matched 
the funds made available. The 1927 report of the activities under- 
taken by the States under the terms of this act showed continued 
progress as old activities spread over a greater territory and new 
activities were initiated. These had for their objects (i) better 
infant care through the teaching of mothers; (2) better care for 
mothers through education as to the need and value of skilled 
supervision during pregnancy, childbirth and the lying-in period; 
and (3) more widespread medical and nursing facilities so that 
adequate maternity and infant supervision would be available. 
Children's health centres or conferences and prenatal or ma- 
ternity centres or conferences are everywhere recognized as the 
best agencies for teaching the hygiene of maternity and infancy. 
An objective in most of the States is the establi.shment of perma- 
nent, locally-supported centres. Demonstration conferences have 
been held and intensive pieces of work undertaken by the States 
when there was evidence of special need. In the main the activ- 
ities promoted with maternity and infancy funds have been for the 
benefit of rural communities and smaller cities and towns. State 
reports of the work during the fiscal year 1926-27 show 21,347 
child-health conferences held by 37 States, with 136,813 infants 
and children of pre-school age examined, and 235 permanent child 
health centres established through the efforts of the States. Since 
1920 child hygiene or child welfare divisions or bureaux have 
been organized in the departments of health in 13 States and the 
territory of Hawaii. At present all the States except one have 
such a bureau or division promoting child health, almost all of 
them being in the State department of health; in that one State 
the department of public health administers the work directly. | 

Sixteen States have been admitted to the United States birth- 
registration area since the passage of the Maternity and Infancy 
Act, so that at present 42 States together with the district of 
Columbia (all except Colorado, Nevada, New Mexico, South 
Carolina. South Dakota and Texas) have been admitted to what 
is known as the birth-registration area of the United States. This 
area included on Jan. i, 1928, approximately 92% of the total 
population of the United States, In 1915 the infant mortality 
rate for the birth-regi.st ration area was loo; in 1920, 86; and in 
1927 (provisional), 64. In 1920 only four States in the area had 
a rate below 70, and none had a rate below 60 deaths per 1,000 
live birlh.s. In 1927, 29 States and the district of Columbia had 
a rate below 70. and of thc.se, ii were below 60. (Four of these 
29 States had been admitted to the area since 1920.) Figures for 
foreign countries are not available for 1927, but in 1926, as a 
result of the lowering of the American rate to 73 only Australia, 
the Irish Free State, the Netherlands, New Zealand and the Union 
of South Africa — of the countries for which figures are available — 
had a lower infant mortality rate than the United States. In 
1915 eight countries had lower rates. 

On the face of the figures, maternal mortality from all causes 
appears to have been increasing in the United States. Analysis 
of the statistics shows that the certification of the causes of 
deaths has improved during the last 20 years. If allowance is 
made for the probable effect of thi.s improvement in certification, 
the mortality from puerperal septicaemia has fallen throughout 
the period instead of increasing up to 1911 and falling since that 
time, as the figures taken at their face value would indicate, and 
the mortality from other puerperal cau.ses has been approximately 
stationary. After allowances arc made for the margin of error in 
the statistics of the United States and of other countries, it seems 
probable that the rate in the United States is actually considerably 
higher than in most countries. The maternal death rate per 10,000 
live births in the birth-registration area of the United States was 
68 0 in 1921, with only four States having a rate below 60. In 
1926 it was 65 6, with 13 States having a rate below 60. Of 
these only t>vo were admitted to the area since 1921. Analysis of 


the death rate shows a reduction in deaths from puerperal sep- 
ticaemia which is probably due to the education as to the impor- 
tance of prenatal care being carried on by the State health depart- 
ments in co-operation with the children's bureaux. 

Great emphasis is being placed on prenatal supervision by the 
State bureaux of maternal and infant hygiene, and there is evi- 
dence of great interest in the programme of work which is slowly 
getting under way. Studies of maternal mortality along lines laid 
down by the children's bureau consulting obstetrical committee 
are being made at the request of the State medical societies in 
some II States. Reports of activities undertaken under the 
Maternity and Infancy Act for the fiscal year 1926-27 show 3,231 
prenatal conferences with 17,762 mothers in attendance, and 14 
permanent prenatal centres established. More than 650 midwife 
classes were held in 16 States with an enrolment of almost 11,000 
midwives, 6,000 of whom completed a somewhat formal course 
of instruction. Most of these were negro midwives who had had 
little or no previous training. Women in isolated rural districts 
are being reached by “prenatal letters” and itinerant conferences. 
More generally accessible hospital care during confinement is also 
receiving consideration. 

In 1928, 21 States (Colorado, Florida, Idaho, Iowa, Kansas, 
Kentucky, Louisiana, Ma.ssachusetts, Minnesota, Montana, Ne- 
braska, Nevada, New Hamp.shire, New Jersey, North Carolina, 
Pennsylvania, Rhode Island, South Carolina, Utah, Vermont and 
Virginia) and the district of Columbia had laws or regulations 
making medical inspection of school children mandatory, although 
in some of these States the examination required was only for 
certain defects or for communicable diseases. In nine States 
(Alabama, Connecticut, Georgia, Indiana, Maine, New York, 
Washington, West Virginia and Wyoming) it was mandatory for 
certain districts. Two Stales (Kansas and South Dakota) had 
laws specifically requiring only examination of the teeth of school 
children, and in 12 other States and the district of Columbia this 
was included in the requirement of a complete examination. 
Thirty-five State.s — all except Arkansas, (Colorado, Kansas, 
Louisiana, J^Iontana, Nebraska, New Hampshire, New Mexico, 
South Dakota, Oklahoma, Texas, Vermont, Wyoming and the 
district of Columbia — ^have laws with reference to physical edu- 
cation (usually including health teaching) in elementary schools, 
which are either mandatory or mandatory in effect. The teaching 
of health and health habits as distinguished from either medical 
inspection or physical education has greatly increased. 
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MATHEMATICAL ARTICLES. The field of mathemat- 
ics is so extensive and its divisions are so numerous that it is im- 
possible to treat of the subject under any one head or even, as 
was formerly attempted, by means of a small number of topics 
like Arithmetic, Algebra, the Calculus, and Geometry. Readers 
who wish a general survey should also consult the articles on 
Mathematics (Nature of), Mathematics (Foundations of). 
Mathematics (History of). 

In the field of number, elementary discussions are given under 
Arithmetic, Numerals, Finger Numerals, and Fraction, 
while more advanced treatments will be found under Number, 
Number Theory, Number Sequences, Infinity, Continued 
Fractions, Complex Numbers, Quaternions, Magic Squares, 
and Tables, and under such special heads as Bernoulli, Euler, 
and Stirling Numbers. 

Algebra is considered in an elementary way under this topic, 
and in its more advanced aspects under Determinants, Dio- 
piiantine Equations, Equations, Fermat's Theorem, Forms 
(Algebraic), Series, Fourier's Series, Groups, Interpola- 
tion, Linear Algebra, Polynomial, Probability and Error, 
and Trigonometry, and under a number of minor heads. 

As in the other general branches, Geometry is treated in an 
elementary way under this general title, with more advanced topics 
separately considered. These include such special fields as Affine 
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Geometry^ Analysis Situs, Analytic Geometry, Circle, Conic 
Sections, Conformal Representation, Curve, Curves (Spe- 
cial), Descriptive Geometry, Diagram, Differential Geom- 
etry, Geometries (Finite), Line Geometry, Manifolds, 
Mensuration, Noneuclidean Geometry, Perspective, Point 
Sets, Projective Geometry, Riemannian Geometry, Solids 
(Geometric), Surface, and Triangle, with subjects like Trigo- 
nometry which arc partly algebraic and partly geometric. 

The “infinitesimal calculus” (differential and integral) is con- 
sidered in a general way under Calculus, but various special 
branches are treated under Differential Equations. Differ- 
ential Forms, and Maxima and Minima. Certain branches to 
which the word “calculus” attaches will be found under such 
special heads as Barycentric Calculus, Calculus of Differ- 
ences, and Calculus of Variations. 

The general function theory is considered under the head of 
Functions, with special articles on Elliptic Functions, 
Bessel Functions, and such functions as are appropriately 
treated under topics like Trigonometry. 

The important field of instruments and models is represented 
by the articles on Calculating Machines. Mathematical 
Instruments, and Mathematical Models. The graphical 
features are discussed under Graphical Methods, Charts, and 
Nomography. 

In addition to the topics mentioned above, there are a large 
number on special subjects like Knots, Binomial Theorem, 
Duality, Axes, and Ordinates. 

MATHEMATICAL INDUCTION, one of various meth- 
ods of proof of a mathematical statement. It can best be under- 
stood from an illustration. Suppose that it is desired to prove that 
the sum of the first n odd numbers is n^\ that is, that 
i+3-f5+- . .+(2«--i)=«l 

It is evidently true when w— 2,.for i~|-3=4=2^ 

Suppose that it is true for n^^k. In that case we should have 

I't 3 Fs 4 " • +(2^— 1)=^^ 

Adding the next odd number, which is (ait— 1)4-2, or 2k'\-i, we 
have 

i 4'3'I'-5+- • .-K2^-fi)=^H 2^+1 =••^(^4-1)^- 

But this is just what we would have in the formula if we re- 
place n by it 4 -i. That is, if the formula is true for w=-it, it is true 
for w~it4-i. 

The mathematical induction now consists in reasoning: 

(1) We have shown that if the formula is true for any particu- 
lar value of k, it is true when k is increased by i. 

(2) But we know by actual compulation that it is true for the 
particular value 2. 

(3) Hence it must be true for 24-1, or 3; hence for 3+1, or 4, 
and so on for all positive integers. 

The method is used in numerous cases in series. For example, 
it is easily shown by this reasoning that, in the geometric series: 

5 =a(i— r*0/(i— 0 ; that the .sum of 
the cubes of the first n numbers is and that the sum 

of the squares of these numbers is i«(n f-i)(2«-|-i). 

MATHEMATICAL INSTRUMENTS. The term “mathe- 
matical instruments” in its widest significance includes various 
instruments used in drawing, surveying, astronomy, etc. We will 
here consider certain instruments designed to perform operations 
involving computation and measurement. Instruments and 
machines concerned with the mechanical performance of addition, 
subtraction, multiplication, division, etc., are described under 
Calculating Machines. 

Instruments for Solving Equations. — Many instruments 
have been designed for the mechanical solution of algebraical 
equations. These are in general more remarkable for the in- 
genuity displayed in their design than for the practical value of 
the results obtainable. No instrument of this type has been 
brought into extensive use, but a few of them have found a limited 
application in cases where a considerable number of roughly 
approximate results are required. {See the works of Jacob, 
Horsburgh and Baxandall given in the bibliography.; 

Planimctersw— The invention in 1814 of the first instrument 


for directly measuring an area bounded by an irregular curve is 
attributed to the Bavarian engineer, J. H. Hermann. The instru- 
ment was improved by Liimmle in 1816, and actually constructed 
in 1817. Tito Gonella of Florence in 1824 invented independently 
a similar instrument. It embodied a recording wheel which rolled 
on the surface of a cone, the angular motion of the wheel relative 
to that of the cone varying with the distance of the wheel from the 
apex of the cone. The position of the wheel on the cone was made 
to vary according to the length of the ordinate of the curve, thus 
the total angular rotation of the recording wheel gave the measure 
of area. Gonella soon afterwards replaced the cone by a disc. 

The Swiss engineer Oppikofer invented in 1826 a planimeter 
which was similar to Gonella’s first type (wheel and cone). This 
was first made successfully by Ernst, who improved it and 
made it for general sale. In 1849, Wetli of Zurich independently 
invented the disc type of planimeter adapted for both positive 
and negative co-ordinates, and the instrument was made by 
Starke of Vienna. The example shown in PI. I. fig. i, which was 
constructed about 1860, is engraved: — ^“Patent von Wetli & 
Starke, No. 103.” It consists of a rotatable horizontal circular disc 
with a siiecially prepared fine upper surface on which the register- 
ing roller rests. The disc is mounted on a frame .supported by 
three grooved wheels, which can roll on three parallel rails. 
Beneath the disc and mounted on the frame is a horizontal 
rod held between two pairs of guide rollers so that it can move 
in a direction at right angles to the rails. By means of a thin 
wire wound round the axle of the disc and attached to the ends 
of the rod the disc is given an angular movement proportional 
to the longitudinal displacement of the rod. 

An upright frame screwed to the other end of the base-plate 
carries one end of the axle and the two divided circles which 
record the rotation of the registering wheel. Pivoted to this 
upright is a light frame carrying the registering wheel at its 
other end, which can be raised or lowered by means oi a milled- 
headed screw; when the frame is lowered the wheel rests with a 
constant pressure on the disc. As the tracing point attached to 
one end of the rod is guided along the curve whose area is to be 
measured, the distance between the centre of the disc and the 
plane of the registering wheel is always proportional to the 
ordinate of the curve. The number of revolutions of the regis- 
tering wheel gives therefore a measure of the area. 

Hansen of Seeberg suggested improvements, which were em- 
bodied in the instrument made by Ausfcld, known as the Wetli- 
Hansen planimeter. John Sang of Kirkcaldy invented and made 
in 1851 a “planometcr” of the wheel and cone type, which re- 
sembled that made by Ernst. An example of Sang s instrument 
is shown in PL I., fig. 2. 

It will be seen that the revolving motion of the index-wheel 
is in proportion to the motion of the tracer up or down the paper, 
multiplied by the right and left distance of the wheel from the 
apex of the cone; and therefore, when the tracer is made to 
describe any complete perimeter, the whole rotatory motion of 
the index wheel represents the algebraic sum of the products of 
ordinates to every point in that perimeter, multiplied by the 
increment of their co-ordinates; thus it is a measure of the 
included space. 

Clerk Maxwell in 1855 designed a planimeter in which pure 
rolling was substituted for the undesirable partial sliding of the 
register wheel on the cone or disc which occurred in previous 
types, but the instrument was never constructed. James Thom- 
son in 1876 investigated the same problem, and in attempting 
to simplify Maxwell’s mechanism, evolved his disc, sphere, and 
cylinder combination which could be applied to the construction 
of a planimeter. 

This combination is shown in PI. I., fig. 4, which represents 
the original model of Kelvin’s harmonic analyser, made in 1876. 
The plane of the circular disc is inclined at 45®, and the sphere 
(shown displaced from its proper position) rests against the 
disc and the cylinder. The points of contact of the sphere are 
on a generating line of the cylinder and the horizontal diameter 
of the disc, and the distance of the sphere from the centre of 
the disc is controlled by the movement of a rod carrying two 
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forks, between which the sphere fits when the instrument is in 
use. The sphere acts as an intermediate variable gear, which 
communicates the rotation of the disc to the cylinder at a rate’ 
directly proportional to the distance between the axis of the disc 
and the centre of the sphere. This rod carries near its other end 
a pointer. When used as a planimeter, the curve whose area is 
required is wrapped round the larger cylinder, and as this is 
made to rotate the pointer is guided so as to follow the point of 
the curve which is on the topmost generating line. If the instru- 
ment is adjusted so that the sphere is at the centre of the disc 
when the pointer is on the axis of x, then the distance of the 
sphere from its central position will be always equal to the 
ordinate y of the curve, and the measuring cylinder 'will give, 
by the amount of its rotation, the value of J* y-da — i.e., the area 
of the curve. Owing to the difficulties and cost of construction, 
this type of planimeter was never made commercially, but Kelvin 
adopted the mechanism in his harmonic analyser. 

A planimeter of the polar type, in which the recording wheel, 
kept in the required position by means of a guiding curve, rolled 
on the paper, was designed about 1856 by Gierer of Furth. 
Bouniakovsky of St. Petersburg and Decher of Augsburg in 1856 
each proposed an instrument of this type, in which the guiding 
curve was replaced by linkwork. C. V. Boys in 1883 invented 
a polar planimeter in which there was no slipping, but it was 
never constructed commercially. 

Jacob Amsler, about 1854, invented his polar planimeter, which 
from its simple construction and low price very soon came into 
extensive use; up to 1884 Amsler had made over 12,000 examples 
of this instrument. An example made by Stanley about 1875 is 
shown in PI. I., fig. 3. In using the instrument, the weighted point 
F is fixed and the tracing pointer T is guided exactly once round 
the outline of the figure whose area is to be measured. The 
difference of the readings on the graduated roller R before and 
after this operation gives the area of the figure in units depend- 
ing on the radius TP of the tracing arm. Accurate setting 
of the tracing arm is facilitated by means of a fine screw adjust- 
ment. The example shown is of the “proportional” type — Le., 
the unit can be changed by altering the radius of the tracing arm. 

About 1893, Coradi introduced his “compensation” polar plani- 
meter, adopting a suggestion made by O. Lang, a Neuweid sur- 
veyor. In this modification of Amsler’s polar planimeter the 
tracing frame and the pole arm are made in separate parts so 
as to allow the pole arm to be placed on either side of the tracer 
arm. Any error due to non-parallelism of the axis of the roller 
and the tracer arm can be eliminated by taking the mean of two 
readings, one obtained with the pole to the left of the tracer 
arm, and the other with the pole symmetrically to the right. 

Integrator^ — ^Amsler in 1856 invented his “integrator,” which 
will measure larger areas than can be measured by the pKilar 
planimeter. It will also measure the moment and the moment 
of inertia of an area about any axis lying in the plane of the area. 
The instrument (PI. I., fig. 5) is carried by a pair of wheels 
moving in a straight groove in a long steel bar, and a counter- 
balance weight is provided. If the tracing point T be guided 
so as to describe the outline of a plane figure, the graduated 
roller A attached to the swinging arm will register the area of 
the figure. The outer roller M will register the moment of the 
areas about the straight line described by the point where the axis 
of rotation of the instrument intersects the paper. The moment 
of inertia about the same straight line is deduced from the 
readings on the first roller and the inner one. Two gauges are 
provided for indicating the exact position of the straight line to 
which the'moments are referred. 

The integrator shown in PI. I., fig. 6, was designed by Professor 
Hele-Shaw for determining areas, moments of stability and inertia 
by a single tracing of the figure. The principle of the instrument 
is similar to that of Amsler’s integrator, but the instrument is 
designed specially to avoid slipping of the measuring wheel upon 
the moving surface, which in this case is a sphere. 

In 1876 F. Hohmann invented a “precision” planimeter, which 
since 1880 has been made with various modifications by Amsler, 
Coradi, Ott and others. In this type the recording wheel rests 


lightly on the specially prepared fine surface of a disc, so as to 
reduce friction due to slipping. 

Important improvements due to Coradi are embodied in the 
Instrument shown in PI. I., fig. 7, which was made in 191$. The 
pivot end of the tracer arm is constrained to move in a circle 
whose centre is the same as that of the base plate, or pole disc. 
The edge of the pole disc is milled and engages with a small wheel 
on the axis of the revolving disc. This latter is made of aluminium 
and its upper surface is covered with smooth paper. As its axis, 
which is attached to the pole arm, revolves with the pole arm, 
the small wheel gears with the edge of the pole disc and the 
aluminium disc rotates through an angle proportional to the 
angle described by the pole arm. Upon this rotating disc rests 
the recording wheel, which is in turn rotated by its contact with 
the disc through an angle proportional to the area swept over by 
the tracer. The length of the tracer arm can be varied to suit the 
scale required, and the tracer point is provided with a support and 
a spring contact. 

Ott (of Kempten, Bavaria) manufactures an “universal” plani- 
meter which is made in three sections, and can be set up in differ- 
ent ways so as to form a compensation polar planimeter, a roll- 
ing planimeter, or a radial averaging instrument. 

In 1887, Captain Prytz invented the simple knife-edge or 
“hatchet” planimeter, introduced and popularized in England by 
Professor Goodman. In its original form it consisted of a metal 
bar, bent at right angles at both ends, one of which (the tracer) 
was pointed, and the other in the form of a curved knife-edge. 
In using this instrument, a point is chosen at or near the centre 
of the area to be measured, and a radial line is drawn to the 
boundary. The point of the instrument is placed at the centre, 
and the hatchet pressed into the paper to form a dent. The point 
of the instrument is then made to follow the radial line and the 
boundary line, ultimately returning to the central point of the 
area, along the same radial line. The hatchet is again pressed 
into the paper to form a dent. If AB, AB* be the initial and final 
positions of the arm, the area described is equal to the length of 
the arm multiplied by the length of the arc BB^ Within certain 
limits, the length of the chord BB’ — i.c., the linear distance be- 
tween the initial and final marks made by the knife edge — ^may be 
taken instead of the length of the arc. In 1890 Prof. Goodman 
added a scale on the back of the instrument, which when applied 
to the distance between the two dents gave a direct reading of 
area in square inches. 

Integraphs* — This class of instrument is designed to draw the 
integral curve, corresponding to any given curve. The example 
shown in PI. I., fig. 8 was invented by Professor C. V. Boys in 
1881. It is an exact mechanical translation of the mathematical 
method of integrating y-dx. 

For any value of x the steepness of the curve drawn by the 
instrument is proportional to the ordinate of the given curve for 
the same value of x. The ascent then made by the new curve in 
passing from one ordinate to the other is a measure of the area 
between the given curve, the axis of x and the two ordinates. 

The frame work is a kind of T-square (which can slide along 
a horizontal straight edge) carrying a fixed centre B, which moves 
along the axis of x of the given curve. A rod, passing always 
through B, carries a pointer A, which is constrained to move in 
the vertical line e e of the T-square; A can then be made to 
follow any given curve. The distance from to ^ e is constant 
(k)y therefore the inclination of the rod AB is such that its tan- 
gent is equal to the ordinate of the given curve so that AB 
has always the inclination of the required curve. 

The curve is drawn by means of a three-wheeled cart of lead 
whose first wheel C is mounted like the steering wheel of a 
bicycle. By means of epicyclic gearing this wheel is kept parallel 
to AB, and can move only in the direction of its own plane. As 
C is always in e e produced, the wheel draws the required curve 
if allowed to pass over a sheet of carbon paper. 

The first integraph made commercially was invented independ- 
ently by Abdank-Abakanowicz about the same time as that of 
Boys. This instrument has been made in considerable numbers, 
with modifications and improvements in design and construction, 
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Plate I 



MATHEMATICAL INSTRUMENTS: PLANIMETERS, INTEGRATORS AND HARMONIC ANALYSERS 

1. Wetll-Starke Pianimeter. 2. Sang Planimeter. 3. Amsier Polar Planimeter. 4. Original Kelvin 
Harmonic Analyser. 5. Amsier Integrator. 6. Hele-Shaw Integrator. 7. Coradi precision-disc Planimeter. 

8. Boys Integraph. 9. Kelvin Harmonic Analyser (All Instruments described In text) 






Plate II 


MATHEMATICAL INSTRUMENTS 



HARMONIC ANALYSER. HARMONIC INTEGRATOR AND TIDE PREDICTING MACHINE 

1. Henrici’i Harmonic Analyser for obtaining mechanically simple har- 3. Michelson and Stratton's Harmonic Integrator for obtaining mechan- 

monic components of a periodic curve. Model made by Coradi in 1894 ically resultant of large number of simple harmonic motions. 1904 

2. Kelvin’s Tide Predicting Machine, 1876, for predicting, a year or years Model 

in advance, the depth of water for any port at every instant 
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by Coradi of Zurich. Several polar integraphs have also been de- 
signed by Prof. Pascal. (See his I Miei Integraji, Naples, 1914.) 

An integraph has been developed recently by V. Bush, F. D. 
Gage and H. R. Stewart which plots continuously a curve repre- 
senting the product of two functions introduced into the machine 
in the form of curves. It evaluates F(x) against (x) from the ex- 


pression F(x) = I fi(x)f2Pcdx,\yherc fi and jz are known functions, 

formal or empirical. A full account of this machine is given by 
V. Bush and others in the Journal of the Franklin Institute (Jan. 
and Nov. 1927)- 

Harmonic Analysers* — In many scientific investigations the 
results of observations when plotted on paper take the form of an 
irregular curve which repeats itself at approximately regulai 
intervals — i.e., the curve, is periodic. Such a curve may be con- 
sidered to be the sum of a series of simple harmonic curves, and 
it is the first object of harmonic analysis to find these simple 
component curves, which together build up a given periodic curve. 

The various arithmetical or graphical methods which have been 
devised for this purpose are somewhat laborious, and Lord Kelvin 
in 1876 was the first to invent an instrument for performing the 
operation mechanically. This instrument was an adaptation of 
the disc-sphcre-cylinder planimeter invented by his brother, James 
Thomson, in 1876. 

The first completed instrument designed by Kelvin, and used 
for the harmonic analysis of tidal observations, is shown in PI. I., 
fig. 9. It embodies 1 1 sets of the disc-sphere-cylinder combination, 
one for each harmonic. The curve to be analysed is wound on a 
central cylinder, and the simple harmonic angular motions of the 
proper periods are communicated to the disc by suitable gearing. 
The bar to which the tracer is attached has a series of pairs of 
projections which embrace the spheres. In actual use, the tracer 
is made to follow the curve, and the readings on the different inte- 
grating cylinders give the required coefficients. 

Other harmonic analysers have been invented in 1894 by Henrici 
and Sharp, by Yule in 1895, Michelson and Stratton in 1898, 
Mader in 1909 and BoucheroL in 1913. An example of Henrici’s 
instrument, made by Coradi in 1894 is shown in PL II., fig. i. A 
full description is given by Hcnrici in Phil. Mag. for July 1894; 
and in Ency. Brit., loth ed., art. ^‘Mathematical Instruments.^* 

A different type of harmonic analyser, in which the principle 
of action is based on Clifford’s graphic method of harmonic 
analysis, was invented by 0 . Mader in 1909. An ordinary polar 
planimeter forms part of the instrument, and the tracer can be 
adjusted on its arm so as to suit any length of base from 20 mm. 
to 360 mm. Previous harmonic analysers could only be applied 
to curves of a fixed base; thus curves to any other base required 
redrawing to the given basQ before being analysed. In using the 
instrument, the guide ruler is placed parallel to the base line of 
the curve to be analysed, and the tracer of the planimeter is 
placed in one of the two holes of a toothed disc. These discs are 
easily interchanged. 


For finding the coefficient An of the term An 



the toothed disc marked n is put in position and the tracer of the 
planimeter is put in the hole marked c. For the coefficient of 
the corresponding sine-term the tracer is put in the hole marked s. 

Toothed discs are provided for values of w=i, 2, 3, • • • 19. 

Harmonic Integrators. — ^\Vhen the component harmonic 
curves are known, or have been obtained by means of harmonic 
analysis the value of y for different values of 0 in Fourier’s for- 
mula can be found by computation. A great saving of labour 
is effected by performing this operation mechanically by means 
of “harmonic integrators,” which are designed to drav.' a curve 
representing the value of y for all values of 0 . 

. Tide-predicting Machine* — ^The method adopted by Kelvin 
is represented by the original model of his tide-predicting ma- 
chine, made in 1872, and preserved in the Science Museum.^ In 
this model, eight pulleys are carried on axes at the ends of eight 
cranks of adjustable length, four on the upper side and four on 
the lower side of a rectangular wooden frame. A cord fixed at dhe 
end passes alternately under and over the lower and upper pulleys 


respectively, and at the other end carries a weight representing 
the marker. The centre of each pulley can thus describe a circle 
of adjustable radius, which circular motion is equivalent to the 
sum of two simple harmonic motions, one vertical and the other 
horizontal. The horizontal component of the circular motion leads 
to a slight motion of the cord out of its vertical position. If the 
radius of the circle described by the centre of each pulley is a 
small fraction of the distance between the upper and lower pul- 
leys, Kelvin considered that the error introduced was practically 
negligible. The hanging weight will therefore perform a complex 
harmonic motion, which is the sum of the constituent vertical 
harmonic motions of the pulleys. 

PI. II., fig. 2 shows the first complete working machine made 
on the lines of the above model. There are ten wheels, one for 
each simple harmonic constituent obtained by means of the har- 
monic analyser, and the curve representing a year’s tide for any 
port can be drawn in about four hours. The machine was con- 
structed by A. Lege, under the superintendence of £. Roberts, 
who was also responsible for the design of later machines of 
larger capacity. In these machines the horizontal component was 
eliminated, the portions of the flexible wire between the upper 
and lower pulleys remaining always vertical. In the Liverpool 
machine made in 1924, there are 26 constituents; in the latest 
American machine (constructed 1896-1910) there are 37 constitu- 
ents, and the tidal curves for 7 years can be run off in 12 hours. 

A. E. Donkin in 1873 designed and constructed a harmonic 
integrator for compounding two simple harmonic motions. The 
curves are drawn by a pen on a paper secured round the surface 
of a cylinder. By means of two eccentrics simple harmonic mo- 
tions are given to the pen and the cylinder respectively, the rela- 
tive number of vibrations being variable by means of change 
wheels. Since both pen and cylinder move at once, the curve 
drawn shows the combination of the two motions. 

The machine shown in PI. II., fig. 3 was designed by Michelson 
and Stratton in 1898. The principle adopted is that of the addition 
of the elastic forces of spiral springs. In 1897 a machine of this 
type with 20 elements was made, and in the following year one 
with 80 elements, as in the example shown. An element con- 
sists of an eccentric (near the base of the machine) which, by 
means of an eccentric rod, communicates a simple harmonic 
motion to the end of a horizontal lever, curved to a radius equal 
to the length of a long rod, the foot of which may be clamped in 
any position along the lever. The top end of this rod actuates 
a lever whose end is attached to a small spring. Each of the 80 
elements js similarly constructed, and the amplitude of the har- 
monic motion transmitted to the end of each spring is proportional 
to the distance of the foot of the corresponding long rod from the 
middle of the curved lever; for setting these distances accu- 
rately a special gauge is provided. The lower end of each of the 
small springs is attached to one end of a wide balance lever 
(made as a hollow cylinder on axial knife-edges), and the sum 
of their efforts is balanced by the action of a single powerful 
counter-spring. The motion of the lower end of the large spring 
is accordingly proportional to the algebraic sum of the motions 
of the upper ends of the small springs, and this resultant motion 
is magnified mechanically and conveyed to a pen, which registers 
the motion on a paper carried by a travelling plate driven by hand 
through the mechani.sm which rotates eccentrics. 

By means of suitable toothed wheels forming a cone, the 
eccentrics are given periods increasing in regular succession; the 
eccentric nearest the hand wheel revolving 80 times while that 
at the opposite end revolves once. Turning the hand wheel pro- 
duces at the upper ends of the small springs motions correspond- 
ing to cos^, COS20, cos3^, etc., up to cos8o^, with amplitudes 
depending on the setting of the long rods. 

The motions of the elements may be changed from those for 
cosine to those of sine by disengaging the cone and turning all 
the eccentrics through 90®, for which purpose a long pinion is 
provided. The machine is used as an analyser for finding the 
coefl&cients in a Fourier’s series for a given periodic function. 

Bibliography.— J. Amslcr, “Uber das Polar Planimeter,” Dingler’s 
Polytechnisches Journal (vol. cxl., 1856, pp. 321-327; vol. cxli., 
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1856, pp. 326-329) ; H. S. Hele Shaw, **Mechanical Integrators,” Afm. 
Proc, of Civil Engineers (1885, p. 75) and “The Theory of Continuous 
Calrulating Machines and of the Mechanism of this Class on a New 
Principle,” Phil. Trans. R.S. (1885, vol. clxxvi., part ii., 367); W. 
Dyck, Katalog mathematischer und mathematisch-physikalischefir^ 
Modclle (Munich, 1893, pp. 18CK224; also Supplement, 1893, and 
article “Mechanical Integration” in it by A. Amsler) ; O. Ucnrici, 
“Report on Planimcters,” Annual Report of the British Association 
(1S94); L. Jacob, Lc Calcul Aiicanique (1911, pp. 201-392); H. 
Morin, Les Appareils d* Integration (igi^) ; E. M. Horsburgh 
(Editor), Handbook of the Exhibition at the Napier Tercentenary 
Celebration (Edinburgh, 1914), republished in London under the title 
Modern Instruments of Calculation. See articles by C. Tweedie on 
“Integraphs,” by G. A. Carse and J. Urquhart on “Integrometers,” 
“Planimcters” and “Harmonic Analysis,” and by A. M. Robb on 
“The Use of Mechanical Integrating Machines in Navsd Architec- 
ture”; H. Levy, “Mechanical Methods of Integration,” in Glaze- 
brook’s Dictionary of Applied Physics (1923, vol. iii., pp. 450-457); 
D. Baxandall, Mathematics. /. — Calculating Machines and Instruments 
(1926. H.M. Stationery Office, A Catalogue of the calculating ma- 
chines and instruments, exhibited in the Science Museum, South Ken- 
sington, with descriptive and historical notes and illustrations). 

(D. B.) 

MATHEMATICAL MODELS. The child s box of bricks 
is probably mankind’s earliest acquaintance or contact with 
mathematical conceptions. The concrete forms of the cube which 
go to make up the puzzle pictures of the nursery, or the more 
complete selection of geometrical solids comprising cubes, prisms 
and cylinders which make up the “Building Sets” of the same 
period, must, however, in some mea.surc, appeal to the latent 
mathematical faculty of the child mind, just as the abacus or 
“counting bead frame” may have stirred some little impulse in 
the arithmetical complex. 

At an early stage in the child’s career it is instructed that the 
cube, prism, etc., have many special properties which may, when 
used in right proportions, render them amongst the most pleasing 
forms of architecture. The simple doubled cube for example 
provides an exquisite form of pedestal and cross and the inherent 
beauties of the rectangular prism furnish a valuable architectural 
theme; also by means of models, it is possible to illustrate to 
the practical man a conception which may be perfectly clear to 
a gifted or trained mathematical mind. 

A knowledge of plane geometry acquired without any reference 
to models may be said to flatten out the mind and to engender 
habits of thought which make it difficult at a later stage of 
mathematical education to explore space of three dimensions. 

Plane Geometry. — Some early editions of Euclid had diagrams 
intended to be cut and folded, and a work by Cowley of 1752, j 
New and Methodical explanations of the Elements of Geometry, | 
included pieces of cardboard for the building up of various mod- 
els. So talented a thinker and philosopher as Herbert Spencer 
appreciated the advantage of a model, for, writing to his father 
in January 1839, and speaking of his self-set task of regular, daily 
and systematic study of mathematics, he says “I have found out 
the grand principle of the projection of shadows and I feel almost 
certain of its correctness. To make myself still more satisfied I 
have made a model in pasteboard and I find that the real shadow 
is as exactly as possible what I had made it by projection.” 

Intuitive Geometry.— A valuable aid to the training of the 
young mathematical mind is to cut out, in cardboard, a number 
of equilateral triangles of the same size; the single triangle rep- 
resenting the plane figure; several piled one on top of the other 
with corresponding edges coplanar and corresponding corners 
collinear illustrate the solid figure of the triangular prism, while 
four of them i)laced together with pairs of edges coinciding, one 
of them being used as a base, gives the first of the regular solids, 
viz., the tetrahedron. The student may thus, by inductive process, 
quickly arrive at the historical selection of the five regular solids. 

Simple models of this nature may be used to demonstrate 
common practical problems involving important principles relat- 
ing to regularity and maximum and minimum values; as for 
example; — 

1 ) Three straight lines of given total length enclose the greatest 
area when the lines form an equilateral triangle. 

2) Four planes of a given total area enclose the greatest volume 
when the planes form a regular tetrahedron. 


This statement could be varied by saying that for a given volume 
enclosed by four planes the surface is a minimum when the 
planes form a regular tetrahedron. 

From these examples it will be remarked that regularity of 
shape is clearly connected with economy of bulk or volume, and 
where such regular forms occur in nature as in, say, crystal forma- 
tions, wc may naturally look for some explanation of maximum 
and minimum properties. 

An important application of this style of model can be made 
by drawing out in the first place a regular hexagon of say, one 
inch edge. Set out upon each edge a further series of similar 
hexagons. Cut out with a sharp knife the first or inner hexagon 
and round the 18 lines of the outer edge of the figure, i.e., the 
boundary lines. Next cut along and through one only of the 
radial lines; then cut halfway through, and fold back or crease 
the remaining radials common to each hexagon. The paper may 
now be folded and provides a medium for the illustration of some 
interesting problems. First fold over one hexagon upon another 
when the ^^space” becomes pentagonal. Folding two we get the 
square; three, the triangle; the four fold giving a mathematical 
“solid of no depth.” If a number of such developed surfaces be 
cut out of different colours and made up permanently by gumming 
the folds, practically the whole series of semi-regular polyhedra 
may be worked up in effective manner. Of particular interest in 
its physical application is the “two-fold,” i.e., that giving a square 
and four hexagonal faces. Two of these units suitably connected 
at the joints by adhesive paper give the solid dccatetrahedron 
of the (Catalan Collection by Delagrave (1877); PL I. fig. i shows 
a polyhedron of 14 faces (6 square, 8 hexagon) which may be 
looked upon as a transition form between the cube and octahedron 
and which ten years or so later (1889) Lord Kelvin recognised 
as a shape providing minimum partitional area for cells of given 
volume, naming it the tctrakaidecahedron. {See Solids: Geo- 
metric.) PI. 1 . fig. 2 .shows a somewhat similar construction of the 
“development” for the dodecahedron. 

Mathematical models need not be accurate representations of 
a function in the same way, as, say, logarithmic tables or scales. 
They are not to be considered in the same category as graphs or 
nomograms. {See Nomocraphy.) But they need to be constructed 
with reasonable care, and of suitable materials. It is sufficient if 
they enable the student to visualise the problem and follow the 
algebraic analysis involved. Mathematical models serve not to 
prove propositions but to demonstrate problems. 

Materials for Models^ — N mathematically plane surface has 
for example no counterpart in practice, but thin sheet metal or 
cardboard suffices for many purposes although in certain cases 
transparent celluloid or glass is to be preferred, whilst in others, 
strings, elastic, silk or cotton cords — ^which may be of different 
colours, — arranged closely together and parallel may be employed 
as where, for instance, it may be desired to demonstrate and 
variably warp or deform a surface; or to illustrate the con- 
tinuously intersecting planes of descriptive geometry or the dis- 
criminant surfaces involved in algebraic equations of the 4th or 
5th degree, etc. 

Descriptive Geometry* — ^For the study of descriptive geom- 
etiy iq.v.), perspective {q.v.), etc., a useful device is found in a 
pair of planes hinged together and possibly provided with a third 
plane of reference. Such folding planes if perforated allow of the 
setting up of problems in situ and the elucidation of jthe problems 
of orthogonal projection. The models introduced by Prof. Osborne 
Reynolds and G. Cussons of Manchester (1876) (PI. i fig. 3) and 
the more recent developments by Mr. Andrew H. Miller of Glas- 
gow University (PI. I. fig. 4), are interesting examples of this class. 
In the former type the problems are permanently drawn out, in 
the latter they may be built up before the eyes of the student, pre- 
caution being taken in the design to avoid distracting the students’ 
attention from the mathematics to the mechanism thus enabling 
the solution of the problems to be demonstrated in proper se- 
quence step by step. In this class may be included the design (PI 
I-» S)» of Mr. H. G. Green of Nottingham University College 

and described in the Mathematical Gazette (London) No. i 74 ' 
as A Model for Figures in Three Dimensions, which is partic- 
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ularly useful for three dimensional and trigonometrical studies. 
Posts may readily be fixed in the holes of the double base of the 
apparatus and cords as 'Xines of vision/’ etc., serve to illustrate 
questions of the man and fiagstafi type, subtended angles, etc. 

Models of Wood* — Solid models of wood may be sectioned to 
elucidate many problems, an impressive example being shown in 
Plate I. fig. 6, a cube is cut into four different tetrahedra of 
equal volume, without making new comers. One face common to 
ail four is that of half of the face of the cube; the sides being a 
face diagonal and two edges of the cube, the combination eluci- 
dating the problems relating to square root, etc. 

A further example is the well known model of the Binomial 
Cube, i.e., a cube built up of small cubes and prisms whose length 
of edge is represented by arbitrary value of a and by and an 
entirely new and of course larger cube (a+by being formable 
by a combination of blocks equalling 

The study of conic sections so frequently treated analytically, 
is much simplified by the use of a model, such as the right cir- 
cular cone, in which plane sections are made 

1) parallel to the base; 

2) parallel to a generating line of the cone; 

3) inclined to the axis at an angle greater than the semi-vertical 
angle of the cone ; 

4) inclined to the axis at an angle less than the semi-vertical 
angle of the cone, 

giving respectively the circle, parabola, ellipse, and hyperbola 
(one branch), while a combination of solid, wire and plane model 
allows demonstration (as in fig. i) of such solutions as the deter- 
mination of the slope of a line by the method of inscribed spheres. 

Problems concerned with the toroid (anchor ring) and cylinder, 


and interpenetration generally, can be most satisfactorily illus- 
trated by wooden models since the common element is produced 
in the course of manufacture and its shape may be separately 
examined (PI. I„ fig. 7)- 

An interesting series of models is presented by the development 
of the higher species from the forms of the regular solids by cut- 
ting off corners and edges and/or producing the faces until they 
meet again. Kepler (1619) appears to have discussed the species 
and it is known that they received attention at the hands of 
Meister (1771) although definite records are lost; but they were 
rediscovered by Poinsot in 1809 have since been widely 
treated in particular by Cauchy, Bertrand, Cayley and Wiener. 
Since in the tetrahedron the faces already cut one another, it will 
be evident that it cannot have any higher species. Producing the 
faces of the cube we get a group of three intersecting square 
prisms, the faces of which may intersect again at infinity. 

The second species of the octahedron consists of two inter- 
secting tetrahedra, whose sur- 
faces when produced to the third 
species will be found to consist 
of six intersecting rhombic prisms 
having infinite volume. 

Developing the solids in the 
systematic order thus defined, 
viz., the formation of succeeding 
solids by producing the faces 
of the first till they meet again, 
then producing the faces of the 
second to form the third, etc., 
etc., we arrive at four regular 
species for the dodecahedron and 
eight for the icosahedron. The 
four species of the dodecahedron are all regular-faced polygons, 
the first and third being ordinary pentagons, those of the second 
and fourth being pentagons of the second series or pentucles. Of 
the eight species of icosahedron, derived in systematic order, only 
the first and seventh are regular, their faces being equilateral 
triangles. {See Solids: Geometric.) 

In making up such models it is generally convenient to start 
with a model of the first species and build up or convert it into 
the second species by adding to each face the appropriate com- 
plement by dowelling it to the intersecting corner, the forms of 



Fig. 1 . — CONE with inscribed 

SPHERES AND SECTION PLANE 


the faces of the various complements being obtained from the 
complete plan of the face of the polyhedron. 

Technical Construction. — Symmetrical Solids and surfaces 
of revolution can be turned in a lathe, a templet representing a 
plane section containing the axis bring applied to the work from 
time to time until the whole solid of revolution is worked up. 



A 


Fig. 2A. — MOVABLE ROD MODEL OF ONE SHEET; HYPERBOLOID SHOWING 

BOUNDARY ELLIPSE HYPERBOLE 

Fig. 2B. — MODEL OF TYPE SIMILAR TO PLATE I. FIG. 12. BUT ARRANGED 

TO SHOW IT REVERSED 

Surfaces which are non-symmetrical round the axis may also be 
turned or formed in a suitable lathe having a chuck capable of 
eccentric motion. Such models may attain a high order of ac- 
curacy since micrometer measurements may be applied to the work 
in the machine. It is of course easy to represent many of the sur- 
faces by means of fixed wires shaped and assembled to represent 
their principal axes (PI. 1 . figs. 8, 9, 10), but a more intriguing 
.series of flexible models can be made up of rods or strips, pin 
jointed or hinged at their extremities since such provide a mechan- 
ism whereby ruled surfaces of the hyperboloids, etc., may be dem- 
onstrated and allow of conversion or “reversal” into their con- 
focal surfaces. (See figs. 2a and 2b.) 

Thread Models. — ^Ruled surfaces, i.e., surfaces generated by 
the motion of a straight line, fall naturally into a class for easy 
modelling, since the generating line can be represented by succes- 
sive .stretched threads. (Sec Surface.) 'Thread models can, 
therefore, illustrate a wide variety of combinations as in Plate I. 
fig. 12, which consi.sts of two circular discs drilled with equi- 
distant holes closely together, supported as shown and threaded 
with weighted cords so that the cords may slide through the lower 
holes. 

We have in this model a demonstration of 

1) a cylinder — ^when the discs and cords hang freely, 

2) a hyfjerboloid of revolution — ^when one or other disc is 
rotated slightly relatively to the other, 

3) the limiting position of a pair of cones upon further rotation, 
thus providing an interesting cxami)le of maximum and minimum 
values since the cylinder represents the maximum volume for a 
given perimeter and the cone the minimum, the circular ends 
being of constant value. Threads stretched as generators across 
the bars of a jointed quadrilateral of which the sides are movable 
in pairs may be u.sed to illustrate the changes from a plane 
through all forms of paraboloid to double plane. PL I. fig. ii 
shows an example; the hyperbolic paraboloid generated by a single 
system of right lines. It comprises two bars pierced with equi- 
distant holes, one bar being fixed, the other capable of swinging 
round an axis which can also be inclined at different angles to the 
fixed bar. 

With the bars placed parallel, the strings indicate a plane. When 
inclined to one another yet in the same plane they still illustrate 
a plane but when the bars are not in the same plane the strings 
assume the surface of a twisted plane; viz., the hyperbolic para- 
boloid, a natural surface for the maximum cleavage properties of 
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Fig. 3. — CUBIC space curves 

Tangent surface of cubic ellipse 


a ploughshare. It may be observed from the model that no two 
strings lie in the same plane and therefore no part of the surface 
is truly plane. Such a surface cannot be made by simply twist- 
ing a plane sheet of metal which would show malformation on 
opposite sides of the axis. 

Space Curves* — ^Thcre remain, however, still further t3rpes of 
example wherein space curves of the 3rd order are represented 
by the developable surfaces of 
their tangents. 

Such a series would comprise 
models showing: — 

1) the curves with their 
asymptotes, 

2) the developable tangent 
.surface, 

3) the curves as partial sec- 
tions of cones and cylinders, 

4) the two dual generations of 
the curves, their developable sur- 
face, etc. 

An example shown in PI. I. fig. 

13, illustrates the involute of 
the planes which touch two conic 
sections possessing a common 
tangent. 

These models would demon- 
strate the cases of singularity 
which can arise in a position of a space curve according as the 
point or flexion plane is a progressive or regressive element and 
also the relation of the position to infinite distance. 

Examples of the problems connected with the theory of cubic 
space curves — cubic ellipses ^ hyperbolas y parabolas, etc., — ^are 
shown in fig. 3, viz., the tangent surface of the cubic ellipse, the 
surface which separates the points of the first case from those of 
the third, and in fig. 4 the horopter, — a symmetrical cubic ellipse 
lying on a circular cylinder both of them of special application 
in physiological optics. 

A physical-science application is given in fig. 5 which illus- 
trates the form of equipotential lines and lines of force cor- 
responding to two electric conductors charged to the same sign. 

Helical Surfaces. — ^Helical surfaces may best be demonstrated 
by either shaped wires or small 
surfaces of tinplate hinged to- 
gether, the former providing 
the cheaper but a less flexible 
medium. Typical examples are 
the helical surfaces of PI. I. fig. 

14, where generators and prin- 
cipal tangent curves are picked 
out in different colours to ren- 
der them distinguishable, and 
in PI. 1 . fig. 15, that of a 
model compo.sed of small hinged 
sections, we have an illustration 
of the same problem solved by 
the application of the idea of 
polyhedra to the theory of the 
bending of surfaces. 

The same model also exempli- 
fies the Voss surface demon- 
strated by finite plane elements 
of surface hinged together to en- 
able them to be bent in two conjugate systems of geodetic lines. 

Cardboard Models. — In PI. II. fig. i is illustrated an example 
of model made up of thin sheets, c.g., cardboard circles of reg- 
ularly varying diameters set equally apart in parallel vertical 
planes, whereby it is possible to evolve the whole series of sur- 
faces of the second order (ellipsoid, hyperboloid, paraboloid, etc.). 

A further advantage of this type of model is that the sections 
may be interlocked across an axis and thereby deformed at will, a 
feature which may be reached in another way as in the deform- 
able circles of figs. 2 and 3 of PI. II. In this type a number of 



FIC. 4.— THE HOROPTER. A SYM- 
METRICAL CUBIC ELLIPSE LYING ON 
A CIRCULAR CYLINDER 


different sized wire circles are loosely jointed together across : 
diameter by a special form of hinge — ^Wiener’s limited joint- 
which allows at once an extraordinary freedom and restraint. 

The figure shows the limiting positions of circle and spher 
and the formation of prolate and oblate ellipsoids. Similar model 
may be readily made to illustrate the elliptic paraboloid, an< 
paraboloids of one sheet or of two sheets, and of double cones 
etc., the method of construction 
with its property of semi-trans- 
parency enabling a clear idea to 
be obtained of the constant rela- 
tionship of the asymptotic cone 
and that the lengths of all seg- 
ments of generating lines remain 
unaltered. 

Surface Models*— The method 
of representing the surfaces of 
the 2nd order by thin sheet cir- 
cles arranged in parallel planes 
suggests the means of producing 
what is probably the most gen- 
erally useful of all types, viz., surface models of wood, clay oi 
plaster. A model of a cubic surface for example may be con 
sidered as built up of a number of parallel horizontal section: 
each of which is a plane cubic curve. 

In order to produce such models it is in the first place essentia 
to prepare templets, which embody the particular function to b( 
illustrated. If then a series of such be erected in the appropriate 
coordinate planes, a surface will ultimately emerge which may be 
definitely outlined by narrow strips of thin muslin or fabric fixec 
into position by a plastic medium such as claywash, wax 01 
plasticene, from which subsequently a plaster cast may be taken 
On the permanent surface may be marked appropriate axial anc 
geodetic linc:s and to it tangent planes of say transparent celluloid 
etc., may readily be applied. Surface models may alternatively be 
made up of thin layers of wood suitably shaped, the smooth con 
tour being filled in by wax, or they may be evolved by applying 
templets after the manner employed in shaping a model ship’s 
hull. Such a model may of course represent a function of pure 
mathematics, e.^., f(x, y, z)==o or some physical function say oi 
the pressure volume and temperature of a gas, as in the case ol 
Prof. James Thomsons model of 1871, made to illustrate thf 
data obtained by Prof. Andrews in his classic experiments on thi 
relation between temperature, pressure and volume of a constani 
mass of carbonic anhydride when the values were plotted, wit! 
temperature as the x, pressure as the y, and volume as the : 
coordinates respectively. 

A somewhat later application of the method was made by Max- 
well who as the outcome of a suggestion by Prof. Willard Gibbt 
used the quantities volume, energy and entropy in making hit 
famous thermodynamic surface model in which the properties oi 
a substance in its solid, liquid and gaseous or any conditions in 
which these states co-existed are indicated by the geometrical 
properties of the surface. 

Maxwell showed how isothermal and isopicstic lines could be 
drawn upon it and that there is one position of the tangent plane 
in which it touches the surface in three points which represent the 
solid, liquid and gaseous states of the substance when the tempera- 
ture and pressure are such that the three states can exist together 

Plaster Models. — Plaster casts can obviously be produced al 
less cost than the original mould, so that wherever feasible the 
method affords a convenient means of reproducing surface modeb 
of either constantly varying functions as in surfaces of revolution 
or of irregular or non-continuous form. 

The former case is typically represented by PI. II. fig. 4, the sur- 
face of rotation of the tractrix about its asymptote, upon which 
may easily be scribed after moulding the body, the geodetic lines 
and principal tangent curves, or such surfaces of constant mean 
curvature shown in PI. II. fig. 5 which illustrates (left to right) 
(i) ondtdoid, (2) nodoid, (3) ring of the nodoid arising by rota- 
tion of the loop, and (4) the catenoid, a minimum surface who.se 
constant mean curvature is null. 



Fig. 5 . — EQUIPOTENTIAL LINES 




MATHEMATICAL MODEI,S 


Platk 1 



MODELS ILLUSTRATING PLANES, SOLIDS AND OTHER MATHEMATICAL FIGURES 


1- Paper model of polyhedron having 14 faces (6 square, 8 hexagon) 

2. Dodecahedron; with page showing shape in one plane of all surfaces of 

the model 

3. Folding planes for use in the study of descriptive geometry 

4. Model for geometrical study. Pianos and solids may be built up in the 

ciassroom by changing adjustment of shelf and threads 

5. A model for figures of three dimensions. A recent development, useful In 

three-dimensional and trigonometrical studies 

6. Wood model: a cube of four different tetrahedra of equal volume 

7. The torus (anchor ring) and cylinder, showing interpenetration 

8. Wire frames for the demonstration of ellipsoid figures 

9. Wire frames showing relation of cones having common axis 


10. Wire figures of the elliptic and hyperbolic paraboloids 

11. Bar and thread model; to illustrate changes from the plane through all 

forms of paraboloid to double piano, the threads acting as generators 

12. Disc and thread model for demonstrating (a) cylinder, (b) hyperboloid 

of revolution; (c) limiting position of a pair of cones 

13. Space curve model illustrating the Involute of the pianos which touch 

two conic sections possessing a common tangent. Curves and supports 
are of wire; threads serve to indicate sides of cones 

14. Shaped wiror, on an upright support demonstrating helical surfares; 

generators and principal tangent curves are of different colours 

15. Helical surfaces: model made of small hinged sections with a vertical 

support; polyhedra applied to theory of the bending of surfaces 


XV. 




riATE II 


MATTIEMATICAL MODELS 



s s 


^ J o 


E -o 


o " 




« ^ E 


■*- oT ‘5 « ^ 

s « • • w » 

i*J •{- 0 > '*«' c 




cd ■o 


E 

3 J= .-J O 

(/> K DC 
VO flO 0 ^ 


Z o: 


t 2 w 

■o .2 -S o 
§ 5 £ -S 

s :s I 
i II 5 


r 

2 >.-5; 

x> «•. 


o JS 

■Si 

c c 

o * 


s 2 s *! 1 1 
s “ I '’I 

— '"o "S C « 


0 j? cr £ .. 

f tt> (d 'Z Q 

^ i” « o § 

£ o o £ » 

JS £ 5 « £ 

01 — ^ t r~. 

C u K 3 '^W- 

” .± « "» .. o 


« «^-2 


o o=S 

E E| 

5 












MATHEMATICAL SOCIETIES AND PERIODICALS 


Surfaces of rotation having a constant negative measure of 
curvature as in PI. II. hg. 6, that on the left being of the cone 
type and bearing geodetic and asymptotic lines, that on the right 
illustrating the hyperboloid type and being marked with parallel 
geodetic lines and geodetic circles. 

PI. II. hg. 7 illustrates a surface of the third order showing four 
real conical node points and the principal tangent curves. 

A form of Kummer surface (singularity surface of a complex 
of the second degree) is shown in PI. II. hg. 8. It is of the fourth 
order of the fourth class and has sixteen real node points and the 
same number of double tangential planes. 

A further example of a surface of the fourth order, four planes 
making contact along circles, is the so-called Roman surface due 
to Steiner and shown in PI. II. fig. 9. It has three intersecting 
double straight lines and is of the third class. The asymptote lines 
are indicated. 

An interesting example of a model illustrating a minimum sur- 
face is shown in PL II. fig. 10. It contains a system of real para- 
bolas the planes of which make a constant angle with a fixed plane 
of the space. 

Fundamental examples in connection with the function theory 
arc shown in PI. II. fig. ii, where is shown: (t) (at top) 
Simply connected Riemann surface (two leaf) which contains in 
its interior one point of double inflexion of the first order. (2) 
(bottom left) A simply connected Riemann surface (three leaf) 
with an interior point of double inflexion of the second order. (3) 
(bottom right) A triply connected Riemann surface with a 
boundary line turning back upon itself. Fig. 6 illustrates the func- 
tion and the course of the elliptic functions p(n) and 

p^(n) in the Weierstrassian series is shown in fig. 7. 

Linkages and Kinematical Models. — ^Linkages may be de- 
fined mathematically as systems of bars connected by pin joints 
or hinges, to allow deformability without sliding motion. Ail 
algebraic curves may be generated by such articulated linkages, 
Kempe, Darboux, etc., having analysed the position very fully, 
and numerous attempts have been made to solve by linkage sys- 
tems the mathematically indeterminate trisection of an angle. 
These devices fall, however, into the classification of instruments 
rather than models, and space shortage forbids their treatment 
here, a qualification which applies also to a treatment of kine- 
matical models dealing with related motion. 

Stereoscopic and Optical Methods. — Another scries of mod- 
els has been developed to a limited extent by producing a solid 
effect from plane figures by means either of viewing bi-coloured 



diagrams through absorption screens or the more common method 
of displaced image. 

Examples of the first method are the plastographs or anaglyps 
by Mr. H. Richard of Chartres, and in England by Mr. G. F. 
Smith, who have produced examples illustrating the interpenetra- 
tion of prisms, sections of a helicoid, etc. 

The secoi\d method is represented by the series designed by Sir 
George Greenhill to illustrate gyroscopic movements, e.g., the 
locus of the axis of a spinning top or Maxwell gyroscope. 

Quite recently a series of lantern slides illustrating certain alge- 
braic curves, viz., the dual singularities, etc., involved in the theory 
of cubics and the construction of hyperelliptic and quartic curves 



Fig. 7.— weierstrassian sur- 
face 


has been developed by Prof. Arnold Emch at the University of 
Illinois, who has also produced a cinematograph film of the 
Poncelet polygon, i.e,, showing the succeeding positions or con- 
tinuous movement of a triangle remaining inscribed and circum- 
scribed to two fixed circles respectively. 

A novel method of treatment is that devised by Prof. Papperitz 
of Freiberg, viz., kinodiaphragmatic projection. The device con- 
sists essentially of a variable speed gearbox capable of imparting 
rotatory motion to a transparent diaphragm placed parallel to 
and immediately in front of the condenser of an optical lantern. 
Upon the diaphragm may be fixed any combination of thin 
polished wires which will reflect narrow beams of light into the 
focussing lens. Beyond and in front of the lens is placed a sec- 
ond rotating axis which may be vertical or inclined, and carry 
a surface model — say, a sphere, cylinder, etc., — ^built up of wires, 
Spaced apart. 

Shadowgraphs are thus projected on to a distant screen, the 
forms being continuously changed or dissolved into one another 
according to their relative axial speeds, and by the rotation of 
stercomatical bodies and simultaneous projection it is possible to 
produce three-dimensional images in space. (G. W. Cu.) 

MATHEMATICAL SOCIETIES AND PERIODI- 
CALS. The number of mathematical societies, clubs, and circles 
organized since the early one at Hamburg in 1690 is exceedingly 
large, but the number of mathematical periodicals since the seven- 
teenth century is very much larger. Important mathematical 
work of a country is often given in publications of its academies 
or societies. Hence any listing of mathematical periodicals must 
take account of these. Space limitations require that a selection 
only be made from the vast amount of available material regard- 
ing societies and periodicals. That each country’s contribution 
in this regard might be clearly set forth, the material has been 
arranged alphabetically according to countries. 

The great national mathematical societies were established in 
their countries in the following order: Russia, Great Britain, 
France, Italy, United States and Germany. 

Argentina. — ^The Sociedad Matematica Argentina was organ- 
ized at Buenos Aires in 1921 and in 1924 adopted Revista de 
Mateindticas y Fisicas Elvmentales (1919-24), as its official or- 
gan, the name being then changed to Revista Matematica 
(1924-1-). The.se periodicals were continuations of Revista dc 
MatemdticaSf Buenos Aires (1916-18). Material of more im- 
portance has appeared in Universidad Nacioml de la Plata, Fa- 
cult ad de Cieficias Fisicas, Matemdticas y Astrojwmicas (1901 
-f), and Boletin del Semifiario Matematica Argentmo (19284-)- 

Australasia. — There are some mathematical papers in Royal 
Society of New South WaleSy Jourml and Proceedings (1867-f ), 
Sydney; and Royal Society of Victoria, Proceedings (1854+), 
Melbourne. 

Austria. — Monatshefte fur Mathematik und Physik (1890+) 
has been issued by the Mathematical Seminary of the University 
of Vienna. The Anzeiger and Denkschriften and Sitzungsberichte, 
mathematisch-physikalische Klasse (1848-}-), of the K. Akadcmie 
der Wissenschaften, are of importance for the mathematician. 

Belgium. — ^Thc Societe Mathematique de Belgique, founded 
at Brussels in 1921, adopted Mathesis, recueil mathimatique d 
Vusage des Rcoles Spdciales, Ghent (1881 +, suspended 1916- 
20) as its official organ. But the chief sources for research ma- 
terial in mathematics arc: AcadSmie Royale des Sciences, des 
Lettres et des Beaux- Arts, Brussels, Bulletin (1832-f-), and Me- 
moires (1840-f); and Socidte Sciefttifique de Bruxelles, Annales 
(1875-f ; suspended 1914-19), Louvain. Another publication of 
this Societ6, Revue des Questions Scientifiques (1877-f), con- 
tains interesting material, especially for the history of mathe- 
matics. Correspondance Mathdmatique et Physique (Quetelet) 
published at Ghent and Brussels (1825-39) was of more impor- 
tance than Nouvelle Correspondance Mathematique, Brussels 
(1875-80). A recent Flemish publication at Ghent is Wis-en 
Natuurkundig Tijdschrift (i92i-f). Isis (1913), a journal de- 
voted to the history of science was founded, and is still con- 
ducted, by Sarton. After one and a half volumes had been 
issued the publication was continued in the United States (,v<?£! 




76 MATHEMATICAL SOCIETIES AND PERIODICALS 


there). 

Czechoslovakia. — The Spolku pro Volnc PfednaSky z Math; 
ematiky a Fysiky (society for free lectures on mathematics and 
physics) was founded in 1S62 and flourished till the organization 
in 1869 of Jednota Ceskych Mathematiku, called Jednota Cesko- 
slovenskych Mathematiku a Fysiku since 1921, with over 2,000 
members. It is the most affluent mathematical society in the 
world, owning its own press and building where it does an ex- 
tensive business in the publication of texts used in elementary 
schools throughout the country. Among its mathematical publica- 
tions are: Casopis pro Pestovdni Mathematiky a Fysiky (1872 
4-), Archiv Mathematiky a Fysiky (1875-79), Rozhledy Mate- 
maticko-Pfirodovedecke (1893-1921; as a separate publication 
1922+ )» and a score of treatises on topics in the fields of mathe- 
matics and physics. See V. Posejpal, Dejepis Jednoty Ceskych 
MathematikUy Prague, 1912. 

Publicatiom de la Faculti des Sciences de rUniversitd Ma- 
saryk (1921-f ) Briinn, contain a number of mathematical mono- 
graphs. 

Denmark. — ^The important mathematical work is published in 
K. Danske Videttskabernes Selskab, Copenhagen, Mathematisk- 
Fysiske Meddelelser (1917+) ; Oversif^t (1814-I-); and Selskabs 
Skriftcr, N aturvidenskabeUg og Mathematisk Af deling (1824-I-). 
For more elementary mathematics were Tidsskrift for Mathe- 
matik (1859-89) Copenhagen, and Maanedsskrift for den Ele- 
mentaere Mathematik (1886-89), continued as NytTidsskrift for 
Mathematik, A [elementary], B [advanced] (1890-1919), which 
were continued by the Matematik Forening i K^benhavn, founded 
in 1905, as Matematisk Tidsskrift^ A, B (19194-)- For at least 
a dozen years previously this society had published a Medlcmsblad. 

Dominion of Canada. — Some mathematical papers are to be 
found in Proceedings and Transactions of the Royal Society of 
Canada (18824-). 

Finland. — Mathematical papers of importance are to be found 
in: Finska V ete^iskaps-Societetenf Acta, Socictatia Scientiarum \ 
Fennicae (18424-) and Commentationes Physico-Mathematicae 
(1922+) ; and in Suomen Tiedeakatemia, Toimituksia, A (Finnish 
Academy of Sciences, Annales, A, 1909-t-;. The papers of the 
latter are entirely in English, French and German. 

France. — ^The Societe Mathematique de France, founded at 
Paris in 1872, has about 41$ members and publishes a Bulletm 
(18734-). The other most important periodicals for mathematics 
are: Annales Scientifiques de VEcole Normale Superieure (1864 
-f); Journal de VEcole Polytechnique (i795*+*); Jourttal de 
Mathematiques Purcs et Appliquees (1836-]-), continuation of 
Annales de Mathematiques Pures et Appliquees (1810-32); An- 
fiales de la Faculty des Sciences de PUniver site do Toulouse pour 
les Sciences Mathdmatiques et Irs Sciences Physiques (18874-); 
LTnstitut de France ^ U Academic des Sciences, Comptes Rendus 
(1835+) ; Societe Philomathique de Paris, Bulletin (17894-); and 
Association Fran^aise pour PAvancement des Sciences, Compte 
Rendu (1872-!-). There is much of mathematical interest in 
Revue du Mois (1906-20) (Borel) and Revue de Metaphysique et 
de Morale (1893 -f), Paris. 

Other periodicals are: Nouvelles Annales de Mathematiques 
(1842-1927); LTntermc diair e des Mathematiciens (1894-1925) 
of value for bibliography and history; Revue de Mathematiques 
Speciales (18904-) for secondary schools; and Journal de MatM- 
^natiques EUmentaires et Speciales (1877-1901) (de Long- 
champs). 

Germany. — ^The oldest mathematical society in existence is 
the Mathematische Gesellschaft in Hamburg, founded in 1690 as 
“Kunstrechnungsliebende Societat,” and continued, 1790-1876, 
as “Gesellschaft zur Verbreitung der mathematischen Wissen- 
schaften.’* It has about 100 members and has published MitteU- 
ungen (1873-1880, mimeographed; 1881-I-, printed) and at least 
80 issues of Jahresbriefe or Jahres-Berichte or Berichte 
(1723-1878). What constitutes a complete set is unknown. The 
national society, Deutsche Mathematikcr Vcrcinigung, was 
founded in 1891 and has about i,loo members. It has published 
JahreshericM (18924-), with Ergdnzungsbdnde (1906-14). The 
Berliner Mathematische Gesellschaft, founded in 1901, has about 


300 members, and has published a Sitzungsberichte (1902+). 
The Gesellschaft fiir angewandte Mathematik und Mechanik, 
which was founded at Leipzig in 1922, has approximately 320 
members. 

Four of the most important periodicals in the world are: 
Mathematische Annalen (18694-), Mathematische Zeitschrift 
(19184-), and Journal fur die reine und angewandte Mathematik 
(Crelle, 18264-), and Jahrbuch uber die Fortschritte der Mathe- 
matik (18714-) an annual survey of mathematical literature 
since 1868. Other publications of special value for the mathe- 
matician are: Nachrichten, mathematisch-physikalische Klasse, 
of the Gesellschaft der Wissenschaften (18454-), Gottingen; 
Preussische Akademie der Wissenschaften, various publications 
( 1 7104-); Bayerische Akademie der Wissenschaften, Sitzungs- 
berichte (18604- ) and Abhandlungen (18294*); Sdchsische 
Gesellschaft {Akademie) der Wisse^ischaften, Berichte (1846-f-) 
and Abhandlungen (1849-f); Heidelberg, Akademie der Wissen- 
schaften, Sitzungsberichte (1910-f-). Among others are: Archiv 
der Mathetnatik und Physik (1841-1920) ; Zeitschrift fiir Mathe- 
matik und Physik (1856-1917) to which Abhandlimgen zur Ge- 
schichte der mathematischen Wissenschaften (1877-1913) was a 
supplement (187 7-1 900 ) ; Mathematisch-naturwisscnsclui ftliche 
Mitteilungen, Tubingen and Stuttgart (1884-1922; no numbers 
1893-98; title extended, 1899-}-, liy* Auftrag des mathema- 
tisch-naturwissenschaftlichen Vereins in Wuritemberg) , which in 
1891-92 had the title Mitteilungen des mathematisch-naturwis- 
semchaftlichen Vereins in Wiirttemberg; University of Hamburg. 
Abhandlungen aus dem mathematischen Seminar (192 2-}-); 
Zeitschrift fur angewandte Mathematik und Mechanik (19214-) ; 
and Zeitschrift fur mathematischen und naturmssetischaftlichen 
I Unierricht (18704-). Of historical interest are: Acta Eruditorum 
and Supplcmenta (1682-1734); Nova Acta Eruditorum and Sup- 
plementa (1732-76); Mitteilungen zur Geschichtc der Medizin 
und der Naturwissenschaften (1902+); and Archiv fur die Ge- 
schichte der Naturwissenschaften und der Tcchnik (1909-22), 
continued as Archiv fiir Geschichte der Mathematik, der Natur- 
wissenschaften und der Technik (19274-). 

Great Britain. — ^Among various early mathematical organi- 
zations is ^he Mathematical Society, founded by mathematicians 
of Spitalhclds in 1717. It continued in existence till its absorp- 
tion in 1845 by the Astronomical Society. (Sec History of the 
Royal Astronomical Society 1820-1920, London, 1923, pp. 99- 
104; A. DeMorgan, Budget of Paradoxes, second ed., Chicago, 
1915, vol. 1, pp. 374-383; Articles of the Mathematical 
Society meeting . . . in BrowiPs Lane, Spit al fields . . . {A Cata- 
logue of the books belonging to the Society), London, 17S4 and 
1821.) The London Mathematical Society, founded in 1865, 
has about 400 members. Its publications are Proceedings (i860 
+ ) and Journal (,19 26 4-). The Edinburgh Mathematical Society 
(about 275 members) was founded in 1883, and has published 
Proceedings (18844-) and Mathematical Notes (1909+ ). The 
Mathematical Association (about t,i6o members) was founded 
in 1871 as The Association for the Improvement of Geometrical 
Teaching, and took its present name in 1897. It has published 
Reports (1871-93) and Mathematical Gazette (iS94-f). 

Material of importance for the mathematician is to be found in 
Royal Society of Londoji, Transactions (1665 + ); Cambridge 
Philosophical Society, Proceedings (1843+) and Tratisactions 
(18204-); Royal Society of Edinburgh, J*roceedings (18324-) and 
Transactions (17834-); Cambridge Mathematical Journal and 
Cambridge and Dublin Mathematical Journal (1837-54), 
tinned as The Quarterly Journal of Pure and Applied Mathematics 
(1857+); Messenger of Mathematics (1871 + ), continuation of 
Oxford, Cambridge and Dublin Messenger of Mathematics (1862- 
71); London, Edinburgh and Dublin Philosophical Magazine 
(17984*) and British Association for the Advancement of Science, 
Reports (18364-). In Nature (1869-t-) there is much of interest. 

Among many minor serials are: Mathematical Questions and 
Solutions from “The Educational Times’* with many Papers and 
Solutions (1864-1916), continued with a slight change in title 
till 1918; The Mathematician (1843-50) (Davies); Mathematical 
Repository (1795-1804, 1806-35) (T.eybourn). If The Lady’s 
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Diary continued as The Lady*s and Gentleman* s Diary be regarded 
as a mathematical serial, it is the longest lived of all such serials 
being published for i68 consecutive years, 1704-1871. 

Greece. — The ^EKKriviyii MaBrifiarLKii ‘Eraipeta (Greek Math- 
ematical Society), with about 160 members, was founded at 
Athens in 1918 and Bulletin de la Sociiti Mathematique de Grhce, 
AeXrLOv MadrjfjiaTLKrjar 'Eraipetas, in Greek, has been 

published at Athens since 1919. 

Holland. — The oldest existing national mathematical society, 
Wiskundig Genootschap (about 243 members), was founded at 
Amsterdam in 1778. Associated with its name on its various publi- 
cations, and as a part of the title, is the motto; “Een onvermoeide 
arbeid komt alles te boven’* (“Unwearying toil conquers ever>'- 
thing”). The Society’s chief recent publications are: IViskundigc 
Opgaven met de Oplossingen (1855+); Nieuw Ar chief voor Wis^ 
kunde (1875-I-) which was a continuation of Archie} (1856-74), 
which continues the society’s Verslagen van het Verhandelde op de 
W etenschappelijke reri'flderiw.trcw (1844-1852) ; and Revue Semes- 
trielle des Publications Mathematiques (1893-1-). Of at least 
eleven other earlier periodicals of the Society the earliest is Kunst- 
Oefeningen over verscheide nuttige Onderwerpen der Wisktinde 
(1782-88). See M. Van Haeftcn, HeA Wiskundig Genootschap 
zijn oudste Geschiedenis, zijn W erkzaamheden cn zijn Beteekenis 
voor het V ezekeringswezen (Groningen, 1923). 

There is important mathematical work in publications of the 
Am.sterdam Academy of Sciences, Ajdecling Natuurkunde: (a) 
Verhandelingcn (1854-I-); (b) Verslagen (1853-f); and (c) Pro- 
ceedings (189S+) mainly translated from the Verslagen. 

Among elementary periodicals, which are very numerous, are: 
Tijdschrift voor Wisktmde (1874-77), Deventer; Nieuw Tijd- 
schrift voor Wiskunde (1913+ ), Groningen; Bijvoegsel van het 
Nieuw Tijdschrift voor Wiskunde (1924-27) continued as Eu- 
elides f Tijdschrift voor de Didactiek der Exact e Vakken (1927-1-) ; 
Christiaan Huygens (1921-!-); and Wiskundig Tijdschrift 
(1904-21), Haarlem. 

Hungary. — The chief older mathematical publications are of 
the Hungarian Academy of Sciences (Magyar Tudomanyos Akadc- 
mia) at Budapest. They are: Mathematikai es Physikai Lapok 
(1892-!-), Mathematikai h Termeszettudomdny Ertesito (1882 
-f), and Mathematischc und naturwissenschaftliche Berichte aus 
Ungarn (1882-I- ). A series of mathematical memoirs, Ertckezdsek 
a Mathematikai Tiidomanyok Kdrebdl, (1867-1894), is another 
valuable publication of the Akademia. A recent important publi- 
cation of the University of Szeged is Acta Litterarum ac Scien- 
tiarum, Sectio Scientiarum Mat hematic arum (1922-I-). Intended 
for the secondary schools the periodical Kdzepiskolai Mathema- 
tikai Lapok, Budapest (1893-1914), has been continued as Koze- 
peskolai Mathematikai es Fizikai Lapok (1925-f-'). 

India. — ^The Calcutta Mathematical Society, founded in 1908 
for the promotion of mathematical research, publishes a Bulletin 
(1909-!-). Since 1919 the University of Calcutta has publi.shed an 
annual volume, Journal of the Department of Science, which is 
devoted to original contributions in mathematics, chemistry, 
physiology, and botany. The Indian Mathematical Club (formerly 
The Analytic Club) was founded at Madras in 1907 and the first 
printed Progress Report, no. 7, appeared in 1908. This publication 
was followed by The Journal of the Indian Mathematical Club 
( 1909-10), continued as The Journal of the Indian Mathematical 
Society (1911-I-). 

Italy. — The Circolo Matematico di Palermo, founded in 1884, 
has been both a national and an international organization, and 
now has about 584 members. Its chief publication has been its 
Rendiconti (1887+). The Unione Matematica Italiana was 
established as a national organization in 1922 and now has about 
373 members. Its official organ is a Bollettino (1922+). The 
Circolo Matematico di Catania, of the University of Catania, was 
founded in 1921, and published Note e Memorie (1921-22), 
Esercitasdofti Matematiche (1921—26), continued as Note ed 
Esercitaziom Matematiche ( 1 9 2 7 . 

The most important periodicals for mathematics, and among 
^he most important in the world, are: Annali di Matematica Pura 
rd Applicata (1858+) a continuation of Annali di Scienze Mate- 


matiche (1850-57) which may possibly be regarded as a develop- 
ment of Raccolta di Letterc ed altri Scritti intorno alia Fisica ed 
alle Matematiche (1845-49); R. Accademia dei Lined, Rome, 
Rendiconti (1884-I-), Memorie (i876-b); and Prince Boncom- 
pagni’s Bullettim di Bibliografia e di Storia delle Scienze Mate- 
matiche e Fisiche (1868-87), Rome. Among many other periodi- 
cals are: R. Accademia delle Scienze dell' Istituto di Bologna, 
Memorie (1850-!- ) and Rniddconto (1829+); Giornalc di Mate- 
matiche (1863-j-) (Battaglini); R. Accademia delle Scienze Fi- 
siche e Matematiche, Naples, Rendiconti (1862 4 -) ^ind Atti 
(1864); R. Accademia della Scienze di Torino, Atti (1865+ ) and 
Memoire (i7S9+) ; University of Rome, Facolta di Scienze, Semi- 
nario Matematico, Rendiconti (19144-); Archivio di Storia della 
Scienza (19194-); Bollettino di Bibliografia e Storia delle Scienze 
Matematiche (1898-1922) (Loria) continued as a supplement to 
the secondary school journal // Bollettino di Matematica 
(1902-f-); Periodica di Matematiche, various lilies (18864-) 
organ of Societa Italiana “Mathesis”; Istituto G. Ferraris, Ras- 
segna di Matematica e Fisica (1920-f ), Rome; and Giornale di 
Matematica Finanziaria (19224-)- Scientia (19074-) contains 
popular articles of value. 

Japan. — The Physico-Mathematical Society of Japan {Nippon 
SugakihBiiturigakkwai) founded in 1884, has published proceed- 
ings {Kizi, 18844-), the first two volumes (1884-1887) being in 
Japanese, and the rest mainly in English. The Tdhoku Mathe- 
matical Journal (19114-) is now published by the Imperial Uni- 
versity at Sendai. Under the aaspices of the National Research 
Council of Japan have already been published (1924-28) five 
volumes of The Japatiese Journal of Mathematics, Transactions 
and Abstracts. Two other English periodicals containing some 
advanced mathematical work are: Scmice Reports, First series, 
Mathematics, Physics, Chemistry (191 2 -f) also published by the 
Imperial University at Sendai; and Journal of the. Faculty of 
Science, Imperial University of Tokyo, Section i, Mathematics, 

I Astronomy, Physics, Chemistry (19254-). The latter is the con- 
tinuation of Journal of the College of Science, Imperial University 
at Tokyo (1887-1925). 

There is also Journal of The Mathematkal Association of Japan 
for Secondary Education, in Ja[xincse (title excepted) (1919+ ). 

Norway. — ^The Norsk MaLematick Forening, founded at Oslo 
in 1918, has as its official organ, Norsk Matematisk Tidsskrift 
(19194-). The Society is publishing also Norsk Matematisk For- 
enings Skrifter (19214-), and Sophus Lie Gesammelfc Abhand- 
lungen (192 2-}-). Archiv for Mathematik og N atnrvidcnskah 
(18764-), Oslo, and Norske Vidcnskalhs-akademie i O.slo, Mathe- 
matisk- 7 uiturvidenskahelig Kla.sse, Skrifter (i894-f- ) contain some 
valuable mathematical material. 

Poland. — ^The Polskie Towarzystwo Matematyezne (Societe 
Polonaise de Mathematique) was founded at Cracow in 1919, 
and one volume of Rozprawy (1921), in Polish, was published. 
This was continued by annual volumes (19224-) of Roeznik 
(Aiifwics) in French. A Polish .supplement (Dodatek ) is also 
issued (19224-). Among the older periodicals are two published 
in Warsaw; Prace Mateimtycznofizyczne (1888 + ; and Wiad- 
mosci Matematyezne (1897-f). A new Warsaw periodical of 
much imixirtance, devoted entirely to the theory of aggregates, 
is Fundamenta Mathrmaiicd ( igjo-f- )■ Another publication valu- 
able for its mathematical material is Akade^nija umi§jetnoici. 
Bulletin International, Cracow (1889-1900), in French and Ger- 
man; Bulletin Intematioml, Clas.se des Sciences Mathematiques 
et Nat nr dies, Serie A (19014-); and Memoires, Classe des Sci- 
ences Mathematiques et Naturelles, Serie A (19284-)- 

Portugal. — Jornal de Sciencias Mathematicas e Astronomic as 
(1868-1902), Coimbra, of the Academia Polytechnica do Porto, 
was continued as the Academia’s Anmes Scientifico.s (1905-21), 
and then as Anais da Faculdade de Sciencias do Porto (19274-) 
Under the auspices of the Accademia Real das Sciencias de Lisboa, 
has been published Jontal de Sciencias Mathematicas, Phy.sicas e 
Naturaes (i866-f). 

Rumania.— The Societatea “Gazeta Matematica,” with about 
no members, was founded at Bucharest in 1909, und Gazeta Mate- 
matica foae lunara de Matcmatici elementare si speciale pentru 
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ugtd Sgoalelor secundare, speciale §i superioare (1895+), became 
its official organ Among numerous minor mathematical serials 
of Rumania is the monthly Revista Matematicd din Timisoara 
(1921+), published at Timisoara. Some advanced mathematical 
work has been published in Bulletin MatMmatique de la Socidtd 
Roumaine des Sciences, Bucharest (1892+); and Acaddmie Rou- 
maine, Bucharest, Aftnales (1867 + ), and Section Scientifique, 
Bulletin (1912-!-). 

Russia. — ^At Moscow in 1864 was organized a Circle of lovers 
of mathematics w’hich in 1867 developed into the important 
Moscow Mathematical Society (Moskovskoe Matematicheskoe 
Obshchestvo). This organization founded and carried on Male^ 
matichesktl Sbornik (18O6-}-). Another important society is 
Khar’kovskoe Matematicheskoe Obshchestvo, founded in 1879. 
Its Communications {Soobshcheniia) (1879-1918) were continued 
as Annalcs Scientifiqucs des hutitutions Savants de VUkraine, 
section mathematique (1924-28) which were continued as Com- 
munications de la Societd mathematique de Kharkov) (192 7+). 
A third society is at the University of Kazan, Fiziko-Matema- 
ticheskoe Obshchestvo, about 106 members, whose Bulletin 
(Izvlestim) (1891 + ) was the continuation of the physics-mathe- 
matics section (1880-90) of the society of naturalists of the Uni- 
versity. Bibliographia Mathcmatica Rossica (1896-1900) was a 
supplement to Izvicstna. A fourth society is Leningradskoe 
Fiziko-Matematiceskoe Obshchestvo, founded in 1892, and with 
about 80 members. The first volume of Journal de la Societd 
Physico-Mathematique de Ldmn grade appeared in 1927. Much 
of mathematical importance appears in the various publications 
of the Academy of Sciences, Leningrad (1726-f). 

Fiziko-matematicheskita nauki v ikh nastoiashchem i proshed- 
shem (1885-1905), edited and conducted by Bobynin was im- 
portant for its bibliographical and historical articles and supple- 
ments. 

South Africa. — Some mathematical papers are to be found in 
Royal Society of South Africa, Transactions (i9o8-f), Cape 
Town; and in South African Jourml of Science (1903-!-) of the 
South African Association for the Advancement of Science. 

Spain. — ^The Sociedad Matematica Espanola founded at Ma- 
drid in 1910 published a Revista (1911-1917). This was contin- 
ued (1919-f ) as Re vista Matematica Hispano- Americana, pub- 
lished under the auspices of the Sociedad and of the Laboratorio 
y Semina rio Matcmatico of the University. This Seminario has 
also issued some Publicacioms (1916-f-). The R. Academia 
Espanola, Memorias (1870-I-), Madrid, contains mathematical 
material. 

Sweden. — Acta Mathematica (1882-}-), founded by Mittag- 
Leffler, one of the most important mathematical periodicals in 
the world, is edited by mathematicians of Sweden, Norway, Den- 
mark and Finland, and is published by the Mathematical Insti- 
tute, at Djursholm, of the Royal Academy of Sciences (K. 
Svenska Vetenskabsakademien) , Stockholm. The Academy’s 
Arkiv for Matematik, Astronomi och Fysik (1903-t-) is also of 
importance to the mathematician, as well as considerable mathe- 
matical material in its Ilandlingar, Bihang til Handlingar, Arsbok, 
and Ofversigt. Svenska Aktuarieforeningens Tidskrift, Upsala 
(1914-17), and Skandinavisk Aktuarietidskrift, Upsala (1918-!-) 
contain mathematical material of value. 

To Sweden must also be credited Bibliotheca Mathematica 
(1884-1915) founded and edited by Enestrom and, from 1888 
on, the outstanding journal of its time for the history of mathe- 
matics. {See below under United States.) 

Switzerland. — ^The Soci^te Mathematique Suisse was founded 
in 1909 to promote mathematical research. The Societd Suisse 
des Professeurs de Mathematiques, otherwise named earlier, and 
founded in 1900, is primarily for professors in the secondary 
schools. The activities of both organizations are set forth in the 
country’s only separate mathematical periodical, UEnseignement 
Mathematique, mdthodologie et organization de Venseignement, 
philosophic et histoire des mathdmatiques, chronique scientifique, 
melanges bibliographie (1899*4-), Paris and Geneva. In addition 
to its serials the Schweizerische Naturforschende Gesellschaft 
(founded 1815) publishes Euler’s Opera Omnia of which 22 vol- 


umes have already appeared (1911+). Other sources where ma- 
terial of interest, some of high order, may be found, are: Viertel- 
jahrschrift der naturforschenden Gesellschaft in Zurich (1856-}-) ; 
Mitteilungen der naturforschenden Gesellschaft in Bern (1843-}-) ; 
V crhandlungen der naturforschenden Gesellschaft in Basel 
(1852-h) ; and Bulletin de la Socidtd Vaudoise des Sciences Natu- 
relles (1842-f), Lausanne. 

United States. — ^The New York Mathematical Society, 
founded in 1888, developed into the American Mathematical 
Society (1894) which now has about 1,800 members, and is dedi- 
cated to promoting mathematical research. The Bulletin of the 
New York Mathematical Society (1891-94) was continued as 
Btdletin of the American Mathematical Society (1894-f). The 
Transactions of the American Mathematical Society was estab- 
lished in 1900, and in 1927 the Society acquired an important 
share in editorial control of the American Journal of Mathematics 
(1878*4-), established by The Johns Hopkins University under 
Sylvejster’s direction. The Society has also published volumes 
on important topics of modern mathematics. The Mathematical 
Association of America, founded in 1915, and now having over 
2,000 members, aspires particularly to serve the colleges of the 
country by awakening and sustaining interest in mathematics 
and by fostering the beginnings of mathematical research. Its 
official organ (1916+) is The American Mathematical Monthly 
(1894-1-) founded and published for many years by B. F. Finkel. 
Bibliotheca Mathematica {see under Sweden) was revived by 
the Association in 1929. 

Other important mathematical publications are: Annals of 
Mathematics (1884-4-), a continuation of The Analyst (1874-83), 
published by the University of Virginia 1884-99, by Harvard 
University till 1912, and since then by Princeton University; and 
Journal of Mathematics and Physics (1921 -f) published by the 
Massachusetts Institute of Technology. Brief announcements of 
new results are to be found in National Academy of Sciences, 
Proceedings (1915-f ). Some valuable mathematical work is to 
be found in University of California, Publications in Mathematics 
(1912-f); Rice Institute Pamphlets (1915-t-), Houston, Texas; 
American Academy of Arts and Sciences, Proceedings (1846-f ), 
National Academy of Science, Memoirs (i 860 - 4 -), and in Isis 
(*913+; not published between 1914 and 1919) the official organ 
of the History of Science Society. (See under Belgium.) 

Mathematics Teacher (1908-f ) is the official journal (1921-!-) 
of the National Council of Teachers of Mathematics, organized 
in 1920, and now having about 5,000 members. It publishes also 
a Yearbook (1926-4-). 

Bibliography. — Current journals grouped under countries of publi- 
cation are listed in International Catalogue of Scientific Literature, 
List of Journals, 1903, and Supplementary List of Journals, 1904. But 
from the bibliographic point of view the great Union List of Serials in 
Libraries of the United States and Canada, New York, 1927, supersedes 
everything else of the kind. (R. C. A.) 

MATHEMATIC^ TABLES. The primary purpose of 
mathematical tables is to render the work of the professional 
computer in mathematics, engineering, astronomy, statistics, etc., 
less laborious than it would otherwise be. The arrangement and 
typography must be such that the minimum strain is imposed on 
the computer’s eyes, for he may be called upon to use the table 
for hours at a stretch. The results tabulated are the “tabular re- 
sults”; and the corresponding numbers, by which the table is en- 
tered, are the “arguments.” A table is one of single or double entry, 
according as lE has one or two arguments. A table of logarithms 
of numbers is a table of single entry, the numbers being the 
“arguments” and the logarithms the “tabular results”; a simple 
multiplication table is one of double entry, giving the product 
xy as the “tabular result” corresponding to the “arguments” 
X and y. 

The invention of logarithms in 1614 came as a great boon to 
computers (astronomers particularly), for it made calculations 
involving multiplications comparatively easy work. Since that time 
the majority of tables of special functions were, until quite 
recently, published giving the logarithmic instead of the natural 
values, but owing to the increasing utility of calculating machines, 
there is now a tendency to publish the natural values. 
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Notation. — ^In the description of tables the following contrac- 
tion for the interval of the argument will be used. Instead of 
writing, for example, that **the logarithmic sines are given for 
every lo seconds up to 45®, or from o® to 45® at intervals of 10 
seconds,” the writer will use the contraction “logarithmic sines 
are given for 0® (10") 45®.” In general n-place table means 
one, in which the tabular results are exhibited to n decimal places. 

Common or Briggsian Logarithms of Numbers.— This 
system of logarithms is used for most practical purposes. The 
fundamental work which contains the results of the original cal- 
culations is that of Briggs’s Arithmetica Logarithniica (London, 
1624); it gives the logarithms of the integers i to 20,000 and 

90,000 to 100,000 to 14 decimal places with interscripl differences. 
Briggs intended to publish the logarithms of the numbers 20,000- 

90.000 to 14 places, but before he completed this part of the 
table he was forestalled by De Decker in his Tweede Deel der 
Nietave Telkonst (Gouda, 1627) and Vlacq in his so-called Editio* 
Secunda of Briggs’s Arithmetica (Gouda, 1628), who gave the 
lo-decimal logarithms of integers 1-100,000 with differences. 
The tables of De Decker and Vlacq are identical, for the men were 
really partners in the speculation. For the majority of succeeding 
tables of logarithms of numbers, either the tables of Briggs or De 
Decker-Vlacq have been the sources, directly or indirectly. Very 
few recalculations have been made and for nearly 300 years the De 
Decker-Vlacq table, with its errors corrected, was the best 10- 
place table of the logarithms of numbers. In 1794 Vega published 
a rithmefitafrl: Erstcr Band (Berlin, 1922) giving the 10-place 
table, of which the arrangement is not so good as Vlacq’s, but very 
useful and is still in general use. Although Vega bestowed great 
care on the detection of errors, there are a number of last figure 
errors. The title is Thesaurus Logarithmorum Complctns (Leip- 
zig). Three photographic reprints have been published, two at 
Florence by the Istituto Geografico Militare in 1889, 1896, and 
the third by Stechert at Vienna in 1923. In the last one the 
reproduction is very poor and all the errors of the original appear. 
Duffield’s lo-place table (Washington, 1897) cannot be trusted, 
for, although he claims to have made a recalculation, practically 
all Vega’s last figure errors appear. Peters in Zehnstcllige Loga- 
rithmentafel: Erster Band. (Berlin, 1922) gives the lo-place 
logarithms of all numbers to 100,000 with first differences and an 
auxiliary table, which shows corrections for second differences. 
The table is the re.sult of a new calculation. 

In many problems lo-figurc accuracy is not required, but in 
the above such tables have been described for they are the funda- 
mental tables. A large number of tables exhibiting 4, 5, 6-placc 
logarithms have been published. A good 6-place table is Brcm- 
iker’s Logarithmorum VI. Decimalium Nova Tabula. (Berlin, 
1S52.) Several editions appeared with title page in German and 
English (1875). 7-place logarithms are frequently required and 
there are a considerable number of accurate and well-arranged 
fables, including those of Bremiker, Bruhns, Dupuis, Lalande, 
Sang, Schron and Shortrede. Schron’s table Sicbenstcllige Ge- 
meine Logarkhmen — (Braunschweig, i860) is typical. There 
have been editions in German, English and French. The arrange- 
ment is the best for a 7-place table and the modern editions are as 
accurate. The figures of the logarithms are grouped 3, 4, the first 
group being printed only once. When a change occurs in the 
final figure of this leading group in the course of a row it is shown 
by an asterisk prefixed to all the groups affected in the row. This 
method of attracting the attention of the computer is very suc- 
cessful. In 1871 Sang published A New Table of Seven-place 
Logarithms of Numbers from 20^000 to 200^000 (London). 
There is a distinct advantage in choosing this range in place of 

10.000 to 100,000. For the latter range the differences at the 
commencement of the table change so rapidly that the propor- 
tional parts are so numerous that they are either very crowded 
or some of them are omitted; by making the table start from 
‘0,000 the differences are halved in magnitude and there are 
(»ne-fourth as many on a page. This table, unlike most 7-figure 
tables, is mainly the result of a new calculation. There are very 
few 8-place tables; until quite recent times there was only one 
such table — ^John Newton’s Trigonometria Britanmca (London, 
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1658), where the logarithms of numbers to 100,000 are given. 
The usual arrangement of 7-placc tables is due to this Newton, 
viz., the first four figures of the argument are shown in the left 
hand margin, while the fifth figure is showm at the head of suc- 
cessive columns. The only other 8-place tables have been pub- 
lished since 1890; the Service Geographique de TArmee (France) 
published an abridgement of the Tables du Cadastre (the famous 
French manuscript tables under the title Tables des Logarithmes 
a huit decimales des nombres de i a 120,000, Paris, iSgT), and in 
the same year Mcndizabal Tamborrel published Tables des 
Logarithmes a huit decimales des nombres de i a uSfOoo (Paris). 
Bau.schingcr and Peters, as a result of an entirely new calcula- 
tion to 12 places, published Logaritlimisch-trigonometrische Taf- 
eln mit acht Dezimalstellcn (Leipzig, 1910). It has appeared with 
English title and preface. The logarithms to 8 decimals of all 
numbers to 200.000 may be taken from this directly. 

It is sometimes neces.sary to use logarithms to a greater number 
of figures than 10, but owing lo the great expen.se of publishing 
extensive tables lo a large number of figures, several methods have 
been devised by mathematicians which enable a computer, with 
the help of a comparatively small table, to calculate the logarithm 
to the required number of figures. For example, (jray in Tables 
for the Formation of Logarithms and Anti- Logarithms to twenty- 
four or any less number of places (London, 1876), explains a 
method by which the logarithm and antilogarithm can be found 
to any number of places not greater than 24. Similar tables and 
methods have been published by Bbrgen, Steinhauser, Guillemin, 
Mansion-Namur, Pineto, Andover and Ellis. At present there is 
in progress an extensive table to 20-decimals, the calculations 
being carried out by Thompson. The first iiart apticarcd in 1924 
to commemorate the Tercentenary of Briggs's publication of 
Arithmetica Logarithmica under the title Logarithmetica Britan- 
nica, being a Standard 'Table of Logarithms to Twenty Decimal 
Places (Cambridge University Press, 1924). This part gives the 
logarithms of numbers 90,000 to 100,000; two more parts have 
been published since 1924. 

Logarithmic Trigonometrical Functions. — Thi^ original 
and fundamental tables of the logarithmic trigonometrical func- 
tions arc (i) Vlacq 's Trigonometria Ariificialis (Gouda, 1633), 
which exhibits log sines and tangents to every ten .seconds of the 
quadrant to 10 decimal places with differences. (2) Briggs’s 
Trigonometria Britannica (London, 1633), which gives the natural 
sines to 15 places, tangents and secants to 10 places, log sines to 
14 places and tangents to 10 places at intervals of 0001 degree 
from 0® to 45® with intcrscript differences. In Vlaccj’s earlier work 
of 1628 there arc given, in addition lo the logarithms of numbers, 
the log sines, tangents and secants for every minute of the 
quadrant to 10 places with difference.*^. The majority of the loga- 
rithmic-trigonometrical tables publi.shed since 1633 have been 
calculated from, or are abridged forms of the tables of Briggs and 
Vlacq. It is to be noted that Vlacci used the .sexagesimal division 
of the degree, while Briggs u.scd the centesimal division. This step 
of Briggs was important and it is probable that, if Vlacq’s table 
had not been published in the same year, tables publi.shed sub- 
sequently might have used the latter division, and thus ensured a 
saving of work in interpolations, multiplications, etc. The French 
mathematicians at the end of the i8th century divided the right 
angle ccntesimally, but there is no real advantage in doing this. 
Michael Taylor in 'Tables of Logarithms (London, 179-) niade a 
big advance by giving log sines and tangents to every second of 
the quadrant to 7 places. This table was calculated by inter- 
polation from Vlacq’s Trigonometria lo 10 places and then cut 
down to 7, so that the table should be accurate to the last figure. 
This table is in inconvenient arrangement. Bagay’s Nouvelles 
Tables Astronomiques et Hydrographiques (Paris, 1829) has 
always been preferred. This also gives a complete logarithmic 
trigonometrical canon to every second. 

Many collections of tables give the logarithmic trigonometrical 
canon to 7 places {e.g., Schron, Bruhns, etc.) for every sexagesimal 
minute, or for every 10 sexagesimal seconds, or for every centesi- 
mal minute, or for every 10 centesimal seconds. Bauschingcr and 
Peters (Leipzig, 1911) iu Logarithmisch-trigonometrische Tafeln 
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give the logarithmic trigonometrical functions for every sexa- 
gesimal second to 8 places, while Peters in another work (Leipzig, 
iQi I ) gives a similar table to 7 places. In 1911 Andoyer at Paris 
published a table as a result of an original calculation giving these 
functions to 14 decimals with differences for every 10 sexagesimal 
seconds; Nouvelles Tables Trigonometriques Fondamentales. In 
the second volume of his Zehnstellige Logarithmentafel, Peters 
gives an extended canon to 10 decimal places. For the centesimal 
division of the quadrant Hubert and Ideler, Nottvelles Tables 
Trigonometrigues (Berlin, 1799) and Borda and Delambre, Tables 
TrigononUtriques D^cimales (Paris, 1801), give the canon to 7 
places for every centesimal minute (10"* quadrant). Mendizdbal 
Tamborrel in his tables, already mentioned, gives an 8-place canon 
for every 10 ^ gone (about 1-3 sexagesimal seconds) (All gone® 
360®). Becker and Van Orstrand, Smithsonian Mathematical 
Tables (Washington, 1909) give these functions to 5 places for 
every 0 001 radian in the first quadrant. 

Natural Trigonometrical Functions. — ^The greatest com- 
puter of pure trigonometrical tables was Rheticus, whose work 
has never really been superseded. His celebrated lo-decimal 
canon, the Opus Palatinum was published at Neustadt in 1596 and 
in 1613 his 15-decimal tables of sines by Pitiscus at Frankfort 
with title Thesaurus Mathematicus, This wonderful achievement 
was overshadowed by the invention of logarithms by Napier in 
1614, for the natural trigonometrical functions gave way to the 
logarithmic. The Opus Palatinum contains the lo-decimal trig- 
onometrical functions for every 10 seconds with differences. The 
Thesaurus gives the sines to 15 places with differences to the third. 
These tables are the fundamental tables for practically all natural 
trigonometrical tables up to the present day. The number of tables 
of natural trigonometrical functions published since Rheticus is 
not large. Natural sines and tangents to 8-pIaces for every sexa- 
gesimal second have been published by Gifford, Natural Sines 
(Manchester, 1914) and Natural Tangents (Manchester, 1920). 
Briggs in his Trigonometria gives natural sines to 15 places, 
tangents and secants to 10 places for every o-oi degree. Robert 
Ideler in work already quoted gives a 7-decimal canon for every 
centesimal minute. Becker and Van Orstrand have published an 
interesting table with interval of argument o-ooi radian, while 
Burrau (Berlin, 1007) gives a 6-place table for interval o-oi 
radian. Andoyer, Nouvelles Tables, Trigonometriques Fondamen- 
talcs contemnt les valrurs naturellcs (Paris, Hermann, 1915-18) 
published tables of the natural functions to 15 places for every 
10 seconds, which he had calculated de novo during the years 
1910-14; the tables occupy three large volumes. He also gives 
tables for the centesimal division of the quadrant to 20 decimals. 

Antilogarithms. — A table of antilogarithms gives as the 
tabular results the number whose logarithm is equal to the argu- 
ment. By inver.se entry and interpolation, tables of logarithms 
can be used as tables of antilogarithms, so that a few antilogarith- 
mic tables have been published. The methods mentioned above for 
the determination of logarithms to a large number of places can, 
in general, be applied inversely for antilogarithms. The largest 
and carlie.st usable table of antilogarithms is Dodson’s Anti’- 
logarithmic Canon (London, 1742), gixdng u-figurc numbers cor- 
responding to the logarithms o-ooooo(o<ooooi)o-99999 with differ- 
ences. In 1 849 Filipowski in A Table of Antilogarithms (London) 
and Shortrede in Logarithmic Tables (Edinburgh) give 7-figure 
antilogarithms for 0-00000 (o ooooi)o-99999. Dietrichkeit (Berlin, 
1906) gives a similar table. In 1908 Borgen published a table and 
method for calculating logarithms to ii or 10 places in Logarithm 
nUsch-trigonometrische Tafel (Leipzig, Engelmann, 1908) and his 
main t^ble gives 11 -figure antilogarithms for logarithms o-oooo 
(o-ooo 1)0-9999. A similar table is given by Guillemin, Tables de 
Logarithmes (Paris, 1912) to 13 figures for 00000(00001 )o-70oo 
and to 13 figures for 0-7001 (o-ooo i)o>9999. 

Napierian Logarithms in ^eir original form have passed com- 
pletely out of use and are only of historic interest. {See Napier.) 

Hyperbolic Logarithms. — The first publication of a table 
which can be interpreted as a hyperbolic logarithm table in the 
modem sense is New Logarithmes (1619) by J. Speideli. 
The most extensive table was computed by Dase, Tafel der natur- 


lichen Logarithmen der Zahlen (Vienna, 1850) ; it gives the 7-place 
logarithms of 1(1)1000 and 1000(0*1)10,500. Barlow in New 
Mathematical Tables (London, 1814) gives the 8-place logarithms 
of all integers to 10,000. Schulze in his Netie und erweiterte 
Samtnlung logarithmischer Tafeln (Berlin, 1778) includes a table 
of hyperbolic logarithms to 48 places of all integers to 2,200 and 
I of the primes and some other numbers to 10,000. This table was 
calculated by Wolfram, who was not able to complete the work. 
The incomplete table was given by Schulze, but Vega in the 
Thesaurus (1794) completed it. An 8-figure abridgment of it 
was included in Vega’s collection of tables (1797) and later edi- 
tions. Barlow used Wolfram’s table in his calculations. Thiele 
in Tafel der Wolframschen Hyperboliseken 48-stelUgen Logarith- 
men (Dessau, 1908) extended the table to all numbers to 5,000 
and the primes to 10,000. Salomon, Logarithmische Tafeln 
(Vienna, 1827) 8ives lo-place logarithms to 1,000 and primes to 
*10-333; Callet, 48-place logarithms to 100 and primes to 1,097; 
Hutton, 7-place to 1,200, also Willich (1852); Rees’s Cyclopaedia 
(1819) art. ^‘Hyperbolic Logarithms,” 1(1)10,000 lo 8-places. 
Vega in Tabulae Logarithmico-trigonometricae (Leipzig, 1797) 
and Kohler in Logarithmisch-trigonometrisches Handbuch (Leip- 
zig, 1848) give 8-place logarithms to i.ooo and primes to 10,000. 

Gaussian or Addition and Subtraction Logarithms. — In 
certain problems in astronomy and other subjects it is sometimes 
necessary to calculate the logarithm of {a+b) and (a — b) from 
log a and log b where a knowledge of the actual values of a and b 
is not required. Gaussian tables are intended to be used for this 
purpose. Leonelli in a very rare book. Supplement Logarithndque 
(Bordeaux, 1802-03), was the originator of a table which would 
simplify the calculations. A sf)ecimen table is given where, with 

log X as argument 0-00000(0-00001)0-00104, log 1^8 

(i+x) are given to 14 places. Gauss, who took up the idea, con- 
.structed the first complete table of addition logarithms. It first 
appeared in Zach’s Monatlichc Correspondenz (vol. xxvi., 1812) 
and gives 5 places only in the tabular results. Three columns arc 
headed A, B and C. The argument log x in column A is 0(0 001) 

2-00(0-01 )3-4(o-i)5 o; columns B and C give log ^1+ and log 

(i+x) respectively to 5 places. By this table log(a-l-t) can be 
obtained by direct or inverse use of the table. Gauss’s table has 
been reprinted in several collections of tables. There are several 
good tables to 6 and 7 places, but there are variations of the 
arrangement. Gray, Tables and Formulae (London, 1870) gives 
6-place values of log(i-fx) for log x® 0-0000(0-0001)2 and log 
(i— x) for log X® 3-00(0-001) I -00(0-0001) 1-899 wifb proportional 
parts; Cohn, Tafeln der Additions- und Subtraktiom-logarithmen 

(Leipzig, 1909) gives a convenient table; log ^1+ -) is given to 6 

places for logx»o-oooo(o-oooi)i*500 (0-001)3-00(0-01)5-0(0-1)6 

with differences and log ^i/i — for log x= 0-3000(0-0001 ) 1-500 

(o*ooi)3-oo(o-oi)5-o. Similar tables are given by Bremiker, Gun- 
delfinger and Jones. Seven-place tables are given by Matthiessen. 
Wittstein and Zech. The first of these is “nearly useless” (Gauss) ; 
the others tabulate in convenient form and for the greater 
part of the range the interval is o-oooi. Wittstein makes one table 
suffice for both addition and subtraction, while Zech has two. 
“Wittstein’s table answers the purpose Gauss had in view the 

best of all” (Glaisher). By Zech’s tables log ^i-f and log 

— are tabulated with log x as argument. In 1922 in the 

Bulletin Astronomique, Deuxibme Sirie (Paris, 1922), pp. 5-32, 
Andoyer has published “Tables Fondamentales pour les loga- 
rithmes d’addition et de soustraction.” These are to be regarded 
as basic tables for the future compilation of a table of Gaussian 
logarithms to n places when n< 16. The chief table gives A and S 
to 16 decimal places corresponding to the argument Do-oo(o*oi) 
9.00 where A®log(i-|-io'^), S® — log(i — 10’^). [If D*» log x, 
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A=log (i+ i), S- -log + “)J* Two auxiliary tables are 
given with method. 

Factor Tables. — ^The earliest extensive factor table is that of 
Chernac, Cribnim Arithmeticum (Deventer, i8ii); it exhibits 
the factors of all numbers not divisible by 2, 3 or s up to 1,020,000 
with the prime numbers indicated as they appear. Burckhardt 
published Tabic des Diviseurs (Paris, 1814-16-17), giving the 
lowest factor of all numbers indivisible by 2, 3 or 5 up to 3 mil- 
lions (3,036,000). The accuracy of this table is high. Dase fol- 
lowed with a similar table for the range 6-9 millions, Factoren- 
Tafeln fur alle Zahlcn der siebenten Million (Hamburg, 1862), 
and two similar volumes. The Tables for the fourth, fifth and 
sixth millions were supplied by Glaishcr and completed in 1883. 
Telkel (Vienna, 1776) probably aimed at 10 million, but the 
highest number is 408,000. In Lehmer s table (Carnegie Institu- 
tion, Washington, 1909) the least factor of numbers up to 10 mil- 
lions indivisible by 2, 3 and 5 is given. 

Product Tables. — ^These arc of two distinct types: (i.) the 
simplest exhibits the products (a) to 9X99,999, (b) to 99X9,999, 
(c) to 999X999. (ii.) The other consists of a table of quarter 
squares, the use of which depends on the formula i{(a+^)*-“ 
(fl — ft)*} = fl6, viz., the product of two numbers is one-quarter 
of the difference of the squares of their sum and difference. Bret- 
schneidcr in Produktentafel (Hamburg-Gotha, 1841) gives the 
first 9 multiples of all integers to 99,999, while Crelle gives a 
similar table Erleichterungs-Tafcl (Berlin, 1836) showing the first 
9 multiples of numbers to ten million. The earliest extensive table 
is that of Herwart ab Hohenburg, Tabulae Arithmeticae (Munich, 
1610), and this is of the type (i.) C. Crelle, Re client afeln (Berlin, 
1S20) gives a table for the same range; this has passed through 
many editions in English, French and German. The range 
99X9,999 has been chosen by Zimmermann, in Rechen Tafeln 
(Berlin, 1899) and Peters (Berlin, 1909). 

Quarter-squares. — A number of tables of quarter-squares 
(9.!'.) have been published, of which the most extensive is that of 
Blater, Tables of Quarter-Squares up to 200y000 (London, 1887). 
This is an English edition of the work originally published in 
Vienna. Other tables include Laundy, Table of Quarter-Squares 
(London, 1856) up to 100,000; Voisin, Tables de Multiplications 
(Paris, 1817; up to 20,000. Centrierschwer, Neu erfundene Multi- 
plications- und Quadrat-Tafeln (Berlin, 1825) also takes the 
upper limit 20,000. Several tables give quarter-squares for ranges 
!)elow 10,000. 

Tables of Squares, Cubes and Higher Powers. — \ fairly 
large number of extended tables of squares of integers have been 
published but few tables of cubes. The earliest combined tables 
were those of Bakington, Pyrotechnic (London, 1635), which ex- 
hibits the squares of integers to 25,000 and cubes to 10,000, and 
Ciuldinus, De centra gravitatis. Appendix (Vienna, 1635), which 
exhibits squares and cubes of all integers to 10,000. The most 
extensive table of this type is that of Kulik, Tafeln der Quadrat- 
mid Kubik-Zahlen (Leipzig, 1848), giving squares and cubes of 
all integers to 100,000. As far as squares are concerned, the tables 
of quarter-squares of Blater and Laundy mentioned above may 
be used as tables of squares to 200,000 and 100,000 respectively. 
•Squares and cubes are given in the various editions of Barlow’s 
Tables (1814), to 10,000, in Buchner’s Tabula (1701), to 12,000; 
Hutton, Tables of the Products and Powers of Numbers (London, 
1781), gives squares to 25,400 and cubes to 10,000; Jahn, Tafeln 
^Leipzig, 1839) gives squares to 27,000 and cubes to 24,000. 
Tables of squares (without cubes) include the following: — 
Cossart (Paris, 1865) to 10,000, Maginus (Venice, 1592) to 
10,100. and the most extensive table of squares is Ludolf’s Tetra- 
gononietria Tahtdaria (1689), of which there WTre several editions 
giving squares to 100,000. 

There are few tables of higher powers and those are, in general, 
of very limited extent. The 1814 edition of Barlow’s Tables con- 
tains the first ten powers of numbers i to 100, fourth and fifth 
powers of numbers 100 to 1,000; Gehn, Recueil de Tables (Namur, 
1S81) gives fourth, fifth, sixth, seventh and eighth lowers of 


numbers to 100; Hutton, Tables (1781) gives the first ten powers 
of numbers to 100; Moore’s Arithmetic (London, 1660) the fourth 
powers of numbers to 300 and the fifth and sixth powers to 200. 

Square and Cube Roots. — ^The tables with the greatest range 
are those of Gelin (Huy, 1894) and Jahn, Tafeln der Quadrat- und 
Kubikwurzeln (Leipzig, 1839), where the highest number attained 
is 25,500. The former gives the square and cube roots to 14 deci- 
mals for numbers to 1,010 and then to 5 decimals for numbers 
to 25,500, and the latter gives the roots to 4 decimals up to 
10,010 and then to s decimals up to 25,500. Barlow’s tables 
exhibit square and cube roots (0 7 decimal places up to 10,000. 
Hulsse’s edition of Vega’s Satnmlung (Leipzig, 1840) gives square 
and cube roots to 12 and 7 places re.spcclively of all integers to 
10,000. 

Reciprocals. — ^Barlow’s tables give the reciprocals to 7 places 
of numbers to 10,000. The most useful table of reciprocals is 
Oake’s Table of Reciprocals of Numbers from i to 100,000 (Lon- 
don, 1865), giving the reciprocals to 7 significant figures. First 
differences and proportional parts are shown, so that the reciprocals 
of all numbers to 10,000,000 can be immediately written down to 
7 significant figures. A similar table is Cotsworth's Direct Reci- 
procals (M’Corquodale, Leeds). A few other tables give re- 
ciprocals, but for a very small range. Picartc, La Division rnluitc 
a tine addition (Paris, 1861), in his table shows the reciprocals of 
1000(1) 10,000 to 10 significant figures. The table actually gives 
the first nine multiples of the.se reciprocals to be used in a method 
for simplifying division; by this method the process of division is 
converted into a simple one of addition. 

Gamma-function (Factorials). — The first tabic exhibiting the 
logarithms of the F-function was given by Gauss in 1813; he 
gives logx'C to 20 decimal places for 5«o-oo(o-oi)i-oo [ttz — 
r(5-f-i) |. The largest and best known table until recent time.s 
is that of Legendre, published in Exercises de Calcul Integral 
(Paris, 1817), and in Traite des fonctions elliptiqucs (Paris, 1825). 
This gives log Fs to 12 decimal places for 2= i-ooo(o-ooi )2 ooo 
with first, second and third differences. This table was reproduced 
by Schlomilch in Analytischc Studicn (Leipzig, 1H4S), pj). 1S3- 
209. A 7-figure abridgement is given in Smithsonian Physical 
Tables (1920), and a 6-figure abridgement in Integral Calculus 
(1884) by Williamson. In Brit. Assoc. Report, 1916, jjp. 123-4. 
Watson gives a small table showing jo+log„r(i -f x; to 10 
places for x= 0-005 (0-005 )i-ooo. A 7-figure table also appears in 
Tables for Statisticians and Biometricians (Cambridge University 
Press, 1914). A photographic reprint of Legendre’s table wa.s 
published in 1921, Tabic of the Logarithms of the. Complete F- 
function to 12 figures. Tracts for Computers, No. IV. (Cambridge 
University Press). In the Tracts for Computers series, No. VTll. 
(1922) gives Tabic of the Logarithms of the Complete Y-funclion 
to 10 decimal places for argument 2 to 1,200 beyond Legcndre*s 
Range {Argument i to 2) by E. S. Pearson, while No. IX. gives 
LogT {x) from x— 1 to 50-p by intervals of o-oi, by Brownlee. 
A very extensive table of the Incomplete Gamma-Function has 
been published by the Biometric Laboratory, University of Lon- 
don, under the supervision of Professor Pearson. Logjow ! is tal)ii- 
lated by Degcn in Tabularum Enneas (Copenhagen, 1824) to 18 
decimal places for = 1 ( i ) 1 200. 

Hyperbolic and Exponential Functions: — Logm sin hx. 
logio cos hx. — Gudermann, Thcoric der potenzial- uder cyklisch- 
hyperbolischen Functionen (Berlin, 1833), g^ive tables for the 
quadrant at intervals of o-oi of a grade to 7-places and also a 
9-place table for 2-500(0001)5-000 and a lo-place table for 
5.00(0-01) 1 2-00. Ligowski, Tafeln der Hyperbol functionen 
(Berlin, 1890) supplies the gap 0-000 to 2-000 using 5 places 
and also x=2-oo to 9-00. Becker and Van Orstrand, Smithsonian 
Mathematical Tables (Washington, 1909) give 5-placc logarithms 
for 0-0000 (0-0001)0-100(0-00 1 } 3 -00 (0-0 1 ) 6-00. 

Sinh X and Cosh X. — ^Ligowski gives these functions to 6 
places for x*= 0-00(0-01)8.00; Burrau (Berlin, 1Q07; to 5 places 
for jr*= 0-00(0-01)1 0 00; DBlt, Five- figure Tables {London, Ar?wld, 
1903), to 5 places for 0-00(0-01 ) 2*0(0- 1)6-0; and Becker and 
Van Orstrand for the same arguments and to the same accuracy 
as the logarithms. 



82 


MATHEMATICS 


Loge**. — The most extensive table is that of Glaisher, Camb. 
Phil. Trans. XIII., 1883, which exhibits the values to 10 places 
for (i.) «=so-ooo(o-ooi)o*ioo, (ii.) o-oo(o-oi)2-oo, (iii.) o-o (o-i) 
10 0(1*0)500. Becker and Van Orstrand give 7-place values for 
ar=o*ooo(o*ooi)3-oo(o-oi)6oo. is given in an extensive table 
by Newman, Camb. Phil. Trans, XIII. (1883) to 18 places for 
x=o-ooo(oooi)i5-35o; to 14 places for x*i5-3So(o-oo2) 17-300 
(0-005)27-635. It is given by Becker and Van Orstrand for the 
same range and accuracy as loge-^. In the Camb. Phil. Trans. 
(1883) Glaisher also gives e' to 9 figures for the same arguments 
as loge'^. In the Tables of the Exponential Functions (Wash- 
ington, 1913) Van Orstrand gives and e~-'‘ to 20 places for 
x=o-o(o-i)32-o. 

Tables of Some of the Higher Mathematical Functions. — 

The majority of such tables are of limited range and have gen- 
erally been calculated for some special purpose. They appear in 
a few collections of tables to 4 or 5 places, but more usually in 
the journals of scientific societies to a larger number of places. 

Probability Integral. — There are a considerable number of 
small tables of this integral, particularly in collections of tables 
for statisticians; there is a certain amount of variation in the 
actual form of the integral tabulated. Burgess, On the Definite 
n ri 

Integral--^ I (Edinburgh, 189S) gives a number of refer- 

Jo 

ences to existing tables. His main table exhibits the 9-decimal 
values of the function for / = o-ooo (0-001)1-250 with first and sec- 

ond differences and to 9 decimals ; also I dt-r-c"^^^ 

^ITT ' V^Jo 

to 15 places with first four differences for / = 1-000(0-001)1-500 
(o-oo2)3 ooo(o-i)5(o-5)6-o. When great accuracy is not required, 
the 4-place tables of Jahnkc and Emdc, Funktiontafeln (Leipzig, 
1909) may be used. Useful tables arc given in Tables for Statis- 
ticians (Pearson). The first table of this integral is given in the 

form I by Kramp in his Analyse dcs Refractions (Strass- 

burg, 1798), to 8 places for /= 0-00(0-01)2-00 and to ii places 
for / = 2-00(0-01)3-00. A similar table appears in De Morgan’s 
Theory of Probabilities, where there is also a 7-place table for 

dt for / = 0-00(0-01)2-00. Markoff in Tables des valeurs 

mwJo 

J r* 00 

dt (St. Petersburg, 1888), gives ii-place 

X 

values with first four differences for x = 0-00(0-01)4-80. 

Legendre Coefficients or Zonal Harmonics. — ^The values 
of P,i(x) for x = o(ooi)i-oo, 71 = 1(1)7 given by Glaisher in 
Brit. Assoc. Rep. (1879). They are reproduced by' Dale and 
Jahnke-Emde. P«(cos^) for 6 n = i(i)y and ^=o®(i®)90® are 
given to 4 places by Perry, Proc. Phys. Soc. (1892) and Phil. Mag. 
(1891); also in Jahnke-Emde. Extensive tables have been pub- 
lished by Tallquist at Helsingfors, 1908. 

Bessel Functions. — ^The work of Jahnke and Emde referred 
to above contains a list of all tables before 1909 connected with 
Bessel Functions, and also some 4-placc tables. The majority of 
tables of these functions are scattered through the journals of 
mathematical and scientific societies. Hansen’s exten.sion of 
Bessel’s tables is reproduced by Schlomileh in Zeitschr. fur Math. 
(1868) and by Lommel in Studien iiber die BesseVsehen Func- 
tionen (1868). This is a 7-place table of /«(x) and Ji{x) for 
j=o to 20 at intervals of 0-0 1 in the lower part of the range; these 
functions are also given for similar range by Meissel, Abh. d. 
Berlin Akademie (1888) and in Jahnke-Emde. In 1889 the Com- 
mittee of the British Association for the Calculation of Tables 
decided to commence work on the tables of Bessel Functions and 
the first extensive table appeared in 1893, giving ii (x) to 9 places 
with first differences for x= 0-000 (0.00 1)5- 100; Io(x) followed in 
1896. Further tables appeared in the Reports of this Committee 
in 1907, 1909 and 1911 [also Neumann Functions Gn(x) and 
Vn(x)], 1912 (ber x and bei x), 1913 and later. In Proc. Roy. 
Soc. (1899) Aldis, “On the numerical computation of the func- 
tions Go{x),G\{x) and /w(x)” gives a number of tables to 21 


places for x = 0-0 (o- 1)6-0. 

Elliptic and Other Functions^The Committee of the 
British Association (Mathematical Tables) commenced work on 
the elliptic functions in 1911 and tables appeared in the Reports 
of 1911-12-13-19. In the Report of 1924, tables of the Lommel- 
Weber and Bessel-Clifford functions are given. 

Legendre, Traite des fonctions elliptiques (1826), gives a num- 
ber of tables of the elliptic functions of the first and second kind 
and 4-place tables appear in the Jahnke-Emde collection. 

q-Tables. — ^Logio^ from ^=0® to 90® has been tabulated by 
Glaisher in Month. Not. R. A. Soc. (1877) for every degree to 10 
places; Jacobi, CreUe*s Journal, XXVI., for every tenth of a 
degree to 5 places; Bertrand, Calcul Integral (1870), for every 
5 minutes to 5 places and Meissel, Sammlung mathematischer 
Tafeln (Iserlohn, i860) for every minute to 8 places. Tables 

of integrals such as .S 7 x= f (fx, Cix^ dx, 

•to X •Tq X 

J ^x fx dx 

—dx,Lix= I , — have also been published. The 
0 X Jo logx 

Jahnke-Emde collection contains tables of the first three integrals to 
4 places; Glaisher Phil. Trans. (1870), p. 367, gives Si x, Ci x, Ei x 
to 18 places for x = 0 00(0-01) 10, and to ii places for x= 1(0-1) 
5(1)15(5)20. Ei X is also given by Bretschneider in GrunerPs 
Archiv III., p. 33 to 20 places for'x=i(i)io and for x= 10(1)20 
by Gram in Publications of the Copenhagen Academy (1884). 
The latter extends Glaisher s table in some places, giving Ei x 
for x = 5-0(0-2)20-0 to 8, 9 or 10 places. Li x has been published 
by Glaisher in his Factor Tables (1S83) to the nearest integer for 
0(50.000)9,000,000. Tables of the integrals are of limited extent. 

Fresnel Integrals. — In the Brit. Assoc. Report (1926) C(x) 
and S(x) were tabulated to 6 places for x= 0-0(0-1)20-0. Lommel, 
Abh. Miinch. Akademie (1880), gives the values for 5 = 0(1)50, 

where the integral C(x)= ( cos^Trjc^r/:*; is written in the form 
A 4-placc table appears also in Jahnke-Emde. 

V 2^Jo s 

Pearson Integral.— The integral F(;*,«)=c'"^’"” P sm^xc^^^dx 

Jo 

which is required in certain statistical work has been tabulated in 
the form \ogF{r,v,(t>) where « = r lan 0 , in Brit. A.^soc. Reports 
(1896) and (1899), for successive integral values of r to 50, to 
7 places. Tables of associated integrals appear in Tables for 
Statisticians. 

References. — Glaisher, “Report on Mathematical Tables,” Brit. /I.v.ser. 
Report (1873) ; Dc Morgan, “Mathematical Tables,” English Cyclo- 
paedia (i86i ), vol. vii.; Mchnke, “Numerisches Rechnen,” Encyk. dvr 
Math. IF/.V.7. (Leipzig, iyoo-04), vol. i., pt. ii., pp. 941-1079; Honsburgh, 
Modem Instruments and Methods of Calculation (Edinburgh, 1915)- 
pp. 47--60; Henderson, Bibliotheca Tabulorum Mathematicarnm, 
being a descriptive catalogue of mathematical tables. Part I. Logarith- 
mic Tables (Cambridge University Press, 192O) (in progress). 

(JA. H.) 

MATHEMATICS, FOUNDATIONS OF. No proposition 
of mathematics is considered to be established until it has been 
proved — that is to say, logically deduced from other projiositions 
previously established. But obviously this process of proof mus! 
begin somewhere; we must make some assumptions in order U* 
start at all; and the problem arises, “What are the fundamental 
assumptions or axioms from which all the propositions of this 
subject can be deduced?” 

With regard, for instance, to Euclidean* Geometry, this problem 
has been solved; it is found that all geometrical terms, such a> 
circle or parallelogram, can be defined in terms of a few iu- 
definables, such as “point” and “straight line,” and all the propo- 
sitions of geometry can be deduced from a relatively small nuni 
ber of axioms about these indcfinables, such as that through an>' 
two points passes one and only one straight line. When this ha^ 
been done, we naturally want to discover whether these axioms 
are true. The answer to this question lies with the physicist; all 
that the mathematician can say is that if the axioms are true, then 
all the rest of geometry will be true also. 

It is therefore clear that the mathematician asserts the propo- 
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sit ions of geometry, not as absolute truths, but merely as implied 
hy the axioms; and that, regarded as a branch of mathematics, 
peometry has no essential reference to physical space. For we 
can say, not only of physical points and planes but also of any 
classes of things which we may call points and planes, that if they 
obey the axioms of geometry, they obey the conclusions also. 

So the mathematician regards geometry as simply tracing the 
consequences of certain axioms dealing with undefined terms, 
which arc really variables in the ordinary mathematical sense, like 
X and y. And he demands of his axioms, not that they should be 
true on some particular physical interpretation of the undefined 
terms, but merely that they should be coiisistcfit with one another. 
If they were inconsistent this would probably apixiar from con- 
tradictory consequences being deduced from them; but although 
we had not as yet deduced any contradictory consequences, we 
tould not therefore be sure that the assumjitions were compatible 
with one another; for the latent contradiction might only be- 
come manifest after more elaborate deductions. The only way 
10 provide positive proof is to find an interpretation of the 
undefined terms which will make the axioms true, .since, if there 
are actual things for which they are true, the axioms must cer- 
tainly be consistent. I'he things used for this purjiose must not 
he taken from the physical world, or our proof would be subject 
to all the doubts and reservations of the exiK*rimental method. In 
tact, if the proof of con.sistency is to be a mathematical one, the 
entities which our undefined terms are interpreted to mean can 
only be taken from some other branch of mathematics. In the 
case of geometry we u.sc the real numbers of algebra and analysis; 
tor, if “point” be taken to mean ordered triad of numbers (x, y, 2) 
and “plane” to mean .set of such ordered triads .satisfying a linear 
equation, and so on, it. follows from the theory of real numbers 
that on this interpretation the axioms of geometry will be true, 
jirovided the theory of real numbers can be a.ssumed. 

Numbers. — We are thus thrown back to the theory of real 
numbers, for which wc can again lay down axioms, u.sing “real 
numbers” as a variable or undefined term meaning any things for 
which the axioms are true. If we proceed in this way we .shall 
not, of course, have definite things called real numbers to u.sc, 
as explained above, in showing the axioms of geometry con.sistent; 
f)Ut we .shall still be able to prove that if the axioms about real 
numbers are compatible, so are those of geometry; and our next 
step will be to investigate, for their own sake and for the sake of 
geometry, the consistency of the axioms about real numbers. 

This, in turn, wt can e.stablish by giving them a particular 
interpretation in terms of the rational numbers or fractions (the 
real numbers include also surds and other irrationals), and so 
indirectly in terms of the natural numbers o, 1, 2, 3 . . . etc. 
f or the natural numbers, again, a .system of axioms has been laid 
down by Peano, in which the undefined terms are “number,” 
“zero” and “successor,” and a proof may again be demanded of 
their compatibility. But now there is no simpler branch of mathe- 
matics in which to interpret them; for with natural numbers we 
seem to have reached the most primitive mathematical material. 

But apart from this difficulty about the consistimcy of the 
axioms on which depends, as we have seen, the proof of the con- 
sistency of the axioms of all other branches of mathematics, there 
is a further reason for being dissatisfied with the axiomatic treat- 
ment of the natural numbers. For if wc adopt it, we .shall be mean- 
ing by “numbers” any things that satisfy these axioms; whereas, 
m fact, there seems to be one definite meaning of number which 
is of peculiar importance and of which we should expect the 
mathematician to give an account. For instance, if I say that I 
have 2 pennies in my pocket, I there use “2” in a definite sense 
which we all understand. I do not mean by it merely something 
satisfying certain axioms, because it is easy to see that any axioms 
satisfied by the scries of natural numbers must also be satisfied 
ijy, for instance, the numbers from 100 onwards; so that a purely 
axiomatic treatment of number would not enable us to distinguish 
between having 2 pennies in our pocket and having 102. Nor is 
it open to the mathematician to put this distinction aside as be- 
longing to physics or some other branch of science, because he 
bimself needs it in his own mathematical work, since he not only 


deals with the numbers as things about w'hich he is talking, i.e., 
as substantives, but also uses them as adjectives in just the ordi- 
nary sense. When he says, for instance, that a quadratic equation 
has two roots, the two in “two roots” is the same two as that in 
“tw^o pennies,” and it is essential to realize the difference between 
it and 102, a difference which depends on the individual natures 
of the numbers and not merely on the axioms they satisfy. (See 
Number.) 

Mathematics and Logic. — Wc are therefore led to investigate 
cardinal numbers — the kind of numbers that answer the question 
“How many.^*” — and by discovering what these are, we .shall be 
able to prove the consistency of Peano axioms. The cardinal 
numbers bring us to Ionic; they belong to the terms which we u.se 
in any sort of rea.soning, .such as “all,” “some,” “not,” “or,” 
“cla.s.s'* and “relation”; and Frege has .shown that they could in 
fact be defined in terms of these simpler logical notions, so that 
to give a clear account of the cardinal numbers and provide a 
basis from which to deduce their properties, we mu.st make an 
investigation of formal logic. 

This is also indi.spcnsable for another rea.son; we have so far 
di.scu.ssed the axioms from which geometry, for instance, can be 
deduced, but said nothing about the methods of deduction, such 
as the principle of reductio ad absurduniy which belong to formal 
logic, but are as much presuppo.sed in the validity of geometry 
as are the axioms thcm.selves. These principles of deduction can 
be set out as propositions, containing no notions except the purely 
logical ones referred to above; and they can then themselves be 
made the subject of logical deduct ions. The propositions of formal 
logic can, in fact, all be deduced from a small number of primitive 
propositions, using only two or three particularly simple prin- 
ciples of deduction, if p is true and p implies q, then q is true. 

This leads to a complete merging of mathematics in formal 
logic; all mathematical propositions can be stated in purely 
logical terms and deduced from the primitive propositions of 
logic (terms such as “point” and “plane” being, as explained above, 
simply replaced by variables). The cardinal numbers can also be 
defined in purely logical terms and their properties can be similarly 
established. It can incidentally be .shown that they satisfy J*cano\s 
axioms (provided we assume what is calleil the Axiom of Infinity). 
But it is no longer necessary to give these axioms, or those for 
real numbers, a fundamental place in our system of analysis. It 
is simpler to define the real numbers us definite entities con- 
structed from the cardinal numbers in a definite way, and not 
merely to regard them as any things .satisfying certain axioms. 

The Paradoxes. — This reduction of mathematics to formal 
logic was first projected by Frege and was actually carried out by 
Whitehead and Russell in their Principia Matkematica (1910). It 
wa.s, however, faced with various difficulties which were not alto- 
gether overcome, so that no system has been provided which 
finds general acceptance. These difficulties arise from the so- 
called Paradoxes of the Theory of Aggregates, which arc cases 
in which it .seems pos.sible to give logical or mathematical proofs 
leading to each of two contradictory conclusions, a result which 
is intolerable to the mathematician as it overthrows his science 
altogether. Many instances of this seem to be mere quibbles, 
but more complicated ones cannot ea.sily be distingui.shcd from 
ordinary mathematics. An easy illu.sLration is provided by the 
following example, non-mat hemalical. The word “short” is a short 
word, but the w’ord “long” is not a long word. This suggests a 
division of adjectives according as they do or do not have the 
proi>erty which they connote. Words like “short” which apply to 
them.selvcs let us call autological; and words like “long” which do 
not apply to themselves let us call heterological. Now suppose we 
put the question, “Is the word ‘heterological’ a heterological 
word?” Then wc at once obtain contradictory amswers. For if it 
is heterological, that means that it does not apply to itself, i.e.y 
that it is not heterological; but if it is not heterological, then it 
does apply to itself, i.e., it is heterological. 

In order to escape these contradictions Whitehead and Russell 
invented the Theory of Types, of which the essential idea is that 
a sentence which is perfectly grammatical English may yet be 
literally nonsense. To say that a class, e.g., the class of things 
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Other than men, is a member of itself (i.e,, not a man) appears 
to be a truism, but on the Theory of Types it is really nonsense. 
To say that Socrates is a man is sense, but to say that a class 
whether of men or not-men is or is not a man is sheer nonsense, 
for the class is of a different logical type from Socrates and the 
same predicate cannot significantly be applied to more than one 
type of subject. The contradictions arise from sinning against 
the rules of logical grammar by confusing logical types. 

Unfortunately, in order to escape some of the contradictions 
such as the one about ‘‘heterological” above, Whitehead and 
Russell were obliged to go further than this and introduce dis- 
tinctions and restrictions which had the effect of invalidating some 
important types of mathematical argument, especially that known 
as Declekindian section ; to avoid this consequence they introduced 
an assumption, known as the Axiom of Reducibility, which is 
generally considered unplausible and unsatisfactory. 

Intuitionists and Formalists.^ — ^This defect in the system 
of Principia Mathematica has prevented its obtaining any general 
acceptance, and several of the greatest mathematicians now ap- 
proach the problem on entirely different lines. The Jniuitionist 
school, led by Brouwer and Weyl, proposes to abandon many 
generally accepted parts of mathematics, and to retain only such 
propositions as they can prove without using the Law of Excluded 
Middle, which says that either all numbers have a certain property 
or at least one number does not have it. They think that it is 
wrong to say that there is a number with a certain proj^rty, 
satisfying a given equation, unless we have a definite construction 
for finding one. 

On the other hand, the Formalist school, who follow Hilbert, 
hope to put an end to this disastrous scepticism, by taking an alto- 
gether different view of what mathematics is. They regard it as 
merely the manipulation of meaningless symbols according to 
fixed rules. We start with certain rows of symbols, called axioms; 
from these we then derive others by substituting certain .symbols 
called constants for others called variables, and by proceeding from 
the pair of formulae pyii p then q, to the formula q. Mathematics 
is thus regarded as a sort of game, played with meaningless marks 
on paper, rather like noughts and crosses; but besides mathe- 
matics there is, according to Hilbert, another subject called meta- 
mathematics which is not meaningless, but consists of real asser- 
tions about mathematics, telling us that this or that formula can or 
cannot be obtained from the axioms according to the rules of de- 
duction. The most important theorem of metamathematics is 
that it is not possible to deduce a contradiction from the axioms, 
where by a contradiction is meant a formula with a certain kind 
of shape which can be taken to be op^o. Although no complete 
proof of this theorem has yet been published, it is supposed that 
it can be proved, and that scepticism arising from the fear of 
contradiction will then be finally disposed of. 

Since, whatever else a mathematician is doing, he is certainly 
making marks on paper, it must be granted that the formalist view 
consists of nothing but the truth; but it is hard to .suppose it the 
whole truth, as our interest in the symbolic game surely arises 
from the possibility of giving meaning to some, at least, of the 
marks we make, and the hope that with the meaning so given they 
will represent knowledge and not error. 

Wittgenstein. — We see, then, that these eminent mathemati- 
cians, great as are the differences between them, are yet agreed 
that mathematical analysis as ordinarily taught cannot be re- 
garded as a body of truth, but is either false or at best a mean- 
ingless game; and if classical mathematics is to be defended, some 
an.swer must be found to their criticisms. Such an answer might 
be based on the logical and important work of Wittgenstein. 

If we take the view that mathematics can be reduced to formal 
logic, there is one problem of fundamental importance which 
Wittgenstein claims to have solved. He has clearly defined the 
I>eculiar characteristic of logical propositions. It was formerly 
supposed that any true proposition which mentioned no particular 
thing or relation, and so could be stated in purely logical terms, 
was a proposition of logic or mathematics. But such a view is 
evidently mistaken, as such a statement as “any two things 
differ in at least 30 ways” can be stated in purely logical terms 


and may well be true, but even so it would not be a logical or 
mathematical truth. Logic and mathematics have a further char- 
acteristic, which you can call either necessity or tautology accord- 
ing to your philosophy, and which Wittgenstein has precisely 
analysed. Further, Ramsey claims to have shown that using 
Wittgenstein’s work the system of Principia Mathematica can be 
reconstructed so that the unsatisfactory Axiom of Reducibility is 
no longer required. Thus classical mathematics, interpreted as 
one with formal logic, may yet be rehabilitated. 

Bibliography. — ^A. N. Whitehead and B. Russell, Principia Matke- 
matica (3 vols. 1910-13; 2nd ed. 1925); B. Russell, Introduction to 
Mathematical Philosophy (1917) (for the general reader) ; L. Witt- 
genstein, Tractatus Logico-Philosophkus (1922) ; A. Fraenkel, Zehn 
Vorlesungen iiber die Grundlegung der Mengenlehre (1927, Bibl.). 
See also papers by Brouwer in Mathematiseke Annalen, vols. xdii., 
xcv., xevi. (1925-26) ; Hilbert in Mathematiseke Annalen^ vols. Ixxxviii. 
and xcv. (1923-25) ; Ramsey in Proceedings of the London Mathe- 
matical Society, 2nd series vol. xxv. (1926), and Weyl in Mathe- 
maiische Zeitschrift, vol. x. (1921). (F. P. R.) 

MATHEMATICS, HISTORY OP. The science of mathe- 
matics had its origin in the .practical needs of men for number, 
names and .simple measures, and in their mental thirst for knowl- 
edge. Intuitively the early man knew that a straight line 
is the shortest path between two points; he took pleasure in 
symmetric decorations; he developed the names of small group.s 
of objects; in time he felt the need for counting within a vcr>^ 
limited range, and he later came to be conscious of the mystery of 
numbers and to set aside the lower primes as having specially 
mysterious properties. It was the age of mathematical intuition. It 
extended throughout the long prehistoric era and characterized the 
science of the early Chinese, Hindus, Babylonians and Egyptians. 

Mathematical Proof. — Simple observations, the induction 
which leads mankind to draw conclusions from a similarity’ of 
results, faith in one’s vision and touch — these characterized the 
world’s mathematics down to about the 7th century b.c. Some 
of the results in Egypt, of a thousand years earlier, have been 
thought to give evidence of the existence of logical proofs, but 
the assertion rests on too uncertain foundations to be generally 
accepted. Thales (r. 640-c. 546 b.c.) of Miletus, on the Ionian 
coast of Asia Minor, is credited with having proved five or six 
theorems in plane geometry. In themselves, they were of the 
simplest nature, but the fact that they were proved in some kind 
of a logical manner is so significant as to render the achievement 
epoch-making. The greatest disciple of Thales was Pythagoras 
(c. 572-c. 501 B.C.). He taught that mathematics was the basis 
of all sciences and gave to it a position which it has held sub- 
stantially ever since. It was largely due to his influence that men 
like Oenopides, Hippocrates of Chios, Antiphon, Archytas, and 
Theodorus of Cyrene, all of the 5th century b.c., and Plato, 
Eudoxus, and Ari.stotle of the century following, were enabled to 
perfect Greek mathematics and to prepare the way for such later 
writers as Euclid {c. 300 b.c.), Archimedes (c. 240 b.c.), and 
Apollonius (c. 225 b.c.). It was the beginning of the epoch of 
deduction, and the position of mathematics in the scheme of 
knowledge is due almost entirely to Greek influence. 

Number Symbolism. — No ancient civilization had a number 
symbolism that, for convenience and ability to secure results, 
approaches the one which we commonly use to-day. The Greeks 
came nearer to it than other peoples, but it was the Hindu-Arabic 
system which began to attract the attention of European scholars 
about A.D. 1000, that rendered possible the great advance of non- 
geometric mathematics. {See Numerals.) 

Mediaeval Mathematics. — ^The Muslim civilization, particu- 
larly as represented at Baghdad, c, 800-c. 1000, developed a type 
of mathematics which combined the characteristic features of the 
Greek and Hindu treatments of the science. Eastern faith in 
astrology and skill in number met with Western faith in philos- 
ophy and skill in geometry, and the Baghdad scholars, absorbing 
each, produced text books in general algebra, elementary number, 
astronomy, and trigonometry which, through the efforts of Latin 
translators, gave new life to mathematics in Europe. 

The Period of the Renaissance* — ^The 15th century found 
Europe ready to carry on the work of the Arab mathematicians, 
particularly in algebra and astronomy. The next two centuries 
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saw astronomy more distinctly placed among the exact sciences, 
largely through the efforts of men like Copernicus (c, 1520) and 
Kepler (c. 1610); saw algebra develop into something besides a 
set of number puzzles, largely as a result of the labours of such 
scholars as Tartaglia, Cardan, and Viete; and saw the first steps 
taken to give the world the disciplines of analytic geometry 
(Fermat and Descartes, c. 1630-40), logarithms (Napier and 
Briggs, c. 1615), and the calculus (Newton and Leibnitz, c, 1680). 

Modern Mathematics. — The new geometry and the calculus, 
together with the work of such men as Fermat, Mersenne, and 
Pascal in the theory of numbers, prepared the way for the re- 
markable advance which has taken place in mathematics in the 
last two centuries. The applications of the calculus to mechanics 
and astronomy; the forming of such special branches as differ- 
ential equations; the invention of elliptic functions, hyperbolic 
trigonometry, descriptive geometry, and modern projective geom- 
etry; the enlarging of the doctrine of probability to include the 
modern theory of statistics and the development of the theory 
of least squares; the advance in the theory of numbers since the 
time of Gauss (c. 1800); the development of the non-Euclidean 
geometries; the invention of new number systems; the creation 
of the theory of functions with its many ramifications; the en- 
richment of the theory of equations through the introduction of 
the Galois theory; the modern study of polynomials; the appli- 
cations of much of this work to the study of electricity, the wave 
theory, optics, physics, and the nature of the universe; and the 
laying of more secure foundations of mathematics in its various 
branches, all this has led to a science of such extent as to make 
the work of the earlier centuries seem almost insignificant. 
Certain it is that the 1 9th and the first part of the 20th centuries 
have shown a development in pure mathematics and its applica- 
tions that promises well for its continued growth. 

Bibliography. — ^The history of such special topics as algebra, arith- 
metic, geometry, trigonometry, calculus, functions, and number will 
be found treated as extensively as the space permits under these .several 
heads. In addition to these articles the reader will find it desirable 
to consult the following: M. Cantor, V orlesunRen uber Geschichte 
der Mathematik (Leipzig, Teubner, 1880-1908), with various re- 
visions. (The standard treatise for scholars. In consulting the work, 
see the numerous suggestions for change or correction in each number 
of the Bibliotheca Mathematical 3rd scries.) Sir T. L. Heath, History 
of Greek Mathematics (Cambridge, 1921). (The leading work on 
the subject.) J. C. Poggendorff, Handwdrterbuch zur Geschichte der 
cxacten Wissenschaflen (Leipzig, 1858-1926). (The standard work 
on mathematical biography.) J. Tropfke, Geschichte der Elemcntar- 
Mathematik (2nd ed.). (The leading collection of facts on the 
.subject.) F. Cajori, History of Mathematics^ 2nd. ed. (New York, 
Macmillan, iQio). (A general survey of the subject.) D. £. Smith, 
History of Mathematics (Boston, IJ.S.A., Ginn, 1923, 1925). (Chiefly 
elementary mathematics. Many illustrations, including facsimiles.) 
S. Gunther and H. Wicleitncr, Geschichte der Mathematik (Leipzig, 
roo8, 1921). (A general summary for students.) W. W. R. nail. 
History of Mathematics, various editions (London, Macmillan). (A 
well-written introduction to the subject). For an extensive bibliog- 
raphy consult Smith’s history cited above, and the current volumes 
of the Jahrbuch ilber die Fortschritte der Mathematik (Berlin) ; 
Isis (Ghent and Brussels), and the Revue Semestrielle (Amsterdam). 
For the earlier bibliography of historical journals and source material 
see Smith, op, cU, See also Mathematical Periodicals and SoaETiES, 

(D.E. S.) 

MATHEMATICS, NATURE OF, the general term for the 
various applications of mathematical thought, the traditional field 
of which is number and quantity. (The word mathematics is 
derived from the Greek fjLaOrjjiaTLKri sc, rkxvrij art.) It has been 
usual to define mathematics as 'The science of discrete and con- 
tinuous magnitude.” Even Leibnitz,^ who initiated a more modern 
point of view, follows the tradition in thus confining the scope of 
mathematics properly so called, while apparently conceiving it as 
a department of a yet wider science of reasoning. A short con- 
sideration of some leading topics of the science will exemplify 
both the plausibility and inadequacy of the above definition. 
Arithmetic, algebra, and the infinitesimal calculus, are sciences 
directly concerned with integral numbers, rational (or fractional) 
numbers, and real numbers generally, which include incommensu- 
rable numbers. It would seem that "the general theory of discrete 
and continuous quantity” is the exact description of the topics of 

^Cf. La Logique de Leibnitz, ch. vii., by L. Couturat (Paris, 1901). 
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these sciences. Furthermore, can wc not complete the circle of the 
mathematical sciences by adding geometry? Now geometry deals 
with points, lines, planes and cubic contents. Of these all except 
points are quantities. Also, as the Cartesian geometry shows, 
all the relations between points are expressible in terms of geo- 
metric quantities. Accordingly, at first .sight it seems reasonable to 
define geometry in some such way as ‘‘the science of dimensional 
quantity.” Thus every subdivision of mathematical science would 
appear to deal with quantity, and the definition of mathematics 
as "the science of quantity” would appear to be justified. We 
have now* to see why the definition is inadequate. 

CRITICAL QUESTIONS 

Types Relating to Numbers. — What are numbers? We can 
talk of five apples and ten pears. But what are “five” and “ten” 
apart from the apples and pears? Also in addition to the cardinal 
numbers there are the ordinal numbers: the fifth apple and the 
tenth pear claim thought. What is the relation of “the fifth” and 
“the tenth” to “five” and “ten”? “The first rose of summer” and 
“the last rose of summer” are parallel phrases, yet one explicitly 
introduces an ordinal number and the other does not.. Again, 
“half a foot” and “half a pound” are easily defined. But in what 
sense is there “a half,” which is the same for “half a foot” as 
“half a pound”? Furthermore, incommensurable numbers are 
defined as the limits arrived at as the result of certain procedures 
with rational numbers. But how do we know that there is any- 
thing to reach? Wi* must know that V 2 exists before wc can 
prove that any procedure will reach it. 

Types Relating to Geometry. — Also in geometry, what is a 
point? The straightness of a straight line and the plancness of a 
plane require consideration. Furthermore, “congruence” is a dilli- 
culty. For when a triangle “moves,” the points do- not move with 
it. So what is it that keeps unaltered in the moving triangle? Thus 
the whole method of measurement in geometry as described in the 
elementary textbooks and the older treatises is obscure to the last 
degree. Lastly, what are “dimensions”? All these topics require 
thorough discussion before we can rest content with the definition 
of mathematics as the general science of magnitude; and by the 
time they are discussed the definition has evaporated. An outline 
of the modern answers to questions such as the above will now be 
given. A critical defence of them would require a volume.' 

Nature of Cardinal Numbers. — A one-one relation between 
the members of two classes a and is any method of correlating 
all the members of a to all the members of P , so that any mem- 
ber of a has one and only one correlate in and any member of P 
has one and only one correlate in a. Two classes between which 
a one-one relation exists have the same cardinal number and are 
called cardinally similar; and the cardinal number of the class a 
is a certain class whose members are themselves classes — ^namely, 
it is the class composed of all those classes for which a one-one 
correlation with a exists. Thus the cardinal number of a is itself 
a class, and furthermore a is a member of it. For a one-one rela- 
tion can be established between the members of a and a by the 
simple process of correlating each member of a with itself. Thus 
the cardinal number one is the class of unit classes, the cardinal 
number two is the class of doui)lets, and so on. Also a unit class 
is any class with the property that it possesses a member x such 
that, if y is any member of the class, then x and y are identical. 
A doublet is any class which possesses a member x such that the 
modified class formed by all the other members except x is a unit 
class. And so on for all the finite cardinals, which are thus defined 
successively. I'he cardinal number zero is the class of classes with 
no members; but there is only one such class, namely — the null 
class. Thus this cardinal number ha.s only one member. The 
operations of addition and multiplication of two given cardinal 
numbers can be defined by taking two classes a and P, satisfying 
the conditions (i) that their cardinal numbers are respectively the 
given numbers, and (2) that they contain no member in common, 
and then by defining by reference to a and p two other suitable 
classes whose cardinal numbers are defined to be respectively the 

'Cf. The Principles of Mathematics, by Bertrand Russell (Cam- 
bridge, 1903). 
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required sum and product of the cardinal numbers in question. 

With these definitions it is now possible to prove the following 
six premises applying to finite cardinal numbers, from which 
Peano* has shown that all arithmetic can be deduced : — 

i. Cardinal numbers form a class, ii. Zero is a cardinal number, 
iii. If a is a cardinal number, is a cardinal number, iv. If j 
is any class and zero is a member of it, also if when x is a cardinal 
number and a member of s, also x+ 1 is a member of s, then the 
whole class of cardinal numbers is contained in s. v. li a and b 
are cardinal numbers, and fl+i = />+i, then = vi. If a is a 
cardinal number, then fl+i=o. 

It may be noticed that (iv.) is the familiar principle of mathe- 
matical induction. Peano in an historical note refers its first 
explicit employment, although without a general enunciation, to 
Maurolycus in his work, Arithmetic orum libri duo (Venice, 1575). 

But now the difficulty of confining mathematics to being the 
science of number and quantity is immediately apparent. For 
there is no self-contained science of cardinal numbers. The 
proof of the six premises requires an elaborate investigation into 
the general properties of classes and relations which can be de- 
duced by the strictest reasoning from our ultimate logical prin- 
ciples. Also it is purely arbitrary to erect the consequences of 
these six principles into a separate science. They are excellent 
principles of the highest value, but they are in no sense the neces- 
sary premises which must be proved before any other proposi- 
tions of cardinal numbers can be established. On the contrary, the 
premises of arithmetic can be put in other forms, and, further- 
more, an indefinite number of propositions of arithmetic can be 
proved directly from logical principles without mentioning them. 
Thus, while arithmetic may be defined as that branch of deductive 
reasoning concerning classes and relations which is concerned with 
the establishment of propositions concerning cardinal numbers, 
the introduction of cardinal numbers makes no great break in this 
general science. It is merely a subdivision in a general theory. 

Nature of Ordinal Numbers. — We must first understand 
what is meant by ‘‘order,” that is, by “serial arrangement.” An 
order of a set of things is to be sought in that relation holding 
between members of the set which constitutes that order. The set 
viewed as a class has many orders. Thus the telegraph posts along 
a certain road have a space-order very obvious to our senses; but 
they have also a time-order according to dates of erection, perhaps 
more important to the postal authorities who replace them after 
fixed intervals. A set of cardinal numbers has an order of mag- 
nitude, often called the order of the set because of its insistent 
obviousness to us; but, if they are the numbers drawn in a lot- 
tery, their time-order of occurrence in that drawing also ranges 
them in an order of some importance. Thus the order is defined 
by the “serial” relation. A relation (R) is seriaF when (i) it 
implies diversity, so that, if x has the relation R to y, x is diverse 
from y; (2) it is transitive, so that if x has the relation R to y, 
and y to s, then x has the relation R to c; (3) it has the property 
of connexity, so that if x and y are things to which any things 
bear the relation R, or which bear the relation R to any things, 
then either x is identical with y, or x has the relation R to y, or y 
has the relation R to x. These conditions are necessary and suffi- 
cient to secure that our ordinary ideas of “preceding” and “suc- 
ceeding” hold in respect to the relation R. The “field” of the rela- 
tion R is the class of things ranged in order by it. Two relations 
R and R' are said to be ordinally similar, if a one-one relation 
holds between the members of the two fields of R and R', such 
that if X and y are any two members of the field of R, such that 
X has the relation R to y, and if x' and y' are the correlates in the 
field of R' of X and y, then in. all such cases x' has the relation 
R' to y', and conversely, interchanging the dashes on the letters, 
i.e., R and R', x and x', etc. It is evident that the ordinal similarity 
of two relations implies the cardinal similarity of their fields, but 
not conversely. Also, two relations need not be serial in order 
to be ordinally similar; but if one is serial, so is the other. The 

^Cf. Formulaire mathimatique (Turin, ed. of 1903) ; earlier formu- 
lations of the bases of arithmetic are given by him in the editions 
of 1898 and of 1901. The variations are only trivial. 

^C/. Russell, loc. fit., pp. 199-256. 


relation-number of a relation is the class whose members are all 
those relations which are ordinally similar to it. This class will 
include the original relation itself. The relation-number of a rela- 
tion should be compared with the cardinal number of a class. 
When a relation is serial its relation-number is often called its 
serial type. The addition and multiplication of two relation-num- 
bers is defined by taking two relations R and S, such that (i) 
their fields have no terms in common; (2) their relation-numbers 
are the two relation-numbers in question, and then by defining by 
reference to R and S two other suitable relations whose relation- 
numbers are defined to be respectively the sum and product of the 
relation-numbers in question. We need not consider the details 
of this process. Now if n be any finite cardinal number, it can 
be proved that the class of those serial relations, which have a field 
whose cardinal number is w, is a relation-number. This relation- 
number is the ordinal number corresponding to n; let it be sym- 
bolized by w. Thus, corresponding to the cardinal numbers 2, 3, 4 
. . . there are the ordinal numbers 2, 3, 4 - • • • The definition of 
the ordinal number i requires some little ingenuity owing to the 
fact that no serial relation can have a field who.se cardinal number 
is I ; but we must omit here the explanation of the process. The 
ordinal number 6 is the class whose sole member is the null rela- 
tion — ^that is, the relation which never holds between any pair of 
entities. The definitions of the finite ordinals can be expressed 
without use of the corresponding cardinals, so there is no essential 
priority of cardinals to ordinals. Here also it can be seen that the 
science of the finite ordinals is merely a subdivi.sion of the general 
theory of classes and relations. 

Cantor’s Infinite Numbers. — Owing to the correspondence 
between the finite cardinals and the finite ordinals, the proposi- 
tions of cardinal arithmetic and ordinal arithmetic correspond 
point by point. But the definition of the cardinal number of a 
class applies when the class is not finite, and it can be proved that 
there are different infinite cardinal numbers, and that there is 
a least infinite cardinal, now usually denoted by Ko, where h is the 
Hebrew letter aleph. Similarly, a class of serial relations, called 
well-ordered serial relations, can be defined, such that their cor- 
responding relation-numbers include the ordinary finite ordinals, 
but also include relation -numbers which have many properties like 
those of the finite ordinals, though the fields of the relations be- 
longing to them are not finite. These relation-numbers are the 
infinite ordinal numbers. The arithmetic of the infinite cardinals 
does not correspond to that of the infinite ordinals. The theory of 
these exten.sions of the ideas of number is dealt with in the article 
Number. It will suffice to mention here that I’eano’s fourth prem- 
ise of arithmetic does not hold for infinite cardinals or for 
infinite ordinals. Contrasting the above definitions of number, 
cardinals and ordinals, with the alternative theory that number is 
an ultimate idea incapable of definition, we find that our procedure 
exacts greater attention and less credulity. 

The Datti of Analysis. — Rational numbers and real numbers 
in general can now be defined according to the same general meth- 
od. If m and n are finite cardinal numbers, the rational number 
vt/n is the relation which any finite cardinal number x bears to 
any finite cardinal number y when nXx^mXy. Thus the rational 
number one, which we will denote by i,, is not the cardinal num- 
ber i; for T,. is the relation i/i as defined above, and is thus a 
relation holding between certain pairs of cardinals. Similarly, the 
other rational integers must be distinguished from the correspond- 
ing cardinals. The arithmetic of rational numbers is now estab- 
lished by means of appropriate definitions, which indicate the 
entities meant by the operations of addition and multiplication. 
But in order to obtain general enunciations of theorems without 
exceptional cases, mathematicians employ entities of ever-ascend- 
ing types of elaboration. These entities are not created but are 
employed by mathematicians, and their definitions should show 
the construction of the new entities in terms of the old. The real 
numbers, including irrational numbers, have now to be defined. 
Consider the serial arrangement of the rationals in their order of 
magnitude. A real number is a class (a, say) of rational numbers 
which satisfies the condition that it is the same as the class of those 
rationals each of which precedes at least one member of a. Thus. 
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consider the class of rationals less than 2,; any member of this 
class precedes some other members of the class — thus 1/2 precedes 
4/3i 3/2 and so on; also the class of predecessors of predecessors 
of 2^ is itself the class of predecessors of 2,. Accordingly this class 
is a real number; it will be called the real number 2 r. Note that 
ihe class of rationals less than or equal to 2^ is not a real number. 
For 2 r is not a predecessor of some member of the class. In the 
above example 2* is an integral real number, which is distinct from 
a rational integer, and from a cardinal number. Similarly, any 
rational real number is distinct from the corresponding rational 
number. But now the irrational real numbers have all made their 
appearance. For example, the class of rationals whose squares are 
less than 2,. satisfies the definition of a real number; it is the 
real number V2. The arithmetic of real numbers follows from 
appropriate definitions of the operations of addition and multi- 
plication. Except for the immediate purposes of an explanation, 
such as the above, it is unnecessary for mathematicians to have 
separate symbols, such as 2, 2^ and 2 r, or 2/3 and (2/3)*. Real 
numbers with signs (+ or — ) are now defined. If n is a real num- 
ber, +a is defined to be the relation which any real number of 
the form x-ho bears to the real number x, and —a is the relation 
which any real number x bears to the real number x+fl^- The 
addition and multiplication of these “signed” real numbers is 
suitably defined, and it is proved that the usual arithmetic of 
such numbers follows. P'inally, we reach a complex number of the 
«th order. Such a number is a “one-many” relation which relates 
n signed real numbers (or n algebraic complex numbers when they 
are already defined by this procedure ) to the w cardinal numbers 
1 , 2 . . . « respectively. If such a complex number is written (as 
usual) in the form Xxex+x»ei+ . . . +Xnen, then this particular com- 
plex number relates Xi to i, Xa to 2, ... Xn to n. Also the “unit” 
r, (or ej considered as a number of the system is merely a short- 
ened form for the complex number (+i)Cj+0£;3 . . . +oe,i. This 
last number exemplifies the fact that one signed real number, such 
as o, may be correlated to many of the n cardinals, such as 2 
... w in the example, but that each cardinal is only correlated 
with one signed number. Hence the relation has been called above 
“one-many.” The sum of two complex numbers Xiei+Xurs+ , . . 
-f XmCm and yiei+yi:<?i:+ • . • +yi,e« is always defined to be the com- 
plex number (x,-f-y.)(?i + (x,+y2)e2+ . . . +(^/i+y«)<?n. But an 
indefinite number of definitions of the product of two complex 
numbers yield interesting results. Each definition gives rise to a 
corresponding algebra of higher complex numbers. We will con- 
fine ourselves here to algebraic complex numbers — that is, to com- 
plex numbers of the second order taken in connection with that 
definition of multiplication which leads to ordinary algebra. The 
product of tw’o complex numbers of the second order — namely, 
x,e,-fXi.C2 and yiCt+ynCu, is in this case defined to mean the com- 
plex (Xiy.-fXsVo) (x,y,.-hx,yi)6J... Thus CiXet^e,, ^2X^2=—^,, 
c.XC2=e2XCj = C2. With this definition it is usual to omit the first 
symbol e?,, and to write f or V — i instead of Accordingly, the 
typical form for such a complex number is x+yi, and then with 
this notation the above-mentioned definition of multiplication is 
invariably adopted. The importance of this algebra arises from 
the fact that in terms of such complex numbers with this defini- 
tion of multiplication the utmost generality of cxiiression, to the 
exclusion of exceptional cases, can be obtained for theorems which 
occur in analogous forms, but complicated with exceptional cases, 
in the algebras of real numbers and of signed real numbers. This 
is exactly the same reason as that which has led mathematicians to 
work with signed real numbers in preference to real numbers, and 
with real numbers in preference to rational numbers. 

DEFINITION OF MATHEMATICS 

It has now become apparent that the traditional field of mathe- 
matics in the province of discrete and continuous number can 
only be separated from the general abstract theory of classes and 
relations by a wavering and indeterminate line. Of course a dis- 
cussion as to the mere application of a word degenerates into the 
most fruitless logomachy. But on the assumption that “mathe- 
matics” is to denote a science well marked out by its subject 
matter and its methods, and that at least it is to include all topics 


habitually assigned to it, “mathematics” is employed in the general 
sense* of the “science concerned with the logical deduction of 
consequences from the general premises of all reasoning.” 

Geometry. — ^I'he typical mathematical proposition is : “If x, y, 
3 . . . satisfy such and such conditions, then such and such other 
conditions hold with respect to them.” By taking fixed conditions 
for the hypothesis of such a proposition a definite department of 
mathematics is marked out. For example, geometry is such a 
department. The “axioms” of geometry are the fixed conditions 
which occur in the hypotheses of the geometrical propositions. 
The special nature of the “axioms” which constitute geometry is 
considered in the article Geometry; Axioms. It is sufficient to 
observe here that they are concerned with special types of classes 
of classes and of classes of relations, and that the connection of 
geometry with number and magnitude is in no way an essential 
part of the foundation of the science. 

Classes and Relations. — We now must deduce the general 
properties of classes and relations from the ultimate logical prem- 
ises. In the course of this process, some contradictions have 
become apparent. That first discovered is known as Burali-Forti s 
contradiction,** and consists in the proof that there both is and is 
not a greatest infinite ordinal number. But these contradictions do 
not depend upon any theory of number, for Rus.sell’s contradic- 
tion-’ does not involve number in any form. This contradiction 
arises from considering the class possessing as members all clas.scs 
which are not members of themselves. Call this class w; then to 
say that x is a w is equivalent to saying that x is not an x. Accord- 
ingly, to say that w is a w is equivalent to saying that w is not a w. 
An analogous contradiction can be found for relations. It follows 
that a careful scrutiny of the very idea of classes and relations is 
required. Note that classes are here required in extension, so that 
the class of human beings an 3 the class of rational feathcrlcss 
bipeds are identical; similarly for relations, which arc to be deter- 
mined by the entities related. Now a cla.ss in re.spect to its com- 
ponents is many. In what sense then can it be one? I'his prob- 
lem of “the one and the many” has been discussed continuously by 
the philosophers.'* All the contradictions can be avoided, and yet 
the use of classes and relations can be preserved as required by 
mathematics, and indeed by common sense, by a theory which 
denies to a class — or relation — existence or being in any sense in 
which the entities composing it — or related by it — exist. Thus, 
to .say that a pen is an entity and the class of pens is an entity is 
merely a play upwn the word “entity”; the .second sense of “entity” 
(if any) is indeed derived from the first, but has a more complex 
signification. Consider an incomplete propositi m, incomplete in 
the sense that some entity which ought to be involved in it is 
represented by an undetermined x, which may stand for any 
entity. Call it a propositional function; and, if 0x be a 
propositional function, the undetermined variable x is the argu- 
ment. Two propositional functions <t>x and v^x arc “extensionally 
identical” if any determination of x in 0x which converts 0x 
into a true proposition also converts ^x into a true proposition, 
and conversely for ^ and 0. Now consider a r ropo.sitional func- 
tion Fx in which the variable argument x is itself a proposi- 
tional function. If Fx is true when, and only when, x is de- 
termined to be either 0 or some other propo.sitional function 
extensionally equivalent to 0, then the proposition F0 is of the 
form which is ordinarily recognized as being about the class deter- 
mined by 0x taken in extension — that is, the class of entities for 
which 0x is a true proposition when x is determined to be any 
one of them. A .similar theory holds for relations which arise from 

*The first unqualified explicit .statement of part of this definition 
seems to be by B. Peirce, “Mathematics is the science which draws 
necessary conclusion.s” {Linear Associative AlRehra, § i. li87oJ, re- 
published in the Amer. Journ. of Math., vol. iv. fi88rl). But it will 
be noticed that the second half of the definition in the text — ^“from 
the general prcmi.se.s of all reasoning” — is left unexpressed. The 
full expression of the idea and its development into a philosophy of 
mathematics is due to Russell, loc. cit. 

2 “Una questione sui numeri transfiniti,” Rend, del circolo mat. di 
Palermo, vol. xi. (1897) and Rus.sen, loc. cit., ch. xxxviii. 

®C/. Russell, loc. cit., ch. x. 

•Cf. Pragmatism: a New Name for Some Old Ways of Thinking 

(1907). 
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the consideration of propositional functions with two or more 
variable arguments. It is then possible to define by a parallel 
elaboration what is meant by classes of classes, classes of rela- 
tions. relations between classes and so on. Accordingly, the num- 
ber of a class of relations can be defined, or of a class of classes, 
and so on. This theory^ is in effect a theory of the use of classes 
and relations, and docs not decide the philosophic question as to 
the sense (if any) in which a class in extension is one entity. It 
does indeed deny that it is an entity in the sense in which one of 
its members is an entity. Accordingly, it is a fallacy for any deter- 
mination of X to consider “a: is an x” or “x is not an jc” as having 
the meaning of propositions. Note that for any determination of 
X, *'x is an x'' and '"x is not an x” are neither of them fallacies but 
are both meaningless, according to this theory. Thus Russell’s con- 
tradiction vanishes, and the other contradictions vanish also. 

APPLIED MATHEMATICS 

Selection of Topics. — The selection of the topics of mathe- 
matical inquiry among the infinite variety open to it has been 
guided by the useful applications, and indeed the abstract theory 
has only recently been disentangled from the empirical elements 
connected with these applications. For example, the application 
of the theory of cardinal numbers to classes of physical entities 
involves in practice some process of counting. It is only recently 
that the succession of processes which is involved in any act of 
counting has been seen to be irrelevant to the idea of number. 
Indeed, it is only by experience that we can know that any 
definite process of counting will give the true cardinal number 
of some class of entities. It is perfectly possible to imagine a 
universe in which any act of counting by a being in it annihilates 
some members of the class counted during the time and only 
during the time of its continuance. A legend of the Council of 
Nicea^ illustrates this point: “When the Bishops took their 
places on their thrones, they were 318; w^hen they rose up to be 
called over, it appeared that they were 319; so that they never 
could make the number come right, and whenever they ap- 
proached the last of the series, he immediately turned into the 
likeness of his next neighbour.” Such a story cannot be disproved 
by deductive reasoning from the premises 4}f abstract logic. We 
can only assert that a universe in which such things are liable 
to happen on a large scale is unfitted for the practical applica- 
tion of the theory of cardinal numbers. The application of the 
theory of real numbers to physical quantities involves analo- 
gous considerations. In the first place, some physical process 
of addition is presupposed, involving some inductively inferred 
law of permanence during that process. Thus in the theory of 
masses we must know that two pounds of lead when put together 
will counterbalance in the scales two pounds of sugar, or a pound 
of lead and a pound of sugar. Furthermore, the sort of continuity 
of the series (in order of magnitude) of rational numbers is 
known to be different from that of the series of real numbers. 
Indeed, mathematicians now re.servp “continuity” as the term 
for the latter kind of continuity; the mere property of having 
an infinite number of terms between any two terms is called 
“compactness.” The compactness of the series of rational num- 
bers is consistent with quasi-gaps in it — that is, with the possible 
absence of limits to classes in it. Thus the class of rational 
numbers whose squares arc le.ss than 2 has no upper limit among 
the rational numbers. But among the real numbers all classes 
have limits. Now, owing to the necessary inexactness of meas- 
urement, it is impossible to di.scriminate directly whether any 
kind of continuous physical quantity possesses the compactness 
of the series of rationals or the continuity of the series of real 
numbers. In calculations the latter hypothesis is made because 
of its mathematical simplicity. But the assumption has certainly 
no a priori grounds in its favour and it is not very easy to see 
how to base it upon experience. For example, the continuity of 
space apparently rests upon sheer assumption unsupported by any 

'Due to Bertrand Russell, cj. * 'Mathematical Logic as based on 
the Theory of Types,” Amer. Journ* of Math. vol. xxx. (1908). It is 
more fully c.xplained by him, with later simplifications, in Prindpia 
maihemalica (Cambridge). 

2 C/. Stanley’s Eastern Church, Lecture v. 


a priori or experimental grounds. Thus the current application of 
mathematics to the analysis of phenomena can be justified by no 
a priori necessity. 

Existence of Applied Mathematic8.r— In one sense there is 
no science of applied mathematics. When once the fixed conditions 
which any hypothetical group of entities are to satisfy have been 
precisely formulated, the deduction of the further propositions, 
which also will hold respecting them, can proceed in complete 
independence of the question as to whether or no any such group 
of entities can be found in the world of phenomena. Thus rational 
mechanics, based on the Newtonian Laws and viewed as mathe- 
matics is independent of its supposed application, and hydrody- 
namics remains a coherent and respected science though it is ex- 
tremely improbable that any perfect fluid exists in the physical 
world. But this unbendingly logical point of view cannot be the 
last word upon the matter. For no one can doubt the essential dif- 
ference between characteristic treatises upon “pure” and “applied” 
mathematics. The difference is a difference in method. In pure 
mathematics the hypotheses which a set of entities are to satisfy 
are given, and a group of interesting deductions are sought. In 
“applied mathematics” the “deductions” are given in the shape 
of the experimental evidence of natural science, and the hy- 
pothe.ses from which the “deductions” can be deduced are 
sought. Accordingly, every treatise on applied mathematics, prop- 
erly so-called, is directed to the critici.sm of the “laws” from 
which the reasoning starts, or to a suggestion of results which 
experiment may hope to find. Thus if it calculates the result 
of some experiment, it is not the experimentalist’s well-attested 
results which are on their trial, but the basis of the calculation. 

SYNOPSIS OF EXISTING DEVELOPMENTS OF PURE 
MATHEMATICS 

The International Catalogue. — ^A complete classification of 
mathematical sciences, as they at present exist, is to be found in 
the International Catalogue of Scientific Literature promoted by 
the Royal Society, and was drawn up by an international com 
mittee of eminent mathematicians, and has the highest authority. 
It must not be criticized from an exacting philosophical point of 
view. The practical object of the enterprise required that the 
proi>ortionate quantity of yearly output in the various branches, 
and that the liability of various topics as a matter of fact to occur 
in connection with each other, should modify the classification. 

Fundamental Notions. — Section A deals with pure mathe- 
matics. Under the general heading ^'Fundamental Notions*' occur 
the subheadings "Foundations of Arithmetic** with the topics 
rational, irrational and transcendental numbers, and aggregates; 
"Universal Algebra** with the topics complex numbers, quater- 
nions, AusdehnungslehrCf vector analysis, matrices and algebra 
of logic; and "Theory of Groups,** with the topics finite and 
continuous groups. For the subjects of this general heading see 
the articles Algebra; Algebraic Numbers; Groups; Calculus; 
Number; Numbers, Theory of; Quaternions; Vector Analy- 
sis. 

Algebra. — Under the general heading "Algebra and Theory of 
Numbers** occur the subheadings "Elements of Algebra,** with the 
topics rational polynomials, permutations, etc., partitions, prob- 
abilities; "Linear Substitutiotis,** with the topics determinants, 
etc., linear substitutions, general theory of quantics; "Theory of 
Algebraic Equations,** with the topics existence of roots, separa- 
tion of and approximation to, theory of Galois, etc. "Theory of 
Numbers,** with the topics congruences, quadratic residues, prime 
numbers particular irrational and transcendental numbers. For 
the subjects of this general heading see the articles Algebra; 
Algebraic Forms; Arithmetic; Combinatorial Analysis; 
Determinants; Equations, Theory of; Fraction; Continued 
Fractions; Interpolation; Logarithms; Magic Square; Prob- 
ability AND Error. 

Analysis^Under the general heading "Analysis** occur the 
subheadings "Foundations of Analysis,** with the topics theory 
of functions of real variables, series and other infinite processes, 
principles and elements of the differential and of the integral 
calculus, definite integrals, and calculus of variations; "Theory of 
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Functions of Complex Variables” with the topics functions of 
one variable and of several variables; ** Algebraic Functions and 
their Integrals” with the topics algebraic functions of one and of 
several variables, elliptic functions and single theta functions, 
Abelian integrals; ** Other Special Functions” with the topics 
Euler’s, Legendre’s, Bessels and automorphic functions; **Dif* 
ferential Equations” with the topics existence theorems, meth- 
ods of solution, general theory ; Differential Forms and Differen- 
tial Invariants” with the topics dift'erential forms, including 
Pfaffians, transformation of differential forms, including tan- 
gential (or contact) transformations, differential invariants; 
** Analytical Methods connected with Physical Subjects” with the 
topics harmonic analysis, Fourier's scries, the differential equa- 
tions of applied mathematics, Dirichlet’s problem; Difference 
Equations and Functional Equations” with the topics recurring 
series, solution of equations of finite differences and functional 
equations. For the subjects of this heading see the articles Dif- 
ferential Equations; Fourier's Series; Continued Frac- 
tions; Functions; Groups; Calculus; Maxima and Minima; 
Series; Number Sequences; Spherical Harmonics; Trigo- 
nometry; Calculus of Variations; Differential Forms. 

Geometry. — ^Undcr the general heading Geometry” occur the 
subheadings Foundations” with the topics principles of geometry, 
non-Euclidean geometries, hypcrspace, methods of analytical 
geometry; ” Elementary Geometry” with the topics planimetry, 
stereometry, trigonometry, descriptive geometry; '^Geometry of 
Conics and Quadrics” with the implied topics ; ^'Algebraic Curves 
and Surfaces of Degree higher than the Second” with the implied 
topics; Transformations and General Methods for Algebraic Con- 
figurations,” with the topics collineation, duality, transformations, 
correspondence, groups of points on algebraic curves and surfaces, 
genus of curves and surfaces, enumerative geometry, connexes, 
complexes, congruences, higher elements in space, algebraic con- 
figurations in hypcrspace; Infinitesimal Geometry: applications 
of Differential and Integral Calculus to Geometry,” with the topics 
kinematic geometry, curvature, rectification and quadrature, 
special transcendental curves and surfaces; Differential Geo- 
metry: applications of Differential Equations to Geometry,” with 
the topics curves on surfaces, minimal surfaces, surfaces deter- 
mined by differential properties, conformal and other representa- 
tion of surfaces on others, deformation of surfaces, orthogonal 
and isothermic surfaces. For the .subjects under this heading see 
the articles Conic Sections; Circle; Curve; Curves, Special; 
Geometry: A:doms; Geometry, Non-Euclidean; Projective 
Geometry; Analytic Geometry; Line Geometry; Knots; 
Mensuration; Mathematical Models; Projection; Surface; 
Trigonometry. 

Conclusion of the Survey. — ^This survey of the existing 
developments of pure mathematics confirms the conclusions ar- 
rived at from the previous survey of the theoretical principles of 
the subject. Functions, operations, transformations, sub.stitutions, 
correspondences, are but names for various types of relations. A 
group is a class of relations possessing a special property. Thus 
the modern ideas, which have so powerfully extended and unified 
the subject,- have loosened its connection with “number” and 
“quantity,” while bringing ideas of form and structure into in- 
creasing prominence. Number must indeed ever remain the 
great topic of mathematical interest, because it is in reality the 
great topic of applied mathematics. But the complexity of the idea 
of number is practically illustrated by the fact that it is best 
studied as a department of a science wider than itself. 

SYNOPSIS OF EXISTING DEVELOPMENTS OF APPLIED 
MATHEMATICS 

Measurement of Dynamical Quantities. — Section B of 
the International Catalogue deals with mechanics. The heading 
' Measurement of Dynamical Quantities” includes the topics units, 
measurements and the constant of gravitation. The topics of 
the other headings do not require express mention. These head- 
ings are: ” Geometry and Kinematics of Particles and Solid Bod- 
ies”; ” Principles of Rational Mechanics”; ** Statics of Particles, 
Eigid Bodies, ' etc.” ; ** Kinetics of Particles, Rigid Bodies, etc.”; 
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^'General Analytical Mechanics” ; ” Statics and Dynamics of 
Fluids”; ” Hydraulics and Fluid Resistances”; ** Elasticity.” For 
the subjects of this general heading see the articles Mechanics; 
Dynamics; Gyroscope; Harmonic Analysis; Hydro- me(’h an - 
ics; Elasticity; Motion, Laws of; Energy; Thermodynamics; 
Astronomy (Celestial Mechanics)', Surveying; Tides, and 
others. 

Mechanics. — Mechanics (including dynamical astronomy) is 
that subject among those traditionally classed as “applied” which 
has been most completely transfused by mathematics — that is to 
.say, which is studied with the deductive spirit of the pure mathe- 
matician. 

Theory of the Universe. — Every branch of physics gives ri.se 
to an application of mathematics. A prophecy may be hazarded 
that in the future these applications will unify themselves into a 
mathematical theory of a hypothetical substructure of the uni- 
verse, uniform under all the diverse phenomena. This retlection 
is suggested by the following articles: Ether; Molecule; Cap- 
illary Action; Diffusion; Radiation. 

Statistics. — ^The applications of mathematics to statistics (see 
Statistics and Probability) should not be lost sight of; the 
leading fields for the.se applications are insurance, sociology, varia- 
tion in zoology and economics. 

Bibmograpuy. — References to expositions of branches of mat he- 
matics are given in the appropriate articles. We refer here to sources in 
which the subject is considered as one whole. Most philosophers refer 
to mathematics more or less cursorily, either in the treatment of 
the ideas of number and magnitude, or in their consideration of the 
alleged a priori and necessary truths. A bibliography of such 
references would be in effect a bibliography of tm'taphysics, or 
rather of epistemology. The founder of the modern point of view, 
c.xplained in this article, was Leibnitz, who, however, was so far 
in advance of contemporary thought that his ideas remained 
neglected and undeveloped until recently; cf. Opuscules et fragments 
inidils de Leibnitz. Extraits des manuscrits de la bibliolhitqur 
royale de Hanovre, by Louis Couturat (Paris, J90.0» especially 
PP- “Generates inqulsitiones de analy.si notionum et 

veritatum” (written in 1686) ; also cf. La Logique de Leibnitz, already 
referred to. For the modern authors who have rediscovered and 
improved upon the position of Leibnitz, cf. Grimdgesetze der Arith- 
metik, begriffsschriftlich abgeleitet von Dr. C. Frege, a.o. Professor 
an der Vniv. Jena (Bd. i., 1893; Bd. ii., 1903, Jena) ; also cf. Frege’s 
earlier works, Begriffsschrift fine der arithmetischen narhgehildete 
Formelsprache des reinen Denkens (Halle, i87(;), and Die Grundlagen 
der Arithmetik (Breslau, 1884) ; also cf. Bertrand Rus.sell, The 
Principles of Mathematics (Cambridge, 1903), and his article on 
“Mathematical Logic” in Amer. Quart. Journ. of Math. (vol. xxx., 
1908). Also the following works are of importance, though not all 
e.xpressly expounding the Leibnitzian point of view: cf. G. Cantor, 
“Grundlagen einer allgemeinen Mannigfaltigkeitslchre,” Math. Annal., 
vol. xxi. (1883) and subsequent articles in vols. xlvi. and xlix.; 
also R. Dcdekind, Stetigkeit und irrationale. Zahlen (1st ed., 1872), 
and Wa.s sind und was sollen die Zahlen? (ist ed., 1887), both tracts 
translated into English under the title Essays on the Theory of 
Numbers (Chicago, 1901). These works of G. Cantor and Dedekind 
were of the greatest importance in the progress of the subject. 
Also cf. G. Pcano (with various collaborators of the Italian school), 
Formulaire de mathimatiques (Turin, various editions, 1894-1908; 
the earlier editions are the more interesting philosophically) ; Felix 
Klein, Lectures on Mathematics (New York, 2894) ; W. K. Clifford. 
The Common Sense of the exact Sciences (London, 1885) ; H. 
Poincar6, La Science et Vhypolhtse (Paris, ist ed., 1902), English 
translation under the title. Science and Hypothesis (London, 1905) ; 
L. Couturat, Les Principes des malMmatiques (Paris, 1905) ; E. Mach, 
Die Mechanik in ihrer Entwickelung (Prague, 1883), English trans- 
lation under the title, The Science of Mechanics G.<ondon, 1893) ; 
K. Pearson, The Grammar of Science (London, ist ed., 1892 ; 2nd ed., 
1900, enlarged) ; A. Cayley, Pre.ndential Address (Brit. As.soc., 1883) ; 
B. Russell and A. N. Whitehead, Principia Mathematica (Cambridge, 
1911). (A. N. W.) 

MATHER, COTTON (1663-1728), American Congrega- 
tional minister and author, .son of Increase Mather (q.v.), lived 
all his life in Boston, where he was born on Feb. 12, 1663. From 
1685 till his death he was a minister of the Second Church there. 
He took his A.B. at Harvard in 1678 and his A.M. in 1681. 

In 1688 and 1689 when some of the colonists opposed the royal 
governor, Sir Edmund Andros, Mather was one of their leaders. 
When Sir William Phips, one of his disciples, became governor 
in 1692, Mather became influential in politics, but the ill success 
of Phips’s administration and perhaps Mather’s own lack of 
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diplomacy lessened his power. After 1702, when Joseph Dudley 
became governor, he lost most of his political prestige. He was 
made a fellow of Harvard in 1690, but gave up this office in 1703 
after his father had been ousted from the presidency of the college. 
He longed to be president himself, but those who opposed his con- 
servative views on church polity, differed with him politically, 
or disliked his too dictatorial tone on public affairs, prevented his 
being cho.sen. He turned much of his attention to Yale which he 
hoped might remain a stronghold of Congregational orthodoxy 
now that Harvard was less strict, and in 1722 seems to have 
declined an offer of the presidency of the Connecticut college. 

Perhaps his most tangible public service was his advocacy of 
inoculation for smallpox in 1721. He interested Dr. Zabdiel Boyl- 
ston, and his fearless scientific attitude in the face of opposition 
did much to advance the new weapon against the disease. 

In his own day his fame was international. He corresponded 
with several distinguished European scholars, was elected to the 
Royal Society in 1713, and the University of Aberdeen gave him 
an honorary degree in 1710. His contemporary reputation was 
based partly on his writings — ^he publi.shcd some 450 works on 
history, science, biography and various aspects of theology 
and religion — most important of which is a collection of biogra- 
phies and historical fragments bearing on the “church history of 
New England” and called the Ma^mlia Christi Americam (1702). 
In spite of manifest defects this was the mo.st elaborate book of 
the kind thus far produced in the Colonies, and is still of great 
historical value. It has also some real literary merit. In part, too, 
he was famous for his scholarship — which, judged by the standards 
of his time, was great — for his amazingly wide reading, for his 
preaching, for his interest in and knowledge of current science 
and for his zeal in promoting piety and religion. 

Ever since 1728 Cotton Mather has been more celebrated than 
any other American Puritan. Part of his notoriety is based on the 
theory that he was to some extent personally responsible for the 
witchcraft prosecution at Salem in 1692. He believed in witch- 
craft, investigated cases of supposed diabolic possession, and wrote 
before 1700 several books on the .subject, among them an account 
of some of the Salem trials. Thus he may have stimulated the 
popular excitement of 1O92, but that he tried to do so or was 
malicious in intent is not shown by the evidence. He warned the 
witch judges that some of their methods were unfair, and was 
convinced that some of the victims were unjustly sentenced. 

A conservative, he kept abreast of many of the newer ideas of 
his time, and grew in tolerance toward other sects than his own. 
In 1718 he helped to ordain a Baptist minister; in 1726 he boasted 
that his own church had admitted to communion members of other 
denominations. In his writing he achieved some admirable prose, 
though he was archaic in his love of learned .illusions and quota- 
tions. Nervously sensitive, hot-tempered, too eager in controversy, 
he had traits of the fanatic; vanity and ambition were elements 
in his character. None the less, throughout his life he gave himself 
unsparingly for what he believed was the good, spiritual and ma- 
terial, of his fellow men. However much some aspects of his na- 
ture and methods may repel, one must respect the nobility of his 
motives and his devotion to an ideal. He married three times. 
Nine of his 15 children died young, and only two outlived him. 

See Cotton Mather’s Diary, ed. W. C. Ford (1911-12), and the 
biographies by Samuel Mather (1729), Barrett Wendell (1891, 1926), 
and A. P. Marvin (1892). For bibliography see J. L. Sibley, Biograph- 
ical Sketches of Harvard Graduates, vol. iii. (1873-85), and Cambridge 
History of American Literature, vol. i. (1917-21); see also K. B. 
Murdock, cd., Selections from Cotton Mather (1926), which contains 
a biographical and critical introduction. Many of the numerous short 
articles on Mather’s life and activities arc in the Proceedings of the 
American Antiquarian Society and of the Ma.<%sachusetts Historical 
Society, and in the Publications of the Colonial Society of Massachu- 
setts. See also B. Wendell, Cotton Mather, the Puritan Priest (1926) ; 
R. P. and L. Boas, Cotton Mather, Keeper of the Puritan Conscience 
(N.Y., 1928). (K. B. M.) 

MATHER, INCREASE (1639-1723), American Congre- 
gational minister and author, was the youngest son of Richard 
Mather {q.v.). Born in Dorchester on June 21, 1639, he gradu- 
ated at Harvard in 1656, took his M.A. degree at Trinity college, 
Dublin, in 1658. and ministered to congregations at Great Tor- 


rington, Devonshire, at Guernsey, at Gloucester, and at Wey- 
mouth and Dorchester in Dorsetshire. He returned to Boston 
in i66t, and in the next year married Maria, daughter of the Rev. 
John Cotton. He became teacher of the Second church in Boston 
in 1664, licenser of the press in 1674, fellow of Harvard in 1675, 
and in 1685 president of the college. In 1688 he went to London 
as the emissary of some of the Massachusetts churches to try to 
regain the old colonial charter. In 1690 he was made one of the 
Colony’s official agents in England. He stayed in London till 
1692, interviewing James II., William III., Queen Mary, and 
many others influential in politics. He enlisted in his cause the 
good offices not only of his Puritan brethren but of Penn the 
Quaker and of Bishops Burnet and Tillotson, the Anglicans. The 
old charter was not restored, but Mather was instrumental in 
making some of the terms of the new charter of 1691 more fa- 
vourable to the colonists than they might otherwise have been. 
The king allowed him to nominate the royal governor and the 
other officers for the first year under the new charter. Phips, 
the governor of Mather’s choice, proved unpopular, as did the 
charter itself, so that in 1701 those who combated Mather’s 
political views or envied his power forced him from the presidency 
of Harvard. 

For the rest of his life he was less active in public affairs, bul 
wrote much and remained a dominating figure in Congregational 
councils. In 1721 he joined the campaign for inoculation for 
smallpox, in spite of his age and heedless of popular opposition. 
He published more than 150 books, most of them theological, 
but a few dealing with history, biography, or, in part, with science. 
Among the more interesting to-day are his life of Richard Mather 
(1670), his political tracts written in 1688-93, his Essay for the 
Recording of Illustrious Providences (1684), a collection of nar- 
ratives of strange happenings in New England with discus.sion of 
a few scientific topics, his Brief History of the War with the In- 
dians (1676), and his account of the Indian wars in New England, 
A Relation of the Troubles . . . (1677). His Cases of Con- 
science (1693) displays his attitude toward the witchcraft trials 
of 1692, and it is probable that the appearance of this book did 
much to end convictions for witchcraft in Massachusetts. 

Harvard developed during Mather’s term of office; his agency 
in England had important historical results; and to the fame 
given him by the.se things was added that derived from his reputa- 
tion as preacher and scholar. He manifested his interest in sci- 
ence by forming a scientific society in Boston in 16S3. His large 
library reflected the wide range of his reading in politics, science, 
the classics and history, as well as in theology. His hot temper, 
his stout championing of his own doctrines — though he was more 
moderate in debate than most of his adversaries — and his reputed 
ambition made enemies, who were, however, always outnumbered 
at home and abroad by those w^ho revered him as a leader. He 
grew in tolerance, and in 1718 helped to ordain a Baptist minister 
in Boston. On one occasion at least, members of other sects were 
admitted to communion in his church. Among his many friends 
were Richard Baxter, the great English Puritan, and the physici.st, 
Robert Boyle. To them he seemed, as to most later historians, the 
most powerful man of his time in the Puritan Colonics. 

Bibliography. — See K. B. Murdock, Increase Mather (1925), for 
a detailed biography, with a list of Mather’s writings and of sources 
of information about him. Sec also Cotton Mather, Parentator 
(1724); W. Walker, Ten Hew England Leaders (1901); and J. L. 
Sibley, Biographical Sketches of Harvard Graduates, vol. i. (1873-85). 
Likenesses of him are reproduced and discussed in K. B. Murdock, 
The Portraits of Increase Mather (1924). (K. B. M.) 

MATHER, RICHARD (1596-1669), American Congrega- 
tional minister, was born in Lowton, Lancashire, England. At 
15 he began to teach at a grammar school at Toxteth Park, near 
Liverpool. In 1618 he attended Brasenose college, Oxford, for 
a few months, but in November became minister of the Toxteth 
chapel. His Puritan tendencies led the ecclesiastical authorities 
to silence him in 1634, and on Aug. 17 of the next year he arrived 
at Boston (Mass.). A year later he became teacher of the church 
at Dorchester, and held that office until his death on April 22. 
1669. He was locally celebrated as a preacher, and his books on 
the principles of New England Congregationalism together with 
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his activity in colonial church councils made him one of the most 
famous New England Puritans of his day. He was one of the 
translators of The Whole Booke of Psahnes (1640), the “Bay 
I’salm Book” designed for use in colonial churches. His greatest 
achievement was a statement of the creed and polity of Massa- 
chusetts Congregationalism which, with but few alterations, was 
printed as A Platform of Church Discipline (1649). This, the 
“Cambridge Platform,” was for years the basic document of his 
sect in Massachusetts. He was an active advocate of the “Half- 
W'ay Covenant,” a plan which provided a modified form of church 
membership for those who were unable to meet the tests prescribed 
by the original Congregational polity. 

By his first wife, Katharine Holt of Bury, whom he married 
in 1624, he had six .sons, four of whom became ministers. His 
second wife was Sarah Cotton, widow of the Rev. John Cotton 
of Boston. 

Bibliography. — Increase Mather, The Life and Death of , 
Richard Mather (Cambridge, 1O70, reprinted Boston, 1850, with 
Kichurd Mather’s journal of his voyage to New England) ; Cotton 
Mather, May,nalia (Book HI., Part 2, Chap. 20, 1702); W. Walker, 
Ten New Knf'land Leaders (1901) ; and K. B. Murdock, Increase 
Mather (Chap. 1-4, 1925). (K. B. M.) 

MATHEW, THEOBALD (1790-1856), Irish temperance 
reformer, was born at Thomastown on Oct. 10, 1790. A member 
of the Capuchin order, he successfully conducted a tcmi>crancc 
campaign at Cork, where he laboured for many years. His influ- 
ence, great in Ireland, spread to England and America, and in 
1847 he was granted a pen.sion by Queen Victoria. He died at 
()ueenstown on Dec. 8, 1856. 

See J. F. Maguire, Father Mathew , a Biography (1863). 

MATHEWS, CHARLES (1776-1835), English actor, was 
born in London on June 28, 1776. His father was “a serious book- 
.seller,” who also officiated as minister in one of Lady Hunting- 
don’s chapels. Mathews was educated at Merchant Taylors* 
school. For .several years, from 1794 onwards, Mathews played in 
Dublin. In May 1803 he made his first London appearance at the 
Haymarket as Jabel in Cumberland’s The Jew and as Lingo in 
The Agreeable Surprise. From this time his professional career 
was an uninterrupted triumiih. He was a simple and kind hearted 
man with a wonderful gift of mimicry. Mathews visited America 
in 1822 and in 1834. His last appearance in New York wa.s on Feb. 
II, I S3 5, when he played Samuel Coddle in Married Life and 
Andrew Steward in The Lone House. He died at Plymouth on 
June 28, 1835. In 1797 he had married Eliza Kirkham Strong 
(d. 1802), and in 1803 Anne Jackson, an actress, the author of 
the popular and diverting Memoirs, by Mrs. Mathews (4 vols., 
i83«-39)- 

His son Charles James Mathews (1803-1878), who was born 
at Liverpool on Dec. 26, 1803, was educated it Merchant Tay- 
lors* school, and then articled as pupil to an architect. On Dec. 7, 
*^35, he played George Rattleton in his own play The Hump- 
backed Lover at the Olympic theatre, London. In 1838 he mar- 
ried Madame Vestris, then lessee of the Olympic, but his man- 
agement of this theatre, and subsequently of Covent Garden, 
and of the Lyceum, did not succeed financially. In the year of 
his marriage he visited America. As an actor he held in England 
an unrivalled place in his peculiar vein of light eccentric com- 
edy. The easy grace of his manner, and the imperturbable sol- 
emnity with which he perpetrated his absurdities, never failed to 
charm and amuse, his humour being measured and restrained. He 
excelled in plays like The Game of Speculation, My Awful Dad, 
Cool as a Cucumber, Patter versus Clatter and Little Toddlekins. 
In 1856 Mme. Vestris died, and the next year Mathews visited the 
Cnited States, where in 1858 he married Mrs. A. H. Davenport. 

Mathews was one of the few English actors who played in 
French successfully; he appeared in Paris in 1863 in a French 
version of Cool as a Cucumber, written by himself. At the age 
of 65 Mathews set out on a world tour, which included a third 
visit to America, and on his return in 1872 he continued to act till 
his death on June 24, 1878. He made his last appearance in New 
York at Wallack*s theatre on June 7, 1872, in H. J. Byron*s Not 
such a Fool as he Looks. His last apf)earance in London was at 
the Op6ra Comique on June 2, 1877, in The Liar and The Cosy 
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Couple. At Stalybridge he gave his last ix'rformance on June 8, 
1878, when he played Evergreen in his own comedy Mv Awful 
Dad. 

See the Life of Charles James Mathews, ed. Charles Dickens (2 vols., 
1879) ; H. G. Paine, Actors and Actresses of Great Britain and the 
United States (New York, 1S86). 

MATHEWS, SHAILER (1863- ), American educator 

and theologian, was born at Portland (Me.), on May 26, 1863. 
He graduated from Colby college (18S4), and continued his 
studies at Newton Theological institution and the University of 
Berlin. He was associate professor of rhetoric (1887-89) and 
professor of history and political economy (1889-94) at Colby 
college. In 1S94 he went to the University of Chicago as asso- 
ciate professor, and in 1897 became professor of New Testament 
history and interpretation. In 1908 he was made dean of the 
divinity school. In 1912-16 he was president of the Federal 
Council of the Churches of Christ in America, and he visited 
Japan in 1915 as representative of that body. From 1903 to 1911 
he was editor of 7 ' he World To-day; in 1913-20, of The Biblical 
World. He has written a number of books including The Social 
Teachitifi of Jesus (1897 ) ; A History of New Testament 'Times in 
Palestine (1899, rev. ed., 1910); The French Revolution (1901, 
enl. ed. 1923); The Spiritual Interpretation of History (1916); 
and 'The Faith of Modernism (1924). 

MATHEWS, THOMAS (1676-1751), British admiral, was 
born at Llandaff Court, Llandaff. He entered the navy about 
1690 and after various appointments during the war with Spain 
(1718-20) commanded the “Kent” in the fleet of Sir George 
Byng (Lord Torrington). From 1 722 to 1 724 he bad the command 
of a small squadron sent to repress the pirates of the coast of 
Malabar. He .settled down at Llandaff until March 1741, when 
he was appointed to the command in the Mediterranean, and 
plenipotentiary to the king of Sardinia and the States of Italy. 
His unfortunate engagement with a Spanish squadron of line-of- 
battlc.ships near Hyeres in Feb. 1744 marked the lowest pitch 
reached in discipline and fighting by the fleet in the i8th century. 
The British fleet followed the enemy in light winds on Feb. 10, 
and became scattered. Mathews hoisted the signal to form 
the line, and then when night fell, to lie to. Leslock, who com- 
manded in the rear, wa.s at some distance from the body of the 
fleet, and obeyed the second order, with the result, apparently 
desired, that in the morning he was far away from Mathews. The 
enemy were within striking distance of the. van and centre of the 
British fleet, and Mathews attacked their rear. Lestock never came 
into action at all. Several captains behaved very badly, and 
Mathews in anger bore down on the enemy out of his line, while 
the signal to keep the line was still flying at his mast head. The 
French and Spaniards got away, and were not iiursued, though they 
were of inferior .strength. The battle led to more than twenty 
courts-martial and a parliamentary inquiry. Lestock wa.s brought 
to trial, and acquitted on the ground that he had obeyed orders. 
Mathews was condemned to be di.smissed from the service on the 
ground that he had not only failed to pursue the enemy but had 
taken his fleet into action in a confused manner. Mathews died in 
London on Oct. 2, 1751. 

See Beatson, Naval and Military Memoirs, vol. i. (1790; 2nd cd., 
1804) ; Montagu Burrow.s, Life of Hawke (3rd ed., 1904). The charges 
and findings at the courts-martial on both Lestock and Mathews were 
published at the time. 

MATILDA (1102-1164), queen of England and empre.ss, 
daughter of Henry I. of England, by Matilda, his first wife. In 
1109 .she was betrothed to the emiR;ror-elect, Henry V., and 
was sent to Germany, but the marriage w^as delayed till 1114. 
Her husband died in 1125, leaving her childless; and, since both 
her brothers were now dead, she was recalled to her father’s court 
to receive formal recognition as his successor in England and 
Normandy. The reluctance of the Great Council of England to 
acknowledge a female sovereign was increased by her marriage 
to Geoffrey Plantagenet, the heir of Anjou and Maine (1129); 
nor was it removed by the birth of the future Henry II. in 1133. 
On Henry I.*s death England and Normandy accepted his nephew, 
Stephen, of Mortain and Boulogne. Matilda and her husband 
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made an attempt to win Normandy; but Matilda was at last 
persuaded by her half-brother, Earl Robert of Gloucester, to 
visit England and raise her standard in the west, where his influ- 
ence was supreme. With the help of the Church and the barons 
of the west, Stephen was captured at Lincoln (1141); the em- 
press was acclaimed lady or queen of England (she used both titles 
indifferently) and crowned at London. But her arrogance alien- 
ated the Londoners and the papal legate, Bishop Henry of Win- 
chester. Routed at the siege of Winchester, she was compelled to 
release Stephen in exchange for Earl Robert, and her cause steadily 
declined. In 1148, having lost by the earls death her principal 
supporter, she retired to Normandy, of which her husband had 
gained possession. Henceforward she left Henry to pursue the 
struggle with Stephen. She died on Jan. 30, 1164. 

Srr O. Rosslcr, Kaiserin Mathilde (1897) ; J. H. Round, Geoffrey 
de Mandeville (1892). 

MATILDA (1046-1115), countess or margravine of Tuscany, 
popularly known as the Great Countess, was descended from 
a noble Lombard family. Her great-grandfather, Athene of Can- 
ossa, had been made count of Modena and Reggio by the em- 
peror Otto I., and her grandfather- had, in addition, acquired 
Mantua, Ferrara and Brescia. Her own father, Boniface II., the 
Pious, secured Tuscany, the duchy of Spoleto, the county of 
Parma, and probably that of Cremona; and was loyal to the 
emperor until Henry plotted against him. Through the murder 
of Count Boniface in 1052 and the death of her older brother 
and sister three years later, Matilda was left, at the age of nine, 
sole heiress to the richest estate in Italy. She received an excel- 
lent education under the care of her mother, Beatrice of Bar, the 
daughter of Frederick of Lorraine and aunt of Henry III., who, 
after a brief detention in Germany by the emperor, married God- 
frey IV. of Lorraine, brother of Pope Stephen IX. (1057-58). 
Thenceforth Matilda’s lot was cast against the emperor in the | 
great struggle over investiture, and for over 30 years she main- 
tained the cause of the successive pontiffs, Gregory VII., Victor ! 
III., Urban II., Paschal II., with varying fortune, but with j 
undaunted resolution. She aided the pope against the Normans in 
1074, in 1075 attended the synod at which Guibert was con- 
demned and deprived of the archbishopric of Ravenna. Her 
hereditary fief of Canossa was the scene (Jan. 28, 1077) of the 
celebrated penance of Henry IV. before Gregory VII. She pro- 
vided an asylum for Henry’s second wife, Praxides, and urged his 
son Conrad to revolt against his father. In the course of the 
struggle her lands were plundered, and Pisa and Lucca lost, but 
she remained steadfast, and. before her death, had, by means of 
a league of Lombard cities, recovered all her possessions. 

The donation of her estates to the Holy Sec, originally made in 
1077 and renewed on Nov. 17, 1102, though never fully con.sum- 
mated on account of imperial opposition, constituted the greater 
part of the temporal dominion of the papacy. Matilda was twice 
married, first to Godfrey V. of Lorraine, surnamed the Hump- 
backed, who was the son of her step-father and was murdered on 
Feb. 26. 1076; and secondly to the 17-year-old Welf V. of Ba- 
varia, from whom she finally separated in 1095 — both marriages 
of policy, which counted for little in her life. Matilda was an eager 
student: she spoke Italian, French and German fluently, and 
wrote many Latin letters; she collected a considerable library; 
she supervised an edition of the Pandects of Justinian; and An- 
selm of Canterbury sent her his Meditations. She died at Bodeno, 
near Modena, on July 24, 1115, and was buried in the Benedictine 
church at Polirone, whence her remains were taken to Rome by 
order of Urban VIII. in 1635 and interred in St. Peter’s. 

(C. H. H.) 

The contemporary record of Matilda’s life in rude Latin verse, by 
her chaplain Domnizone (Donizo or Domenico), is preserved in the 
Vatican librar>\ The best edition is that of Bethmann in the Monu^ 
menta germ. hist, scriptorrs, xii. 348-409. The text, w'ith an Italian 
translation, was published by F. Davoll under the title Vita della 
granda contessa Matilda di Canossa (Reggio nell’ Emilia, 1888 seq.). 
See A. Overmann, Grdfin Mathilde von Tuscien; ihre Besitzungen 
. . . u. ihre Regesten (Innsbruck, 189s) ; A. Colombo, Vna Nuova 
vita della contessa Matilda in R. accad. d. sci,, Atti, vol. 39 (Turin, 
JQ04) ; L. Tosti, La Contessa Matilda ed i romani pontefici (Florence, 
i 8<;9) ; A. Pannenborg, Studien zur Geschichte der Herzogin MatUde 


von Canossa (Gottingen, 1872) ; F. M. Fiorentini, Memorie delta 
Matilda (Lucca, 1756) ; £. Huddy, Matilda Countess of Tuscany 
(1900) ; Nora Dufl, Matilda of Tuscany (1910) ; Alercati, NelV 8^ Cen- 
tenario di Matildc di Canossa. Scritti varii (1915). 

MATINS, word now only used in an ecclesiastical sense for 
one of the canonical hours in the Roman Breviary, originally 
intended to be said at midnight, but sometimes said at dawn. In 
the modern Roman Catholic Church, outside monastic services, 
the office is usually said on the preceding afternoon or evening. 
In the Church of England the term matins is sometimes used 
for the order of public morning prayer. 

MATISSE, HENRI (1869- ), French painter, was born 

at Catcau (Nord) on Dec. 31, 1869. He studied at the 6cole des 
Beaux- Arts, and under Gustave Moreau. He soon showed revo- 
lutionary tendencies, and was recognised as the boldest member 
of the group known as “Ics fauves.” Though a painter of light, 
he did not treat it as the impressionists had done, by means of the 
juxtaposition of minute touches of colour, but by employing pure 
tones on a large scale. In this way he produced the effect of 
modelling, and, by the contrast of values, was able to give the 
illusion of space. He was particularly successful in his use of 
expressive distortion. Matisse spent two years in Morocco, but 
most of his work was carried on in southern France, at Collioure 
and Nice. Later he reduced the size of his canvases, painting 
still life and landscapes, as well as small feminine figures and 
brilliantly illuminated interiors. He is entitled to be considered 
as the most eminent master of the contemporary French School. 
His drawing exhibits sometimes a nervous restrained manner. 
Matisse’s lithographic work is also of considerable importance. 

Bibijography. — Faurc, Henri Matisse (1920); Marcel Sembat, 
Henri Matisse: trente reproductions prieSdies d’une Hude critique 
(1920) ; A. Baslcr, Henri Matisse (1924). 

MATLOCK, market town, urban district, western parliamen- 
tary division, Derbyshire, England, on the river Derwent, 17 m. 
N. of Derby on the L.M.S. railway. Pop. (1921) 7,060. The 
township includes the old village of Matlock, the district of Mat- 
lock Bridge, and the health resorts of Matlock Bath and Matlock 
Bank. The town possesses cotton, corn and paper mills, while in 
the vicinity there are stone-quarries and lead mines. 

Matlock Bath, i\ m. S. of Matlock, with a separate railway 
station, overlooks the gorge of the Derwent. It has three me- 
dicinal springs, temperature 68° F, which were discovered in 
the 17th century. Lead mining is carried on in the district and 
there are extensive caverns. Similarly Matlock Bank has become 
celebrated for the number and excellence of its hydropathic 
establishments. A tramway, worked by a single cable, over a very 
steep gradient, affords easy communication with Matlock Bridge. 

MATOS FRAGOSO, JUAN DE (1608-1689), popular 
Spanish dramatist, renowned for his adroit recasting of works 
by Lope de Vega, as in La Venganza en el despeno and others. 

MATRASS, a glass vessel with a round or oval body and a 
long narrow neck, used in chemistry, etc., as a digester or distiller. 
The Florence flask of commerce is frequently adapted for this 
purpose. The word is possibly identical with an old name 
“matrass” (Fr. materas, matelas) for the bolt or quarrel of a 
cross-bow. If so, some identity of shape suggests a reason for 
the word “bolthead” also used as a name for the vessel. Another 
derivation may be the Arabic matra, a leather bottle. 

MATRIARCHY. Tales are still told of villages (always 
outside the ken of the narrator) where only women dwell, whose 
population is maintained by the admission annually of one male 
who is put to death when his procreative task is done. Did such 
exist, therein might be found that combination of female dom- 
inance, female kinship, female inheritance which (strictly speak- 
ing) alone constitutes matriarchy or the rule of the mothers. 
Again there are communities the bulk of whose adult male popu- 
lation departs periodically to engage in some seasonal industry 
elsewhere. There the women form a permanent element in the 
social and economic order, but though in a degree matripotestal. 
these communities are in many instances patrilineal and the 
authority of the males is the ultimate basis. 

Distribution of Matriliny^Matriliny, however, the custom 
of reckoning kinship, descent, succession and inheritance in the 
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female line, still survives in various parts of the world. In Aus- 
tralia it is associated with a simple dual system. It is found 
in Sumatra, in Micronesia and Melanesia, again along with the 
dual organization. The primitive folk in Formosa have it. India 
has it in Assam among the Garos, again with a dual organization, 
and the Khasias. On the Malabar coast are matrilineal groups, 
and there are Brahmans whose succession is designated by maru- 
makathayyam-— of the sister’s son, a feature of the matrilineal 
order. The Nairs, a warrior community who once practised 
polyandry, are matrilineal. It still survives in Africa about Lake 
Nyasa, among the 11 a speaking peoples of Northern Rhodesia, in 
.Ashanti, among lower groups in Dahomey, on the Gold and Ivory 
('oasts. The Iroquois in North America were matrilineal, and in 
their polity women played an important part — in the selection and 
dismissal of chiefs. It is found among many Indian tribes. 

L. Morgan, Ancient Society.) 

Locality* — Sometimes the group is matrilineal but patrilocal, 
as in Africa where the wives settle in their husbands* villages. 
Elsewhere, as among the Khasias, the group is matrilineal and 
matrilocal, the husband living in his wife’s village. That the 
locality of marriage affects the social order profoundly, needs 
no elaborate proof. In those cases where marriage is matrilocal 
and kinship is matrilineal, the wife’s kin form a definite local 
group, ready and able to exert supreme authority in cases of con- 
flict, but the husband, the father, has a meed of respect in the 
family and in his wife’s community. Every social system contains 
both the .seeds of conflict, and devices for dealing with them as 
and when they may arise. In matrilineal societies where patri- 
locality prevails, the women as in Africa have evolved organiza- 
tions on the basis of sex solidarity — secret societies (q.v.). 

Survivals. — Many customs have been interpreted as survivals 
of a former matrilineal order, such as the important social func- 
tions discharged by the maternal uncle in initiation rites, at birth, 
marriage and death (see Avunculatf), Some at least are compat- 
ible with a patrilineal system in which cross-cousin marriage was 
appreciated for its economic and social advantages. Here and 
there women are selected as priestesses, ministrants to divine 
beings, sometimes by reason of the demand of a male deity for a 
female servant — ^niore often, by reason of the special psychologi- 
cal characteristics of her .sex. But that may and does happen, 
consistently enough, in sternly patripotestal communities. 

Social llieories. — From the time of Bachofen whose work on 
Mutterrecht was the first scientific attack on the problem, stu- 
dents of social theory have been tempted to see in the matri- 
lineal system, the primitive form of society because “paternitj' 
was a matter of inference as opposed to maternity which is a 
matter of observation” (Maine, Early Law and Custom). They 
pointed to cases of polyandry where paternity was uncertain 
but laid stress on the patrilineal order of the Tibetans and Todas 
where paternal polyandry prevails. Ideas such as these survive, 
revive, die down only to reappear, sometimes reinforced by a 
parade of biological, psychological and sentimental argument 
adorned by a wealth of illustration garnered from China to Peru, 
which ignores the verdict of modern anthropological research 
that “in all parts of the world we find maternal kinship side by 
side with institutions of paternal authority,” and “in all the 
matters in which the father and Ihe mother are vitally essential 
to the child, kinship has to be counted on both sides.” (Malinow- 
ski, Sex and Repression in Savage Society.) The family is a con- 
tinuous instrument essential for the transmission of culture, and 
human society as we now know it, and as the earliest records of 
humanity portray it, is a cultural phenomenon, and the family 
is always a bilateral unit. It is true that everywhere descent, 
succession and inheritance are determined unilaterally, either 
by matrilineal or patrilineal reckoning, but it is also true that 
some of the elements which compose status in the most marked 
matrilineal society arc due to patemality. Speculation may 
bay stress on the assumed priority of matriliny, though the uni- 
linear theory of social evolution has long been discarded. So 
keen a mind as that of Maine never imagined that “any amount 
of evidence of law or usage, written or observed, would by itself 
solve the problems which cluster round the beginnings of human 
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society,” and Darwin, leader of a host of profound biological 
thinkers, declared firmly for the conclusion proffered by the late.st 
expert critic that “the hypothesis according to which promiscuity 
has formed a general stage in the social history of mankind is 
one of the most unscientific ever set forth within the whole 
domain of sociological speculation.” (Westermarck, History of 
Human Marriage ^ 5th cd.) From promiscuity through matri- 
archy to patriarchy was the scheme proposed. The family (the 
bilateral unit ) exists always, everywhere, and motherhood and 
fatherhood are nowhere indeiwndent . exempt from the pressure of 
reciprocity, the primeval principle of social organization. 

Bidliography.— R. H. Lowic, Primitive Society (1021) ; W. H. R. 
Rivers, Social Organizations (1924) ; M. Briffiiult, The Mothers (1927) ; 
PI.R.E. art., “Mother-right.” 

MATRIMONY, a game at cards played with a full whist pack 
upon a table divided into three compartments labelled- “Matri- 
mony,” “Intrigue” and “Confederacy,” and two .smaller spaces, 
“Pair” and “Best.” These names indicate combinations of two 
cards, any king and queen being “Matrimony,” any queen and 
knave “Intrigue,” any king and knave “Confederacy”; while any 
two cards of the same value arc a “Pair” and the diamond ace is 
“Best.” The dealer distributes a number of counters, on the 
compartments, and the other players do likewise. He then gives 
one card to each player, face down, and a second, face up. If any 
turned-up card is the diamond ace, the player holding it takes 
everything on the .space and the deal pas.ses. If not turned, the 
diamond ace has only the value of the otlier three aces. If it is 
not turned, the players, beginning with the eldest hand, expose their 
second cards, and the resulting combinations, if among the five suc- 
cessful ones, win the counters of the corresponding spaces. If the 
counters on a space arc not w’on, they remain until the next deal. 

MATRIX, a word derived from the Latin for womb, chiefly 
used in the .sense of a bed or enclosing mass in which something is 
shai^ed or formed. Matrix is thus u.scd of a mould in which a 
de.sign or pattern is made in intaglio, and from which an impres- 
sion in relief is taken (see Si:ai.s). In mineralogy, the matrix is 
the mass in which a crystal mineral or fossil is embedded. In 
mathematics, it is an arrangement of numbers or symbols in a 
rectangular or square figure. (See Alcichuaic Forms.) 

In mediaeval Latin matrix and the diminutive matricula signi- 
fied a roll or register, particularly one containing the names of the 
members of an institution, as of the clergy of a cathedral. From 
this use is derived “matriculation,” the admi.s.sion to member- 
ship of a university, also the name of the examination for such 
admission. Matricula was also the name of the contributions in 
men and money made by the various States of the Holy Roman 
empire, and in the recent German empire the contributions made 
by the federal States to the imperial finances were called Matri- 
matricular contrilmtioris. (See Germany: Finance.) 
MATSUDAIRA, TSUNEO (1877- ), Japanese diplo- 

mat, was born in Tokyo. He studied at the Imperial University 
of Tokyo, and in 1902 entered the Foreign Olfice. His first ex- 
perience abroad was gained in f’eking where he was a secretary of 
legation. He became first secretary of the embassy in London, 
and later in Paris. From 191S-9 he w'as Jai)anc.se high commis- 
sioner in Siberia and in 1920 was appointed director of the bureau 
for European and American affairs at the Foreign Office in 
Tokyo. In 1921-2 Matsudaira was chief secretary of the Japa- 
nese delegation to the Washington Conference. In 1923, he held 
the appointment of vice-mini.stcr for foreign affairs. In 1925, after 
critici.sm of Hanihara, the Japanese ambassador, Matsudaira was 
appointed ambassador and he undertook his duties with the 
avowed intention of bettering American- Japanese relations. He 
returned from Wa.shington in the summer of 1928, and was ap- 
pointed ambassador to London. His eldest daughter Setsuko was 
married to Prince Chichibu, brother of the Emperor of Japan, 
on Sept. 28, 1928. 

MATSUKATA, MASAYOSHI, Prince Marquis (1835- 
1924), Japanese statesman, was born at Kagoshima in 1S35, being 
a son of a samurai of the Satsuma clan. On the completion of the 
feudal revolution of 1868 he was appointed governor of the prov- 
ince of Tosa, and in 1874 was transferred to Tokyo as assistant 
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minister of finance. In 1880 he held the portfolio of home affairs, 
and in 1881 was minister of finance. The condition of the cur- 
rency of Japan was at that time deplorable, and national bank-, 
ruptcy threatened. The coinage had not only been seriously de- 
based. but much paper currency had been circulated as a tempo- 
rary expedient for filling an impoverished exchequer. In 1878 
depreciation had set in, and the inconvertible paper had by the 
close of 1881 grown to such an extent that it w^as then at a dis- 
count of 80% as compared with silver. Matsukata urged that the 
issue of further paper currency should be stopped at once, the 
expenses of administration curtailed, and the resulting surplus 
of revenue used in the redemption of the paper currency and in 
the creation of a specie reserve. These proposals were acted 
upon : the Bank of Japan w'as established, with the right of issuing 
convertible notes; within three years the paper currency was at 
par value with silver, and the currency placed on a solvent basis. 

From this time Japan’s commercial and military advancement 
made uninterrupted progress. But pari passu with the impetus 
given to trade by the successful conclusion of the war with China, 
the national expenditure rose within a few years from 80 to 250 
million yen. The task of providing for this expenditure fell on 
Matsukata, who had to face the diet's opposition. But he dis- 
tributed the increased taxation so equally, and chose its subjects 
so wisely, that the ordinary administrative expenditure and the 
interest on the national debt were fully provided for, while the 
unusual military expenditure was met from the Chinese indemnity. 
In 18 78 Matsukata saw the advantages of a gold standard, but 
not until 1S97 when the bill authorizing it w'as passed, could his 
scheme be realized. 

Matsukata, who in 1884 was created count, twice held the 
office of prime minister (1S91-92, 1896-98), and during both 
his administrations he combined the portfolio of finance with the 
premiership; from Oct. 1898 to Oct. 1900 he was minister of 
finance only. His name in Japanese history is indissolubly con- 
nected with the financial progress of his country at the end of 
the 19th century. In September 1907 he was advanced to the 
rank of marquis. From 1917 to 1922 he was keeper of the privy 
seal, and on resigning from this post was created a prince. He 
died in Tokyo on July 2, 1924. 

MATSYS (Massys or Metzys), QUENTIN (1466-1530), 
Flemi.sh artist, w^as born at Louvain where he learned the trade 
of a blacksmith. During the greater part of the 15th century, the 
centres in which the painters of the Low Countries most congre- 
gated were Bruges, Ghent and Brus.sels. Towards the close of the 
same period Louvain took a prominent part in giving employment 
to workmen of every craft. It was not till the opening of the 
16th century that Antwerp usurped the lead which it afterwards 
maintained against Bruges and Ghent, Brussels, Mechlin and Lou- 
vain. Quentin Matsys was one of the first men of any note who 
gave repute to the guild of Antwerp. A legend relates how the 
smith of Louvain was induced by affection for the daughter of an 
artist to change his trade and acquire proficiency in painting. Van 
Mander does not give us the name of his master. He was ten 
years old when Dierick Bouts died at Louvain, and his style was 
probably formed by the Bouts tradition, which survived in the 
workshop of Dierick's son, Albert. In 1491 Matsys went to Ant- 
werp, and was there admitted into the guild of St. Luke. He 
was one of the first men of any note in the guild of that city, which 
was then rapidly becoming the most important commercial centre 
in the Netherlands. Early works by the master are two pictures 
of **The Virgin and Child” in the Brussels gallery. Matsys'’ most 
celebrated picture is the great triptych of the “Pieta,” which he 
executed in 1511 for the joiners’ company, in the cathedral of 
Antwerp. It is now in the Antwerp museum. Next in impor- 
tance is the “Marys of Scripture round the Virgin and Child,” 
which was ordered for the cathedral of Louvain and is now in 
the Brussels gallery. These pictures display great earnestness in 
expression, strong religious feeling, great minuteness of finish and 
a general absence of light or shade. As in early Flemish pictures, 
so in those of Matsys superfluous care is lavished on jewellery 
edgings and ornament. There is a tendency to accentuate individ- 
ual expression. This tendency is illustrated in such pictures as 


“The Old Man and the Courtesan” in the Pourtales collection, 
Paris, and the “Market Bankers” in the Louvre, where an attempt 
is made to display cupidity and avarice. The “Ecce Homo” and 
“Mater Dolorosa” at Antwerp display serenity and dignity. Very 
attractive are his pictures with figures on a smaller scale, like the 
polyptych in Munich, the scattered parts of which have recently 
been fitted together; “The Virgin and Child,” in the Aynard col- 
lection in Paris, and the two wings of an altarpiece representing 
“St. John” and “St. Agnes” standing against landscapes which 
stretch into the distance. These landscape backgrounds are often 
in the style of Patinir, who came to Antwerp in 1515, and is said 
to have painted backgrounds for some of Matsys’ pictures. “The 
Crucifixion” in the Liechtenstein collection is believed to be the 
joint work of the two masters. 

In 1517 Matsys was great as a portrait painter. He painted the 
portraits of Erasmus and of Peter Gillis to be sent to Sir Thomas 
More. The original of the Erasmus may be the picture of the 
Stroganoff collection, while the Gillis is in Lord Radnor’s collec- 
tion. It drew from Sir Thomas More a eulogy in Latin verse. 
Other portraits are at the museums of Chicago and Oldenburg, and 
in the collections of Lord Amherst and the prince of Liechtenstein. 
The man with a pair of eyeglasses in the Stadel gallery at Frank- 
furt is full of vitality; he seems to be speaking. The Musee Andre, 
Paris, has an expressive profile of a man, signed and dated 1513. 
The artist obviously aimed at depicting the desires and emotions of 
the men of his day. When compared with portraits by Durer or 
Holbein, Matsys’ art appears subjective and personal. He came 
into contact with both German masters, for both in turn visited 
him in his house at Antwerp. Diircr’s first call was made in August 
1520. The two men must have had much in common, for they 
were both humanists. The lost original of Quentin’s “St. Jerome 
in his Study,” of which there is a copy in Vienna, owed something 
to Diirer’s “St. Jerome,” now at Lisbon. Holbein, as a young 
man of 27, passed through Antwerp in 1526 on his way to England, 
and he carried an introduction from Erasmus to Gillis, who was to 
send him to Matsys’ house. The question as to how much Matsys 
was indebted to the Italian art of his time is difficult to determine. 
There is a picture by him from the Raezinski collection in the 
museum at Posen, representing the Virgin and Child playing with 
the lamb. These figures are obviously copied from Leonardo’s 
famous “St. Anne, the Virgin and Child,” now in the Louvre, ex- 
cept that the St. Anne is left out and the group is placed on a land- 
scape background in the style of Patinir. Quentin Matsys died 
at Antwerp in 1 530. He had two sons who were artists. 

Jan Matsys (1509-1575) was at first a weak imitator of his 
I parent. He became master in the guild of Antwerp in 1531, was 
banished for his heretical opinions in 1543, and stayed away until 
1558. During these years he is supposed to have visited Italy 
or France. An early picture by him is the “Virgin kissing the 
Child” in the church of St. James at Antwerp, which imitates the 
“Madonna Enthroned” by his father, now at Berlin. A half-length 
“Judith,” now in the museum at Boston, is of a later date and 
seems to recall Italian or French influences. To the same class 
belongs the “Lot and his Daughters” at Vienna, dated 1563. 

CoRNELYS Matsys (1513-1579) became a master painter in 
1531. There is a signed picture by him at Amsterdam, dated 
1538, representing the “Prodigal Son,” also a genre picture, signed 
and dated 1543 at Berlin. He painted landscapes in the style of 
his father, and he was also an engraver. 

See Max Friedlandcr, Van Eyck an Bruegel (1921); Sir Marlin 
Conway, The Van Eycks and their followers (1921). 

MATTEAWAN, NEW YORK: see Beacon, New York. 

MATTER: see Kinetic Theory op Matter; Atom; 
Nucleus. 

MATTERHORN, one of the best-known mountains (i4Jl^- 
ft.) in the Alps. It rises south-west of the village of Zermatt, and 
on the frontier between Switzerland (canton of the Valais) and 
Italy. Though on the Swiss side it appears to be an isolated 
obelisk, it is really but the butt end of a ridge, while the Swiss 
slope is not nearly as steep or difficult as the grand terraced walls 
of the Italian slope. It was first conquered, after a number of at- 
tempts chiefly on the Italian side, on July 14, 1865, by E. Whym- 
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per’s party, three members of which perished with the guide by 
a slip on the descent. Three days later it was scaled from the 
Italian side by a party of men from Val Tournanche led by J. A. 
Carrel. Nowadays it is frequently ascended in summer, especially 
from Zermatt. 

MATTHEW, ST. In Mark’s list of the Twelve appointed 
by Christ (iii. 13 seq.), the name of Matthew is seventh, and 
is followed by that of Thomas. Apparently the evangelist has 
made some attempt to arrange the names in the order of their 
eminence in the early Church. His list may possibly indicate also 
that Matthew and Thomas were accustomed to work together; 
it was usual for Christian missionaries to work in pairs (Acts 
viii. 14, xi. 25, xiii. 2, xv. 22-39, 40» etc.), and Mark records that 
Christ sent out the Twelve on a mission “two by two” (vi. 7). In 
the corresponding list in the Third Gospel (Lk. vi. 15) Matthew’s 
name occurs in the same position: the First Evangelist, who 
groups the names in pairs, gives “Thomas and Matthew” as the 
fourth (x. 3). A slightly different grouping is given in Luke’s list 
of members of the primitive community in Jerusalem (Acts i. 13), 
“Philip and Thomas, Bartholomew and Matthew.” 

The First Evangelist, however, when he records from St. Mark 
the story of the call of Levi the tax-collector, substitutes the name 
“Matthew” for that of “Levi the son of Alphaeus”; he also adds 
“the tax-collector” to Matthew’s name in his list of the Twelve 
(ix. 9, X. 3). According to tradition indeed it was Matthew himself 
who was the author of the First Gospel, but the tradition is un- 
doubtedly a mistaken one. It probably had its origin in the fact 
that the evangelist made use of a collection of Christ’s Sa)dngs 
much valued by his community and believed to be the work of 
the Apostle Matthew: his identification of Matthew with Levi 
bears witness to the interest of his readers in that Apostle. See 
Matthew, Gospel of. 

It is of course possible that the identification is a mistaken 
one. On the assumption that it is correct, “Matthew” (of which 
the probable meaning is “Jehovah’s gift”) would appear to be the 
Christian name of Levi, who had been employed as a tax-collector 
in the service of Herod Antipas, and whose call to be one of the 
immediate followers of Jesus Christ came to him as he sat at 
the custom house by the Lake of Galilee, presumably near Caper- 
naum. It should be noted that Mark’s story of his call resembles 
that of the call of Peter and Andrew and the sons of Zebedee: 
we should expect to find Levi somewhere in his list of the Twelve. 
As a tax-collector Levi would share in the distrust and contempt 
which these officials had earned for themselves everywhere: 
among the Jews the stigma of , ritual uncleanness (through inter- 
course with Gentiles) was also attached to them. 

According to Luke (v. 29) Levi afterwards made a great feast 
for Jesus in his house. But the evangelist is here rewriting Mark, 
whose statement that “he was sitting at meat in his house” does 
not necessarily bear the meaning put upon it by Luke ; Mark may 
mean that Jesus was entertaining friends at his own table, insert- 
ing the incident here as another illustration of the attitude of 
Jesus towards “tax-collectors and sinners.” 

It will be seen that the New Testament affords us but scanty 
and uncertain information in regard to St. Matthew. Outside the 
New Testament the only statement of any importance in regard 
to the Apostle is the passage from Papias preserved by Eusebius: 
“So then Matthew composed the Oracles in the Hebrew language, 
and each one interpreted them as he could.” A discussion of this 
statement will be found in the article Matthew', Gospel of. 

Legend differs as to the scene of the Apostle’s missionary la- 
bours, and as to whether he died a natural or a martyr’s death. 
As the Evangelist Matthew is usually represented in Christian art 
by the “man” of Ezek. i. 10, Rev. iv. 7. (B. T. D. S.) 

MATTHEW, TOBIAS or TOBIE (1546-1628), archbishop 
of York, son of Sir John Matthew of Ross, Hereford.shire, was 
born at Bristol. He was educated at Wells, and then in succession 

University college and Christ Church, Oxford. He was public 
orator in 1569, president of St. John’s college, Oxford, in 1572, 
dean of Christ Church in 1576, vice-chancellor of the university in 
^ 579 , dean of Durham in 1583, bishop of Durham in 1595, and 
archbishop of York in 1606. In 1581 he had a controversy with 
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the Jesuit Edmund Campion, and his arguments were published in 
Oxford in 1638 under the title, Piwwwi et enUnentissimi viri Tobiae 
Matthew f archiepiscopi olim Eboracencis condo apologetica ad’ 
versus Campianam, While in the north he was active in forcing 
the recusants to conform to the Church of England. He died on 
March 29, 1628. 

His son, Sir Tobias, or Todie, Matthew (1577-1655), friend 
of Francis Bacon, was educated at Christ Church, and was early 
attached to the court, serving in the embassy at Paris. He sat in 
parliament for Newport, Cornwall, in 1601, and for St. Albans in 
1604. Before this time he had become the intimate friend of 
Bacon, whom he replaced as member for St. Albans. When peace 
was made with Spain, on the accession of James I., he went to 
Italy, where he embraced Roman Catholicism. When he returned 
to England he was imprisoned. In 1608 he was exiled, but was 
permitted to return to England in 1617-19, and finally in 1621. 
At home he was known as the intimate friend of Gondomar, the 
Spanish ambassador. In 1623 he was sent to join Prince Charles, 
afterwards Charles I., at Madrid, and was knighted. He remained 
in England till 1640, when he was finally driven abroad by the 
parliament, which looked upon him as an agent of the pope. He 
died in the English college in Ghent on Oct. 13, 1655. In 1618 
he published an Italian translation of Bacon’s essays. The “Essay 
on Friend.«ihip” was written for him. His translation of The Con- 
fessions of the Incomparable Doctor St. Augustine involved him in 
controversy. His correspondence was published in London in 1660. 

For the father, see John Lc Neve’s Fasti ecclesiae anglicanae (1716), 
and Anthony Wood’s Atkcnae oxonivnsvs. For the son, the notice in 
Athenae oxonknsvsy an abridgment of his autobiographical Historical 
Relation of his own life, published by Alban Butler in 1705, and A. H. 
Matthew and A. Calthrop, Life of Sir Tobie Matthew (1907). 

MATTHEW, GOSPEL OF, ST. The Church for which 
this book was originally written appears to have been composed 
for the mo.st part of Greek-siieaking Jews, who, though broken 
completely with orthodox Judaism, still retained the Jewish 
viewpoint. For these Chri.stians as for the Pharisee the end 
of the religious life is the attainment of “righteousness” by 
obedience to the Law, though the Law which they recognize is 
not the Mosaic code hut that code as interpreted and supplemented 
by the teaching of Christ, here collected for them into five great 
discourses (v.-vii. 28, x., xiii, 1-52, xviii., xxiv.-xxv.), the ChrLs- 
tian parallel to the five books of Mo.ses. The interpretation of 
the Law is no longer in the hands of the scribes and Pharisees, 
“hypocrites,” but in tho.se of the Christian teachers. It is the 
Christian community that is the true Israel, and Christ, noi during 
His earthly life but after His Resurrection, ordained that this 
should include Gentile as well as Jew, the terms of admission 
being no longer circumcision and obedience to the Law of Moses 
but baptism and obedience to the teaching of Christ. One of 
the writer’s aims is to insist on the necessity of this obedience, 
since the community has been troubled by the activities of anti- 
nomian teachers (vii. 15 f., xiii. 41, xviii. 6, xxiv. 11, 12). 

The Gospel is meant to serve as a manual of Apologetics as 
well as a book of Church Law. The evidence for the Christian 
Creed that Jesus is the Christ is found in the Old Testament, 
and the author is at pains to point out the correspondence be- 
tween the events of the Gospel history and Old Testament pre- 
dictions {see xxi. 2, xxvi. 15, xxvii. 34). Jc.sus of Nazareth is 
the Messiah of prophecy, and very soon those who have known 
Him only as the Son of Man (the writer seems to understand 
this title as properly applying to Jesus only under the conditions 
of His earthly life) will see Him as the Son of God coming in 
glory to judge the quick and the dead. The apiocalyptic discourse 
in this gospel is more than double the length of the corresponding 
section in Mark; the immediacy of the Parousia is emphasized 
and predictions are more explicit (x. 23, xvi. 27, 28, xxiv. 29). 

Sources. — (i) The gospel of St. Mark was the author’s. sole 
source of information for the main outlines of the life of Christ, 
and he has incorporated it almost entirely in his work. (2) About 
200 verses of Matthew’s non-Marcan material are also repre- 
sented in Luke’s gospel. In many instances the degree of re- 
semblance between the two versions is so close that it is neces- 
sary to suppose that both are drawn from the same Greek source. 
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The symbol Q (Quelle, source) is commonly used to designate 
the common source (or sources) for these non-Marcan parallels 
in Matthew and Luke, which consist for the most part of sayings 
and discourses of Christ. (3) About 400 verses are peculiar to 
this gospel, of which about 100 represent narrative-matter. The 
author can only supplement Mark s account of the earthly life 
of Christ by the stories of the Birth and Infancy, two stories 
connected with St. Peter, the great teacher specially venerated by 
this Church (I’eter walking on the water; the Temple tax), and 
by some details in regard to the Passion and Resurrection (the 
fate of Judas; the intervention of Pilate’s wife; Pilate's exculpa- 
tion of himself; the earthquake and resurrection of the saints; 
the scaling of the tomb and its sequel; the appearances to the 
women and to the Eleven). This material appears to be very 
largely legendary in character; there are some indications con- 
necting it with the Aramaic-speaking Christians of Jerusalem. 
The eleven Old Testament quotations peculiar to Matthew (i. 23, 
ii. 6, 15, 18, 23, iv. IS, viii. 17, xii. 18, xiii. 35, xxi. 5, xxvii. 9) 
probably came from the same source, for while the evangelist 
himself appears to have used the Greek Old Testament and to 
have known no Hebrew these quotations are Christian transla- 
tions from the Hebrew very little influenced by the LXX. version: 
it is moreover difficult to suppose that some of them (see ii. 15, 
18) could ever have been in circulation as “proof texts” without 
the stories in which they are now found. Again, some of the 
sayings peculiar to this gospel suggest that they were ultimately 
derived from the Church of Jerusalem, which was so conserva- 
tive in its altitude towards the Mosaic Law and so suspicious of 
Paul and the mis.sion to the Gentiles, viz., sayings which appear 
to teach the eternal inviolability of the least commandment of 
the Law (v. 18, 19) and to restrict the Christian propaganda to 
the Jewish nation (vii. 6, x. 5, xv. 24). These however the 
evangelist accepts without misgiving and interprets in accordance 
with his own standpoint : in days of increasing lawlessness there 
is need to emphasize the sanctity of the Law, and the extension 
of the Gospel to the Gentiles was authorized by the Risen Christ. 

Plan of the Book and Treatment of Sources. — The story 
of the life of the Lord Jesus as told by Matthew is Mark’s story, 
provided with an appropriate beginning and ending in the stories 
of the Infancy and of the Resurrection appearances, pruned of 
details regarded by the editor as irrelevant or unedifying, and 
enriched by as full a record as possible of Christ's teaching. 
While following Mark in regard to the main outline of events, he 
adopts as far as he can the method of grouping together material 
dealing with similar topics, and skilfully builds up the long dis- 
courses characteristic of this gospel out of isolated sayings and 
blocks of sayings drawn from the different sources at his disposal. 

The Genealog\’ (i. i-i 7 ) shows the Davidic descent of the Mes- 
siah through Joseph, whose legal heir He became when Joseph 
recognized Mary as his wife: the story of the Virgin Birth 
(i. 18-25) proves him David’s Lord as well as son. The Infancy 
narratives (ii. J-23; show prophecy fulfdled and the early history 
of Moses the First Deliverer of Israel repeated in that of the Sec- 
ond. With the account of Messiah’s Call and Preparation (iii. i- 
iv. 16) the editor reaches the point at which two of his Gospel 
records began, Mark and Q. He conflates their accounts, and adds 
an explanation of a Christian difficulty in regard to the baptism of 
Christ (iii. 14, 15 ). It is in the long section which relates the Pub- 
lic Ministry of Christ in Galilee (iv. 17-xiii. 57) that the editor is 
able to employ most freely his method of grouping. The section 
falls into separate chapters, each concerned with a different 
aspect of the Mini.stry, In the first of these the delivery of the 
New Law of the Kingdom of Heaven is described (v.-vii.). This 
discourse, known to us as the Sermon on the Mount, seems to 
represent in the main the conflation of two separate discourses, 
one from Q, which also appears in Luke vi. 20-49, and another 
from his Jerusalem source, which contrasted Christian and Phari- 
saic righteousness (roughly v. 17-vi. 18). Having given an ac- 
count of Christ’s words, the editor proceeds to give an account 
of his Messianic works (viii.-ix. 34) by collecting together nine 
typical miracles. These fall into three groups of three (the 
evangelist is fond of numerical arrangements), and by separating 


the groups, first by the story of some unworthy applicants for 
disciplesbip, then by the story of the call of the despised tax- 
collector to be a disciple, he prepares the way for his next chapter, 
which describes the Mission of the Twelve and their Instructions 
(ix. 35-xi. i). The “charge” which is here given is built up out 
of two missidnary charges which were recorded in Mark and Q 
respectively (the Q charge appears in Luke x. 2f as delivered 
to the Seventy) with the addition of material drawn from other 
sources and contexts (e.g,, Mark’s Apocalyptic discourse). Then 
comes a section describing Christ’s Controversies with his oppo- 
nents (xi. 2-xii. 50), followed, since Christ’s use of parabolic 
teaching was explained as due to Jewish unbelief, by a collec- 
tion of Parables of the Kingdom (xiii. 1-53). The story of the 
Rejection at Nazareth as an epitome of the history of the 
Galilean Ministry forms an apt conclusion (xiii. 53-58). 

After this point the editor is unable to make so much use of 
the method of grouping and follows the order of the Marcan 
narrative, continuing however to build up discourses as before. 

The Period of Wanderings (xiv. i-xvi. 20) which begins with 
the story of the dangerous interest of Herod Antipas in the new 
prophet, closes with the Great Confession as the account of the 
Galilean ministry closes with the Great Rejection. “From that 
time” the Preaching of the Cross takes the place of the Gospel 
of the Kingdom (see iv. 17 and xvi. 21). The Marcan story of 
the journey to Jerusalem, the Trial and Crucifixion is followed 
ver>' closely. The evangelist takes advantage of an incident in 
Mark to construct a long discourse giving the Christian law as 
to Offences in the community (xviii.). Similarly he expands three 
verses of Mark into the long Denunciation of the Scribes and 
Pharisees (xxiii.), and doubles the length of the Apocalyptic dis- 
course in Mark by the addition of illustrative parables (xxiv., 
XXV.). But in regard to the events he can only add some legendary 
details to Mark’s narrative. 

Mark’s Gospel, to-day, contains no account of any Resurrection 
appearances of Christ, and it is suggested that the “lost ending” 
has been preserved, in part, by Matthew. Matthew’s narrative 
however at this point suggests that his copy of Mark ended as 
abruptly as does our present text and that he had no detailed 
tradition to draw upon to complete his story. 

EVIDENCE 

Authorship.^ — ^I'he internal evidence of the Gospel has shown 
us that the author was a Christian Hellenist, probably ignorant 
of Hebrew, who depended for his knowledge of the life and teach- 
ing of Christ upon tradition. Only a very intimate knowledge of 
his sources, however, would enable him to use them as he does, and 
the popularity of the book in the early Church is a witness to his 
ability. 

But these results are in many respects curiously at variance 
with the traditional account of the authorship of the Gospel. 
According to Irenaeus, Origen and Eusebius the book was com- 
posed in Hebrew by the Apostle Matthew. Indications of the 
origin of this tradition are not wanting. (1) The Gospel itself 
bears witness to an interest on the part of the local Church in 
Matthew, for the editor identifies that Apostle with Levi the tax- 
collector (ix. 9, X. 3). (2) According to Eusebius, Papias in 
his “Expositions of Dominical Oracles” stated, apparently on the 
authority of John the Elder, that “Matthew composed the Oracles 
(Logic) in the Hebrew language, and each one interpreted them 
as he could.” If, before the composition of the First Gospel, the 
most treasured Gospel record possessed by the local Church was 
a Greek translation of Matthew’s “Oracles,” A}X)stolic authority 
for the Gospel in which this work was incorporated might well 
be claimed at a time when the rival merits of various gospels 
began to be discussed: it could be regarded not as an improved 
edition of the work of Mark, who was only a follower of Apostles 
but as an improved edition of an Apostolic record. It is possibk 
indeed that the extract from Papias belongs to such a discussion 
of the claims of the leading Gospels. In Eusebius it is preceded 
by another extract from Papias which gives an account of the 
origin of Mark’s Gospel. The tone of this is somewhat critical 
and suggests that the book is being compared to its disadvantage 
with another Gospel, presumably the Fourth. The same note of 
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disparagement may also be read into the second extract: “the 
First Gospel contains only a translation of Matthew’s work. 
Matthew composed the Oracles in Hebrew, and the ability of 
translators varies.” 

It will be noted that in Papias’ statement we have the prob- 
able origin of the tradition that the First Gospel was written in 
Hebrew. None, however, would have thought of connecting the 
statement with the First Gospel unless the tradition of its Apos- 
tolic authorship already existed. 

The attempt to identify one of the sources of the First Gospel 
as Matthew’s Logia is complicated by the obscurity of the extract 
from Papias. The word logion (oracular utterance) was fre- 
quently used in the Greek Old Testament for the “word” of the 
Lord, and passed into Christian use to describe “the words of 
the Lord Jesus” {see the title of Papias’ own work). It is pos- 
sible to take the phrase “the Logia” to mean “the Oracles of 
God” {see Rom. iii. 2) and to suppose that the Apostle’s work 
was a collection of Old Testament “proof texts” from which 
the evangelist drew his peculiar Old Testament quotations {see 
above), but the existence of these quotations as a separate source 
apart from narrative matter is doubtful. It is more probable that 
the phrase should be interpreted of the “Sayings” of Christ. Ap- 
parently the evangelist made use of at least two collections of 
Christ’s sayings, one which Luke also used (Q) and one which 
was marked by “parti cularist” tendencies. If the identification 
of Matthew with Levi the tax-collector is correct, it is more 
probable that he was the author of the former collection. 

Date. — The internal evidence shows that the composition of 
the book must be dated after the Fall of Jerusalem in a.d. 70 
{see xxii. 6, 7). A date after a.d. 70 must be assigned to Luke 
(5ee xxi. 20) and since neither evangelist used the other's work 
it is probable that their Gospels were composed about the same 
time. Details in Mark’s picture of Christ and his first disciples 
must now be revised to be in keeping with the presuppositions 
of a later age. Liturgical and doctrinal formulae arc beginning 
to crystallize {see xxviii. 19). The earliest certain external evi- 
dence for the existence of the T’irst Gospel is provided by the 
Ignatian epistles {c. 110-115). These indications all point to a 
tlate between a.d. 80 and 100 as the time when the book was 
composed. 

Place of Origin. — The evangelist had access to Palestinian 
tradition, but apparently only limited access. His Gospel was 
used by Ignatius of Antioch. Both fads suggest the probability 
that the community for which the book was written must be 
looked for in Syria. It is tempting to suppose that the Gospel 
which concludes with the message of Christ to make disciples 
of the Gentiles comes from the Church of Antioch itself, the 
home of the Gentile mission. The veneration for Peter here 
displayed is an argument in favour of this supi)o. ition, for Peter 
was claimed by the later Church of Antioch as its first bishop. 
Against it must be set the fact that evidence of the mfluence of 
the teaching of St. Paul, abundant in the Ignatian epistles, is 
lacking in the First Gospel. 

Bibliography. — For general introduction see Burkitt, The Gospel 
History and its Transmission; Streeter, The Four Gospels (1024). 
Standard commentaries in English on the Greek text arc those by 
Allen (1907) which is largely concerned with literary problems, 
Plummer (1909), which aims at supplementing Allen’s work, and by 
McNeile (191SV. there is a small commentary by B. T. 1 ). Smith in 
the Cambridge Greek Testament (1927). A full bibliography will be 
found in MoSatt, Introduction to the Literature of the New Testament. 

(B. T. D. S.) 

MATTHEW OP PARIS (d. 1259), English monk and 
chronicler known to us only through his voluminous writings. He 
may have studied at Paris in his youth, but the earliest fact w'hich 
he records of himself is his admission as a monk at Si. Albans 
in the year 1217. His life was mainly spent in this religious house. 
In 1248, however, he was sent to Norway as the bearer of a 
message from Louis IX. of France to Haakon VI. of Norway, who 
invited him, a little later, to superintend the reformation of the 
Benedictine monastery of St. Benet Holme at Trondhjem. Apart 
from these missions, he pursued the study of history, following the 
tradition of the monks of St. Albans. Matthew edited anew the 
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works of Abbot John de Celia and Roger of Wendover, which in 
their altered form constitute the first part of his most important 
work, the Chronica maiora. From 1235, where Wendover breaks 
off, Matthew continued the history. He derived much of his in- 
formation from the letters of important personages, which he 
sometimes inserts, but more from conversation with the eye-wit- 
nesses of events. Among his informants were Earl Richard of 
Cornwall and Henry III. 

In 1257, ii' iBe course of a week's visit to St. Albans, Henry 
kept the chronicler beside him night and day, “and guided my 
pen,” says Paris, “with much good will and diligence.” It is there- 
fore curious that the Chronica maiora gives an unfavourable 
account of the king’s policy. Luard supposes that Matthew never 
intended his work to see the light in its present form, and many 
passages of the autograph have against them the note offcndic- 
tdmn, which shows that the writer understood the danger which he 
ran. Unexpurgated copies were made in Matthew’s lifetime; 
though the offending passages are omitted or softened in his 
abridgment of his longer work, the Ilistoria Anglorum (written c. 
1253). He was not an official historiographer. 

Matthew is a vehement supporter of the monastic orders against 
their rivals, the secular clergy and the mendicant friars. He is 
violently opposed to the court and the foreign favourites. He 
despises the king as a statesman, though for the man he has some 
kindly feeling. He attacks the court of Rome for its exactions, 
and displays an intense nationalism. He sometimes inserts rhe- 
torical speeches which are not only fictitious, but misleading. In 
other cases he tampers with the documents which he inserts (as, 
for instance, with the text of Magna Carta). In spite of his inex- 
actitude, he gives a more vivid impression of his age than any 
other English chronicler; and it is unfortunate that his history 
breaks off in 1259, on the eve of the crowning struggle between 
Henry III. and the baronage. 

Bibi.idgrapiiy. — The relation of Matthew Paris’s work to those 
of John dc Celia and Roger of Wendover may best be studied in 

H. R. Luard’s edition of the Chronica maiora (7 vols., Rolls series, 
1872-^83), whirh contains valuable prefaces. The Historia Anglorum 
sive historia minor (1067-1253) has been edited by F. Madden (3 vols.. 
Roll series, 18O6-69). Matthew Paris is often confused with “Matthew 
of Westminster,” the reputed author of the Flores historiarum edited 
by H. R. Luard (3 vols., Rolls series, 1890). This work, compiled by 
various hands, is an edition of Matthew Paris, with continuations 
extending to 1326. Matthew Paris also wrote a life of Edmund Rich 
{q.v.)y w'hich is probably the work printetl in W. Wallace’s St. Edmund 
of Canterbury (1893), pp. 543~S88, though this is attributed by the 
editor to the monk Eustace; Vitae abhatum S. Alban? (up to 1225) 
which have been edited by W. Watts (1640, etc.) ; and (pos.sibly) the 
Abbreviatio chronicorum (1000-1255), edit, by F. Madden, in the 
third volume of the Historia Anglorum. On the value of Matthew as 
an historian see F. Licbermann in G. H. iVrtz’s Srriplores xxviii., 
pp. 74-106; A. Jessopp, Studies by a Recluse (1893); H. Plehn, 
Politische Character Af at heus Parhirnsis (Leipzig, 1897). 

MATTHEW OF WESTMINSTER, the name of an imag- 
inary person who was long regarded as the author of the Flores 
Historiarum. The error was first discovered in 1826 by Sir F. 
PUgravc, who said that Matthew was “a phantom who never 
existed,” and later the truth of this statement was completely 
proved by H. R. Luard. The name appears to have been taken 
from that of Matthew of Paris, from whose Chronica majora the 
earlier part of the work was mainly copied, and from West- 
minster, the abbey in which the work was partially written. 

The Flores historiarum is a Latin chronicle dealing with EInglish his- 
tory from the creation to 1326, although some of the earlier manu- 
scripts end at 1306; it was compiled by various persons, and written 
partly at St. Albans and partly at Westminster. The part from 1306 
to 1326 was written by Robert of Reading (d. 1325) and another 
Westminster monk. Except for parts dealing with the reign of Edward 

I. its value is not great. It was first printed by Matthew Parker, arch- 
bishop of Canterbury, in 1567, and the best edition is the one edited 
with introduction by H. R. Luard for the Rolls series (1890). It has 
been translated into English by C. D. Yonge (1853). See Luard’s 
introduction, and C. Bemont in the Revue critique d*histoire (1891). 

MATTHEWS (JAMES), BRANDER (1852-1929), 
American essayi.st and dramatic critic, was born at New Orleans 
on Feb. 21, iSs.'*, and educated at Columbia university (A.B., 
1S71; LL.B., 1873; A.M., 1874; LL.D.. 1904). Though admitted 
to the bar he never practised but turned to writing and the study 
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of literature. He was a professor at Columbia in literature, 
1892-1900, and in dramatic literature, 1900-24. He wrote many 
short stories and critical essays which were published hrst in 
magazines and then in book form. He was for a long period a 
regular critic for the New York Times. His scholarship in such 
books as Moliere, His Life and His Works (1910), Stiakespeare 
as a Playwright (1913), French Dramatists of the igth Century 
(1881), is sound but there is much repetition in his lighter essays. 
As a constructive dramatic critic he exercised much influence on 
the American stage in the years 1890-1915. He was an editor of 
many classics and many anthologies, and joint-author of a five- 
volume dictionary of Actors and Actresses of Great Britain and 
the United States from the Days of David Garrick to the Present 
(1S86). He died in New York City on March 31, 1929. 

He is the autlior of more than 40 books of which the following are 
the more important or typical: The Theatres of Paris (1880) ; A 
Secret of the Sea (1886) ; Pen and Ink (1888) ; Americanisms and 
Briticisms (1892) ; Vignettes of Manhattan (1894) ; Studies of the 
Stage (1894) ; Aspects of Fiction (1896) ; J'ales of Fantasy and Fact 
(1896); Development of the Drama (1903); American Character 
(1906) ; A Study of the Drama (1910) ; Introduction to the Study of 
American Literature (1911) ; Vistas of New York (1912) ; On Acting 
(1914) ; A Book About the Theatre (1916) ; These Many Years 
(1917); Principles of Phiymakhtg (1919); The Tocsin of Revolt 
(1922) ; Rip Van Winkle Goes to the Play (1926). 

MATTHEWS, STANLEY (1824-1889), American jurist, 
was born in Cincinnati, Ohio, on July 21, 1824. He graduated at 
Kenyon college in 1840 and was admitted to the bar two years 
later. In 1844 he became assistant prosecuting attorney of 
Hamilton county, Ohio; and in 1846-49 edited a short-lived anti- 
slavery paper, the Cincinnati Herald. He was clerk of the Ohio 
House of Representatives in 1848-49, a judge of common pleas 
of Hamilton county in 1850-53, State senator in 1856-58 and 
U.S. district attorney for the southern district of Ohio in 1858-61. 
He was an officer in the Civil War but resigned from the army in 
1863. and served as judge of the Cincinnati supxjrior court in 1863- 
64. In 1872 he joined the Liberal Republican movement, and was 
temporary chairman of the Cincinnati convention which nominated 
Horace Greeley for the presidency, but in the campaign he sup- 
ported Grant. In 1877 he appeared as counsel before the electoral 
commission and the same year became senator from Ohio. Be- 
cause of his prominence as a railway and corporation lawyer and 
as one of the Republican “visiting statesmen” who witnessed the 
canvass of the vote of Louisiana in 1876 his nomination by 
President Hayes as associate justice of the Supreme Court in 
1881 caused so much opposition that it was not approved until he 
was later renominated by President Garfield. He was, however, an 
honest, impartial and conscientious judge. He died in Washington 
on March 22, 1889. 

See sketch in A Biographical Congressional Directory, 

(1903). 

MATTHIAS, a shortened form of Mattathias, is the name 
of the disciple chosen to fill the place vacated by Judas Iscariot 
(Acts i. 21-26). The primitive method of choice (by lot), the 
Aramaic form of the name (which is not Graecized like the better 
known Matthew), and the fact that Paul received a tradition 
which referred to “the twelve” as distinguished from “all the 
apostles” (I Cor. xv. 5) lead us to infer that the story is based 
upon actual fact. The choice of twelve disciples by Jesus points 
to a consciousness of a nation-wide mission, which was contained 
in the community after the Crucifixion. Matthias is not mentioned 
again in the New Testament. Clement of Alexandria refers to 
the “Traditions” of Matthias; some, he says, identified him with 
Zacchaeus the publican. The Acts of Andrew and Matthias are a 
romance preserved in Greek and Syriac and, in part, in Latin. 
Matthias goes to the anthropophagi, where he has remarkable 
adventures. (W, K. L. C.) 

MATTHIAS (1557-1619), Roman emperor, son of the em- 
peror Maximilian II. and Maria, daughter of the emperor Charles 
V., was born in Vienna, on Feb. 24, 1557, and educated by the 
diplomatist O. G. de Busbecq {q.v!)y he was invited in 1577, 
soon after his father’s death, to assume the governorship of the 
Netherlands, then in the midst of the long struggle with Spain. 
Entering Brussels in Jan. 1578 he was named governor-general; 


but he was merely a cipher, and only held the position for about 
three years, returning to Germany in Oct. 1581. Matthias was 
appointed governor of Austria in 1593 by his brother, the emperor 
Rudolph II; he continued the policy of crushing the Protestants, 
although personally he appears to have been inclined to religious 
tolerance; dealt with the rising of the peasants in 1595, and took 
part in the Turkish War. A few years later the discontent felt 
by the members of the Habsburg family at the incompetence of 
the emperor became very acute. 

Obtaining in May 1605 a reluctant consent from his brother, 
Matthias took over the conduct of affairs in Hungary, where a 
revolt had broken out, was formally recognized by the Habs- 
burgs as their head in April 1606, and was promised the succession 
to the empire. In June 1606 he concluded the peace of Vienna 
with the rebellious Hungarians, and made peace with the sultan in 
November. This pacific policy was displeasing to Rudolph, who 
prepared to renew the Turkish War; but with the support of 
the national party in Hungary Matthias forced his brother to 
cede to him this kingdom, together with Austria and Moravia, 
both of which had thrown in their lot with Hungary (1608). The 
king of Plungary, as Matthias now became, was reluctantly com- 
pelled to grant religious liberty to the inhabitants of Austria. 
A formal reconciliation between Rudolph and Matthias took place 
in 1610; but affairs in Bohemia soon destroyed this fraternal 
peace. In 1611 the Bohemians invited Matthias to come to their 
aid against Rudolph, whose troops were ravaging their land. Ac- 
cepting this invitation, he was crowned king of Bohemia in May 
1611. Rudolph, however, was successful in preventing the elec- 
tion of Matthias as German king, or king of the Romans, and 
when he died, in Jan. 1612, no provision had been made for a 
successor. Matthias, however, obtained the remaining hereditary 
dominions of the Habsburgs, and in June 1612 was crowned 
emperor. 

The short reign of the neW emperor was troubled by the re- 
figious dissensions of Germany. His health became impaired 
and his indolence increased, and he fell completely under the 
influence of Melchior Klesl iq.v.'), who practically conducted the 
imperial business, by whose advice he sought vainly to reconcile 
the contending religious parties. Meanwhile the younger Habs- 
burgs, led by the emperor’s brother, the archduke Maximilian, 
and his cousin, Ferdinand, archduke of Styria, afterwards the 
emperor Ferdinand II., disliking the peaceful policy of Klesl, had 
allied themselves with the unyielding Roman Catholics, while the 
question of the imperial succession was forcing its way to the 
front. In 1611 Matthias had married his cousin Anna (d. 1618), 
daughter of the archduke Ferdinand (d. 1595), but he was old 
and childless and the Habsburgs were anxious to retain his ex- 
tensive possessions in the family. 

Meanwhile the disputed succession to the duchies of Clcves 
and Julich again threatened a European war; the imperial com- 
mands were flouted in Cologne and Aix-la-Chapelle, and the Bo- 
hemians were again becoming troublesome. Having decided that 
Ferdinand should succeed Matthias as emperor, the Habsburgs 
had secured his election as king of Bohemia in June 1617, but 
were unable to stem the rising tide of disorder in that country. 
Matthias and Klesl were in favour of concessions, but Ferdinand 
and Maximilian met this move by seizing and imprisoning Klesl. 
Ferdinand had just secured his coronation as king of Hungary 
when there broke out in Bohemia those struggles which heralded 
the Thirty Years’ War; and on March 20, 1619, the emperor 
died at Vienna. 

For the life and reign of Matthias set J. Heling, Die Wahl des torn- 
ischen Kdnigs Matthias (Belgrade, 1892) ; A. Gindely, Rudolf II. und 
seine Zeit (Prague, 1 862-68) ; F. Stieve, Die V erhandlungen iiber dit 
Nachfolge Kaisers Rudolf II. (Munich, j88o) ; P. von Chlumecky, 
Karl von Zierotin und seine Zeit (Briinn, 1862-79) ; A. Kerschbaumer, 
Kardinal Klesel (Vienna, 1865) ; M. Ritter, QueUenbeiirdge zur Ge- 
schichte des Kaisers Rudolf II. (Munich, 1872) ; Deutsche Geschichte 
im Zeitalter der Gegenreformation und des dreissigjdhrigen Krieges 
(Stuttgart, 1887, seq .) ; and the article on Matthias in the Allgemeinr 
deutsche Biographic, Bd. xx. (Leipzig, 1884) ; L. von Ranke, Zur 
deutseken Geschichte vom Religionsfrieden bis zum so-jdhrigen Kriege 
(Leipzig, 1888) ; and J. Janssen, Geschichte des deutschen Volks seit 
dem Ausgang des Mittelalters (Freiburg, 1878 seq.; Eng. trans. by 
M. A. Mitchell and A. M. Christie (1896, seq.). 
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MATTHIAS HUNYADI (1440-1490), king of Hun- 
gary, also known as Matthias Corvinus, second son of Janos 
Hunyadi {q.v,) and Elizabeth Szilagyi, was born at Cluj (Kolos- 
zvdr), Transylvania, probably on Feb. 23, 1440. He shared in his 
father's campaigns when only twelve years of age. In 1453 he was 
created count of Bistereze, and was knighted at the siege of Bel- 
grade in 1454. At fifteen he was married to Elizabeth of Cilli, but 
the young Elizabeth died before the marriage was consummated. 
On the death of his father he was inveigled to Buda by his ene- 
mies and condemned to death on the pretext of an imaginary con- 
spiracy, but was spared on account of his youth. On the king’s 
death he was detained for a time by George Podfebrad, governor of 
Bohemia, who treated Matthias hospitably and affianced him with 
his daughter Catherine. On Jan. 24, 1458 he was elected king of 
Hungary by the vast majority of the nation, despite the opposition 
of a section of the magnates, headed by the palatine Laszlo Garai 
and the voivode of Transylvania, Miklos Ujlaki; and on Feb. 14 
entered Buda in state. 

The situation of Hungary was at the time very dangerous, 
and to Matthias’ numerous foreign enemies were added the mag- 
nates, headed by his own uncle and guardian Szilagyi. Despite 
their opposition, Matthias on Feb. 9, 1458 married his bride, 
whose father was crowned king of Bohemia soon after. He was 
now able to make fight against the Turks, to invade Serbia, and 
to reassert his .suzerainty over Bosnia; and after the malcontents 
had actually crowned the emperor Frederick 111 . king of Hungary 
at Vienna-Neustadt (March 4, 1459), Matthias drove him out and 
forced him in April 1462 to restore the crown, although retaining 
certain Hungarian counties with the title of king and to recognize 
Matthias as king of Hungary. After a campaign against the 
Turks, during which he invaded Bosnia successfully, Matthias was 
crowned on March 29, 1464. In 1468 Matthias joined the Catholic 
league against his father-in-law Poddbrad and on May 3, 1469 was 
elected king of Bohemia by the Czech Catholics. PodSbrad, how- 
ever, allied himself witli the Poles, and after years of fighting and 
manoeuvring against the Poli.sh counter-claimant, Ladislaus, and 
against the emperor Frederick, Matthias was forced at last to 
recognize Ladislaus as king of Bohemia, while he him.sclf secured 
Moravia, Silesia and Lusatia until redeemed for 400,000 florins 
(Peace of Olmiitz, July 1479). 

The emperor promised to pay Matthias 100,000 florins as a 
war indemnity, and recognized him as the legitimate king of Hun- 
gary on the understanding that he should .succeed him if he died 
without male issue, a contingency at this lime somewhat improb- 
able, as Matthias, only tKree years previously (Dec. 15, 1476), 
had married his third wife, Beatrice of Naples, daughter of Ferdi- 
nand of Aragon. Declaring war on Frederick a third time in 1481, 
Matthias was rapidly successful. He entered \’icnna, which he 
made his capital thereafter, on June i, 1485, afterwards conquer- 
ing Styria, Corinthia and Carniola. Matthias consolidated his 
position by alliances with the dukes of Saxony and Bavaria, with 
the Swiss Confederation, and the archbishop of Salzburg, and was 
henceforth the greatest potentate in central Europe. His far- 
rcaching hand even extended to Italy. 

Though Matthias’s policy was so predominantly occidental that 
he soon abandoned his youthful idea of driving the Turks out 
of Europe, he at least succeeded in making them respect Hun- 
garian territory, and pushing bis frontier southward in Bosnia. 
His last days were occupied in endeavouring to secure the succes- 
sion for his illegitimate son Janos {sec Corvinus, Janos); but 
Queen Beatrice, though childless, fiercely opposed the idea and the 
matter was still pending when Matthias expired very suddenly on 
Palm Sunday, April 4, 1490. 

Matthias Hunyadi was indisputably the greatest man of his 
day, and one of the greatest monarchs who ever reigned. Like 
Napoleon, with whom he has often been compared, he was equally 
illustrious as a soldier, a statesman, an orator, a legislator and an 
administrator; but unlike him a fine moral character. Although 
naturally passionate and repeatedly provoked by ingratitude and 
treachery, he never was guilty of a single cruel or vindictive ac- 
tion. His capacity for work was inexhaustible. Frequently half 
his nights were spent in reading, after the labour, of his most 


99 

strenuous days. There was no branch of knowledge in which he 
did not take an absorbing interest, no polite art which he did not. 
cultivate and encourage. His camp was a school of chivalry, his 
court a nursery of poets and artists. 

See Vilmos F'raknoi, King Matthias Hunyadi (Hung., Budapest, 
1890, German ed., Freiburg, 1891) ; Karl Schober, Die Eroberung 
Niederosterreichs dutch Matthias Corv'mus (Vienna, 1879) ; Janus 
Huszar, Matthias's Black Army (Hung. Budapest, 1800) ; Aeneas 
Sylvius, Opera (Frankfort, 1707) ; The Correspondence of King Mat- 
thias (Hung, and Lat., Budapest, 1893) ; Marzio Galcotii, De egregie 
sapienter el jocose dictis ac factis Matthiac regis {Script, reg. hung. /.) 
(Vienna, 1746). 5 eealso Hungary. 

MATTHISSON, FRIEDRICH VON (1761-1831). Ger- 
man poet, was born near Magdeburg, the son of the village pastor, 
on Jan. 23. 1761. In 1812 he entered the service of the Idng of 
Wurttemberg. was ennobled, created coun.sellor of legation, ap- 
pointed intendant of the court theatre and chief librarian of the 
royal library at Stuttgart. In 1828 he retired and settled at Wor- 
litz near Dessau, where he died on March 12, 1831. Matthisson’s 
poems, Gcdichtc (1787; 15th ed., 1851; new ed. 1876), were 
c-xtravagantly praised by Schiller for their melancholy sweetness 
and their fine descriptions of scenery. His Adelaide has been ren- 
dered famous owing to Beethoven’s setting of the song. 

Matthi.sson’s Schrijten appeared in eight volumes (1825-29), 
of which the first contains his poems, the remainder his Erin- 
nerungen; a ninth volume was added in 1833 containing his biog- 
raphy by H. Dbring. 

See his Rrinnerun^en (5 vols. iRio-3{>), and a selection from his 
correspondence, Literarischer Nachlnss (4 vols. cd. F. R. Schoch, 1832). 

MATTING, a general term embracing many coar.se woven 
or plaited fibrous materials used for covering floors or furniture, 
for hanging as screens, for wrapping up heavy merchandise and 
for other miscellaneous purpo.ses. Perforated and otherwi.se pre- 
pared rubber, as well as wire-woven material, are also largely 
utilized for door and floor mats. 

In the United Kingdom, under the name of “coir” matting, a 
large amount of a coarse kind of carpet is made from coco-nut 
fibre; and the same material, as well as strips of cane, Manila 
hemp, various grasses and rushes, is largely employed in various 
forms for making door mats. Large quantities of the coco-nut 
fibre {.see Cf)Co-NuT Palm ) are woven in heavy looms, then cut 
up into various sizes, and finally bound round the edges by a kind 
of rope made from the same material. The mats may be of one 
colour only, or they may be made of different colours and in 
different designs. Sometimes the names of institutions are intro- 
duced into the mats. Another type of mat is made exclusively 
from the above-mentioned rope by arranging alternate layers in 
.sinuous and straight paths, and then stitching the parts together. 
It is also largely u.scd for the outer covering of ships’ fenders. 
Matting of various kinds is very extensively employed throughout 
India for floor coverings, the bottoms of bedsteads, fans and 
fly-flaps, etc.; and a considerable export trade in such manufac- 
tures is carried on. 

The materials used are numerous; but the principal substances 
are straw, the bulrushes Typha elephantim and T. angustifolia, 
leaves of the date palm {Phoenix sylvestris), of the dwarf palm 
{Chaniaerops Ritchiana), of the Palmyra palm (Boras.sus 
flabelliformis), of the coco-nut palm {Cocos niicifera) and of the 
screw pine {Pandaniis odoratLsshnus) . the munja or munj grass 
{Saccharum Munja) and allied grasses, and the mat grasses 
Cyperus textilis and C. Pangorci, from the last of which the well- 
known Palghat mats of the Madras presidency are made. Many 
of thc.se Indian grass-mats are admirable examples of elegant 
design, and the colours in which they are woven are rich, harmo- 
nious and effective in the highest degree. Several useful house- 
hold articles are made from the different kinds of grasses. The 
grasses are dyed in all shades and plaited to form attractive 
designs suitable for the purposes to which they are to be applied. 
This cla.ss of work obtains in India, Japan and other Eastern 
countries. Vast quantities of coarse matting u.sed for packing 
furniture, heavy and coarse goods, flax and other plants, etc., 
are made in Russia from the bast or inner bark of the lime tree. 
This industry centres in the great forest Governments of Viatka, 
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MATTO GROSSO— MAUBEUGE 


Nijni-Novgorod, Kostroma, Kazan, Perm and Simbirsk. 

(T. W.) 

MATTO GROSSO, an inland State of Brazil, bounded N. 
by Amazonas and Para, E. by Goyaz, Minas Gcraes, Sao Paulo 
and Parana, S. by Paraguay and S.W. and W. by Bolivia. It 
ranks next to Amazonas in size, its area, which is largely unsettled 
and unexplored, being 570,138 sq.m., and its population (con- 
taining many Indians; only 246,612 in 1920. The greater part of 
the State belongs to the western extension of the Brazilian 
plateau, across which runs the watershed which separates the 
drainage basins of the Amazon and La Plata. This elevated 
region is known as the plateau of Matto Grosso, and its eleva- 
tions so far as known rarely exceed 3,000 feet. The northern 
.slope of this great plateau is drained by the Araguaya-Tocantins, 
Xingu, Tapajos, and Guapore-Mamore-Madeira, all of which 
except the first, empty into the Amazon; the southern slope 
drains through a multitude of streams flowing into the Parana 
and Paraguay. The general elevation in the south part of the 
State is much lower, and large areas bordering the Paraguay are 
swampy plains. 

The lowland elevations in this part of the State range from 
300 to 400 ft. above sea-level, the climate is hot, humid and 
unhealthful, and the conditions for permanent settlement arc 
apparently unfavourable. On the highlands, however, which con- 
tain extensive open campos, the climate, though dry and hot, is 
considered healthful. The basins of the Parana and Paraguay 
are separated by low mountain ranges extending north from 
the sierras of Paraguay. The resources of Matto Grosso are 
practically undeveloped, owing to the isolated situation of the 
State, the costs of transportation and the small population. 

The first industry was that of mining, gold having been dis- 
covered in the river valleys on the southern slopes of the plateau, 
and diamonds on the head-waters of the Paraguay, about Dia- 
mantino and in two or three other districts. Gold is found chiefly 
in placers, and in colonial times the output was large, but the 
industry is now comparatively unimportant. Agriculture exists 
only for the supply of local needs, though tobacco of a superior 
quality is grown. Cattle-raising, however, has received some 
attention and is the principal industry of the landowners. The 
forests include fine woods, rubber, ipecacuanha, sarsaparilla, 
jaborandi, vanilla and copaiba. There is little export, however, 
the only means of communication until recent years being down 
the Paraguay and Parana rivers by means of subsidized steamers. 
A railway has now been completed from Sao Paulo across the 
State to Corumba on the Paraguay river. The capital of the State 
is Cuyaba, whose population in 1920 was 331678 (including its 
municipal district), and the chief commercial town is Corumbd, 
whose population (with the municipal district) in 1920 was 
I9i547i at the head of navigation for the larger river boats, and 
1.986 m. from the mouth of the La Plata. Communication be- 
tween these two towns is maintained by a line of .smaller boats, 
the distance being 517 miles. 

The first permanent settlements in Matto Grosso .seem to 
have been made in 1718 and 1719, in the first year at Forquilha 
and in the second at or near the site of Cuyaba, where rich 
placer mines had been found. At this time all this inland region 
was considered a part of Sao Paulo, but in 1748 it was made a 
separate capitania and was named Matto Gros.so (“great woods”)- 
In 1752 its capital was situated on the right bank of the Guapore 
river and was named Villa Bella da Santissima Trindade de 
Matto Grosso, but in 1820 the .seat of Government was removed 
to Cuyaba and Villa Bella has fallen into decay. In 1822 Matto 
Gro.sso became a province of the empire and in 1889 a republican 
Stale. It was invaded by the Paraguayans in the war of 1860-65. 

MATTOON, a city of Coles county, Illinois, U.S.A., in the 
ea.stern part of the State, 172 m. S. of Chicago. It is on Federal 
highway 45, and is served by the Big Four and the Illinois Central 
railways. Pop. (1920) 13,552 (97% native white); estimated 
locally ( 1928; at 16,500. It has large grain elevators and railroad 
repair shops, and is an important shipping point for corn, wheat, 
oats and broom corn. The value of its manufactures (including 
steam engines and water-works plants) was estimated at $6,000,- 


000 for 1928. Mattoon was founded about 1855 and charteted 
as a city in 1857. It was named after an early settler. 

MATURIN, CHARLES ROBERT (1782-1824), Irish 
novelist and dramatist, was bom in Dublin in 1782, the grandson 
of Gabriel Jasper Maturin, Swift s successor in the deanery of 
St. Patrick. Charles Maturin was educated at Trinity college, 
Dublin, and became curate of Loughrea and then of St. Peter’s, 
Dublin. His first novels, The Fatal Revenge; or^ the Family of 
M Ontario (1807), The Wild Irish Boy (1808) and The Milesian 
Chief (1812), issued under the pseudonym of “Dennis Jasper 
Murphy,” were mercilessly ridiculed, but the irregular power dis- 
played in them attracted the notice of Sir Walter Scott, who 
recommended the author to Byron. Through their influence Ma- 
turin s tragedy of Bertram was produced at Drury Lane in 1816, 
with Kean and Miss Kelly in the leading parts. A French version 
by Charles Nodier and Baron Taylor was produced in Paris at 
the Theatre Favart. Two more tragedies, Mojincl (1817) and 
Fredolfo ( J819), were failures, and his poem The Universe (1821) 
fell flat. He wrote three more novels, Women (1818), Melmofh, 
the Wanderer (1820), and The Albige^ises (1824). Melmoth, 
which forms its author’s title to remembrance, is the best of them, 
and has for hero a kind of “Wandering Jew.” Honore de Balzac 
wrote a sequel to it under the title of Melmoth reconcilU d Teglise 
(1835). Maturin died in Dublin on Oct. 30, 1824. 

See N. Idman, Charles Robert Maturin: his Life and Works (192-^). 

MATVYEEV, ARTAMON SERGYEEVICH (d. i6si), 

Russian statesman and reformer, was one of the greatest of the 
I precursors of Peter the Great. His parentage and the date 
of his birth are uncertain. In 1671 the tsar Alexius and Arta- 
mon were already on intimate terms, and on the retirement of 
Orduin-Nashchokin, Matvyeev became the tsar’s chief counsellor. 
Malvyccv remained paramount to the end of the reign and intro- 
duced play-acting and all sorts of refining western novelties into 
Muscovy. The deplorable physical condition of Alexius’s immedi- 
ate successor Theodore HI. suggested to Matvyeev the elevation 
to the throne of the sturdy little tsarevich Peter, then in his fourth 
year. He purchased the allegiance of the stryeltsi, or musketeers, 
and then, summoning the boyars of the council, urged the sub- 
stitution of Peter for Theodore. His arguments failed, and he 
was banished to Pustozcr.sk, in northern Russia, where he re- 
mained till Theodore’s death (April 27, 1682). The first ukaz 
issued in Peter’s name summoned Matvyeev to return to the 
capital and act as chief adviser to the tsaritsa Natalia. He reached 
Moscow on May 5, and at once proceeded to the head of the 
Red Staircase to meet and argue with the assembled stryeltsi, who 
had been instigated to rebel by the anti-Petrine faction. They 
seized and flung Matvyeev into the square below, where he was 
hacked to pieces by their comrades. 

See R. Nisbet Bain, The First Romanovs (London, 1905) ; M. P. 
Pogodin, The First Seventeen Years of the Life of Peter the Great 
(Rus.) (Moscow, 1875) ; S. M. Solovcv, History of Russia (Rus.) 
(vols. 12, 13) (St. Petersburg, 1895, etc.); L. ShchqDotev, A. S. 
Matvyeev as an Educational and Political Reformer (Rus.) (St. Peters- 
burg, 1906). 

MAUBEUGE, a town of northern France, in the department 
of Norcl, situated on both banks of the Sambre, here canalized, 
23i m. by rail E. by S. of Valenciennes, and about 2 m. from the 
Belgian frontier. Pop. (1926) 21,835. Maubeuge (Malbodium) 
owes its origin to a double monastery for men and women founded 
in the 7th century by St. Aldegonde, relics of whom are preserved 
in the church. It subsequently belonged to the territory of Hain- 
ault. It was burnt by Louis XI., by Francis I., and by Henry IL, 
and was finally assigned to France by the Treaty of Niimwegen. 
It was fortified by Vauban. Besieged in 1793 by Prince Josias of 
Coburg, it was relieved by the victory of Wattignies. It was un- 
successfully besieged in 1814, but was compelled to capitulate, 
after a vigorous resistance, in the Hundred Days. After the war 
of 1870, the fortifications of Maubeuge were considerab]> 
strengthened. It was taken by the Germans in Sept. 1914 after a 
heavy bombardment by ii-in. howitzers, having held out longtr 
than any other town in northern France; and it became an impor- 
tant base. It was retaken by the British on Nov. 9, 1918. Tlic 
town has a board of trade arbitrators, and there are important 
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foundries, forges and blast-furnaces, together with manufactures 
of machine-tools. 

MAUCH CHUNK (mawk chunk), a borough of eastern 
Pennsylvania, U.S.A., the county seat of Carbon county; on the 
Lehigh river (west bank). Federal highway 209, and the Lehigh 
Coal and Navigation company canal. It is served by the Central 
of New Jersey and the Lehigh Valley railways. Pop. (1920) 3,666 
(93% native white). Across the river is East Mauch Chunk 
(pop., 1920, 3,868) and 4 m. S.E. is Lehighton (g.v.). Mauch 
Chunk is on the edge of the anthracite region, in the midst of 
beautiful scenery. It has an altitude of 600 ft., and on either 
side Mt. Pisgah and Flagstaff mountain rise 1,000 ft. above the 
town. It is a summer resort, a supply centre and shipping point 
for many large collieries, and has railroad shops, silk mills and 
dress factories. The borough was founded in 1818 by the Lehigh 
Coal and Navigation company, which in 1827 built a “switch- 
back” railway (now used for tourist traffic) to carry the coal 
from the mountains to the river. In 1831 the town was opened 
to individual enterprise, and in 1846 it was incorporated as a 
borough. It was the home of Asa Packer, builder of the Lehigh 
Valley railroad. On Summit hill there is a burning mine which 
has been on fire since 1832. 

MAUCHLINE (mawch'lm), a town in the division of Kyle, 
Ayrshire, Scotland. Pop. (1921), 2,357. H li^^s 8 m. E.S.E. of 
Kilmarnock and 1 1 m. E. by N. of Ayr by the L.M.S. railway. It is 
situated on a gentle slope about i m. from the river Ayr. Wood 
knicknacks and curling stones are made, freestone quarried, and 
fairs held. The parish church, dating from 1829, stands in the 
middle of the village, and on the green a monument, erected in 
1830, marks the spot where five Covenanters were killed in 1685. 
Robert Burns lived with his brother Gilbert on the farm of Mos.s- 
giel, about a mile to the north, from 1784 to 1788. Mauchlinc 
kirkyard was the scene of the “Holy Fair”; the “Jolly Beggars” 
met at “Poosic Nansie’s” — still, though much altered, a popular 
inn; near the parish church (in the poet s day an old, barn-like 
structure) was the Whiteford Arms inn, where on a pane of glass 
Burns wrote the epitaph on John Dove, the landlord; “auld 
Nanse Tinnock’s” house nearly faces the entrance to the church- 
yard; the Rev. William Auld was minister of Mauchline, and 
“Holy Willie,” whom the poet scourged in the celebrated “Prayer,” 
was one of “Daddy Auld s” elders; behind the kirkyard stands the 
house of Gavin Hamilton, the lawyer and firm friend of Burns, in 
which the poet was married. The braes of Ballochmylc, where he 
met the heroine of his song, “The Lass 0’ Ballochmylc,” lie about 
a mile to the south-east. 

MAUDE, CYRIL (1862- ), English actor, was born in 

London on April 24, 1862, and was educated at Charterhouse. 
From 1896 to 1905 he was co-manager with F. Harrison of the 
Haymarket Theatre, London. In 1906 he went inio management 
on his own account, and in 1907 opened his new theatre The Play- 
house, which he retained until 1915. In 1888 he married the actress 
Winifred Emery (1862-1924), who had made her London debut as 
a child in 1875, and acted with Irving at the Lyceum between 
1881 and 1887. Maude made frequent visits to America. His 
works include: T/ie Haymarket Theatre (1903); The Actor in 
Room and Reminiscences (1927). 

MAUDE, SIR FREDERICK STANLEY (1864-1917), 

British soldier, son of Gen. Sir Frederick Maude, V.C., was bom 
at Gibraltar on June 24, 1864. In the South African War, as 
hrigade-major of the Guards Brigade, he took part in the advance 
to Pretoria. After a spell in Canada as military secretary to the 
governor-general, he was engaged on the organization and training 
of the new Territorial Force. On mobilization in Aug. 1914 he 
was posted to the staff of the 111 . Army Corps and served in 
I'rance until June 1915. In Aug. he was hurried out to the 
Dardanelles to take command of the 13th Division. There he 
t‘>ok part in the evacuations of Suvla and of Helles, and in 1916 
Ins division was dispatched from Egypt to Mesopotamia to aid 
the relief of Kut-al-Amara. They arrived in time to bear a 
share in the final desperate endeavours to save the doomed strong- 
hold, but the effort came to naught and after the surrender of Kut, 
Claude and his division remained facing the Turks on the Tigris. 


He was advanced in Sept, to the position of army commander in 
Mesopotamia. 

Maude spent three months at Basra, ensuring that when the 
time came his field army should be capable of acting with vigour 
and decision. Then, in December, he suddenly pushed forward, 
and within a few weeks had driven the Turks in confusion out of 
their entrenched camp around Kut. He occupied Baghdad on 
March 11, and spent the next few months consolidating his posi- 
tion and preparing plans for a fresh offensive. He died at Bagh- 
dad of cholera on Nov. 18, 1917. (Sec Mesopotamia, Opera- 
tions IN.) 

See Maj.-Gen. Sir C. £. Callwell, Life of Sir Stanley Maude (1920). 

MAUGHAM, WILLIAM SOMERSET (1874- ), 

English novelist and playwright, is the son of Robert Ormond 
Maugham. He was educated at King's School Canterbury, Heidel- 
berg University, and St. Thomas’s Hospital. He served in the 
Secret Service in the World War. Ashcndni is based on this. His 
novels are largely concerned with the East; his other plays are 
all rather thrown into the shade by Onr Betters ^ a brilliantly witty 
and shamelessly cynical piece of social satire that was one of the 
greatest theatrical successes since the War. 

His novels are Liza of Lambeth (1897), The Hero (iQOi), The 
Explorer (1907), The Moon and Sixpence (1919), The Trembling, of 
a Leaf (192J), On a Chinese Screen (1922), The Painted Veil (1925). 
The Cnsuarina Tree (1926) and Ashenden, 1928. His plays include 
A Man of Honour (igo.O* Jack Straw (igoS), The Land of Promise 
(1914), Carolina (1916), Caesar's Wife (1919), East of Suez (1922), 
Our Betters (1923), J'he Camels Back (1924), The Constant Wife and 
J'he Letter (1927). His Plays are published by Heincmann (1912- ). 

MAULE, a province of central Chile, bounded on the north 
by Talca, on the east by Argentina, on the south by Nuble and 
Concepcion and on the west by the Pacific. Pop. (1928) about 
200,000; area, before the annexation of Linares in 1928, 5,685 
sq. miles. The western part of Maule is traversed from north 
to .south by the coast range. The climate* is mild and healthy. 
Agriculture and stock-raising are the principal occupations, and 
hides, cattle, wheat and wines are exported. Transport facilities 
are afforded by the Maule, which is navigable for shallow- 
draught barges, and by a branch of the Government railway from 
Cauquencs to Parral. The provincial capital, Linares (Pop. [19^0 1 
12,051), is centrally situated. Cauquenes, the former capital, is 
situated on the ea.stern slopes of the coast cordilleras and had a 
population in 1920 of 10,803. The town and port of Constitucion 
(Pop. [1920] 7,827) is situated on the south bank of the Maule, 
one mile above its mouth. There is a dangerous bar at the mouth 
of the river, but Constitucion is connected with Talca by rail and 
has a considerable trade. 

The Maule river, from which the province lakes its name, is of 
historic interest because it is .said to have marked the southern 
limits of the Inca empire. It rises in the Laguna del Maule, an 
Andean lake near the Argentine frontier, 7,218 ft. above sea-lcvel, 
and flow^s westw^ard about 140 m. to the Pacific. The upper part 
of its drainage basin contains the volcanoes of San Pedro (ii,Soo 
ft.), the Descabezado (12,795 ft.), and others of the same group 
of lower elevations. The upi)er course and tributaries of the 
Maule, principally in the Provinces of Linares, are largely used 
for irrigation. 

MAUNDY THURSDAY, the Thursday before Easter. 
Maundy Thursday is sometimes known as Sheer or Chare Thurs- 
day, either in allusion, it is thought, to the “shearing” of heads 
and beards in preparation for Easter, or more probably in the 
world’s Middle English sense of “pure,” in allusion to the ablu- 
tions of the day. The chief ceremony, as kept from the early 
middle ages onwards — the washing of the feet of twelve or more 
poor men or beggars — was in the early Church almost unknown. 
From the 4th century ceremonial foot -washing became yearly 
more common, till it was regarded as a necessary rite, to be per- 
formed by the fiopc, all Catholic sovereigns, prelates, priests 
and nobles. In England the king washed the feet of as many 
poor men as he was years old, and then distributed to (hem 
meat, money and clothes. At Durham Cathedral, until the i6th 
century, every charity-boy had a monk to wash his feet. At 
Peterborough Abbey, in 1530, Wolsey made “his maund in Our 
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Lady's Chapel, having fifty-nine poor men whose feet he washed 
and kissed; and after he had wiped them he gave every of the 
said poor men twelve pence in money, three ells of good canvas 
to make them shirts, a pair of new shoes, a cast of red herrings 
and three white herrings.” Queen Elizabeth performed the cere- 
mony, the paupers’ feet, however, being first washed by the yeo- 
men of the laundry with warm water and sweet herbs. James II. 
was the last English monarch to perform the rite. William III. 
delegated the washing to his almoner, and this was usual until 
the middle of the i8th century. Since 1754 the foot -washing 
has been abandoned, and the ceremony now consists of the 
presentation of Maundy money, officially called Maundy I^en- 
nies. These were first coined in the reign of Charles II. The 
service which formerly took place in the Chapel Royal, White- 
hall, is now held in Westminster Abbey. It is on Maundy Thurs- 
day that in the Church of Rome the sacred oil is blessed, and 
the chrism prepared according to an elaborate ritual which is 
given in the Pontificate. 

MAUNOURY, MICHEL JOSEPH (1847-1923), French 
soldier, was bom at Maintenon (Eure-ct-Loir) Dec. ii, 1847. 
Commissioned to the artillery from the ficole Polytechnique in 
1869, he served in the Franco-German War, and in 1883 became 
a professor at St. Cyr. He retired in 1912, having been military 
governor of Paris and a member of the Conseil Superieur de la 
Guerre. On Aug. 19, 1914 he was given charge of the army im- 
provised in Lorraine from the reserve divisions. On Aug. 24 he 
made a brilliant attack on the left flank of the V. German Army; 
and when, on Aug. 26, a new VI. Army was assembled on the 
Somme, the command was given to Gen. Maunoury. It was this 
army, which, on Sept. 4, was launched against the flank of Von 
Kluck's I. Army — ^an action which ofiencd and exerci.sed a decisive 
influence on the battle of the Marne. Maunoury continued to 
command the VI. Army throughout the development of the Aisne 
line of battle and in the early phases of trench warfare. On 
March 15, 1915 he was severely wounded, and thereafter held 
no active command. From Nov. 1915 till March 1916 he was 
Governor of Paris. He died on March 28, 1923, and was created 
marshal of France posthumously. 

MAUPASSANT, HENRI RENE ALBERT GUY DE 

(1850-1893), French noveli.st and poet, was born at the Chateau 
of Miromesnil (Seine-Inferieure) on Aug. 5, 1850. His grand- 
father, a landed proprietor of a good Lorraine family, bequeathed 
a moderate fortune to his son, a Paris stockbroker, who married 
Mile. Laure Lepoitevin. Maupassant was educated at Yvetot and 
at the Rouen lycee. A copy of verses entitled Lc Dieu createur, 
written during his year of philosophy, has been printed. He 
entered the ministry of marine, and was promoted to the Cabinet 
de ITnst ruction publique, but legend says that, in a report by 
his chief. Maupassant is mentioned as not reaching the standard 
of the department in the matter of style. He divided his time 
between rowing expeditions and attending literary gatherings 
at the house of Gustave Flaubert, who was not, as he is often 
alleged to be, related to Maupassant but was merely an old friend 
of his mother. Maupassant seldom shared in the literary con- 
versation, and upon those who met him — ^Turgenev, Alphonse 
Daudet, CatuUe Mendes, Jose-Maria de Heredia and Zola — he. 
left the impre.ssion of a simple young athlete. Even Flaubert, to 
whom he submitted some sketches, was not greatly struck by 
their talent, though he encouraged the youth to persevere. 

Maupassant's first essay was a dramatic piece twice given at 
fitretat in 1873 before an audience which included Turgenev, 
Flaubert and Mcilhac. In this indecorous performance, of which 
nothing more is heard, Maupassant played the part of a woman. 
During the next seven years he served a severe apprenticeship to 
Flaubert, and in 1880 published a volume of poems, Des Vers, 
against which legal proceedings were taken and eventually with- 
drawn, and Flaubert, who had himself been prosecuted for his 
first book, Madame Bovary , congratulated the poet on the sim- 
ilarity between their literary experiences. Des Vers is an inter- 
esting experiment, which shows Maupassant hesitating in his 
choice of a medium ; but he recognized that its chief deficiency — 
the absence of verbal melody — ^was fatal. Later in the year he 


contributed to the Soiries de Midan, a collection of short stories 
by Zola, Huysmans and others, and in the Boule de suif revealed 
himself to his amazed collaborators and the public as an admi- 
rable writer of prose and a consummate master of the conte, there- 
by furnishing an instance, rare in literary history, of a writer 
beginning with a masterpiece. This success was quickly followed 
by La Maison Tellier (1881), which confirmed the first impression 
and vanquished even those who were repelled by the author’s 
choice of subjects. 

In Mademoiselle Fifi (1883) he repeated his previous triumphs 
as a conteur, and in the same year published Une Vie, his first 
work on a larger scale. In modern literature there is no finer 
example of cruel observation than this sad picture of an average 
woman undergoing the constant agony of disillusion, while the 
effect of extreme truthfulness which it conveys justifies its sub- 
title^ — UHumble verit 6 . On account of certain pa.ssagcs the sale 
of the volume at railway bookstalls was forbidden in France, with 
the natural result of drawing attention to the book and of adver- 
tising the Contes de la becassc (1883), a collection , of stories 
as improper as they are clever. Au soleil (1884) a book of 
travels, was less read than Clair de lune. Miss Harriet, Les Soeurs 
Rondoli and Yvette, all published in 1883-1884 when Maupas- 
sant’s powers were at their highest; and the collections of 1885, 
Contes et nouvelles, Monsieur Parent, and Contes du jour et de 
la nuit, show a falling off in style. To 1885 also belongs Bel-ami, 
the cynical history of a particularly detestable, brutal scoundrel 
who makes his way by means of his handsome face. Maupassant 
is here no less vivid in realizing his literary men, his financiers and 
frivolous women than in dealing with his favourite peasants, boors 
and servants, to whom he returned in Toine (1886) and in La 
Petite Rof^ue (1886). 

About this time appeared the first symptoms of the malady 
which de.stroyed him; he wrote less, and Le Horla (1887) sug- 
gests that he was already subject to alarming hallucinations. 
Restored to some extent by a sea-voyage, recorded in Sur Veau 
(1888), he went back to short stories in Le Rosier de Madame 
Husson (1888), a burst of Rabelaisian humour equal to any- 
thing he had ever written. His novels Pierre et Jean (1888), Fort 
comme la mort (1889), and Hotre coeur (1890) are touched with 
a profounder sympathy than had hitherto distinguished him; and 
this pity for the tragedy of life is deepened in some of the tales 
in Inutile beaute (1890). With La Vie errante (1890), a volume 
of travel, Maupassant’s career practically closed. Musotte, a 
theatrical piece written with M. Jacques Normand, was published 
in 1891. He now began to take an interest in religious problems 
and for a while made the Imitation his handbook; but by this 
time inherited nervous maladies, aggravated by excessive physical 
exercises and by the imprudent use of drugs, had undermined his 
constitution ; his misanthropy deepened and he suffered from curi- 
ous delusions. A victim of general paralysis of which La Foiie des 
grandeurs was one of the symptoms, he purposed passing the 
winter of 1891 at Cannes, but his reason slowly gave way; in Jan. 
1892 he attempted suicide, and was removed to Paris, where he 
died in painful circumstances on July 6, 1893. He is buried in 
the cemetery of Montparnasse. 

Maupassant began as a follower of Flaubert and of M. Zola, 
but, whatever the masters may have called themselves, they both 
remained es.sentially romantiques. The pupil is the last of the 
“naturalists”: he even destroyed naturalism, since he did all that 
can be done in that direction. He had no psychology, no theorie.*; 
of art, no moral or strong social prejudices, no disturbing imagi- 
nation, no wealth of perplexing ideas. Undisturbed by any external 
influence, his marvellous vision enabled him to become a supreme 
observer and given his literary sense, the rest was simple. He 
prided himself in having no invention; he described nothing that 
he had not seen. It is no paradox to say that his marked limita- 
tions made him the incomparable artist that he was. 

Fundamentally he finds all men alike. In every grade of life he 
finds the same ferocious, cunning, animal instincts at work: it i:^ 
not a gay world, but he knows no other; he is possessed by the 
dread of growing old, of cea.sing to enjoy; the horror of death 
haunts him like a spectre. Maupassant does not prefer good to 
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bad, one man to another; he never pauses to argue about the 
meaning of life; his one aim is to discover the hidden aspect of 
things, to relate what he has observed, to give an objective ren- 
dering of it, and he has seen so intensely and so serenely that he 
is a most exact transcriber. And his style is exceedingly simple and 
strong; he is content to use the humblest word if only it conveys 
the exact picture of the thing seen. In ten years he produced 
some thirty volumes. With the exception of Pierre et Jean, his 
novels, excellent as they are, scarcely represent him at his best; a 
few pieces found among his papers were published posthumously; 
Amitid amourcnse (1897), a correspondence dedicated to his 
mother, is probably unauthentic; among the prefaces he wrote, 
only one — an introduction to a French prose version of Swin- 
burne’s Poems and Ballads — is likely to interest English readers; 
and of over two hundred contes a proportion must be rejected. 
But enough will remain to vindicate his claim to a permanent place 
in literature as the most perfect master of the short story. 

See F. Brunctiere, Le Roman naturalisfe (1883) ; L. Lcmaitrc, Les 
Contemporains (vols. i., v., vi.) ; R. Doumic, Ecrivains d*aujourd*hut 
(1894) ; an introduction by Henry James to The Odd Number . . . 
(1891); a critical preface by the earl of Crewe to Pierre and Jean 
(1902); A. Symons, Studies in Prose and Verse (1904). There are 
many references to Maupas-sant in the Journal des Goncourt, and 
some correspondence with Marie Bashkirtseff was printed with Further 
Memoirs of that lady in 1901. See also J. Holland, Guy de Maupassant 
(1924) ; E. Boyd, Guy de Maupassant (1926) ; P. Borcl, Le Desiin Ira- 
^ique de Guy de Maupitssant, d*aprcs des documents originaux (1927). 

UfAUPEOU, REN£ NICOLAS CHARLES AUGUS- 
TIN (1714-1792), chancellor of France, was born on Feb. 25, 
1714, being the eldest son of Ren 4 Charles de Maupeou (1688- 
1775), who was president of the parlement of Paris from 1743 
to 1757. He was his father’s right hand in the conflicts between 
the parlement and Christ ophe de Beaumont, archbishop of Paris, 
who was supported by the court. Between 1763 and 1768, dates 
which cover the revision of the case of Jean Calas and the trial 
of the comte de Lally, Maupeou was himself president of the 
parlement. In 1768, through the protection of Choiseul, whose 
fall two years later was in large measure his work, he became 
chancellor in succession to his father, who had held the office 
for a few days only. He determined to support the royal author- 
ity against the parlements. The struggle came over the trial of 
the case of the due d’Aiguillon, ex-governor of Brittany, and of 
La Chalotais (q.v.) procureur-general of the province, who had 
been imprisoned by the governor for accusations against his 
administration. When the parlements showed signs of hostility 
against Aiguillon, Louis XV, annulled the proceedings. 

Louis replied to remonstrances from the parlement by a 
lit de justice, in which he demanded the surrender of the minutes 
of procedure. On Nov. 27, 1770, appeared the &dit de reglcment 
ct de discipline, which was promulgated by the chancellor, for- 
bidding the union of the various branches of the parlement and 
correspondence with the provincial magistratures. It also made 
a strike on the part of the parlement punishable by confiscation 
of goods, and forbade further obstruction to the registration of 
royal decrees after the royal reply had been given to a first 
remonstrance. This edict the magistrates refused to register, 
and it was registered in a lit de justice held at Versailles on Dec. 
7 , whereupon the parlement suspended its functions. After five 
summonses to return to their duties, the magistrates were sur- 
prised individually on the night of Jan. 19, 1771, by musketeers, 
who required them to sign yes or no to a further request to return. 
Thirty-eight magistrates gave an affirmative answer, but on the 
exile of their former colleagues by lettres de cachet they re- 
tracted, and were also exiled. Maupeou installed the council of 
state to administer justice pending the establishment of six 
superior courts in the provinces, and of a new parlement in 
f’aris. The cow des aides was next suppressed. 

Voltaire praised this revolution, applauding the suppression 
the old hereditary magistrature, but in general Maupeou’s 
policy was regarded as the triumph of tyranny. The remon- 
strances of the princes, of the nobles, and of the minor courts, 
were met by exile and suppression, but by the end of 1771 the 
new system was established, and the Bar, which had offered a 


passive re.sistance, recommenced to plead. But the death of 
Louis XV. in May 1774 ruined the chancellor. The restoration 
of the parlements was followed by a renewal of the quarrels 
between the new king and the magi.strature. Maupeou and Terrai 
were replaced by Malesherbes and Turgot. Maupeou lived in 
retreat until his death at Thuit on July 29, 1792, having lived 
to see the overthrow of the ancien regime. His work, in so far 
as it w^as directed towards the separation of the judicial and 
political functions and to the reform of the abuses attaching to 
a hereditary magistrature, was subsequently endorsed by the 
Revolution; but no justification of his violent methods or defence 
of his intriguing and avaricious character is possible. He aimed 
at securing absolute power for Louis XV., but his action was in 
reality a serious blow to the monarchy. 

The chief authority for the administration of Maupeou is the 
compte rendu in his own justification presented by him to Louis 
XVI. in 1789, which included a dossier of his speeches and edicts, 
and is preserved in the Bibliotheque nationale. These documents, 
in the hands of his former secretary, C. F. Lebrun, due de Plaisance. 
formed the basis of the judicial system of France as established 
under the consulate. (C/. C. F. Lebrun, Opinions, rapports et choix 
d*exrits politiques, published posthumously in 1829.) See further 
Maupeouana (6 vols., i77S)» which contains the pamphlets directed 
against him; Journal hist, de la rf.vnlution operee . . . par M. de 
Maupeou (7 vols., i775) ; the official correspondence of Merev- 
Argenteau; the letters of Mme. d’Epinay; Jules Flammermont, Le 
Chancelier Maupeou et les parlements (1883) ; Le Oriel, Le Chaneelier 
Maupeou el la magistrature a la fin de V ancien rdgime (1906). 


MAUPERTUIS, PIERRE LOUIS MOREAU DE 

(1698-1759), French maihemalician and a.stronomer, was born 
at St. Malo on July 17, 1698. He served in the army for five 
years, employing his leisure in mathematical studies. In 1736 
he acted as chief of the expedition sent by Louis XV. into Lap- 
land to measure the length of a degree of the meridian. In 1 740 
he went to Berlin on the invitation of the king, and took part 
in the battle of Mollwitz, where he was taken prisoner by the 
Austrians. On his release he returned to Berlin, and thence to 
Paris. He went back to Berlin in 1744, was chosen presi- 
dent of the 'Royal Academy of Sciences in 1746. He originated 
the principle of Least Action in 1 744 (Mthn. de I’Acad.). Mauper- 
tuis was a man of considerable ability as a mathematician, but 
wras involved in constant quarrels, of which his controversies 
with Kbnig and Voltaire during the latter part of his life furni.sh 
examples. He died in Basle on July 27, 1759. 

The following are his most important works: Sur la figure de la 
terre (1738) ; Discours sur la parallaxe de la lune (1741) ; Discours sur 
la figure des astres (1742) ; Elements de la geographie (1742) ; I^ettre 
sur la comete de 7742 (1742) ; Astronomie naiilique (174S and 1746) ; 
Venus physique (1745) ; Essai de cosmologie (.\mstcrdam, 1750). His 
Oeuvres were published in 1752 at Dresden and in i7St> at Lyons. 

MAURA, ANTONIO MONTANER (1853-1925), Span- 
ish statesman, was horn in Palma de Mallorca on May 2, 1853. 
He was educated at Valencia and Madrid where he studied law. 
Though his pronunciation of Spanish was at first defective, by per- 
severance and force of personality he became in later years a 
great forensic and parliamentary orator. Elected deputy for his 
native city in i88t, he joined the Liberal party; but his instincts 
were conservative and in 1901 he went over to the Conservative 
party of which he eventually became leader. He was a con- 
structive statesman, and though the chaotic state of the Spanish 
political fabric inspired in him a desire for reform, he always 
regarded the constitution us sacred. In 1903 he became Prime 
Minister, and his zeal for reform made him many enemies among 
the corrupt political factions of Spain. He negotiated with France 
on the subject of Spanish rights in Tangier and Morocco and 
with Great Britain concerning the status quo of the seas. In 1913 
he resigned the leadership of the Conservative party, but, in re- 
sponse to appeals from the king, he formed governments in 1918, 
1919 and 1921. True to his constitutional ideals, he refused to 
make common cause with the Directorate of 1923 which super- 
seded parliamentary government in Spain. Nevertheless, Maura, 
who favoured “revolution from above,” probably came nearer 
to Primo de Rivera’s ideas than any considerable Spanish states- 
man of the old school. But he deprecated the Primo de Rivera 
dictatorship as arising out of an army revolt and therefore un- 



MAU RANIPUR— MAURIAC 


IO+ 


likely to command public confidence. He died on Dec. 13, 1935. 

MAU RANIPUR, a town of British India in Jahnsi district, 
in the United Provinces. Pop. (1921), 12,554. It contains' a 
large community of wealthy merchants and bankers. A special 
variety of red cotton cloth, known as kharua, is manufactured and 
exported to all parts of India. 

MAUREL, VICTOR (1848-1923), French singer, was born 
at Marseilles, and studied at the Paris Conservatoire. He made 
his debut in opera at Paris in 1868, and in London in 1873, and 
was one of the finest operatic baritones of his day. He created the 
leading part in Verdi's OtellOy and was equally fine in Wagnerian 
and Italian opera. He died in New York on Oct. 23, 1923. 

MAUREPAS, JEAN FREDERIC PHELYPEAUX, 

Comte de u 701-17^^1), French statesman, was bom on April 9, 
1701. at Versailles, the son of Jerome dc Pontchartrain, secretary 
of stale for the marine and the royal household. Maurepas suc- 
ceeded to his father's charge at 14, began his functions in the 
royal household at 17, and in 1725 he undertook the actual ad- 
ministration of the navy. Although essentially light and frivolous 
in character. Maurepas used the best brains of France to apply 
science to questions of navigation and of naval construction. He 
was disgraced in 1749, and exiled from Paris for an epigram 
against Madame dc Pompadour. On the accession of Louis XVI., 
25 years later, he became a minister of state and Louis XVI.’s 
chief adviser. He gave Turgot the direction of finance, placed 
Lamoignori Malcsherbes over the royal household and made 
Vergennes minister for foreign affairs. At the outset of his new 
career he showed his weakness by recalling to their functions, in 
deference to popular clamour, the members of the old parlement 
ousted by Maupeou, thus reconstituting the most dangerous 
enemy of the royal power. This step, and his intervention on 
behalf of the .American states, helped to pave the way for the 
French Revolution. Jealous of his personal ascendancy over 
Louis XVI.. he intrigued again.st Turgot, whose disgrace in 1776 
was followed after .six months of disorder by the appointment 
of Necker. In 1781 Maurepas deserted Ncckcr as he had done 
Turgot, and he died at Versailles on Nov. 23, 1781. 

Maurepas is credited with contributions to the collection of facetiae 
known as the PArennes de la Saint Jean fsnd cd., 1742)- Four volumes 
of Memoircs de Maurepas ( r 7 ^) 2 ) arc spurious. Some of his letters were 
published in 1896 by the Soc. de Vhisi. de Paris. 

MAURER, GEORG LUDWIG VON (1790-1872), Ger- 
man statesman and historian, son of a Protestant pastor, was 
born at Erpolzheim, near Diirkheim, in the Rhenish Palatinate, 
on Nov. 2, 1790. He .spent the years j8j 2-14 in Paris .studying the 
ancient legal institutions of the Germans and, returning to 
Germany in 1814, he received an appointment under the Bavarian 
government, afterwards filling several important official positions. 
In 1826 he became professor in the university of Munich. In 
1829 he returned to official life, and in 1832 became a member 
of the council of regency for the government of Greece during 
the minority of King Otto. He began the task of creating insti- 
tutions adapted to the requirements of a modem civilized com- 
munity, but was recalled in 1834, Greece, through his enlightened 
efforts, obtained a rc\ised penal code, regular tribunals and 
an improved .system of civil procedure. His Griechischc Volk 
vor und nach dem Freikniskampfe bis zutn 31 Juli 1834 (Heidel- 
berg, 1835-36) is a u.^eful source of information for the history 
of Greece at that time. After the fall of the ministry of Karl 
von Abel (1788-1859) in 1H47, he was for a short time chief 
Bavarian minister. He died at Munich om May 9, 1872. 

Maureris most important contribution to fl'tory' is a series of books 
on the early institutions of the (iermans isan tiin the form of 12 sep- 
arate monographs with the general der deutschen 

Gemeindpverfas.sung (1R34-71). II - 

See K. T. von Heigcl, Dvnkwurdigkeit^ * bayrhehen Staatsrats 
G. L. von Maurer (Munich, 1903). ® 

I bee* 

MAURETi^IA, the ancient lAtcy? of the north-western 
angle of the African continent, boundea towards the south by the 
Atlas range, and extending along the coast to the Atlantic as far 
as the point where that chain descends to the sea, in about 30** 
N. lat. (Strabo p. 825). The Gactulians to the south of the Altas 


range, on the date-producing slopes towards the Sahara, seem U 
have owed a precarious subjection to the kings of Mauretania, ai 
afterwards to the Roman Government. A large part of th< 
country is of great natural fertility, and in ancient times pro 
duced large quantities of corn, while the slopes of Atlas wen 
clothed with forests, which produced, besides other kinds 01 
timber, the celebrated ornamental wood called citrum (Plin. 
Hist. Nat., 13-96), for tables of which the Romans gave fabuloui 
prices. For physical geography, see Morocco. 

Mauretania, or Maurusia, as it was called by Greek writers 
signified the land of the Mauri, or Moors (q.v.). The ethnica 
affinities of the race are uncertain; it is probable that all th( 
inhabitants of this northern tract of Africa were kindred race: 
belonging to the great Berber family {see Tissot, Geography 
comparee de la province romaine d*Afrique, i. 400 et seq.; als( 
Berbers). They first appear in history at the time of the Jugur 
thine war (110-06 b.c.), when Mauretania was under the govern 
ment of Bocchus (Sallust, Jugurtha 19). To this Bocchus wai 
given, after the war, the western part of Jugurtha’s kingdom ol 
Numidia. Sixty years later, at the time of the dictator Caesar 
wc find two Mauretanian kingdoms, one to the west of the rivei 
Mulucha under Bogud, and the other to the east under a Bocchus 
Both these kings took Caesar^s part in the civil wars, and hat 
their territory enlarged by him. In 25 b.c. Augustus gave the twt 
kingdoms to Juba II. of Numidia (^cc Juba), with the rivei 
Ampsaga as the eastern frontier. Claudius incorporated tht 
kingdom into the Roman State as two provinces, viz., Mauretaniii 
Tingitana and Mauretania Caesariensis, the latter taking its name 
from the city Caesarea, which Juba had adopted as his capital 
These provinces were governed until the time of Diocletian b> 
imperial procurators, and were occasionally united for military 
purposes. Under and after Diocletian Mauretania Tingitana 
was attached administratively to the dioikesis of Spain, with 
which it was in all respects closely connected. 

There were seven Roman colonies in Mauretania Tingitana 
and eleven in Mauretania Caesariensis; these were mostly mili- 
tary foundations situated on the coast, and served the purpo.se 
of securing civilization against the inroads of the natives, who 
were not suited for town life as in Gaul and Si^iin, but were 
under the immediate government of the procurators, retaining 
their own clan organization. Besides these there were many 
municipia or oppida civiuni romonorum (Plin. 5. 10 et seq.), but, 
as has been made clear by French archaeologists, Roman settle- 
ments are less frequent the farther we go west, and Mauretania 
Tingitana has yielded but scanty evidence of Roman civilization. 
On the whole, Mauretania was in a flourishing condition down to 
the irruption of the Vandals in a.d. 429. 

In 1904 the term Mauretania was revived as an official desig- 
nation by the French Government and applied to the territory 
north of the lower Senegal under French protection {see 
Senegal). 

To the authorities quoted under Africa, Roman, may be added 
here Gobel, Die West^kiiste Afrikas im Alterthum. 

MAURIAC, FRANCOIS (1885- ) French noveli.'^i. 

Mauriac’s novels are concerned with the essential problems of life 
They are by no means easy or light reading. The “discovery’' of 
Mauriac was one of the triumphs of the Cahiers Verts, which in 
the post-war world took the place once held by the earlier Cahiers 
dc la Quinzaine. In Le Baiser an Upreux (1922) the struggle 
is between the claims of Christianity and of human nature: 
the stage is set in a remote part of the Lande, and the protagon- 
ists are the two partners in an ill-assorted marriage; Le Fletive 
du Feu (1923) handled another a.spect of unhappy marriage' 
Genitrix (1924) .showed the evils of too absorbing maternal 
love. These three books established Mauriac's reputation as one 
of the first novelists of his day. In one of his later books, Deslitts 
(1928), the conflict between Christian duty and passion is fouglu 
by a middle-aged woman who is attracted to a young man whom 
she has befriended. 

His other works include; La Robe pritexte (1914) ; La Chair et le 
Sang (2nd ed., 1920) ; Prisiances (1921) ; Le Desert de VAmoar 
(1935); Orages, poems (1925); Les Mains joinies, poems (1927); 
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Thifkse Desqueyroux (1927) ; Le Roman (1928) ; Vie de Jean Racine 
(1928). See S. de Sacy, LOeuvtfi de Frangois Mauriac (1927). 

MAURIAC, a town of central France, capital of an arrondisse- 
went in the department of Cantal, 39 m. N.N.W. of Aurillac by 
rail. Pop. (1926) 2,300. Mauriac, built on the slope of a volcanic 
hill, has a 12th-century church. The town owes its origin to the 
abbey, founded during the 6th century, now used as public ofl&ces 
and dwellings. It is the scat of a sub-prefect. There are marble 
quarries in the vicinity. 

MAURICE [or Mauritius], ST, (d. c. 286), an early Chris- 
tian martyr, who, with his companions, is commemorated by the 
Roman Catholic Church on Sept. 22. The oldest form of his 
story is found in the Passio ascribed to Eucherius, bishop of 
Lyons, c. 450, who relates how the “Theban” legion commanded 
by Mauritius was sent to north Italy to reinforce the army of 
Maximinian. Maximinian wished to use them in persecuting the 
Christians, but as they them.selves were of this faith, they refused, 
and for this, after having been twice" decimated, the legion was 
exterminated at Octodurum (Martigny) near Geneva. Gregory 
of Tours (f. 539-593) speaks of a company of the same legion 
which suffered at Cologne. 

The cult of St. Maurice and the Theban legion is found in 
Switzerland (where two places bear the name in Valais, besides 
St. Moritz in Grisons), along the Rhine, and in north Italy. The 
foundation of the abbey of St. Maurice (Agaunum) in the Valais 
is usually ascribed to Sigismund of Burgundy (515). Relies of 
the saint are preserved here and at Brieg and Turin. 

The Magdeburg Centuries, in spite of Mauritius being the patron 
saint of Magdeburg, declared the whole legend fictitious; J. A. du 
Bordien La Legion thfhenne (Amsterdam, 1705) ; J. J. Hottinger in 
Helvetische Kirchengeschichte (Ziirich, 1708); and F. W. Rettberg, 
Kirchengeschichte Deutschlands (Gottingen, 1845-48) have also dem- 
on.stratcd its untrust worthiness, while the Bollandists, l)c Rivaz and 
Joh. Friedrich uphold it. 

MAURICE (Mauricius Flavius Tiberius) (c. 539-602), 
East Roman emperor from 582 to 602, was of Roman descent, 
but a native of Arabissus in Cappadocia, He joined the army 
and fought with distinction in the Persian War (578-581). At 
the age of forty-three he w^as declared Caesar by the dying 
emperor Tiberius II., who bestowed upon him his daughter Con- 
stant ina. Maurice brought the Persian War to a successful close 
by the re.st oration of Chosroes II. to the throne (591). On the 
northern frontier he at first bought off the Avars, but after 595 
inflicted several defeats upon them through his general Crispus. 
liy his strict discipline he provoked to mutiny the army on the 
Danube. The revolt spread to the popular factions in Constanti- 
nople, and Maurice consented to abdicate. He withdrew to Chalce- 
don, but was put to death by his successor Phocas, after witnessing 
the slaughter of his five sons. 

The work on military art (arpaTtiyiKa) ascribed to him is a contem- 
porary work of unknown authorship (ed, Scheffer, Arriani tactica et 
Mauricii ars miliiaris, Uppsala, 1664; see Max Jahns, Geseh. d. Kriegs- 
li'issensch., i. 152-156). 

See Theophylartus Simocatta, Vita Mauricii (ed. de Boor, 1887) ; E. 
Gibbon, The Decline and Fall of the Roman Empire (ed. Bury, 1896, v. 

57) ; J. B. Bury, The Later Roman Empire (1889, ii. 83-94) ; 
G. Finlay, History of Greece (ed. 1877, Oxford, i. 229-306). 

MAURICE ( 1 521-1553), elector of Saxony, cider son of 
Henry, duke of Saxony, of the Albertine branch of the W^ettin 
family, was born at Freiberg on March 21, 1521. In Jan. 1541 he 
married Agnes, daughter of Philip, landgrave of Hesse. In that 
year he became duke of Saxony by his father’s death, and he con- 
tinued Henry’s work of forwarding the Reformation. Duke Henry 
had decreed that his lands should be divided between his two .sons, 
l)ul as a partition was regarded as undesirable the whole of the 
touchy came to his elder son. Maurice made generous provision 
lor his brother Augustus, and the desire to compensate him still 
lurlher was one of the minor threads of his subsequent policy. In 
^*^4- he assisted the emperor Charles V. against the Turks, in 
^^3 against William, duke of Cleves, and in 1544 against the 
i rench. The harmonious relations between the two branches of 
die Wettins were disturbed by the interference of Maurice in 
Ucves, a proceeding distasteful to the Saxon elector, John Freder- 
and a dispute over the bishopric of Meissen having widened 


the breach, war was only averted by the mediation of Philip of 
Hesse and Luther. Maurice now began to covet the electoral 
dignity held by John Frederick, and in June 1546 he took a de- 
cided step by making a secret agreement with Charles V. at 
Regensburg. Maurice was promised some rights over the arch- 
bishopric of Magdeburg and the bishopric of Halberstadl; im- 
munity, in part at least, for his subjects from the Tridentine 
decrees; and the question of transferring the electoral dignity was 
discussed. In return the duke probably agreed at all events to 
remain neutral during the impending war. The struggle began in 
July 1546, and in October Maurice declared war against John 
Frederick, having secured the formal consent of Charles to the 
transfer of the electoral dignity. John I'rederick (,Q.v.) hastened 
from south Germany to defend his dominions. Maurice’s ally, 
Albert Alcibiades, prince of Bayreuth, was taken prisoner at 
Rochlilz; and the duke, driven from electoral Saxony, was un- 
able to prevent his own lands from being overrun. But Charles 
aided by Maurice, gained a decisive victory over John Freilcrick 
at Miihlberg in April 1547, after which by the capitulation of 
Wittenberg John Frederick renounced the electoral dignity in 
favour of Maurice, who also obtained a large part of his kinsman’s 
lands. 

Maurice soon found causes of complaint against the emperor 
in the continued imprisonment of his father-in-law, Philip of 
Hes.se, whom he had induced to surrender to Charles and whose 
freedom he had guaranteed; and in Charles’s refusal to complete 
the humiliation of the family of John Frederick. While assuring 
Charles of his continued loyalty, the elector entered into negotia- 
tions with the discontented Protestant princes. In 1550 he had 
been entrusted with the execution of the imperial ban against the 
city of Magdeburg, and under cover of these operations he was 
able to collect troops and to coiuert measures with his allies. 
Favourable terms were granted lo Magdeburg, which surrendered 
and remained in the power of Maurice, and in Jan. 1552 a treaty 
was concluded with Henry II. of France at C'hainbord. Meanwhile 
Maurice had refused to recognize the Augsburg Interim (May 
1548) as binding on Saxony; but a compromise was arranged on 
the basis of which the Leipzig Interim was drawn up for his lands. 
Charles was unprepared for the attack made by Maurice and his 
allies in March 1552, though he may have su.spected his loyalty. 
Augsburg was taken, the pass of Ehrcnbcrg was forced, and in a 
few days the emperor left Innsbruck as a fuiritive. Ferdinand 
undertook to make peace, and the Treaty of Passau, signed in 
Aug. 1552, was the result. Maurice obtained a general amnesty 
and freedom for Philip of Hesse, but was unable to obtain a per- 
petual religious peace for the Lutherans. Charles stubbornly 
insisted that this question must be referred to the diet, and Mau- 
rice was obliged to give way. He then lought against the 'Furks, 
and renewed his communications with Henry of France. Return- 
ing from Hungary the elector placed himself at the head of the 
princes who were .seeking to check the career of his former ally, 
Albert Alcibiades, whose depredations were making him a curse 
to Germany. The rival armit*s met at Siever.shau.sen on July g, 
IS 53 » where after a fierce encounter Albert was defeated. The 
victor, however, was wounded during the fight and died two days 
later. 

The elector’s PoUlische Korrespondejiz was edited by E. Branden- 
burg (Leipzig, 1900-04); and a sketch of him is given by Roger 
Ascham in A Report and Distour^e of the Affairs and State of Germany 
(1864-65). See also W. Maurenbrechcr in the Allgemcine deutsche 
Biographie, Bd. XXII. (Leipzig, 1885) ; E. Brandenburg, Moritz von 
Sachsen (Leipzig, 1898). For bibliography see Maurenbrechcr; and 
The Cambridge Modem History, vol. ii. (Cambridge, 1903). 

MAURICE, SIR FREDERICK BARTON (3871- ), 

British soldier, the eldest son of (iencral Sir Frederick Maurice 
K.C.B., was born on Feb. i, 1871, and was commissioned in the 
Sherwood Foresters in 1892. He saw service in the Tirah campaign 
(1897--98) and in South Africa (1899-1900), and from 1904 until 

1914 held a scries of general staff appointments, the last year as 
instructor at the Staff College. On the outbreak of the World 
War he was appointed General Staff Officer (ist grade) to the 
3rd Div., B.E.F. He became brigadier-general, general staff, in 

1915 and the same year Director of Military Operations at the 
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War Office. Here he was, during the middle period of the War, 
the intimate and valued assistant of Sir William Robertson, until 
the latter s resignation early in 1918. After the spring disaster^ 
Maurice wrote a letter to the Press challenging the accuracy of 
ministerial statements, considering them an attempt to shift the 
responsibility on to the army when several hundred thousand 
troops were retained in England to guard against a hypothetical 
invasion. By this act of moral courage he fulfilled his sense of 
honesty at the sacrifice of his career. Retired for the breach of 
discipline he became a military correspondent. After the War he 
devoted him.self to organizing assistance for officers and their 
families. He then became principal of the working men’s college, 
St. Pancras, London. He was vice-president of the British Legion. 

His publications include Forty Days in 1014 (1920) ; Lord Wolseley 
(with Sir George Arthur, 1924) ; Robert E, Lee, the Soldier (1925) ; 
Governments and War (1926). 

MAURICE, JOHN FREDERICK DENISON (1805- 
1872), English theologian, was born at Normanston, Suffolk, on 
.\ug. 29, 1805. He was the son of a Unitarian minister, and 
entered Trinity College, Cambridge, in 1823, though it was then 
impossible for any but members of the Established Church to 
obtain a degree. Together with John Sterling (with whom he 
founded the Apostles’ Club) he migrated to Trinity Hall, whence 
he obtained a first class in civil law in 1827; he then came to 
London. He edited the London Literary Chronicle until 1830, 
and also for a short time the Athenaeum. He presently decided to 
take orders, and with this end in view entered Exeter College, 
Oxford. He was ordained in 1834, and after a short curacy at 
Bubbenhall in Warwickshire was appointed chaplain of Guy’s 
Hospital, and became thenceforward a sensible factor in the 
intellectual and social life of London. In 1840 he was appointed 
professor of English history and literature in King’s College, 
and to this post in 1846 was added the chair of divinity. In 
1845 he was Boyle lecturer and W’arburton lecturer. These chairs 
he held till 1S53. In that year he published llicolot^ical Essays^ 
and was deprived of his professorships for alleged unorthodoxy. 
He was at this time chaplain of Lincoln’s Inn, but when he offered 
to resign this the benchers refused. Nor was he assailed in the 
incumbency of St. Peter s, Vere Street, which he held for nine 
years (1860-1869). During the early years of this period he 
was engaged in a hot and bitter controversy with H. L. Mansel 
(afterwards dean of St. Paul’s), arising out of the latter’s Bamp- 
ton lecture upon reason and revelation. Maurice was a “Broad” 
churchman, but he often offended liberal theologians by his op- 
position to the Higher Critici.sm. His great influence arose less 
from his views than from the force of his personality, and the 
strength of his intellect, and his passionate sympathy with the 
oppressed. 

Maurice was specially identified with two important move- 
ments for education in London. He helped to found Queen’s 
College for the education of women (1848), and the Working 
Men’s College (1854), of which he was the first principal. He 
strongly advocated the abolition of university tests (1853), and 
threw himself with great energy into all that affected the social 
life of the people. Some attempts at co-operation among work- 
ing men, and the movement known as Christian Socialism, were 
the immediate outcome of his teaching. In 1866 Maurice was 
appointed professor of moral philosophy at Cambridge, and from 
1870 to 1872 was incumbent of St. Edward’s in that city. He 
died on April i, 1872. See Christian Socialism. 

Bibliography. — His works cover nearly 40 volumes. The following 
are the more important works — some of them were rewritten and in a 
measure recast, and the date given is not necessarily that of the first 
appearance of the book, but of its more complete and abiding form; 
Moral and Metaphysical Philosophy (at first an article in the Encyclo^ 
paedia Metropolitana, 1848) ; Theological Essays (1853) ; Lectures on 
Ecclesiastical History (1854); The Doctrine of Sacrifice (1854); The 
Conscience: Lectures on Casuistry (1868); The Lord’s Prayer, a 
Manual (1870). The greater part of these works were first delivered as 
sermons or lectures. Maurice also contributed many prefaces and 
introductions to the works of friends, as to Archdeacon Hare’s Charges, 
Kingsley’s Saint’s Tragedy, etc. 

See Sir J. Frederick Maurice, Life of John Frederick Denison 
Maurice (2 vols., 1884) ; B. H. Alford, Frederick Denison Maurice 
(1909) and C. F. G. Masterman, F. D. Maurice (1907). 


MAURICE OF NASSAU, prince of Orange (1567-1625), 
the second son of William the Silent, by Anna, only daughter of 
the famous Maurice, elector of Saxony, was born at Dillenburg. 
At the time of his father’s assassination in 1584 he was being 
educated at the University of Leyden, at the expense of the States 
of Holland and Zeeland. Despite his youth he was made stadt- 
holder of those two provinces and president of the council of 
.stale. During the period of Leicester’s governorship he remained 
in the background, engaged in acquiring a thorough knowledge 
of the military art, and in 1586 the States of Holland conferred 
upon him the title of prince. On the withdrawal of Leicester 
from the Netherlands in August 1587, Johan van Oldenbarne- 
veldt, the advocate of Holland, became the leading statesman 
of the country, a position which he retained for upwards of thirty 
years. He had been a devoted adherent of William the Silent and 
he now used his influence to forward the interests of Maurice. In 
1588 he was appointed by the States-General captain and admiral- 
general of the Union, in 1590 he was elected stadtholder of Utrecht 
and Overysel, and in 1591 of Gelderland. 

From this time forward, Oldenbarneveldt at the head of the 
civil government and Maurice in command of the armed forces 
of the republic worked together in the task of rescuing the United 
Netherlands from Spanish domination (for details Holland). 
Maurice soon showed himself to be a general second in skill to 
none of his contemporaries. He was especially famed for his 
consummate knowledge of the science of sieges. The twelve years’ 
truce on April g, 1609 brought to an end the cordial relations 
between Maurice and Oldenbarneveldt. Maurice was opposed to 
the truce, but the advocate's policy triumphed and henceforward 
there was enmity between them. The theological disputes between 
the Remonstrants and contra-Remonstrants found them on dif- 
ferent sides; and the theological quarrel soon became a political 
one. Oldenbarneveldt, supported by the Stales of Holland, came 
forward as the champion of provincial sovereignty against that 
of the States-General; Maurice threw the weight of his sword on 
the side of the union. The struggle was a short one, for the army 
obeyed the general who had so often led them to victory. Olden- 
barneveldt perished on the scaffold, and the share which Maurice 
had in securing the illegal condemnation by a packed court of 
judges of the aged patriot must ever remain a stain upon his 
memory. 

Maurice, who had on the death of his elder brother Philip 
William, in February 1618, become prince of Orange, was now 
supreme in the State, but during the remainder of his life he 
sorely missed the wise counsels of the experienced Oldenbarne- 
veldt. W’ar broke out again in 1621, but success had ceased to 
accompany him on his campaigns. His health gave way, and he 
died, a prematurely aged man, at the Hague on April 4, 1625. He 
was buried by his father’s side at Delft. 

Bibliography. — ^I. Commelin, Wilhelm en Maurits v. Nassau, pr. v. 
Orangien, haer leven en hedrijf (Amsterdam, 1651) ; G. Groen van 
Prinstcrer, Archives on correspondance de. la maison d* Orange- Nassau, 
ic serie, 9 vols. (Leiden, 1841-61) ; G. Groen van Prinstcrer, Maurice 
et Barneveldt (Utrecht, 1875) J J- L. Motley, Life and Death of John 
of Barneveldt (2 vols.. The Hague, 1894) ; C. M. Kemp, v.d. Maurits 
V. Nassau, prins v. Oranje in zijn leven en verdiensten (4 vols., Rotter- 
dam, 1843) ; M. O. Nutting, The Days of Prince Maurice (Boston and 
Chicago, 1894) , 

MAURISTS, a congregation of French Benedictines called 
after St. Maurus (d. 565), a disciple of St. Benedict and the 
legendary introducer of the Benedictine rule and life into Gaul. 
At the end of the i6th century the Benedictine monasteries of 
France had fallen into a state of disorganization and relaxation; 
and a reform was initiated by the abbey of St. Vanne near Verdun, 
which spread to other houses in Lorraine, and in 1604 the re- 
formed congregation of St. Vanne was established. A number of 
French houses joined the new congregation ; but as Lorraine was 
still independent of the French crown, it was considered desirable 
to form on the same lines a separate congregation for France. 
Thus in 1621 was established the famous French congregation of 
St. Maur. Most of the Benedictine monasteries of France, except 
those belonging to Cluny, gradually joined the new congregation, 
which eventually embraced nearly two hundred houses. The chief 
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house was Saint-Germain-des-Pres, Paris, the residence of the 
superior-general and centre of the literary activity of the congre- 
gation. The primary idea of the movement was not the under- 
taking of literary and historical work, but the return to a strict 
monastic regime and the faithful carrying out of Benedictine life; 
and throughout the most glorious period of Maurist history the 
literary work was not allowed to interfere with the due per- 
formance of the choral office and the other duties of the monastic 
life. Towards the end of the i8th century a tendency crept in, 
in some quarters, to relax the monastic observances in favour of 
study; but the constitutions of 1770 show that a strict monastic 
regime was maintained until the end. The course of Maurist 
history and work was checkered by the ecclesiastical controversies 
that distracted the French Church during the 17th and i8tb 
centuries. Some of the members identified themselves with the 
Jansenist cause; but the bulk, including nearly all the greatest 
names, pursued a middle path, opposing the lax moral theology 
condemned in 1679 by Pope Innocent XL, and adhering to those 
strong views on grace and predestination associated with the 
Augustinian and Thomist schools of Catholic theology; and like 
all the theological faculties and schools on French soil, they were 
bound to teach the four Gallican articles. It seems that towards 
the end of the i8th century a rationalistic and free-thinking spirit 
invaded some of the houses. The congregation was suppressed 
and the monks scattered at the revolution, the last superior- 
general with forty of his monks dying on the scaffold in Paris. 
The present French congregation of Benedictines initiated by Dom 
Gucrangcr in 1833 is a new creation and has no continuity with 
the congregation of St. Maur. 

The great claim of the Maurists to the gratitude and admira- 
tion of posterity is their historical and critical school, which stands 
quite alone in history, and produced an extraordinary number of 
colossal works of erudition which still are of permanent value. 
The foundations of this school were laid by Dom Tarisse, the first 
superior-general, who in 1632 issued instructions to the superiors 
of the monasteries to train the young monks in the habits of 
research and of organized work. 

The full Maurist bibliography contains the names of some 
220 writers and more than 700 works. The lesser works in large 
measure cover the same fields as those in the list, but the number 
of works of purely religious character, of piety, devotion and 
edification, is very striking. Perhaps the most wonderful phenom- 
enon of Maurist work is that what was produced was only a 
portion of what was contemplated and prepared for. The F^rench 
Revolution cut short many gigantic undertakings, the collected 
materials for which fill hundreds of manuscript volumes in the 
Bibliothequc nationalc of Paris and other libraries of France. 
When one contemplates the vastness of the works in progress 
during any decade of the century 1680-1780; and still more, when 
not only the quantity but the quality of the work, and the abiding 
value of most of it is realized, it will be recognized that the out- 
put was prodigious and unique in the history of letters, as coming 
from a single society. The qualities that have made Maurist 
work proverbial for sound learning are its fine critical tact and 
its thoroughness. 

The chief source of information on the Maurists and their work is 
Dom Tassin’s Histoire littiraire de la congregation dc Saint- Maur 
fi77o); it has been reduced to a bare bibliography and completed 
by de Lama, Bibliothique des 6 crivains de la congr. dt S.-M. (1882). 
The two works of dc Broglie, Mahillon (2 vols., 1888) and Monlfaucon 
(2 vols., 1891), give a charming picture of the inner life of the great 
Maurists of the earlier generation in the midst of their work and their 
friends. Sketches of the lives of a few of the chief Maurists will be 
found in McCarthy’s Principal Writers of the Congr. of S, M. (1868). 
Useful information about their literary undertakings will be found in 
De Lisle’s Cabinet des mss. de la Bibl. Nat. Ponds St. Germain-des^ 
Pris. General information will be found in the Catholic Encyclo- 
paedia; Hcimbucher, Orden und Kongregationen (1907) i. § ,36; 
Wetzer und Welte, Kirchenlexicon (ed. 2) and Herzog-Hauck's Beal- 
f'ncyklopddie (ed. 3), the latter an interesting appreciation by the Prot- 
estant historian Otto Zockler of the spirit and the merits of the work 
wf the Maurists. (E.. C. B.) 

MAURITANIA, a colony of French West Africa, bounded 
on the west by the Atlantic ocean and the Spanish Rio de Oro, 
the north by the territories of South Algeria, pn the east by 
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French Sudan and on the south by Senegal. The area is 670,000 
sq.km, and the population 289,000. It is a Saharan region except 
in the neighbourhood of the river Senegal. It comprises some 
mountainous massifs such as Adrar Tmar (500 metres) and 
Tagant (450 metres), in which are several oases, and vast plains 
covered by sand and dunes. The coast, 600 km. long, is indented, 
between Cape Blanco and Cape Mirik, by several bays, notably 
those of Levrier and Arguin; to the south of Cape Mirik it is 
flat, straight and bordered by dunes. The population is com- 
posed of a majority of Moors, chiefly Berbers crossed with Arabs 
and with negroes; they are the descendants of the Zenaga, who 
founded, in the nth century, the empire of the Almoravidcs. 
The chief resources are gum, the salt of the sebkhas (10 to 12,000 
tons), fishing around Port-Etienne, the rearing of camels, horses, 
sheep, goats and asses. Internal trade is very active between 
Moors and negroes who furni.sh them with millet in exchange for 
dates and salt. External trade is effected by river and almost 
solely with Senegal. The principal towns are Port-Etienne (French 
fisheries, wireless station), in the Bay of Levrier, Boghe and 
Kaedi. The lieutenant-governor resides at Saint Louis. 

See La Mauritanie (publication of the General Government of West 
Africa, 1906) ; Gruvel ct Bouyat, Les pecherirs dr la cote occidentalc 
d^Afrique (Paris, 1906) ; E. Richet, La Mauritanie (Paris, 1920), with 
bibl.; Gruvel et Chudeau, A trovers la Mauritanie occidentalc (Paris, 
1909). 

MAURITIUS, an island and British colony in the Indian 
ocean (known whilst a French possession as the He de France). It 
lies between 57® 18' and 57® 49' E., and 19® 58' and 20® 32' S., 
550 m. E. of Madagascar. The island is irregularly elliptical — 
somewhat triangular — in .shape, and is 36 m. long and about 23 m. 
broad. It is 130 m. in circumference, and its total area is about 720 
square miles. The island is surrounded by coral reefs, so that the 
ports are difficult of access. 

Dependent upon Mauritius and forming part of the colony arc 
a number of small islands scattered over a large extent of the 
Indian ocean. Of these the chief is Rodriguez (q.v.), 375 m. E. 
of Mauritius. Considerably north-east of Rodriguez is the Chagos 
archipelago, of which the chief is Diego Garcia (see Chagos). The 
Cargados, Carayos or St. Brandqn islets, deeps and shoals lie at 
the south end of the Nazareth Bank about 250 m. N.N.E. of 
Mauritius. 

From its mountainous character Mauritius is a most picturesque 
island. The most level portions of the coast districts are the north 
and north-east, all the rest being broken by hills, which vary from 
500 to 2,700 ft. in height. The principal mountain masses are the 
north-western or Pouce range, in the district of Port Louis; the 
south-western, in the districts of the Black River and Savanne; and 
the south-eastern range, in the Grand T’ort district. In the first of 
these, which consi.sts of one principal ridge with several lateral 
spurs, overlooking Port Louis, are the Pouce (2,650 ft.), and the 
Pieter Botte (2,685 i^L). The highest summit is in the south- 
western mass of hills, the Black River mountain (2,711 ft.). 
The south-eastern group of hills consists of the Montagne du Bam- 
bou, with several spurs running down to the sea. In the interior are 
extensive fertile plains, some 1,200 ft. in height, forming the dis- 
tricts of Moka, Vacois, and J’laincs Wilhelms; and an abrupt 
peak, the Piton du Milieu de Pile (1,932 ft.) rises from the centre 
of the island. Other prominent summits are the Trois Mamelles, 
the Montagne du Corps de Garde, the Signal Mountain, near Port 
Louis, and the Mornc Brabant. 

The rivers are small, and in the dry season little more than 
brooks, in the wet season, raging torrents. The principal stream 
is the Grande Riviere, with a course of about 10 miles. The island 
is of volcanic origin and the more recent craters (now extinct) 
cross the centre of the island. The volcanic rocks arc all basic 
in character and belong to two periods of eruption, the earlier 
forming the mountain mass of the Black River district and the 
later being basalts and dolerites poured out from craters of the 
central district. Many of the craters have been partially denuded 
but some still contain lakes, e.g.. Grand Bassin, Marc aux Vacois 
and Mare aux Jones. Some lava-flows alternate with coral reefs. 
The basement rocks are represented by a mass of clay-slates in the 
Black River mountains and by much contorted chlorite-schists in 
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La Selle mountain of the centre of the island. There is evidence 
of a recent elevation of from 40 ft. (south) to 12 ft. (north), 
whilst caves and underground rivers in the lava-flows are common. 

ClimatCd — The climate is pleasant during the cool season of the 
year, but oppressively hot in summer (December to April), except 
in the elevated plains of the interior, where the thermometer ranges 
from 70° to 80®, while in Port Louis and on the coast generally 
it ranges from 90® to g6®. The mean temperature for the year at 
Port Louis is 78-6®. There are two .sea.sons, the cool and compara- 
tively dry season, from April to November, and the hotter season, 
during the rest of the year. The rainfall varies greatly in different 
I>arts of the island. Cluny in the south-east has a mean annual 
rainfall of 145 in.; Albion on the west is the driest station, with 31 
inches. The mean monthly rainfall for the whole island varies 
from 12 in. in March to 2*6 in. in September and October. The 
Observatory and Royal Botanical Gardens arc at Pamplemousses, 
on the dry north-west side of the island. From January to mid- 
April, Mauritius gets severe cyclones with torrents of rain. These 
hurricanes generally last about eight hours, but they appear to be 
less frequent and violent than in former times, owing, it is thought, 
to the destruction of the ancient fore.sts and the consequent drier 
condition of the atmosphere. The climate is now less healthy than 
it was. epidemics of malarial fever having frequently occurred. 

Fauna and Flora. — The present fauna is very limited in ex- 
tent. When fir.st seen by Euro]>eans the island had no mammals ex- 
cept a large fruit-eating bat (Ptcropus vulgaris)^ plentiful in the 
woods; but several mammals have been introduced. Among these 
are two monkeys of the genera Macacus and Cercopithecus, a stag 
(CervHs hippdaphus ) j a small hare, a shrew-mouse, and the ubi- 
quitous rat. A lemur and one of the curious hedgehog-like Insecti- 
vora of Madagascar {Cenletcs ccaudatus) have probably both 
been brought from the larger island. The avifauna resembles that 
of Madagascar; there are s{)ecies of a peculiar genus of caterpillar 
shrikes {Campephagiduc), as well as of the genera Pratincola, 
HypsipetesSf Phedhia, Tchitrea, Zosicrops, Foudia, Collocalia and 
Coracopsis, and peculiar forms of doves and parakeets. The Dodo 
{Didus ifteptus) and other flightless birds were quickly exter- 
minated by early immigrants. Remains of large tortoises have been 
found. The living reptiles are small and few in number. The sur- 
rounding .seas contain great numbers of fish; the coral reefs abound 
with a great variety of molluscs; and there are numerous land- 
shells. 

Replacement of forests by sugar-cane has reduced the native 
flora. The principal timber tree is the ebony (Diospyros cbe- 
fteum). Besides this there are bois de cannclle, olive-tree, benzoin 
{Croton Benzoe)^ colophane {Colophonia), and iron-wood; the 
coco-nut palm, an importation, the palmiste {Palma dactylifera 
latijolia), the latanier {Corypha umbraetdijera) and the date- 
palm. The vacoa or vacois {Pamlanus lUilis), is largely grown. 
In the few remnants of the original forests the traveller s tree 
{Urania speciosa), grows abundantly. A species of bamboo is very 
plentiful in marshy .situations. A large variety of fruit is produced, 
including the tamarind, mango, banana, pine-apple, guava, shad- 
dock, fig, avocado-pear, litchi, custard-apple and the mabolo 
(Diospyros discolor). Many of the roots and vegetables of 
Europe have been introduced, as well as some peculiar to the 
tropics, including maize, millet, yams, manioc, dhol, gram, etc. 
Small quantities of tea, rice, sago, spices (cloves, nutmeg, ginger, 
pepper and allspice), cotton, indigo, betel, camphor, turmeric and 
vanilla are grown. The Royal Botanical Gardens at Pample- 
mousses, which date from the French occupation of the island, con- 
tain a rich collection of tropical and extra -tropical species. 

Inhabitants. — The inhabitants consist of two great divisions, 
Euroiiean, chiefly French and British, together with numerous 
half-caste people, Asiatics and Africans. The j>opulation of 
European blood, which calls itself Creole, is greater than that of 
any other tropical colony; many of the inhabitants trace their 
descent from ancient French families, and the higher and middle 
classes are distinguished for their in teUectuaL culture. French is 
more commonly spoken than English. The Creolt? class is, how- 
ever, diminishing, though slowly, and the most numerous section 
of the population is of Indian blood 


The introduction of Indian coolies to work the sugar plantations 
dates from the period of the emancipation of the slaves in 1834- 
39. In 1846 the total population was 158,462, of these 56,245 
being Indian; in 1921 the population was 376,680 including 206 
in the garrison, 265,884 Indians and 6,820 Chinese. The Indio- 
Mauritians are now dominant in commercial, agricultural and 
domestic callings, and much town and agricultural land has been 
transferred from the Creole planters to Indians and Chinese. The 
tendency to an Indian peasant proprietorship is marked. Many 
Mauritian Creoles have emigrated to South Africa. The great in- 
crease in the population since 1851 has made Mauritius one of the 
most densely peopled regions of the world, having over 520 
persons per square mile. (Pop. [1925] 393,708.) 

Chief Towns. — ^The capital and seat of government, the city 
of Port Louis (pop. [1925] 53,708), is on the north-western side 
of the island, in 20° 10' S., 57® 30' E. at the head of an excellent 
harbour, a deep inlet about a mile long, available for ships of the 
deepest draught. This is protected by Fort William and Fort 
George, as well as by the citadel (Fort Adelaide), and it has three 
graving-docks connected with the inner harbour, the depths along- 
side quays and berths being from 12 to 28 feet. The trade of the 
I island passes almost entirely through the port. The chief buildings 
are Government House, the Protestant cathedral, Roman Catholic 
cathedral, town hall, barracks, public offices, etc. Port Louis is 
surrounded by lofty hills and its unhealthy situation is aggravated 
by the difficulty of effective drainage owing to the small amount of 
tide in the harbour. Though much has been done to make the town 
sanitary, including the provision of a good water-supply, many 
people make their homes in the cooler uplands of the interior. 
Curepipe, 20 m. from Port Louis and at an altitude of 1,800 ft., is 
a favourite residential town. It was incorporated in 1888. On the 
railway between Port Louis and Curepipe are other residential 
towns — Beau Bassin, Rose Hill and Quatre Bornes. Mahebourg 
is a town on the shores of Grand Port on the south-east side of the 
island, Souillac a small town on the south coast. 

Industries. — The Sugar Plantations: The soil of the island is 
a fertile ferruginous red clay in which stones are abundant. The 
greater portion of the plains is now a vast sugar plantation. The 
soil is suitable for the cultivation of almost all kinds of tropical 
produce, and increased attention is being paid to the growing of 
the coco-nut palm, aloes, tobacco, tea and cotton. Guano is ex- 
tensively imported as a manure, and by its use the natural fer- 
tility of the soil has been increased to a wonderful extent. There 
is an agricultural department of the Government. The output of 
sugar for 1925-26 was 233,000 metric tons. The export of sugar 
represents over 90% of the total exports. The trade is chiefly 
with India, Burma, the United Kingdom and South Africa. Next 
to sugar, aloe-fibre is the most important export. In addition, a 
considerable quantity of molasses and smaller quantities of rum> 
copra and poonac, vanilla and coco-nut oil are exported. The im- 
ports are mainly rice, wheat, cotton goods, wine, coal, machinery, 
woollen goods, tobacco, hardware and haberdashery and guano. 
The rice comes principally from India and Madagascar; cattle 
are imported from Madagascar, sheep from South Africa and 
Australia, and frozen meat from Australia. In 1926 the import .'i 
were valued at £4,128,821 and the exports at £2,977,630. Nearly 
all the aloe-fibre exported is taken by Great Britain and France, 
while the molasses goes to India. This industry is chiefly in Chi- 
nese hands. The great majority of the imports are from Great 
Britain or British possessions. 

The currency of Mauritius is rupees and cents of a rupee, the 
Indian rupee ( = i6d) being the standard unit. The metric sys- 
tem of weights and measures has been in force since 1878. 

Communications. — ^There is a regular steamship service be- 
tween Marseilles and Port Louis by the Messageries Maritime^, 
with Southampton via Cape Town by the Union Castle, and with 
Colombo direct by the British India Company’s boats. There 
also frequent communication with Madagascar, Reunion and 
Natal. The average annual tonnage of ships entering Port Louis i." 
about 750,000, of which five-sevenths is British. Cable communi 
cation is maintained with Zanzibar, Australia, Reunion, Muda 
gascar, Durban and so with Europe, etc. 
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Railways connect all the principal places and sugar estates on 
the island; that known as the Midland line, 36 m. long, beginning 
at Port Louis, crosses the island to Mahebourg, passing through 
Curepipe, where it is 1,822 ft. above the sea. There are in all 
over 144 m. of railway of which 24 m. are narrow gauge, all owned 
and worked by the Government. The first railway was opened in 
1864. The roads are well kept and there is an extensive system 
of tramways for bringing produce from the sugar estates to the 
railway lines. There is a complete telegraphic and telephonic 
service. 

Government and Revenue* — Mauritius is a crown colony. 
The governor is assisted by an executive council of officials, and 
a Council of Government of 27 members, 8 sitting ex officio, 9 
being nominated by the governor and 10 elected on a moderate 
franchise. Two of the elected members represent St. Louis, the 
8 rural districts into which the island is divided electing each 
one member. At least one-third of the nominated members must 
be persons not holding any public office. The legislative .session 
usually lasts from April to December. Members may speak 
either in French or in English. The (1924-25) revenue was £1,311,- 
523, and the expenditure was £1,157,058. Up to 1854 there was 
a surplus in hand, but since that time expenditure has on many 
occasions exceeded income, and the public debt in 1925 was 
£1,699,057, mainly incurred however on reproductive works. 

The island has largely retained the old French laws, the codes 
civil, de procedure, du commerce, and dHnstruction criminelle 
being still in force, except so far as altered by colonial ordinances. 
A supreme court of civil and criminal justice was established in 
1831 under a chief judge and three puisne judges. Mauritius 
occupies an important strategic position on the route between 
South Africa and India and in relation to Madagascar and East 
Africa, while in Port Louis it possesses one of the finest har- 
bours in the Indian Ocean. A permanent garrison is maintained 
in the island, and the colonial contribution to the expenditure was 
in 1926-27 £55, 249- 

Religion and Education. — ^The majority of the European in- 
habitants belong to the Roman Catholic faith. Anglicans, Roman 
Catholics and the Church of Scotland arc helped by State grants. 
At the head of the Anglican community is the bishop of Mauri- 
tius; the chief Roman Catholic dignitary is .styled bishop of Port 
Louis. There are many Mohammedans, but the majority of the 
Indian coolies are Hindus. 

The educational system, as brought into force in 1 900, is under 
a director of public instruction assisted by an advisory com- 
mittee, and consists of twm branches (i) secondary instruction, 
(2) primary instruction. Education is free but not compulsory. 
For primary instruction there are Government schools and .schools 
maintained by the Roman Catholics, Protestants and other faiths, 
to which the Government gives grants in aid. f.econdary and 
higher education is given in the Royal college and associated 
schools at Port Louis and Curepipe. 

Bibliooraphy. — A. Macmillan, Mauritius Illustrated (1014) ; “Physi- 
cal Features and Geology of Mauritiu.s,*’ QJ. GfoL Soc. (1895); 
Colonial Office List (Annual Scries) ; Mauritius Almanack (Published 
annually at Port Louis) ; Mauritius Blue Book (Annual, Mauritius) ; 
A. Balfour, Reports on Medical and Sanitary Matters of Mauritius 
(1022). A map (i in. to i mile) was issued by the War Office in 1905. 

HISTORY 

Mauritius appears to have been unknown to European na- 
tions, if not to all other peoples, until the year 1505, when it 
was discovered by Mascarenhas, a Portuguese navigator. It had 
then no inhabitants, and there seem to be no traces of a previous 
occupation by any people. The island was retained for most of 
the 1 6th century by its discoverers, who named it "llha do 
Cern6,’’ but they made no settlements in it. In 1598 the Dutch 
look possession and named the island “Mauritius,” in honour of 
(I'cir stadtholder, Count Maurice of Nassau, but abandoned the 
inland in 1710. From 1715 to 1767 (when the French government 
Assumed direct control) the island was held by agents of the 
f rench East India Company, by whom its name was again 
riianged to “He dc France.” The company was fortunate in hav- 
ing several able men as governors of its colony, especially the 


109 

celebrated Mahe de Labourdonnais {q.v.), who made sugar plant- 
ing the main industry of the inhabitants. Under his direction 
roads were made, forts built, and considerable portions of the 
forest were cleared, and the present capital, Port Louis, was 
founded. Labourdonnais also promoted the planting of cotton 
and indigo, and is remembered as the most enlightened and best 
of all the French governors. He also put down the maroons or 
runaway slaves who had long been the pest of the island. The 
colony continued to ri.se in value during the time it was held by 
the French crown, and to one of the intendants,* Pierre Poivre, 
was due the introduction of the clove, nutmeg, and other spices. 
Another governor was D'Entrecasteaux, whose name is kept in 
remembrance by a group of islands of New Guinea. 

During the long war between France and England, at the com- 
mencement of the 19th century, Mauritius was a continual source 
of much mischief to English Indiamen and other merchant ves- 
sels; and at length the British government determined upon an 
expedition for its capture. This was effected in 1810; and upon the 
restoration of peace in 1814 the possession of the island was con- 
firmed to Britain by the Treaty of Paris. By the eighth article 
of capitulation it was agreed that the inhabitants should retain 
their own laws, customs, and religion; and thus the island is still 
largely French in language, habits, and predilections; but its name 
has again been changed to that given by the Dutch. One of the 
most distinguished of the British governors was Sir Robert Far- 
quhar (1810-23), who did much to abolish the Malaga.sy slave 
trade and to establish friendly relations with the rising power of 
the Hova sovereign of Madagascar. 

The history of the colony since its acquisition by Great Britain 
has been one of social and political evolution. At first all power 
was concentrated in the hands of the governor, but in 1832 a 
legislative council was constituted on which non-official nominated 
members served. Under letters patent issued in 1885 and amended 
in 1901, 1902, and 1913, this council was transformed into a 
partly elected body. Of more importance than the con.stilutional 
changes were the economic results which followed the freeing of 
the slaves (1834-39) — for the lo.ss of whose labour the planters 
received over £2,000,000 compensation, ('oolios were introduced 
to supply the place of the negroes, immigration being definitely 
sanctioned by the government of India in 1842. Though under 
government control, the system of coolie labour led to many 
abuses. A royal commission investigated the matter in 1871, and 
since that time the evils which were attendant on the system have 
been gradually remedied. The last half of the i9lh century was, 
however, chiefly notable in Mauritius for the number of calam- 
ities which overtook the island. In 1854 cholera caused the death 
of 17,000 persons; in 1867 over 30,000 people died of malarial 
fever; in 1892 a hurricane of terrifir violence caused immense 
destruction of property and serious lo.ss of life; in 1893 a great 
part of Port Louis was destroyed by fire. There wen* in addition 
several epidemics of small-pox and plague, and from about 1880 
onward the continual decline in the price of sugar seriously 
affected the islanders, especially the Creole populalion. During 
X902-5 an outbreak of surra, wffiich caused great mortality among 
draught animals, further tried the sugar planters and neccs.sitated 
government help. Notwithstanding all these calamities, the Mauri- 
tians, especially the Indo-Mauritians, have succeeded in maintain- 
ing the position of the colony as an important sugar-producing 
country. They have not only developed industry but have .so 
successfully fought disease that in 1925 the death rate had fallen 
to non-Indian 23-8 per 1,000 and Indian 24-2. 

See C. Keller, Madagascar, Mauritius, and other East African 
Islands, Eng. trans. by H. -A. Nesbit (1901) ; De Burgh Edwardcs. The 
History of Mauritius (1922). 

MAUROIS, ANDR£ (1885- ), French writer, was 

born at Elbeuf, and educated at Rouen. He first became known 
to the English public by his Silences du Colonel Bramble (191S), 
based on his experiences as an interpreter during the World W'ar. 
His style is delicate, but direct, and his delineation of English 
character has perhaps helped to make his later books also widely 

^The regime introduced in 1767 divided the arlininislralion between 
a go vernor, primarily charged with military matters, and an intendant. 
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read in translation. He experiments in biography in the form 
of fiction, exemplified in Ariely ou la vie de Shelley (1923), and 
this book, which had a great success, was followed by similar 
treatment of the life of Disraeli (1927), and of Byron (1927). 

His other works include Ni Ange ni Bite (iqtq) ; Les Discours du 
Docteur 0 *Grady (1920); Dialogues sur le Commandement (1924); 
Meipe (1926) ; Bernard Quesnay (1926) ; Vn Essai sur Dickens (1927) ; 
Quaire itudes anglaises (1927) ; and Climats (1928). 

MLA.URRAS, CHARLES (1868- ), French writer and 

politician, was born at Martigues, Provence, of a royalist family. 
He began his journalistic career as literary critic in the Revue 
Encyclopedique and the Gazette de France. He then joined U Ac- 
tion Francaise where he was at first the only royalist on the staff. 
He soon converted almost all his colleagues. After visiting Greece 
and Italy he published Trots idees politiques (1898); Les amants 
de Venise (1902) ; and Uavettir de ^intelligence (1905). This was 
his most productive period, during which his royalist propaganda 
exerted a powerful influence; he assisted Leon Daudet in trans- 
forming (1908) U Action Fran^aise into a daily pap)er. In his 
Kiel et Tangcr (1910) he criticized French foreign policy, while 
Le dilenime de Marc Sangnier (1906) dealt with religious prob- 
lems. Though an avowed atheist, Maurras somewhat para- 
doxically favoured an alliance wdth the Catholic Church which he 
regarded as closely connected with the monarchy. Moreover, he 
saw in the Catholic Church an instrument for securing the political 
and social stability which he valued. But the strange alliance was 
not endorsed by the Church. U Action Franqaise lost considerable 
influence when the French clergy withdrew their support and de- 
feated Daudet during his candidature for parliament in 1923 and 
1925. On Oct. 29, 1926, Maurras was sentenced to two years' 
imprisonment and a fine of 1,000 francs for an open letter to M. 
Schrameck, minister of the interior, in which the minister was 
accu.sed of favouring Communists; the letter might be read as 
an incitement to extreme violence. In 1927 consternation was 
created among French Catholic royalists by the promulgation of 
a decree (Dec. 29, 1926) placing certain of Maurras’ books and 
V Action Francaisc itself on the index, in view of articles by 
Daudet and Maurras which, it was said, attacked the Holy See. 
This decree was accepted by the French clergy in a declaration 
published in Oct. 1927. In the meantime the court of appeal, while 
upholding the conviction of Maurras, had agreed to his release. 

The articles written by Maurras during the World War ap- 
peared in eight volumes entitled Les conditions dc la victoire 
(1915-20). Though the writings of Maurras produced a profound 
effect on French thought, his nationalist ideas failed to take deep 
root in his own country, but they triumphed in Italy; and Uldea 
Nazionale with its Fascist doctrines owed much to U Action Fran- 
qaise. The French movement with which the name of Maurras 
is associated may be regarded as an inchoate Fascism; a minor 
intellectual revolution, which has not developed into any great 
political upheaval. Maurras himself w^as strongly convinced of 
the nece.s.sity of order in the national life, and was prepared to 
sacrifice much else if the discipline which he considered essential 
in art and morals could be enforced. Among Maurras’ many 
works may be mentioned the following; Jean Morcas (1891); 
Le chemin de paradis (1894); Anthinca (1901); Uenquete sur 
la monarchic (1900-09); La politique religieuse (1912); Quand 
les Franqais ne s^aimaient pas (1916); and a collection of poems 
La musique interieure (1925). 

See A. Thibaudet, Les idees de Charles Maurras (1920). 

MAURY, JEAN SIFFREIN (1746-1817), French cardinal 
and archbishop of Paris, the son of a poor cobbler, was born on 
June 26, 1746, at Valreas in the Comtat-Venaissin. He was edu- 
cated at the seminary at Avignon. In 1777 he published under 
the title of Discours choisis his panegyrics on St. Louis, St. Augus- 
tine and Fenelon. his remarks on Bossuet and his Essai sur V 6 lo- 
qucncc de la chaire, a volume which contains much good criticism, 
and remains a French classic. The book was often reprinted as 
Principes de VMoquence. He was Lent preacher at court in 1781, 
w^hen King Louis XVI. said of his sermon: “If the abbe had only 
said a few words on religion he would have discussed every possi- 
ble subject.” In 1781 he obtained the rich priory of Lyons, near 


Peronne, and in 1785 he was elected to the Academy. In 1789 he 
was elected a member of the States General by the clergy of the 
bailliage of Peronne, and from the first proved to be the most 
able and persevering defender of the ancien rSgime, although he 
had drawn up the greater part of the cahier of the clergy of 
Peronne, which contained a considerable programme of reform. 
It is said that he attempted to emigrate both in July and in Oct. 
1789; but after that time he held firmly to his place, when almost 
universally deserted by his friends. In the Constituent Assembly 
he fought against the alienation of the property of the clergy. 
His life was often in danger, but his ready wit always saved it, 
and it was said that one bon mot would preserve him for a month. 
When he did emigrate in 1792 he was at once named archbi.shop 
in partibus, and extra nuncio to the diet at Frankfort, and in 
1794 cardinal. He was finally made bishop of Montefiasconc, 
but in 1798 the French drove him from his retreat, and he sought 
refuge in Venice and St. Petersburg. Next year he returned to 
Rome as ambassador of the exiled Louis XVIII. In 1806 he re- 
turned to France, and in 1810 was made archbishop of Paris. He 
was presently ordered by the pope to surrender his functions as 
archbishop of Paris. This he refused to do. At the restoration he 
was expelled from the Academy and from the archiepiscopal pal- 
ace. He retired to Rome, where he was imprisoned in the castle of 
St. Angelo for six months. He died in 1817, a year or two after 
his release, of disease contracted in prison and of chagrin. 

The Oeuvres choisies du Cardinal Maury (5 vols., 1827) contain 
what is worth preserving. Mgr. Ricard has published Maury’s 
Corrcspondance diplomatique (2 vols., Lille, 1891). For his life and 
character see Vie du Cardinal Maury ^ by Louis Siffrein Maury, his 
nephew (1828); J. J. F. Poujoulat, Cardinal Maury, sa vie et ses 
oeuvres (1855); Sainte-Beuve, Causeries du lundi (vol. iv.) ; Mgr. 
Ricard, L*abbi Maury (1746-91), Uabbi Maury avant lySg, Vabhe 
Maury et Mirabeau (1887) ; G. Bonet-Maury, Le cardinal Maury 
d'apr 'es ses mimoires et sa correspondance inidits (1892) ; A. Aulard, 
Les Orateurs de la Cofistituante (1882). Of the many libels written 
against him during the Revolution the most noteworthy arc the Petit 
carime de Vabbi Maury, with a supplement called the Seconde annic 
(1790), and the Vie privie de Vabb 6 Maury (1790), claimed by J. R. 
Hebert, but attributed by some writers to Restif de la Bretonne. 
For further bibliographical details see J. M. Querard, La France 
litUraire, vol. v. (1833). 

MAURY, MATTHEW FONTAINE (1806-1873), Ameri- 
can naval officer and hydrographer, was born in Spottsylvania 
county, Virginia. He was educated at Harpeth academy, and in 
1825 entered the navy as midshipman, circumnavigating the globe 
in the “Vincennes” during a cruise of four years (1826-30). In 
1839 he met with an accident which resulted in permanent 
lameness, and unfitted him for active service, and in 1841 he was 
placed in charge of the depot of charts and instruments, out of 
which grew the U.S. naval observatory and the hydrographic 
office. He laboured assiduously to obtain observations as to the 
winds and currents by distributing to captains of vessels specially 
prepared log-books. One result was to show the necessity for 
combined action on the part of maritime nations in regard to 
ocean meteorology. This led to an international conference at 
Brussels in 1853, which produced the greatest benefit to naviga- 
I tion as well as indirectly to meteorology. Maury’s oceanographical 
work received recognition in all parts of the civilized world, and 
in 1855 he was given the rank of commander. On the outbreak of 
the Civil War in 1861, Maury threw in his lot with the South, and 
became head of coast, harbour and river defences. He invented 
an electric torpedo for harbour defence, and in .1862 was ordered 
to England to purchase torpedo material, etc. After the war he 
went to Mexico, and as the imperial commissioner of immigration 
of the emperor Maximilian, attempted to found a Virginian colony 
there. Incidentally he introduced there the cultivation of cin- 
chona. The scheme of colonization was abandoned by the emperi^r 
(1866), and Maury settled for a while in England, where he was 
presented with a testimonial raised by public subscriptions. In 
1868 a tendency toward amnesty admitting of his return in 
America, he accepted the professorship of meteorology in ihc 
Virginia military institute, and settled at Lexington (Va.), wh< ri* 
he died on Feb. t, 1873. 

Among works published by Maury are the papers contributed hy 
him to the Astronomical Observations of the U.S. Observatory; Leticn 



MAUSOLEUM— MAXENTIUS 


III 


on the American and Atlantic Slopes of South America (1853) ; 
Physical Geography of the Sea (1855) ; Letter concerning Lanes for 
Steamers crossing the Atlantic (1855); Physical Geography (1864); 
Manual of Geography (1871). 

See Diana Fontaine Maury Corbin (his daughter) , Life of Matthew 
Fontaine Maury (1888) and C. L. Lewis, Mathew Fontaine Maury, the 
Pathfinder of the Seas (1927). 

MAUSOLEUll, a monument erected to receive the remains 
of a deceased person, which may sometimes take the form of a 
sepulchral chapel. The term originated with the magnificent 
monument erected by Queen Artemisia in 353 B.c. in memory of 
her husband King Mausolus. Some remains of this monument 
were brought to England in 1859 by Sir Charles Newton and 
placed in the British Museum. 

MAUSOLUS (more correctly Maussollus), satrap and 
practically ruler of Caria (377-353 B.c.). The part he took in the 
revolt against Artaxerxes Mnemon, his conquest of a great part 
of Lycia, Ionia and of several of the Greek islands, his co-opera- 
tion with the Rhodians and their allies in the war against Athens, 
and the removal of his capital from Mylasa, the ancient seat of 
the Carian kings, to Halicarnassus are the leading facts of his 
history. He is best known from the tomb erected for him by his 
widow Artemisia. The architects Satyrus and Pythis, and the 
sculptors Scopas, Leochares, Bryaxis and Timotheus, finished 
the work after her death. {See Halicarnassus.) 

MAUVE, ANTON (1838-1888), Dutch landscaiie painter, 
was born at Zaandam, the son of a Baptist minister. He studied 
under Van Os, whose dry academic manner had, however, but lit- 
tle attraction for him. He benefited far more by his intimacy with 
his friends Jozef Israels and W. Maris. Under their intlucnce he 
adopted a freer, loo.ser method of painting, and exchanged the 
brilliant palette of his youthful work for a tender harmony of deli- 
cate greys, greens and light blue. He excelled in rendering the soft 
hazy atmosphere that lingers over the green meadows of Holland, 
and found his inspiration in the peaceful rural life of the fields 
and country lanes near Oostcrbeck and Wolfhezen, the sand dunes 
of the coast at Scheveningen, and (he country near Laren, where 
he spent the last years of his life. There are fourteen of 
Mauve’s pictures at the Mesdag Museum at The Hague, and two 
(“Milking Time” and “A Fishing Boat putting to Sea”) at the 
Ryks Museum in Amsterdam. The Glasgow Corporation Gallery 
owns his painting of “A Flock of Sheep.” The finest and mo.st 
representative private collection of pictures by Mauve was made 
by Mr. J. C. J. Drucker, London. 

See H. L. Bcrchcnhoff: Anton Mauve (.Amsterdam 1890). 

MAVIS, the name in Scotland for the song-thrush (Tztrdtis 
philomelus), but now little used except in poetry. Sec Thrush. 

MAVROCORDATO, MaVRUCOKDAT or M .^VROGORDATO, the 
name of a family of Phanariot Greeks, distinguishcu in the history 
of Turkey, Rumania and modern Greece. The family was founded 
by a merchant of Chios, whose son Alexander Mavrocordato 
(f. 1636-1709), became dragoman to the sultan in 1673, and 
drew up the treaty of Karlowitz (1699). He became a secretary 
of state, and was created a count of the Holy Roman Empire. 
His authority, with that of Hussein Kupruli and Rami l\isha, was 
supreme at the court of Mustapha II., and he ameliorated the 
condition of the Christians in Turkey. He was di.sgraced in 1703^ j 
but was recalled to court by Sultan Ahmed III. He left some 
historical, grammatical, etc. treatises of little value. 

His son Nicholas Mavrocordato (1670-1730) was grand 
dragoman to the Divan (1697), and in 1708 was appointed 
ho.spodar (prince) of Moldavia. Deposed, owing to the sultan s 
suspicions, in favour of Demetrius Cantacuzene, he was restored 
in 1 71 1, and soon afterwards became hospodar of Walachia. In 
'7 i 6 he was deposed by the Austrians, but was restored after (he 
peace of Passarowitz. He was the first Greek ruler of the Da- 
nubian principalities, and established the system which for a 
hundred years was to make the name of Greek hateful to the 
Humanians. He introduced Greek manners, the Greek language 
^nd Greek costume, and set up a splendid court on the Byzantine 
inudel. Nicholas founded libraries and was himself the author of 
^ curious work entitled Ilepl KaOrfKOPTcop (Bucharest, 1719)* Uc 


was succeeded as grand dragoman (1709) by his son John 
(loannes), who was for a .short while hospodar of Moldavia, and 
died in 1 730. 

Nicholas Mavrocordato was succeeded as prince of Walachia 
in 1730 by his son Constantine who ruled with intervals from 
1735 to 1749. He was wounded and taken prisoner at Galati 
during the Russo-Turkish War, on Nov. 5, 1769, and died in 
captivity. 

l*RixcE Alexander Mavrocordato (1791-1865), Greek states- 
man, a descendant of the hospodars, was born at Constantinople 
on Feb. 11, 1791. In i8ij he went to the court of his uncle 
loannes Caradja, hospodar of Walachia, with whom he pa.ssed 
into exile in Russia and Italy (1817). He was a member of the 
Hetairia Philike and was among the Phanariot Greeks who has- 
tened to (he Morea on the outbreak of the War of Independence 
in 1821. In January 1822 he presided over the first Greek national 
assembly at Epidaurus. He commanded the advance of the 
Greeks into western Hellas, and was defeated at Peta on July 16, 
but retrieved this disaster somewhat by his successful resistance 
to the first siege of Missolonghi (Nov. 1822 to Jan. 1823). His 
English sympathies brought him, in the subsequent strife of 
factions, into opposition to the *‘Rus.sian” party headed by Deme- 
trius Vpsilanti and Kolokotrones; and though he held the port- 
folio of foreign affairs for a short while under the presidency of 
Petrobey (Petros Mavromichales), he was in retirement until Feb- 
ruary 1825, when he again became a secretary of state. The land- 
ing of Ibrahim Pasha followed, and Mavrocordato again joined the 
army, only escaping capture in ihe disaster at Sphagia (Spakteria), 
on May 9, 1815, by swimming to Navarino. He was vice-president 
of the National Assembly at Argos (July, 1832), and was ap- 
pointed by King Otto minister of finance, and in 1833 premier. 
From 1 834 onwards he was (h oek envoy at Munich, Berlin, Lon- 
don and — after a short interlude as premier in Greece in 1841 — 
Constantinople. He was again prime minister in 1844 ^ind in 
1854-5. He died in Aegina on Aug. uS, 1865. 

See E. Legrand, Genialogie des Mavrocordato (Paris, 1886). 

MAX, ADOLPHE (1869- ), Belgian i)olitician, was born 

in Brus.sels on Dec. 31, 1S69. From 1894 lo 1903 was suc- 
cessively provincial councillor of Brabant, councillor of the Com- 
mune and alderman of Brussels, and finally burgomaster (1909). 
In 1914 when the German troops entered Brussels he refused to 
perform his duties under the authority of the German governor, 
and demanded complete freedom of action. He protested vigor- 
ously again.st the abuses of the army of occupation, and fought 
with indomitable energy for the rights of his fellow subjects, and 
for the reduction of the heavy taxes and requisitions which were 
imposed on the town. He further founded a central committee to 
deal with supplies which, under the name of Lc Comite National , 
rendered invaluable services to his countrymen. But the German 
authorities soon took exception to his spirited resistance, and on 
Sept. 26 1914 he was arrested and impri.soned in the fortress of 
Namur, and from there was sent into Germany, where he was 
closely confined. On Nov. 13 1918 he succeeded in escaping and 
returned to Belgium, where he was welcomed with delirious 
enthusiasm. Max was elected to the Chamber of Representatives 
in 1919; he was made mini.ster of state on Nov. 21, 1918, and 
was also elected member of the Belgian Academy. 

MAXENTIUS, MARCUS AURELIUS VALERIUS, 

Roman emperor from a.d. 306 to 312, was the son of Maximianus 
Herculius, and the ton-in-law of Galerius. He V’as left out of 
account in the division of the empire which took place in 305. A 
variety of causes, however, had produced strong di.ssatisf action 
at Rome with many of the arrangements established by Diocletian, 
and on Oct. 28, 306, Maxentius headed a rising and summoning 
his father Maximianus from retirement, captured and killed 
Valerius Severus and drove Galerius out of Italy when he attacked 
them. Maxentius quarrelled with his father, and the congress at 
Carnuntum for 308 again ignored him, but nothing was done to 
depose him. The death of Galerius in 311 precipitated a conflict; 
Constantine came to terms with his other rival Licinius, crossed 
the Alps and struck at Rome. The decisive battle was fought at 
Saxa Rubra on the passage of the Tiber ; Maxentius was defeated, 
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and drowned in the Tiber (Oct. 27, 312). 

Sec De Broglie, VEglise et Vempire Romain au quairiime stick 
(1856-60), and on the attitude of the Romans towards Christianity 
generally, app. 8 in vol. ii. of J. B. Bury's edition of Gibbon (Zosimus 
ii, 9-18; Zonaras xii. 33, xiii. t ; Aurelius Victor, Epil. 40; Eutropius, 
X. 2). 

MAXIM, ^DSON (1853-1927), American inventor, was 
born at Ornevillc. Me., on Feb. 3, 1853, completed his aca- 
demic studies at Kent's Hill, Me. 'Fhough his education was but 
slight, his interest in chemistry led him to wide reading and ex- 
perimentation in the subject while he worked at other jobs. In 
1875 be formulated (published in Scientific American Supple- 
ment, 1889) an hypothesis of the compound nature of atoms not 
unlike the atomic theory which was later to be generally accepted 
by scientists. In 1888 he began to experiment with explosives 
and in 1890 built a dynamite and powder factory at Maxim, 
N.J. Here, together with Dr. R. C. Schupphaus, he developed 
the Maxim-Schupphaus smokeless powder, the first made in the 
United States and the first to be adopted by the U.S. Govern- 
ment. He next invented a smokeless cannon powder, the cylin- 
drical grains so perforated that it burned with a more rapid com- 
bustion, that was used in enormous quantities during the World 
War. In 1897 he sold his factory and powder inventions to the 
E. I. DuPont Company, but remained with the company as con- 
.sulting engineer. He invented “maximite,’’ a high explosive burst- 
ing powder w»hich, when placed in torpedoes, resisted the shock 
of firing and the still greater shock of piercing armour plate with- 
out bursting, only to be set off by a delay-action detonating fuse, 
which was also his invention. Later he perfected a new smokeless 
powder called “stabillite.” on account of its high stability. “Mo- 
torite,” a seIf-combu.<tive substance used to propel torpedoes, was 
also his invention. During the World War he was chairman of 
the committee on ordnance and explosives of the naval consulting 
board. Se\'eral of his own inventions at this time were donated i 
to the Government. 

He published Science of Poetry (1910) and Dynamite Stories (1916). 
The Rise of an American Inventor (1927) is his life story taken down 
from conversations by Clifton Johnston. 

Sir Hiram Stfatiixs Maxim (1840-1916), his brother, was the 
inventor of the Maxim automatic gun. 

MAXIMA AND MINIMA, in mathematics. By the maxi- 
mum or minimum value of an cxpre.ssion or quantity is meant 
primarily the “greatest” or “least’’ value that it can receive. In 
general, however, there are points at which its value ceases to in- 
crease and begins to decrease; its value at such a point is called a 
maximum. So there arc points at which its value ceases to de- 
crease and begins to increase; such a value is called a minimum. 
There may be several such maxima or minima, and such a mini- 
mum is not ncces.sarily less than such a maximum. For instance, 
the expres.sion (x'-\-x+2)/(x—i) can take all values from —00 
to — 1 and from -f 7 to -h 00 but has, so long as x is real, no value 
between — i and -f?. Here — i is a maximum value, and +7 is a 
minimum value of the expression, though it can be made greater 
or less than any assignable quantity. 

The first general method of investigating maxima and minima 
seems to have been published in a.d. 1629 by Pierre Fermat. 
Particular cases had been discussed. Thus Euclid in book III. 
of the Elcmnits finds the greatest and least straight lines that can 
be drawn from a point to the circumference of a circle, and in 
book \T. (in a proposition generally omitted from editions of his 
works ) finds the parallelogram of greatest area with a given perim- 
eter. Apollonius investigated the greatest and least distances of a 
point from the perimeter of a conic section, and discovered them 
to be the normals, and that their feet were the intersections of the 
conic with a rectangular hyperbola. Some remarkable theorems 
on maximum areas arc attributed to Zenodorus, and preserved by 
Pappus and Theon of Alexandria. The most noteworthy of them 
are the following: — 

1 . Of polygons of n sides with a given perimeter the regular polygon 
encloses the greatest area. 

2. Of two regular polygons of the same perimeter, that with the 
greater number of sides encloses the greater area. 

5. The circle encloses a greater area than any polygon of the same 
IX'rimeter. 


4. The sum of the areas of two isosceles triangles on given bases, 
the sum of whose perimeters is given, is greatest when the triangles 
are similar. 

5. Of segments of a circle of given perimeter, the semicircle encloses 
the greatest area. 

6. The sphere is the surface of given area which encloses the greatest 
volume. 

The next problem on maxima and minima of which there ap- 
pears to be any record occurs in a letter from Regiomontanus to 
Roder (July 4, 1471), and is a particular numerical example of 
the problem of finding the point on a given straight line at which 
two given points subtend a maximum angle. Tartaglia in his Gen- 
eral trattai^o dc numeri et mesuri (c. 1556) gives, without proof, 
a rule for dividing a number into two parts such that the contin- 
ued product of the numbers and their difference is a maximum. 

Fermat investigated maxima and minima by means of the prin- 
ciple that in the neighbourhood of a maximum or minimum the 
differences of the values of a function are insensible, a method 
virtually the same as that of the differential calculus, and of great 
I use in dealing with geometrical maxima and minima. His method 
I was developed by Huygens, Leibniz, Newton and others, and in 
particular by John Hudde, who investigated maxima and minima 
of functions of more than one independent variable, and made 
some attempt to discriminate between maxima and minima, a 
question first definitely settled, so far as one variable is concerned, 
by Colin Maclaurin in his Treatise on Fluxions (1742). The 
method of the differential calculus was perfected by Euler and 
Lagrange. 

Jean (Johann) Bernoulli’s famous problem of the “brachisto- 
chrone,” or curve of quickest descent from one point to another 
under the action of gravity, proposed in 1696, gave rise to a new 
kind of maximum and minimum problem in which we have to find 
a curve and not points on a given curve. From these problems 
arose the “Calculus of Variations.” {See Calculus of Varia- 
tions.) 

The method of the differential calculus is theoretically very 
simple. Let u be a function of several independent variables a'l, 
.ts.rs, ... jTr, ; if 7/ is a maximum or mijiimum for the set of values 
Xu .T2, Xu ••• Xny and u becomes when .vi, X2y Xu • - • Xn, 

receive small increments 62:1, Sxz, . • . dxn', thenS?* must have the 
same sign for all possible values of 3 xi, 6x2, • • . 

Now Su j 2^^~Sxi^’i-2ZT^-~dxi 5.r2 • 

O.T| ' d.A']* OA'iO.Va ' 

The sign of this expression in general is that of 23(6M/5.ri)5.Ti , 
w^hich cannot be one -signed when .ri, :r2, • . . .r„ can take all 
possible values, for a set of increments 5 xi, 8x2, . . . Sxn will give 
an opposite sign to the set — 5 .ti, — Sjco, . . . -~-dxn. Hence 
Z($u/ 5 x j)dxi must vanish for all sets of increments 5jci, . . . 5:\„, 
and since these are independent, v/e must have Su/dxi=o, 
8u/dx2=Oy . . . Su/dxn=o. A value of u given by a set of solu- 
tions of these equations is called a “critical value” of u. The 
value of Su now becomes 





for « to be a maximum or minimum this must have always the 
same sign. For the case of a single variable x, corresponding to 
a value of x given by the equation du/dx—o, u is a maximum or 
minimum as dHijdx^ is negative or positive. If dhtldx^ vanishes, 
then there is no maximum or minimum unless d^u/dx^ vanishes, 
and there is a maximum or minimum according as d'^/dx^ is 
negative or positive. Generally, if the first differential coefficient 
which does not vanish is even, there is a maximum or minimum 
according as this is negative or positive. If it is odd, there is no 
maximum or minimum. 

In the case of several variables, the quadratic 








Sxi^ 




must be one-signed. For the case of two variables the conditions 
are 
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6x2^ ^ \6.r i 5 r 2 / 

for a maximum or minimum at all and and both 

negative for a maximum, and both positive for a minimum. It is 
important to notice that by the quadratic being one-signed is 
meant that it cannot be made to vanish except when 5 jri, dxn, 
. . . Sxn all vanish. If, in the case of two variables, 
d^u b^u _ / b^u Y 
6 a*i" bx^ \bx\bx^) 

then the quadratic is one-signed unless it vanishes, but the value 
of u is not necessarily a maximum or minimum, and the terms of 
the third and possibly fourth order must be taken into account. 

A critical value usually gives a maximum or minimum in the 
case of a function of one variable, and often in the case of several 
independent variables, but such maxima and minima arc purely 
local and the absolutely greatest and least values are not neces- 
sarily critical values. If, for example, .r is restricted to lie be- 
tween the values a and h and </>'(a*)=o has no roots in this in- 
terval, it follows that 0 '(a-) is one-signed as .r increases from a 
to hj so that 0(.r) is increasing or diminishing all the time, and 
the greatest and least values of ^(a) are and 0(/>), though 
neither of them is a critical value. In general, the absolutely 
greatest and least values of the function may be given by 
or , however many critical values exist. 

Full analytical details may be found in any standard treatise 
on the Calculus. English writers, however, are apt to ignore any 
but critical values. See Mathematical Models. (A. E. J.) 

MAXIMIANUS, a Latin elegiac poet of Etruscan birth who 
flourished during the 6th century a.d. At an advanced age he was 
sent on an important mission to the East, perhaps by Thcodoric. 
The six elegies extant under his name were written in old age, 
lamenting the loss of his youth. 

Editions by J. C. Wernsdorf, Poctav latini minores, vi.; E. Bahrens, 
Poclae latini minores, v.; M. Petschenig (i8qo), in C. F. Ascherson’s 
Berliner Studien, xi,; R. Webster (Princeton, igoi). There is an 
English version (as from Cornelius Callus), by Hovenden Walker 
(1689), under the title of The Important Lover, 

MAXIMIANUS, MARCUS AURELIUS VALERIUS, 

surnamed Herculius, Roman emperor from a.d. 286 to 305, was 
born at Sirmium in Pannonia. He rose from the ranks to distinc- 
tion in the army, and having been made Caesar by Diocletian in 
:!85, received the title of Augustus in the following year (April i, 
286). In 287 he suppressed the rising of the peasants (Bagaudae) 
in Gaul, but he had to acquiesce in the usurpation of Britain by 
Carausius. After 293 the empire was further divided, and Con- 
stantins Chlorus took over the Rhine, while Maximianus had Italy 
and Africa. In 297 he won a victory in Mauretania, and in 302 
he .shared at Rome the triumph of Diocletian, the last pageant of 
the kind ever witnessed there. On May i, 305, the day of 
Diocletian’s abdication, he also, but without his colleague’s sin- 
cerity, divested himself of the imperial dignity at Mediolanum 
(Milan), which had been his capital, and retired to a villa in 
Lucania; in the following year, however, he was induced by his 
son Maxentius to reassume the purple. By allying himself with 
Constantine he made head against Galerius in Italy for a while, 
and then quarrelled with Maxentius; Diocletian intervened, and 
Maximianus abdicated again. In Constantine’s absence on the 
Rhine next year (31 1) he made another attempt; Constantine 
returned swiftly, drove him from Arles to Marseilles, where he 
‘surrendered. Soon afterwards he was found dead. 

See Zosimus ii. 7-1 1; Zonaras .\ii. 3J-33; Eutropius ix. 20, x. 2, 3; 
Aurelius Victor, p. 39. For the emperor Galerius Valerius Maximianus 

r Galerius. 

MAXIMILIAN I. ( 1459-151 9) > Roman emperor, son of the 
t^mperor Frederick III. and Leonora, daughter of Edward, king 
uf Portugal, bom at Vienna Neustadt on March 22, 1459- 
On Aug. i8, 1477, he was married at Ghent to Mary, who had 
"■‘herited Burgundy and the Netherlands from her father Charles 
the Bold, duke of Burgundy. He at once undertook the defence 
his wife’s dominions from an attack by Louis XI., king of 
l‘’rance, and defeated the French forces at Guinegatte, the modem 
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Enguinegatte, on Aug. 7, 1479. But Maximilian was regarded with 
suspicion by the States of the Netherlands, and after suppressing 
a rising in Gelderland his position was further weakened by the 
death of his wife on March 27, 1482. He claimed lo be recog- 
nized as guardian of his young son Philip and as regent of the 
Netherlands, but some of the States refu.sed to agree to his 
demands and disorder was general. Maximilian was compelled 
to assent to the treaty of Arras in 1482 between the States of 
the Netherlands and Louis XI., which provided that Maxi- 
milian’s daughter Margaret .should marry Charles, the dauphin 
of France, and have for her dowry Artois and Franche-Comte, 
two of the provinces in dispute, while the claim of Louis on the 
duchy of Burgundy was tacitly admitted. 

Maximilian did not, however, abandon the struggle in the 
Netherlands. Having crushed a rebellion at lUrecht, he compelled 
the burghers of Ghent to restore Philip Lo him in 14S5, and 
returning to Germany was chosen king of the Romans, or German 
king, at Frankfort on Feb. 16, i486, and crowned at Aix-la- 
Chapelle on April 9. Again in the Netherlands, he made a treaty 
with Francis II., duke of Brittany, whose independence was 
threatened by the French regent, Anne of Beaujeu, and the strug- 
gle with France was soon renewed. This war was very unpopular 
with the trading cities of the Netherlands, and early in 1488 
Maximilian, having entered Bruges, was detained there as a 
prisoner for nearly three months, and only set at liberty on the 
approach of his father with a large force. He delayed his depart- 
ure for nearly a year and took part in a punitive campaign against 
his captors and their allies. On his return to Germany he made 
peace with France at Frankfort in July 1489, and in October 
several of the States of the Netherlands recognized him as their 
ruler and as guardian of his son. In March 1490 the county of 
Tirol was added to his posse.ssions through the abdication of his 
kinsman, Count Sigismund, and this district soon became his 
favourite residence. 

Meanwhile the king had formed an alliance with Henry VII. 
king of England, and Ferdinand 11 ., king of Aragon, to defend 
the possessions of the duchess Anne, daughter and successor of 
Francis, duke of Brittany. Early in 1490 he was betrothed to the 
duchess, and later in the same year the marriage was celebrated 
by proxy; but Brittany was still occupied by French troops, and 
Maximilian was unable lo go to the assistance of his bride. In 
Dec. 1491 Anne was married to Charles Vlll., king of P’rance, 
and Maximilian’s daughter Margaret, who had resided in France 
since her betrothal, was sent back to her father. Maximilian took 
no action, being occupied in Hungary, where the death of king 
Matthias Corvinus had brought about a struggle for this throne. 
The Roman king, who was an unsuccessful candidate, took up 
arms, drove out the Hungarians from Austria, and regained Vienna, 
which had been in the possession of Matthias since 1485; but he 
was compelled by want of money Lo retreat, and on Nov. 7, 1491 
signed the Treaty of Pressburg with Ladislaus, king of Bohemia, 
who had obtained the Hungarian throne, agreeing that Maximilian 
should succeed to the crown in case Ladislaus left no legitimate 
male issue. Having defeated the invading Turks at Viilach in 
1492, the king was eager to take revenge upon the king of France; 
but the States of the Netherlands would afford him no assistance. 
The German diet was indifferent, and in May 1493 he agreed to 
the peace of Senlis and regained Artois and Franche-Conile. 

In Aug. 1493 the death of the emperor left Maximilian sole 
ruler of Germany and head of the house of Habsburg; and on 
March 16, 1494 he married at Innsbruck Bianca Maria Sforza, 
daughter of Galeazzo Sforza, duke of Milan (d. 1476). Maxi- 
milian made an ineffectual appeal to the Christian sovereigns to 
assist him in driving the Turks from tiurope. In 1494 he was 
again in the Netherlands, where he led an exf)cdition against the 
rebels of Gelderland, assisted Perkin VVarbeck to make a descent 
upon England, and formally handed over the Government of the 
Low Countries to Philip. His attention was next turned to Italy, 
and, alarmed at the progress of Charle.s Vlll. in the i^eninsula, 
he signed the league of Venice in March 1495, and about the same 
time arranged a marriage between his son Philip and Joanna, 
daughter of Ferdinand and Isabella, king and queen of Castile 
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and Aragon. In need of help in Italian war the king called the 
diet to Worms in March 1495 and urged the necessity of checking 
the progress of Charles; proposals for the better government of 
the empire were brought forward at Worms as a necessary pre- 
liminary to financial and military support. Some reforms were 
adopted, the public peace was proclaimed without any limitation 
of time and a general tax was levied. The three succeeding years 
were mainly occupied with quarrels with the diet, with two 
invasions of France, and a war in Gclderland against Charles, 
count of Egmont, who claimed that duchy, and was supported by 
French troops. The reforms of 1495 were rendered abortive by 
the refusal of Maximilian to attend the diets or to take any part 
in the working of the new Constitution, and in 1497 he strength- 
ened his own authority by establishing an Aulic Council {Reich- 
shofrath), which he declared was competent to deal with all 
business of the empire, and about the same time set up a court 
to centralize the financial administration of Germany. 

In Feb. 1499 the king became involved in a war with the Swiss, 
who had refused to pay the imperial taxes or to furnish a contri- 
bution for the Italian expedition. Aided by France they defeated 
the German troops, and the peace of Basle in Sept. 1499 recog- 
nized them as virtually independent of the empire. About this 
time Maximilian’s ally, Ludovico of Milan, was taken prisoner 
by Louis XIL, king of France, and Maximilian was again com- 
pelled to ask the diet for help. An elaborate scheme for raising 
an army was agreed to, and in return a council of regency (Reichs- 
regiment) was established, which amounted, in the words of a 
Venetian envoy, to a deposition of the king. The relations were 
now very strained between the reforming princes and Maximilian, 
who, unable to raise an army, refused to attend the meetings of 
the council at Nuremberg, while both parties treated for peace 
with France. The hostility of the king rendered the council 
impotent. He was successful in winning the support of many of 
the younger princes, and in establishing a new court of justice, 
the members of which were named by himself. j 

The negotiations with France ended in the Treaty of Blois, 
signed in Sept. 1504, when Maximilian’s grandson Charles was 
betrothed to Claude, daughter of Louis XII., and Louis, invested 
with the duchy of Milan, agreed to aid the king of the Romans 
to secure the imperial crown. A succession difficulty in Bavaria- 
Landshut was only decided after Maximilian had taken up arms 
and narrowly escaped with his life at Regensburg. In the settle- 
ment of this question, made in 1505, he secured a considerable 
increase of territory, and when the king met the diet at Cologne 
in 1505 he was at the height of his power. His enemies at home 
were crushed, and their leader, Berthold, elector of Mainz, was 
dead; while the outlook abroad was more favourable than it had 
been since his accession. 

But whatever hopes of a universal monarchy Maximilian may 
have had were shattered by the death of his son Philip and the 
rupture of the Treaty of Blois. The diet of Cologne discus.sed the 
question of reform in a halting fashion, but afforded the king 
supplies for an expedition into Hungary, to aid his ally Ladislaus, 
and to uphold his own influence in the East. Having established 
his daughter Margaret as regent for Charles in the Netherlands, 
Maximilian met the diet at Constance in 1507, when the imperial 
chamber (Reichskammergericht) was revised and took a more 
permanent form, and help was granted for an expedition to Italy. 
The king set out for Rome to secure his coronation, but Venice 
refused to let him pass through her territories; and at Trant, on 
Feb. 4, 1508, he assumed the title of Roman Emperor Elect, to 
which he soon received the assent of pope Julius 11 . He attacked 
the V^enetians, but finding the war unpopular with the trading 
cities of southern Germany, made a truce with the republic for 
three years. The Treaty of Blois which contained a secret article 
providing for an attack on Venice, ripened into the league of 
Cambray, which was joined by the emperor in Dec. 1 509. He soon 
look the field, but after his failure to capture Padua the league 
broke up; and his sole ally, the French king, joined him in calling 
a general council at Pisa to discuss the question of Church reform. 

A breach with pope Julius followed, and at this time Maximilian 
appears to have entertained, perhaps quite seriously, the idea of 


seating himself in the chair of St. Peter. After a period of vacilla- 
tion he deserted Louis and joined the Holy League, which had 
been formed to expel the French from Italy; but unable to raise 
troops, he served with the English forces as a volunteer and was 
present at the battle of the Spurs near Therouanne on Aug. 16, 
1513. In 1500 the diet had divided Germany into six circles, for 
the maintenance of peace, to which the emperor at the diet of 
Cologne in 1512 added four others. Having made an alliance 
with Christian II., king of Denmark, and interfered to protect 
the Teutonic Order against Sigismund I., king of Poland, Maxi- 
milian was again in Italy early in 1516 fighting the French who 
had overrun Milan. His want of success compelled him on Dec. 
4, 1516, to sign the Treaty of Brussels, which left Milan in the 
hands of the French king, while Verona was soon afterwards 
transferred to Venice. He attempted in vain to secure the elec- 
tion of his grandson Charles as king of the Romans. Leaving the 
diet of Augsburg (1518) he travelled to Weis in Upper Austria, 
where he died on Jan. 12, 1519. He was buried in the church of 
St. George in Vienna Neustadt. 

Maximilian had many excellent personal qualities. Simple in 
his habits, conciliatory in his bearing, and catholic in his tastes, 
he enjoyed great popularity and rarely made a personal enemy. 
He was a skilled knight and a daring huntsman, and although not 
a great general, was intrepid on the field of battle. He reorganized 
the University of Vienna and encouraged the development of the 
universities of Ingolstadt and Freiburg. He was the author of 
military reforms, which included the establishment of standing 
troops, called Landsknechtc, He was continually devising plans 
for the better government of Austria, and although they ended 
in failure, he establi.shed the unity of the Austrian dominions. 
Maximilian has been called the second founder of the house of 
Habsburg, and certainly by bringing about marriages between 
Charles and Joanna and between his grandson Ferdinand and 
Anna, daughter of Ladislaus, king of Hungary and Bohemia, he 
paved the way for the vast empire of Charles V. and for the influ- 
ence of the Hab.sburgs in eastern Europe. But was reckless and 
unstable. 

For absurd and impracticable schemes in Italy and elsewhere 
Maximilian neglected Germany, and sought to involve its princes 
in wars undertaken solely for private aggrandizement or personal 
jealousy. Ignoring his responsibilities as ruler of Germany, he 
only con.sidered the question of its government when in need of 
money and support from the princes. As the “last of the knights” 
he could not sec that the old order of society was passing away 
and a new order arising, while he was fascinated by the glitter of 
the mediaeval empire and spent the better part of his life in vague 
schemes for its revival. As “a gifted amateur in politics” he in- 
creased the disorder of Germany and Italy and exposed himself 
and the empire to the jeers of Europe. 

Maximilian was also a writer of books, and his writings display his 
inordinate vanity. His Geheimes Jagdbuch, containing about 2,500 
words, is a treatise purporting to teach his- grandsons the art of 
hunting. He inspired the production of The Dangers and Adven- 
tures of the Famous Hero and Knight Sir Teuerdank, an allegorical 
poem describing his adventures on his journey to mariy Mary of 
Burgundy. It was first published at Nuremberg by Melchior Pfintzing 
in 1517, and was*adomcd with woodcuts by Hans Leonhard Schiiufc- 
lein. The Weisskumg was long regarded as the work of the emperor’s 
secretary, Marx Treitzsaurwein, but it is now believed that the 
greater part of the book at least is the work of the emperor 
himself. It is an unfinished autobiography containing an account 
of the achievements of Maximilian, who is called *‘the young white 
king.” It was first published at Vienna in 1775. He also is responsible 
iox Freydal, an allegorical account of the tournaments in which he 
took part during his wooing of Mary of Burgundy; Ehrenpforten. 
Triumphwagen and Der wetsen Kbnige Stammhaum, books concerning 
his own hi.story and that of the house of Habsburg, and works on 
various subjects, as Das Stahlbuch, Die Baumeisierei and Die Gartnerei. 
These works are all profusely illustrated, some by Albrecht Diirer 

A facsimile of the original editions of Maximilian’s autobiographical 
and semi-autobiographical works has been published in nine volumes 
in the Jahrbucher der kunsthistorischen Sammlungen des Kaiserhauic^ 
(Vienna, 1880-^8). For this edition S. Laschitzer wrote an introduc- 
tion to Sir Teuerdank, Q. von Leitner to Freydal, and N. A. von 
Schultz to Der Weisskunig. The Holbein society issued a facsimile of 
Sir Teuerdank (London, 1884) and Triumphwagen (1883). 

See Correspondance de temper eur Maximilien /. et de Marguertie 
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d*Autriche, 1507^1^19, ed. A. G. Ic Glay ( 1839) ; Maximilians /. 
vertraulicher Briefwecksel mit Sigmund Pruschenkf ed. V. von Kraus 
(Innsbruck, 1875) ; J. Chmel, Vrkunden, Brief e und AktenstUcke zur 
Geschichie Maximilians /. und seiner Zeit, (Stuttgart, 1843) and 
AktenstUcke und Briefe zur Geschichte des Hauses Habsburg im 
Zeiialter Maximilians /. (Vienna, 1854-58) ; K. Kliipfel, Kaiser Maxi- 
milian J, (1864) ; H. Ulmann, Kaiser Maximilian /. (Stuttgart, 1884) ; 
L. P. Gachard, Lettres inidites de Maximilien /. sur les affaires des 
Pays Bas (Brussels, 1851-52) ; L. von Ranke, Geschichte der roman- 
ischen und germanischen Vdlker, 14^4-1^^14 (Leipzig, 1874) ; R. W. S. 
Watson, Maximilian /. (1902) ; A. Jager, Vber Kaiser Maximilians /. 
Vcrhdltnis zum Papstthum (Vienna, 1854) ; H. Ulmann, Kaiser Maxi- 
milians /. Absichten auf das Papstthum (Stuttgart, 1888), and A. 
Schulte, Kaiser Maximilian /. als Kandidat fur den pdpstlichen Stuhl 
(Leipzig, 1906) ; C. Hare, Maximilian the Dreamer (1913). 

MAXIMILIAN IL (1527-1576), Roman emperor, was the 
eldest son of the emperor Ferdinand I. by his wife Anne, daughter 
of Ladislaus, king of Hungary and Bohemia, and was born in 
Vienna on July 31, 1527. Educated principally in Spain, he 
gained some experience of warfare during the campaign of Charles 
V. against France in 1544, and also during the war of the league 
of Schmalkalden, and soon began to take part in imperial busi- 
ness. Having in Sept. 1548 married his cousin Maria, daughter 
of Charles V., he acted as the emperor’s representative in Spain 
from 1548 to 1550, returning to Germany in December 1550 in 
order to take part in the discussion over the imperial succession. 
Charles V. wished his son Philip (afterwards king of Spain) to 
succeed him as emperor, but his brother Ferdinand, who had 
already been designated as the next occupant of the imperial 
throne, and Maximilian objected to this proposal. At length a 
compromise was reached. Philip was to succeed F’erdinand, but 
during the former’s reign Maximilian, as king of the Romans, 
was to govern Germany. This arrangement was not carried out, 
but the insistence of the emperor disturbed the harmonious 
relations between the two branches of the Habsburg family; and 
Maximilian’s illness in 1552 was even attributed to poison given 
to him in the interests of his cousin and brother-in-law, Philip of 
Spain. He took up his residence in Vienna, and was engaged 
mainly in the government of the Austrian dominions and their 
defence against the Turks. The religious views of the king of 
Bohemia, as Maximilian had been called since his recognition as 
the future ruler of that country in 1549, had always been some- 
what uncertain, and he had probably learned something of Luther- 
anism in his youth; but his amicable relations with the Protestant 
princes were probably due to political considerations. Maximilian 
remained an adherent of the older faith, although his views were 
tinged with Lutheranism until the end of his life. In November 
1562 Maximilian was chosen king of the Romans, or German 
king, at Frankfort, where he was crowned a few days later, after 
assuring the Catholic electors of his fidelity to their faith, and 
promising the Protestant electors that he would publicly accept 
the confession of Augsburg when he became emperor. He also 
took the usual oath to protect the Church, and his election was 
afterwards confirmed by the papacy. In Sept. 1563 he was 
crowned king of Hungary, and on his father’s death, in July 1564, 
succeeded to the empire and to the kingdoms of Hungary and 
Bohemia. 

The new emperor granted religious liberty to the Lutheran 
nobles and knights in Austria, and refused to allow the publication 
of the decrees of the council of Trent. Amid general expectations 
on the part of the Protestants he mot his first Diet at Augsburg in 
March 1566. He refused to accede to the demands of the Lu- 
theran princes; on the other hand, although the increase of sec- 
tarianism was discussed, no decisive steps were taken to suppress 
it, and the only result of the meeting was a grant of assistance 
for the Turkish War, which had just been renewed. Collecting a 
large and splendid army Maximilian marched to defend his terri- 
tories; but no decisive engagement had taken place when a truce 
Was made in 1568, and the emperor continued to pay tribute to 
the sultan for Hungary. Meanwhile the relations between Maxi- 
milian and Philip of Spain had improved; and the emperor’s in- 
creasingly cautious and moderate attitude in religious matters was 
doubtless due to the fact that the death of Philip’s son, Don 
Carlos, had opened the way for the succession of Maximilian, or 


I of one of his sons, to the Spanish throne. Evidence of this friendly 
1 feeling was given in 1570, when the emperor’s daughter, Anne, be- 
came the fourth wife of Philip; but Maximilian was unable to 
moderate the harsh proceedings of the Spanish king against the 
revolting inhabitants of the Netherlands. In 1570 the emperor 
met the diet at Spires and asked for aid to place his eastern 
borders in a state of defence, and also for power to repress the 
disorder caused by troops in the service of foreign powers pass- 
ing through Germany. He proposed that his consent should be 
necessary before any soldiers for foreign service were recruited in 
the empire; but the estates were unwilling to strengthen the im- 
perial authority, the Protestant princes regarded the suggestion as 
an attempt to prevent them from assisting their coreligionists in 
France and the Netherlands, and nothing was done in this direc- 
tion, although some assistance was voted for the defence of 
Austria. The religious demands of the Protestants were still un- 
satisfied, while the policy of toleration had failed to give peace to 
Austria. His last important act was to make a bid for the throne 
of Poland, either for himself or for his son Ernest. In December 
1575 he was elected, but the diet which met at Regensburg was 
loath to assist; and on Oct. 12, 1576, the emperor died, refusing 
on his deathbed to receive the last sacraments of the Church which 
were offered him. 

By his wife Maria he had a family of nine sons and six daugh- 
ters. He was succeeded by his eldest surviving son, Rudolph, who 
had been chosen king of the Romans in October, 1575. Another 
of his sons, Matthias, also became emperor, three others, Ernest, 
Albert and Maximilian, took some part in the government of the 
Habsburg territories or of the Netherlands. His daughter, Eliza- 
beth, eventually was married to Charles IX., King of France. 

The religious attitude of Maximilian has given rise to much dis- 
cussion, and on this subject acc O. H. Hopfen, Maximilian IL und der 
Kompromisskatholizismiis (Munich, 1895) ; C. Haupt, Melanchthons 
und seiner Lekrer Einfluss auf Maximilian IL (Wittenberg, 1897) ; 
F*. Walter, Die Wahl Maximilians IL (Heidelberg, 1892) ; W. Goetz, 
Maximilians IL Wahl zum rdmischen Konige (Wiirzburg, 1891), and 
T. J. Scherg, Vber die religiose Enlwickelung Kaiser Maximilians IL 
bis zii seiner Wahl zum rdmischen Kdnige (Wurzburg, 1903). For 
a more general account of his life and work sec Briefe und Akten zur 
Geschichte Maximilians IL, edited by W. E. Schwarz (Paderborn, 
1 88(^1 ); M. Koch, Qtiellen zur Geschichte des Kaisers Maximilian 
IL in Archiven gesammelt (Leipzig, 1857-G1) ; R. Holtzmann, Kaiser 
Maximilian IL bis zu seiner Thronbesteigung (Berlin, 1903) ; E. 
Wertheimer, Zur Geschichte der Turkenkriege Maximilians IL (Vienna, 
1875) ; L. von Ranke, Vber die Zeiten Ferdinands /. und Maximilians 
IL in Band VII. of his Sammtliche Werke (Leipzig, 1874), and J. 
Janssen, Geschichie des deutschen Volkcs seit drm Ausgang des 
Mittclallers, Biinde IV. to VIII. (Freiburg, 1885-94), Eng. trans. by 
M. A. Mitchell and A. M. Christie (1896 fol.). 

MAXIMILIAN (Ferdinand Maximilian) (1832-1867), cm- 
Ix*ror of Mexico, was born in Vienna on July 6, 1832, the second 
son of Archduke Francis Charles, and brother of the Emperor 
Francis Joseph. After an excellent education, he entered the navy 
and as first in command was largely responsible for its rehabilita- 
tion, and for the growth of Trieste as a naval centre. He was 
appointed governor-general of the Lombardo-Venetian kingdom 
in 1857, But in 1859 was summarily relieved of his post. In 1857 
he married Princess Charlotte of Belgium. As early as 1859 he 
was approached by Mexican exiles relative to his candidature for 
an imperial throne in Mexico, and in Oct. 1863 he was formally 
offered the crown, which had been created by French armed 
intervention. (See Mexico.) He accepted it on April 9, 1864, 
after renouncing his imperial rights in Austria, arrived in Mexico 
on May 28 and entered Mexico City on June 12. From the be- 
ginning. the experiment was doomed, for politically, strategically 
and economically Maximilian’s po.sition was impossible. The 
country was opposed to him; the liberals refused to recognize his 
government, though he made several attempts to conciliate them; 
and the conservatives and clericals were immediately alienated by 
his liberal measures. Financially and politically he was wholly 
dependent upon France, without resources with which cither to 
pay his debts or raise armies. Nor was he, personally, fitted to 
cope with the problem; poor judgment, vacillation and extrava- 
gance marked his administration from the first. During 1864 and 
j 1865 his foreign troops reduced the country to subjection, driving 
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the constitutional government of Juarez almost to the Rio Grande, 
and on Oct. 3, 1865, he was induced to issue a decree declaring 
Juarez and his supporters bandits. But in Dec. 1865, the United 
States, having emerged successfully from the Civil War, demanded 
the withdrawal of French troops from Mexico. Napoleon acceded 
in Jan. 1866, and the republican forces commenced their recon- 
quest. The Empress Charlotte went to Europe in July 1866, in a 
desperate attempt to re-enlist the 
aid of Napoleon and the pope; 
she failed and the strain proved 
so great that she lost her mind. 

In October, Maximilian, deter- 
mined to abdicate, ded to Orizaba, 
but was prevailed upon to return, 
and in Feb. 1867, assuming per- 
sonal command of his forces, 
transferred his headquarters from 
Mexico City to Queretaro, a 
lonely figure in the welter of in- 
trigue, selfishness and corruption 
which engulfed him. The last of 
the French forces retired in March; and on May 15, Queretaro was 
betrayed to the republican army. Napoleon’s agents had made 
repeated efforts to secure Maximilian’s escape, but he refused to 
save himself. He was courtmartialled, convicted, and despite uni* 
versal pleas for mercy, was shot on June 19. The Empress Char- 
lotte died at the Chateau de Bouchout, near Brussels, on Jan. 19, 
1927, having never fully recovered her reason. {See Juarez, 
Mexico. ) 
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There is a very good account of the whole Maximilian episode by 
Egon Caesar, Count Corti: Maximilian and Charlotte of Mexico 
(New York, TQ28), which includes an exhaustive bibliography. 

(W. B. P.) 

MAXIMILIAN L (1573-1651), called “the Great,” elector 
and duke of Bavaria, eldest son of William V. of Bavaria, was 
born at Munich on April 17, 1573. He married in 1595 his 
cousin, Elizabeth, daughter of Charles 11 ., duke of Lorraine, and 
became duke of Bavaria upon his father’s abdication in 1597. He 
refrained from any interference in German politics until 1607, 
when he was entrusted wdth the duty of executing the imperial 
ban against the free city of Donauworth, a Protestant stronghold. 
In Dec. 1607 his troops occupied the city, and steps were taken 
to restore tlie older faith. A union of Protestant princes, formed 
to defend their interests, was met in 1609 by the establishment of 
a league, in the formation of which Maximilian took an important 
part. An army was collected, but his policy was strictly defensive 
and he refused to allow the league to become a tool in the hands 
of the house of Habsburg. Dissensions among his colleagues led 
the duke to resign his office in 1616, but he returned to the league 
about two years later. 

After the outbreak of the Thirty Years’ War Maximilian made 
a treaty with the emperor Ferdinand 11 , in Oct. 1619, and in 
return for large concessions placed the forces of the league at the 
emperor’s service. He made a treaty of neutrality with the 
Protestant Union, and occupied Upper Austria as security for the 
cxp)cnses of the campaign. On Nov. 8, 1620, his troops under 
Count Tilly defeated the forces of Frederick, king of Bohemia, 
at the White Hill near Prague. Tilly then devastated the Rhenish 
Palatinate, and in Feb. 1623, Maximilian was formally invested 
with the electoral dignity and the attendant office of imperial 
steward, which had been enjoyed since 1356 by the count.s pala- 
tine of the Rhine. After receiving the Upper Palatinate and 
restoring Upper Austria to Ferdinand, Maximilian became leader 
of the party which sought to bring about Wallenstein’s dismissal 
from the imperial service. At the diet of Regensburg in 1630 
Foidinand was compelled to assent to this demand, but the sequel 
was disastrous both for Bavaria and its ruler. Early in 1632 the 
Swedes marched into the duchy and occupied Munich, and Maxi- 
milian had to place himself under the orders of Wallenstein, now 
restored to the command of the emperor’s forces. The ravages 
of the Swedes and their French allies induced the elector to enter 
into negotiations for peace with Guslavus Adolphus and Cardinal 


Richelieu. He also proposed to placate the Protestants by mod 
fying the Restitution edict of 1629; but these efforts were abo 
tive. In March 1647 he concluded an armistice with France ar 
Sweden at Ulm, but the entreaties of the emperor Ferdinand II 
led him to disregard his undertaking. Bavaria was again ravagei 
and the elector’s forces defeated in May 1648 at Zusmarshause; 
By the treaty of Westphalia it was agreed that Maximilian shou! 
retain the electoral dignity, which was made hereditary in h 
family; and the Upper Palatinate was incorporated with Bavari 
The elector died at Ingolstadt on Sept. 27, 1651. 

See F. A. W. Schreiber, Maximilian I. der Katholische Kurfurst vc 
Bayern, und der dreisstgfdhrige Krieg (Munich, i868) ; F. Stieve, Ku 
furst Maximilian I. von Bayern (Munich, 1882) ; M. HorI, Die Bekct 
rung der Oberpfalz durch Kurfurst Maximilian /. (Regensburg, 1903 

MAXIMILIAN 1 . (Maximilian Joseph) (1756-1825 
king of Bavaria, the son of the count palatine Frederick of Zwe 
briicken-Birkenfeld, was born May 27, 1756. He took service i 
1777 as a colonel in the French army, and rose rapidly to the ran 
of major-general. From 1782 to 1789 he was stationed at Stra: 
bourg, but at the outbreak of the revolution he exchanged tf 
French for the Austrian service, taking part in the opening can 
paigns of the revolutionary wars. On April i, 1795 he succeede 
his brother, Charles II., as duke of Zweibriicken, and on Feb. i< 
1 799 became elector of Bavaria on the extinction of the Sulzbac 
line with the death of the elector Charles Theodore. 

The sympathy with France and with French ideas which cha: 
acterized his reign was at once manifested. In the newly organize 
ministry Count von Montgelas {q.v.) was the most potent ii 
fluence. Agriculture and commerce were fostered, the laws wei 
ameliorated, a new criminal code drawn up, taxes and impost 
I equalized without regard to traditional privileges, while a nun 
I ber of religious houses were suppressed and their revenues use 
for educational and other useful purposes. In foreign politic 
Maximilian Joseph’s attitude was from the German point c 
view less commendable. With the growing sentiment of Germa 
nationality he had from first to last no sympathy, and his attitud 
throughout was dictated by wholly dynastic, or at least Bavariai 
considerations. Until 1813 he was the most faithful of Napoleon 
German allies, the relation being cemented by the marriage of hi 
daughter to Eugene Beauharnais. His reward came with th 
Treaty of Pressburg (Dec. 26, 1805), by the terms of which h 
was to receive the royal title and important territorial acquisi 
tions in Swabia and Franconia to round off his kingdom. H 
as.sumed the style of king on Jan. i, 1806. 

The new king of Bavaria was the most important membe 
of the Confederation of the Rhine, and remained Napoleon' 
ally until the eve of the battle of Leipzig, when by the conventio 
of Ried (Oct. 8, 1813) he made the guarantee of the integrity 0 
his kingdom the price of his joining the Allies. By the first treat; 
of Paris (June 3, 1814), however, he ceded Tirol to Austria i: 
exchange for the former duchy of Wurzburg. At the congress 0 
Vienna, which he attended in person, Maximilian had to mak 
further concessions to Austria, ceding the quarters of the Inn ani 
Hausruck in return for a part of the old Palatinate. The kin 
fought hard to maintain the contiguity of tlie Bavarian territoric 
as guaranteed at Ried; but the most he could obtain was an assur 
ance from Metternich in the matter of the Baden succession, ii 
which he was also disappointed {see Baden: History). 

At Vienna and afterwards Maximilian opposed any reconstitu 
tion of Germany which should endanger the independence 0 
Bavaria, and his insistence on full sovereignty for the Germai 
reigning princes contributed to the loose and weak organizatioi 
of the new German Confederation. The Federal Act of the Vienn 
congress was proclaimed in Bavaria, not as a law but as ai 
international treaty. It was partly to secure popular support ii 
his resistance of any interference of the federal diet in the intern:i 
affairs of Bavaria, partly to give unity to his .somewhat hetero 
geneous territories, that Maximilian on May 26, 1818 granted : 
liberal constitution to his people. Montgelas had fallen in 1817 
and Maximilian had also reversed his ecclesiastical policy, signinj 
on Oct. 24, 1817 a concordat with Rome by which the powers 0 
the clergy were restored. The new parliament proved so intract 
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able that in 1819 Maximilian appealed to the powers against his 
own creation; but his Bavarian ‘^particularism’’ and his genuine 
popular sympathies prevented him from allowing the Carlsbad 
decrees to be strictly enforced within his dominions. The suspects 
arrested by order of the Mainz Commission he examined himself, 
with the result that in many cases the whole proceedings were 
quashed, and in not a few the accused dismissed with a present 
of money. Maximilian died on Oct. 13, 1825, and was succeeded 
by his son Louis I. 

In private life Maximilian was kindly and simple. He loved 
to play the part of Landesvater, walking about the streets of his 
capital en bourgeois and entering into conversation with all ranks 
of his subjects, by whom he was regarded WM*th great affection. 
He was twice married: (i) in 1785 to Princess Wilhelminc 
Auguste of Hesse-Darmstadt, (2) in 1797 to Princess Caroline 
Fricderike of Baden. 

See G. Freiherr von Lcrchenfeld, Gesch. Bayerns unter Kdnig Maxi- 
milian Joseph /. (1854) ; J. M. Solti, Max Joseph, KotUg von Bayern 
(Stuttgart, 18.^7) ; L. von Kubcll, Unter den vier ersien Kiinigen 
Bayerns. Nach Brie fen und eigenen Erinnerungen (Munich, 1894) ; A. 
Steinberger, Vater Max, der erste Bayernkanig (igo6). 

MAXIMILIAN n. (1S11-1864), king of Bavaria, son of king 
Louis I. and of Theresa of Saxe-Hildburghausen, was born on 
Nov. 28, 1 81 1. After .studying at Gottingen and Berlin and travel- 
ling in Germany, Italy and Greece, he was int reduced by his father 
into the council of State (1836). As crown prince, in the chateau 
of Hohenschwangau near Fiissen, he gathered about him an inti- 
mate society of artists and men of learning, and devoted his lime 
to scientific and historical study. When the abdication of Louis I. 
(March 28, 1848) called him suddenly to the throne, his choice of 
ministers promised a liberal regime. But he strenuously oppo.sed 
the unionist plans of the Frankfort parliament, refused to recog- 
nize the imperial constitution devised by it, and assisted Austria 
in restoring the federal diet and in carrying out the federal exe- 
i ution in Hesse and Holstein. Although, however, from 1850 on- 
wards his government tended in the direction of absolutism, he 
refused to become the tool of the clerical reaction, and even in- 
curred the bitter criticism of the Ultramontanes by inviting men 
of learning and science (c.g., Liebig and Sybel) to Munich, regard- 
less of their religious views. Finally, in 1859, dismissed the 
reactionary ministry of von der Pfordten, in favour of a moderate 
constitutional Government. In his German policy he hoped to 
attain the union of the princes against the perilous rivalry of 
Austria and Prussia by the creation of a league of the ‘‘middle” 
and small states — the so-called Trias. In 1863, however, he sup- 
ported the project of reform proposed by Austria at the Diet of 
Princes at Frankfort. The failure of this proposal, and the atti- 
tude of Austria tow^ards the Confederation and in the Schleswig- 
Holstein question, undeceived him; but before the outbreak of 
the war with Denmark he died suddenly at Munich on March 10, 
1864. By his wife, Maria Hedwig, daughter of Prince William of 
Prussia, Maximilian had two sons, Louis IT., king of Bavaria, and 
f)tto, king of Bavaria, both of whom lost their reason. 

See J. M. Solti, Max der Zweite, Kiinig von Bayern (Munich, 1865) ; 
l)iography by G. K. Heigel in Allgem. Deutsche Biographic, vol. xxi. 
(Leipzig, 1885). Maximilian’s correspondence with Schlegel w'as pub- 
lished at Stuttgart in i8go. 

MAXIMILIAN (1867- ), prince of Baden, born June 

'0, 1867 at Bad^in-Baden, was a son of Prince William of Baden. 
As the nearest agnate to the reigning grand duke, of whom he was 

cousin twice removed, he was heir presumptive to the grand 
ducal throne. From 1907 to 1918 he was president of the first 
chamber of the Baden diet. During the World War Prince Max 
did much to improve conditions for British prisoners in Germany, 
as also for German prisoners, especially in Russia. On Oct. 3, 
^918, when the old military and political system in Germany was 
on the verge of collapse, he was appointed Imperial Chancellor. 

It fell to his lot to initiate the negotiations for the Armistice, and 
also to carry through in hot haste those alterations in the old 
constitution which had long been demanded by the Liberals and 
I he Socialists, but which now came too late to avert the fate of 
^he empire and the Prussian monarchy. It also became his duty 

put pressure upon the emperor in order to induce him to 
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abdicate. As the imperial decision was delayed from day to day 
and the revolution became imminent, he declared on Nov. 9, 
1918, the abdication of William II. as German Emperor and as 
King of Prussia. It was clear that the Hohenzollern dynasty 
was doomed; and Prince Max handed over the Government to 
the majority Socialist leader Ebert, who became the president 
of the German Reich. He continued, after the abdication of the 
grand duke, to reside at Karlsruhe. {.See Germany.) In defence 
of his administration he published Erinnerungen und Dokumente 

(1927)* 

MAXIMINUS, GAIUS lULIUS VERUS, Roman em- 
peror from A.D. 235 to 238, was a Thracian sht‘pherd, whose im- 
mense strength attracted the notice of Septimius Severus. He 
entered the army, and rose from the ranks to be commander of 
the fourth legion (under Alexander Severus), and then to the com- 
mand of the army on the Rhine. On March ig, 235, he was pro- 
claimed emperor by the soldiers, and Alexander was murdered. 
The three years of Maximinus’ reign were spent in warfare on the 
Rhine and Danube; his work in the provinces, in organizing the 
frontiers and building roads, was invaluable. But he has left an 
evil reputation because he had no predilection for Italy, and no 
sympathy either with the Senate or the Roman populace, whom he 
governed somewhat severely, by his praetorian praefect, Vitalianus. 
Revolt eventually broke out in Africa under the Gordians (</.v.), 
and spread to Italy. Maximinus was delayed by a campaign in 
Pannonia the following spring (238), when he crossed the Julian 
Alps and besieged Aquileia. He was murdered by a conspiracy 
of the praetorians (? June 17 ). 

Capitolinus, Maximini duo; Herodian vi. 8, vii., viii., 1-5; Zosiinics 
1 . LI-iS; Gibbon (ed. Bury). 

MAXIMINUS [MaximinI, GALERIUS VALERIUS, 

Roman emperor from a.d. 308 to 314. was originally an Illyrian 
shepherd named Daia. He rose to high distinction in the army, and 
in 305 he was raised by his uncle, Galerius, to the rank of Caesar, 
with the government of Syria and Egypt. In 308, after the eleva- 
tion of Licinius, he insisted on receiving the title of Augustus; on 
the death of (ialerius, in 31 1, he succeeded to the supreme com- 
mand of the provinces of Asia, and when Licinius und Constantine 
began to make common cause with one another Maximinus entered 
into a .secret alliance with Maxentius. He came to an open rup- 
ture with Licinius in 313, sustained a crushing defeat in the 
neighbourhood of Heraclea Pontica on April 30, and fled, first 
to Nicomedia and afterwards to Tarsus, where he died in August 
following. See Maxentius. 

See Zo.simus ii. 8; Aurelius Victor, Epit. 40. 

MAXIMS, LEGAL. A maxim is an establisheil principle 
or proposition. The Latin term maxima is not to be found in 
Roman law with any meaning exactly .nialogous to that of a legal 
maxim in the modern sense of the word, but the treat i.ses of many 
of the Roman jurists on regulae, definitiones and sententiae juris 
are in some measure, collections of maxims. Fortescue {De laitdi- 
bus, c. 8) and Du Cange treat maxima and rvgula as identical. 
The attitude of early English commentators towards the maxims 
of the law was one of unminglcd adulation (see Bacon s preface 
to his Collection oj Maxims). A similar note was sounded in 
Scotland. In later limes less value has ])een attached to the maxims 
of the law, as the development of civilization and the increasing 
complexity of business relations have shown the necessity of quali- 
fying the propositions which they enunciate (see Stephen, Hist. 
Crim. Law, ii. 94 n\ Yarmouth v. France, 1887, 19 Q.B.D., per 
Lord Esher at p. 653, and American authorities collected in Bou- 
vier’s Law Diet. s.v. “Maxim”). 

A brief reference need only be made here, with examples by 
way of illustration, to the field which the maxims of the law cover. 
Commencing with rules founded on public policy, we may note 
the famous principle Solus populi suprema lex, “the public welfare 
is the highest law.” It is on this maxim that the coercive action of 
the State towards individual liberty in a hundred matters is based. 
Among the maxims relating to the Crown, the most important arc 
Rex non potest peccare — “the king can do no wrong” — ^which en- 
shrines the principle of ministerial responsibility, and Nullum 
tempns ocewrrit regi — “lapse of time does not bar the Crown,” a 
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maxim qualified by various enactments in modern times. Passing 
to the judicial office and the administration of justice, we may 
refer to the rules — Audi alteram partem — a proposition too fami- 
liar to need either translation or comment ; Nemo debet esse judex 
in propria sud causa — “no man ought to be judge in his own 
cause” — a maxim which French law and the legal systems based 
upon or allied to it have embodied in an elaborate network of 
rules for judicial challenge. The maxim Boni judicis est ampliare 
jurisdictionem is certainly erroneous as it stands, as a judge has 
no right to “extend his jurisdiction.” If justitiafn be substituted 
for jurisdictionem y as Lord Mansfield said it should be, the maxim 
is near the truth. A group of maxims supposed to embody certain 
fundamental principles of legal right and obligations may next be 
referred to: (a) Ubi jus ibi remedium — a maxim to which the 
evolution of the flexible “action on the case,” by which wrongs 
unknown to the “original writs” were dealt with, was historically 
due, but which must be taken with the gloss Damnum absque in- 
juria — “there are forms of actual damage which do not constitute 
legal injury” for which the law does not supply any remedy; (b) 
Actus Dei ncmitd jacit injuriam — and its allied maxim. Lex non 
cogit ad impossibilia — ui)on which the whole doctrine of vis major 
{force mejeure) and impossible conditions in the law of con- 
tract has been built up. In this category may also be classed 
Volenti non fit injuria, out of which sprang the theory — now pro- 
foundly modified by statute— of “common employment” in the 
law of employers’ liability (see Smith v. Baker, 1891, A.C. 325). 
Other maxims deal with rights of property — Qui prior est tempore, 
potior est jure, which consecrates the position of the beati possi- 
dentes alike in municipal and in international law, and Sic utere 
tuo ut alieniim non laedas, which has played its part in the determi- 
nation of the rights of adjacent owners ( see Rylands v. Fletcher, 
L.R 3 H.L. 330). In the laws of family relations there is the 
maxim Pater is est quern nuptiae demons trani , on which, in most 
civilized countries, the presumption of legitimacy depends (see 
Russell V. Russell, 1924, A.C. 687). In the interpretation of 
written instruments, the maxim Noscitnr a sociis, which proclaims 
the importance of the context, still applies. So do the rules Ex- 
pressio unius est cxclusio alterius — “often a valuable servant, but 
a dangerous master” (Colquhoun v. Brooks, 19 Q.B.D. 406) and 
Contemporanea expositio est optima et fortissima in lege, which 
lets in evidence of contemporaneous user as an aid to the inter- 
pretation of statutes or documents (see Van Diemen's Land Co. 
V. Table Cape Marine Board, 190O, A.C. 92, 98; and Read v. 
Lincoht, Bishop of, 1892, A.C. 644). We may conclude this 
sketch with a miscellaneous summary: Caveat emptor, “let the 
purchaser beware”; Qui facit per alium facit per se, which affirms 
the principal’s liability for the acts of his agent; Ignorantia juris 
neminem excusat, on which rests the ordinary citizen’s obligation 
to know the law, and Actio personalis moritur cum persona, a rule 
now mainly confined to actions of tort and limited by numerous 
exceptions. For maxims of equity see Equity. 

Bibliography. — English Law: Bacon, Collection of some Principal 
Rules and Maxims of the Common Law (1G30) ; W. Noy, Treatise 
of the Principal Grounds and Maxims of the Law of England (1641) ; 
E. Wingate, Maxims of Reason (1728); C. Lofft (anne.xed to his 
Reports, 1776); H. Broom, Le^al Maxims (1924). Scots Law: Lord 
Trayner, Latin Maxims and Phrases (2nd ed., 1876) ; Viscount Stair, 
Institutions of the Law of Scotland, with Index by More (1832). 
American Treatises: A. I. Morgan, English Version of Legal Maxims 
(Cincinnati, 1878) ; S. S. Peloubet, Legal Maxims in Law and Equity 
(New York, 1880). (A. W. R.) 

MAXIM SILENCER. A device, invented in 1908 by 
Hiram Percy Maxim, an American, for suppressing the sound 
of discharge of firearms. Attached to any tight-breech firearm, 
such as a rifle, it checked the sudden liberation of the powder 
gases into the atmosphere by imparting a whirling motion to 
them, which caused them to fly out from the central hole by 
centrifugal force. Their escape could thus not occur until they 
slowed dowm, at which time they escaped noiselessly. Mean- 
while, the same mechanism that caused the powder gases to 
acquire a whirling motion also served as a series of acoustic 
resonating chambers, which acted to set up interfering resonance 
and trap the sound frequencies present. 


Originally, the device was considered as a menace to publi 
safety, since it was believed by many that it would chiefly serv 
criminals. Many of the States in the United States passed law 
prohibiting its sale and use, and several countries prohibited it 
importation. However, this was due to the great public interes 
taken in the invention when it was first announced, and a lad 
of understanding of firearms. The arms used by criminals ar 
almost invariably small arms, such as revolvers and pistols. Th 
revolver cannot be silenced by the Maxim Silencer because it i 
not a tight-breech mechanism. Having a cylinder and a barrel 
and of necessity a joint between the two latter, a leak is created 
When a silencer is applied to the muzzle of the barrel of a re 
volver, the powder gases and noise escape at this leak. The auto 
matic pistol cannot be silenced because of the mechanical nois( 
made by the automatic breech mechanism. Only single sho 
pistols and rifles can be silenced by the Maxim Silencer. 

The silencing of all forms of noises that issue from a pipe wa 
later accomplished by the Maxim Silencer, and at the present timi 
it is the accepted means for overcoming the noise of the exhaus 
of Diesel engines, gas and gasolene engines, steam engines, safet; 
valves, air and steam releases and also the intakes or suctions o 
air compressors and blowers. Its construction permits gases t( 
flow freely through, but sound is trapped and caused to dissipati 
itself inside the device. 

MAXIMUS, ST. {c. 580-662), abbot of Chrysopolis, knowi 
as “the Confessor” from his orthodox zeal in the Monotheliti 
{q.v.) controversy, or as “the monk,” was born of noble parentag 
at Constantinople about the year 580. He became private secre 
tary to the emperor Heraclius in 610. In 630 he entered thi 
monastery of Chrysopolis (Scutari), of which he became abbot 
In 633 he was one of the party of Sophronius of Jerusalem (thi 
chief original opponent of the Monothelites) at the council o 
Alexandria; and in 645 he was again in Africa, when he dispmtei 
with Pyrrhus, the deposed and banished patriarch of Constanti 
noplc. In the following year several African synods, held unde: 
the influence of Maximus, declared for orthodoxy. In 649 h( 
went to Rome, after the accession of Martin I., who in Octobei 
of that year held the (first) Lateran synod, by which not only th< 
Monothelite doctrine but also the moderating ecthesis of Hcrac 
lius and typus of Constans II. were anathematized. 

About 653 Maximus was apprehended (together with the pope : 
by order of Constans and carried a prisoner to Constantinople 
In 655 he was banished to Byzia in Thrace, and afterwards tc 
Perberis. In 662 he was again brought to Constantinople and wa; 
condemned by a synod to be scourged, to have his tongue cul 
out by the root, and to have his right hand chopped off. He wa‘ 
then banished to Lazica, where he died on Aug. 13, 662. He is 
venerated as a saint both in the Greek and in the Latin Churches 

The most important of the works of Maximus will be found ii 
Migne, Patrologia graeca, xc., xci., together with an anonymous life ; ai 
e.xhaustive list in Wagenmann’s article in vol. xii. (1903) of Hauck-Her 
zog’s Realencyklopddie where the following classification is adopted 
{a) excgetical, {h) scholia on the Fathers, (c) dogmatic and controver- 
sial, {d) ethical and ascetic, (r) miscellaneous. The details of the dispu- 
tation with Pyrrhus and of the martyrdom are given very fully an( 
clearly in Hcfele’s Conciliengeschichte, iii. 

MAXIMUS, the name of four Roman emperors. 

I. M. Clodius Pupienus Maximus, joint emperor with D 
Caelius Calvinus Balbinus during a few months of the year a.d 
238. Pupienus was a distinguished soldier, who had been pro- 
consul of Bithynia, Achaca, and Gallia Narbonensis. At thf 
advanced age of 74, he was chosen by the senate with Balbinu^ 
to resist the barbarian Maximinus. It was arranged that Pupienu;- 
should take the field against Maximinus, while Balbinus remainei' 
at Rome to maintain order. On his march, Pupienus, having re- 
ceived the news that Maximinus had been assassinated by hi*' 
own troops, returned in triumph to Rome. Shortly afterwards, 
when both emperors were on the point of leaving the city on an 
expedition — Pupienus against the Persians and Balbinus against 
the Goths — the praetorians, who cherished the memory of the 
soldier-emperor Maximinus, seized the opportunity of revenge 
When most of the people were at the Capitoline games, they 
forced their way into the palace and put Balbinus and Pupienus 
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to death. 

See Capitolinus, Lives of Maximus and Balhinus; Hcrodian vii. lo, 
viii. 6; Zonaras xii. i6; Zosimus i. 14; Aurelius Victor, Caesares^ 26, 
vpit. 26; Gibbon, Decline and Fallf ch. 7 and (for the chronoloRy) 
appendix 12 (Bury’s edition) ; Stuart Jones, Roman Empire; A. Stein 
in Realencyklopddie 4, 888-898, 3, 1258-1265. 

II. Magnus Maximus, a native of Spain, who had accom- 
panied Theodosius on several expeditions, and from 368 seems to 
have had some office in Britain, where he was proclaimed emperor 
by the disaffected troops. Denuding, as it would seem, Hadrian’s 
Wall of its garrison, he crossed over to Gaul, and overthrew 
Gratian. Theodosius being unable to avenge the death of his 
colleague, an agreement was made (384 or 385) by which Max- 
imus was recognized as Augustus and sole emperor in Gaul. Spain 
and Britain, while Valentinian II. was to rule Italy and Illyricum. 
In 387 Maximus crossed the Alps and Valentinian was forced to 
fly to Theodosius. Theodosius now took vigorous measures. 
Advancing with a powerful army he defeated the troops of 
Maximus — at Siscia on the Save, and at Poetovio on the Danube. 
He then hurried on to Aquileia, where Maximus had shut himself 
up, and had him beheaded. 

Full account with classical references in H. Richter, Das wesirdmische 
Reich, hesonders unter den Kaisern Gratian, Valentinian JI. and Maxi- 
mus (1865); Gibbon, Decline and Fall, ch. 27; Tillemont, Hist, des 
empereurs, v.; A. Bauer. Chronologic des Maximus (1905); CollinR- 
wood, in J,RS, 13, p. 74 seq. 

III. Maximus Tyrannus, made emperor in Spain by the 
Roman general, Gerontius, who had rebelled against the usurper 
Constantine in 408. After the defeat of Gerontius at Arelatc 
(Arles) and his death in 41 1 Maximus renounced the imperial 
title and was permitted by Constantine to retire into private life. 
About 418 he rebelled again, but, failing in his attempt, was 
seized, carried into Italy, and put to death at Ravenna in 422. 

See Orosius vii. 42 ; Zosimus vi. 5 ; E. A. Freeman, “The Tyrants of 
Britain, Gaul and Spain, a.d. 406-411,” in English Historical Review, i. 
(1886). 

IV. Petronius Maximus, a member of the higher Roman 
nobility, had held several court and public offices. He was one of 
the intimate associates of Valentinian III., but an outrage com- 
mitted on the wife of Maximus by the emperor turned his friend- 
ship into hatred. Maximus was proclaimed emperor immediately 
after Valentinian’s murder (March 16, 455), but after reigning 
less than three months, he was murdered by some Burgundian 
mercenaries as he was fleeing before the troops of Gaiseric who 
had landed at the mouth of the Tiber (May or June 455). 

See Procopius, Vand. i. 4; Sidonius Apollinaris, Panegyr. Aviti, ep. ii. 
13; Gibbon, Decline and Fall, chs. 35, 36; Chronica Minda, vols. i, 2 
and 3, Ed. Mommsen; Tillemont, Hist, des empereurs, vi. 

MAXIMUS OF SMYRNA (fl. 4th cent, a d.), a Greek phi- 
losopher of the Ncoplatonist school, was perhap.s the most im- 
portant of the followers of lamblichus. He is said to have 
exercised great influence over the emperor Julian, to whose love 
of magic and theurgy he pandered. His overbearing manner made 
him numerous enemies, and, after being imprisoned on the death 
of Julian, he was put to death by Valens. He represents the least 
attractive side of Neoplatonism, enlarging on the wonders and 
mysteries of nature, and working miracles. 

MAXWELL, the name of a Scottish family, members of 
which have held the titles of earl of Morton, earl of Nithsdale, 
Lord Maxwell, and Lord Herries. The name is taken probably 
from Maccuswell, or Maxwell, near Kelso, whither the family 
migrated from England c. 1100. Sir Herbert Maxwell won fame 
hy defending his castle of Carlaverock against Edward I. in 1300; 
another Sir Herbert was made a lord of the Scottish parliament 
before 1445; and his great-grandson John, 3rd Lord Maxwell, was 
killed at Flodden in 1513. John s son Robert, the 4th lord (d. 
^546), was a member of the royal council under James V.; he 
Was also an extraordinary lord of session, high admiral, and war- 
<lcn of the west marches, and was taken prisoner by the English 
Jit the rout of Solway Moss in 1542. Robert’s grandson John, 
7th Lord Maxwell (1553-93), was the second son of Robert, the 
5th lord (d. 1552), and his wife Beatrix, daughter of James 
k^ouglas, 3rd earl of Morton. After the execution of the regent 
Morton, the 4th earl, in 1581 this earldom was bestowed upon 
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[ Maxwell, but in 1586 the attainder of the late earl was reversed 
and he was deprived of his new title. He had helped in 1585 to 
drive the royal favourite James Stewart, earl of Arran, from 
power, and he made preparations to assist the invading Spaniards 
in 1588. His son John, the 8th lord (c. 1586-1613), after a life of 
lawlessness escaped from Scotland and was sentenced to death; 
having returned he was seized and beheaded in Edinburgh. In 
1618 John’s brother and heir Robert (d. 1646) was restored to 
the lordship of Maxwell, and in 1620 was created earl of Niths- 
dale, surrendering at this time the claim to the earldom of Mor- 
ton. He and his son Robert, afterwards the 2nd earl, fought 
under Montrose for Charles I. during the Civil War. Robert 
died without sons in Oct. 1667, when a cousin John Maxwell, 7th 
Lord Herries (d. 1677), became third earl. 

W’illiam, 5th earl of Nithsdale (1676-1744), a grandson of the 
third earl, joined the Jacobite insurgents in 1715, was taken pris- 
oner at the battle of Preston and sentenced to death. He escaped 
from the Tower of London, was attainted in 1716 and his titles 
became extinct, but his estates passed to his son William (d. 
1776), whose descendant, William Constable-Maxwell, regained 
the title of Lord Herries in 1858. 

MAXWELL, ANNA CAROLINE (1851- ), American 

nurse administrator, was born in Bristol, N.Y., on March 14, 
1851. She graduated at the Boston City hospital, Boston, and held 
the position of director of nursing in Montreal, Boston and New 
York ho.spitals before establishing the school of nursing at the 
Pre.sbyterian hospital in New York, 1892. During the 30 years 
.she was head of it she gave it an excellent reputation. The nurses’ 
residence of the new Presbyterian medical centre, New York, 
opened in 1928, was named the “Anna C. Maxwell hall” in her 
honour. ]*'or her services as head of the Presbyterian hospital unit 
overseas during the World War she was decorated by France. In 
the Spanish War of 1898 the U.S. Government appointed her 
director of nursing at Chickamauga. Under her leadership the 
scourge of disease among the soldiers was controlled. With Amy 
Elizabeth J*ope she wrote Practical Nursing (1914; Spanish 
tran.sl., 1919). 

MAXWELL, JAMES CLERK (1831-1879). British 
physicist, was descended from the well-known Scottish family 
of Clerk of Penicuik, and was born at Edinburgh on Nov. 13, 
1831. He was educated at the Edinburgh academy (1840-47), 
the University of Edinburgh (1847-50), and at Cambridge. In 
1854 he took his degree as second wrangler, and shared with the 
senior wrangler of his year (E. J. Routh, q.v.) the Smith’s prize. 
He held the chair of natural philosophy in Marischal college, 
Aberdeen (1856-60), and the chair of phy.sics and astronomy in 
King’s college, London (1860-68). He resigned and retired to 
his estate of Glenlair in Kirkcudbright. shire. He was summoned 
from his seclusion in 1871 to become the first holder of the newly 
founded professorship of experimental physics in Cambridge; and 
it was under his direction that the plans of the Cavendish labora- 
tory were prepared. He died at Cambridge on Nov. 5, 1879. 

For more than half of his brief life he held a prominent 
position in the very foremost rank of natural philosophers. His 
contributions to scientific societies began in his 15th year, when 
Professor J. D. Forbes communicated to the Royal Society of 
Edinburgh a short paper of his on a mechanical method of tracing 
Cartesian ovals. In his 18th year, while still a student in Edin- 
burgh, he contributed two valuable papers to the Transactions 
of the same society — one of which, “On the Equilibrium of 
Elastic Solids,” is remarkable, not only on account of its intrinsic 
power and the youth of its author, but also because in it he laid 
the foundation of one of the most singular discoveries of his later 
life, the temporary double refraction produced in viscous liquids 
by shearing stress. Immediately after taking his degree, he read 
to the Cambridge Philosophical Society a very novel memoir, “On 
the Transformation of Surfaces by Bending.” This is one of the 
few purely mathematical papers he published, and it exhibited at 
once to experts the full genius of its author. 

About the same time appeared his elaborate memoir, “On Fara- 
day’s Lines of Force,” in which he gave the first indication of 
some of those extraordinary electrical investigations which cul- 
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minated in the greatest work of his life. He obtained in 1859 
the Adams prize in Cambridge for a very original and powerful 
essay, “On the Stability of Saturn's Rings." From 1855 to 1872 
he published at intervals a series of valuable investigations con- 
nected with the “Perception of Colour" and “Colour-Blindness,” 
for the earlier of which he received the Rumford medal from 
the Royal Society in i860. The instruments which he devised 
for these investigations were simple and convenient, but could 
not have been thought of for the purpose except by a man whose 
knowledge was co-exlensive with his ingenuity. One of his greatest 
investigations bore on the “Kinetic Theory of Gases.” This 
theory received enormous developments from Maxwell, who in 
this field appeared as an experimenter (on the laws of gaseous 
friction) as well as a mathematician. He derived the law of dis- 
tribution of velocities of the molecules of a gas, which is known as 
Maxwell’s law. He wrote an admirable textbook, the Theory of 
Heat (1871), and an excellent elementary treatise on Matter and 
Motion (1876). 

But the great work of his life was devoted to electricity. He 
began by trying to translate the ideas of Faraday into the notation 
of the mathematicians. A considerable part of this work was ac- 
complished during his career as an undergraduate in Cambridge. 
His great object, as it was also the great object of Faraday, was to 
overturn the idea of action at a distance. In 1846 W. Thomson 
(Lord Kelvin) had treated the resultant electric force at any 
point as analogous to the flux of heat from sources distributed in 
the same manner as the supposed electric particles and deduced 
formulae similar to those which had been deduced from the laws 
of action at a distance. This paper of Thomson’s, whose ideas 
Maxwell afterwards developed in an extraordinary manner, seems 
to have given the first hint that there are at least two perfectly 
distinct methods of arriving at the known formulae of statical 
electricity. The step to magnetic phenomena was comparatively 
simple; but it was otherwise as regards electromagnetic phe- 
nomena, where current electricity is essentially involved. 

The first paper of Maxwell’s in which an attempt at an admis- 
sible physical theory of electromagnetism was maVie was com- 
municated to the Royal Society in 1864. But the theory, in a 
fully developed form, first appeared in 1873 in his great treatise 
of Electricity afid- Magnetism. This work was one of the most 
splendid monuments ever raised by the genius of a single indi- 
vidual. Availing himself of the admirable generalized co-ordinate 
.^system of Lagrange, Maxwell showed how to reduce all electric 
and magnetic phenomena to stresses and motions of a material 
medium, and, as one preliminary, but excessively severe, test 
of the truth of his theory, he pointed out that (if the electro- 
magnetic medium be that which is required for the explanation 
of the phenomena of light) the velocity of light in vacuo should 
be numerically the .same as the ratio of the electromagnetic 
and electro.stalir units. In fact, the means of the best determi- 
nations of each of these quantities separately agree with one 
another more closely than do the various values of either. 

One of Ma.xwe.llV last creat contributions to science was the editing 
(with copious original notes) of the Electrical Researches of the Hon, 
Henry Cavendish. {Sec CavjuNDISII.) 

His collected works were issued in two volumes by the Cambridge 
t University Press in 1890; see Life of James Clerk Maxwell by L. 
Campbell and W. Garnett (1882). (P. G. T.) 

MAXWELL, SIR JOHN GRENFELL (1859-19-9), 
K.C.B. (1900), K.C.M.G. (1915), British general, was born on 
July II, 1859. He entered the army in 1879, and after many years’ 
service' in Egypt was promoted to the command of a brigade dur- 
ing the advances up the Nile (1896-98) which closed with the 
re-occupation of Khartum. He received the K.C.B. and C.M.G. 
for his staff services during the S. African War, was promoted 
major-general in 1906, and was in command of the British troops 
in Egypt from 1908 to 1912. 

After a short period as liaison officer with French headquarters 
in 1914, Maxwell was sent to take charge of the British forces 
which were arriving in Egypt. His defensive measures were most 
successful, as the one serious Turkish advance was decisively 
checked. He returned to England in March 1916. He was placed 
in command of the troops in Ireland when the Irish rebellion 


broke out, and in the autumn was transferred to the Northei 
District of England, a command which he held for two year 
He was promoted full general in 1919. In 1920 he went to Egyi 
as a member of Lord Milner’s mission. He died Feb. 22, 1929. 

MAXWELLTOWN, burgh of Kirkcudbrightshire, Scotlanc 
on the Nith, opposite to Dumfries, with which it is connected b 
three bridges. Pop. (1921) 6,091. It has a station on the L.M.i 
line from Dumfries to Kirkcudbright. There is an observator 
and museum. The chief manufactures are woollens and hosier 
besides dyeworks and sawmills. It was a hamlet known as Bridj 
end before 1810. 

MAY, PHIL (1864-1903), English caricaturist, born i 
Wort ley, near Leeds on April 22, 1864, the son of an enginee 
His father died when the child was nine years old, and at twelv 
he began to earn his living. Before he was 15 he acted as time 
keeper at a foundry, tried to become a jockey, and went on th 
stage at Scarborough and Leeds. At 17 he went to London with 
sovereign in his pocket. He slept in the parks and street s until h 
got a job as designer to a theatrical costumier. He also dre^ 
posters and cartoons, and for about two years worked for the S 
Stephen's Review when he went to Australia for his health. Ther 
he was attached for three years to the Sydney Bulletin, for whic 
many of his best drawings were made. On his return he went t 
Paris by way of Rome. In 1892 he resumed his interrupted wor 
for St. Stephen's Review. His studies of the London “guttei 
snipe" and the coster-girl rapidly made him famous. His overflov^ 
ing sense of fun, his sympathy with his subjects, and his kindl 
wit were on a par with his artistic ability. The extraordinar 
economy of line which was characteristic of his drawings was Ih 
result of a laborious process which involved a number of prelirr 
inary sketches. His later work included some excellent politicr 
portraits. He became a member of the staff of Punch in 1896, an 
in his later years his services were retained exclusively for Pune 
and the Graphic. He died on Aug. 5, 1903. 

A selection of his drawings contributed to the periodical press an 
from Phil May's Annual and Phil May*s Sketch Books, with a portra’ 
and biography of the artist, entitled The Phil May Folio, appeared i 
1904. 

MAY^ THOMAS (1595-1650), English poet and historiar 
son of Sir Thomas May of Mayfield, Sussex, was born in 1595 
He entered Sidney Sussex college, Cambridge, in 1609, and too 
his B.A. degree three years later. His father having lost hi 
fortune and sold the family estate, Thomas May, who was ham 
pered by an impediment in his speech, made literature his pro 
fession. In 1620 he produced The Heir, an ingeniously construrte 
comedy, and, probably about the same time, The Old CoupU 
which was not printed until 1658. His other dramatic works ar 
clas.sical tragedies on the subjects of Antigone, Cleopatra, aii' 
Agrippina. F. G. Fleay has suggested that the more famou 
anonymous tragedy of Nero (printed 1624, reprints in A. H 
Bullen’s Old English Plays and the Mermaid Scries) should ab 
be assigned to May. But his most important work in the depart 
mcnl of pure literature was his translation (1627) into heroi 
couplets of the Pharsalia of Lucan. Its success led May to writ 
a continuation of Lucan’s narrative down to the death of Caesar 
Charles I. became his patron, and commanded him to write metri 
cal histories of Henry II. and Edward III., which were complete 
in 1635. 

In 1646 May is styled one of the “secretaries" of the Parlia 
ment, and in 1647 he published his best known work, The Histor^ 
of the Long Parliament, an official apology for the moderate 0 
Presbyterian party. In 1650 he followed this with another worl 
written with a more definite bias, a Breviary of the History 0, 
the Parliament of England, in Latin and English, in which h 
defended the position of the Independents. He stopped short 0 
the catastrophe of the king’s execution, and it seems likely tha 
his subservience to Cromwell was not quite voluntary. In Feb 
1650 he was brought to London from Weymouth under a strong 
guard for having spread false reports of the Parliament and 0 
Cromwell. He died on Nov. 13 in the same year, and was burie^ 
in Westminster Abbey, but after the Restoration his remains wen 
exhumed. 

There is a long notice ef May in the Biographia Britannica. See ab< 
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W. J- Courthope, Hist, of Eng. Poetiy (1895, etc.) vol. 3; and Guizot, 
Etudes biographiques sur la rivolution d’Angletrrre (pp. 403-426, ed. 
18S1) 


HAY, sm THOMAS ERSKINE: see Farnborough 
MAY, or Mey(e), william (d. 1560), English divine, was 
the brother of John May, bishop of Carlisle. He was educated at 
Cambridge, where he was a fellow of Trinity Hall, and in 15:57, 
president of Queen’s college. May was successively chancellor, 
vicar-general and prebendary of Ely. In 1545 he was made a pre- 
})endary of St. Paul’s, and in the following year dean. His favour- 
able report on the Cambridge colleges saved them from dissolu- 
tion. He died on the day of his election to the archbishopric of 


'^'ork. 

MAY, the fifth month of our modem year, the third of the 
old Roman calendar perhaps derived from the name of the god- 
dess Maia. The ancient Romans 
used on May day to go in pro- 
cession to the grotto of Egeria, 

(May day was in the middle of 
the Floralia.) The month was re- 
garded as unlucky for marriages, 
owing to the celebration of the 
Lemuria, the festival of the un- 
happy dead. 

In mediaeval and Tudor Eng- 
land, May day was a great public 
holiday. All classes of the people 
were up with the dawn, and went 
“a-maying.” Branches of trees 
and flowers were borne back in 
triumph to the towns and vil- 
lages, the centre of the procession 
being occupied by the maypole, 
glorious with ribbons and 
wreaths. The maypole was usu- 
ally of birch, and set up for the 
(lay only; but in London and 
the larger towns the poles were 
of durable wood and permanently 
erected. They were special 
eyesores to the Puritans. May- 
poles were forbidden by the parlia- 
ment in 1644, but came once more 
into favour at the Restoration. 

In 1661 a maypole 134ft. high 



FROM C. COX, "CHURCHWAR DINS' ACCOUNTS* 

Old ENGLISH MAY.DAY REVELS 
This drawing of a window in Betloy 
Hall, Staffordshire, erected in the time 
of Edward IV., shows the earliest 
known picture of a maypole 

was set up by twelve British 
sailors under the personal supervision of James II., then Duke 
of York and lord high admiral, in the Strand. 

May day was selected as an international Labour holiday by 
the International Socialist. Congress of 1889. (See Labour Day.) 

For an account of the May day survivals in rural England see 
John Brand, Popular Antiquities of Great Britain (1905). 


MAY, ISLE OF, an island of Fifeshire, Scotland, at the 
entrance to the Firth of Forth, 5 m. S.E. of Crail and Anstruther. 
It is more than i m. long, and measures at its widest about one- 
t bird m. St. Adrian settled here and was martyred by the Danes 
in the 9th century. The ruins exist of the small chapel dedicated 
to him, which was a favourite place of pilgrimage. The place 
where the pilgrims — of whom James IV. was often one — landed 
is still known as Pilgrims’ Haven, and traces may be seen of the 
various holy wells, now brackish. 

MAYA, an important tribe and stock of American Indians, 
the dominant race of Yucatan and other states of Mexico and 
part of Central America at the time of the Spanish conquest. 
'I'hey were then divided into many nations, chief among them 
^^ping the Maya proper, the Huastecs, the Tzental, the Pokom, the 
Marne and the Cakchiquel and Quich6. They were spread over 
)'ucatan, Vera Cruz, Tabasco, Campeche, and Chiapas in Mex- 
ico, and over the greater part of Guatemala and Salvador. Their 
traditions give as their place of origin the extreme north; thence 
they migrated some time before the beginning of the Christian 
era and reached Yucatan as early as the 5th century. Physically 
ihe Mayans are a dark-skinned, round-headed, short and sturdy 


type. They still form the bulk of the inhabitants of Yucatan. For 
their culture, ruined cities, etc., see Central America and 
Mexico. 

mayagUez, a city on the west coast of Porto Rico. Its 
population by the census of 1920 was 19,067, while the popula- 
tion of the municipal district was 41,612. The population of the 
city in 1928 probably exceeded 25,000. Mayagiicz was founded in 
1763, but was under the jurisdiction of San German. In 18:56 its 
separation was authorized by royal decree from Madrid. It has a 
fommodiou.s harbour, and considerable shipping is done both of 
exports and imports. It is connected with other cities of the 
island by the American railroad, and by first class highways with 
motor-bus service. It has a street railway, water-works, electric 
light and power, a public library, fire department, public market 
and well-paved streets. The city has developed within recent 
years an important manufacturing and industrial intcre.st in the 
production of clothing for the markets in the States, principally of 
cotton of the cheaper grades. The garments are produced in 
manufacturing establishments emi>loying hundreds of workers 
and is al.so carried on by piece-work in the homes of the people. 
This development has given employment to thousands of workers, 
and the wages distributed have greatly increased the prosperity and 
growth of the city as a commercial centre. 

Mayagiiez has an excellent system of public schools and is the 
seat of the College of Agriculture and the Mechanic Arts of the 
l^niversity of Torto Rico. A Federal experiment station, under 
the U.S. department of agriculture, is situated here. The Reform 
School for Boys is also here. 

The principal agricultural products of the district are sugar- 
cane, coffee, tobacco, bananas and tropical fruits. (H. M. T.) 

MAY APPLE (Podophyllum peltatum), a North American 
plant of the barberry family (Berberidaceae), called also Ameri- 
can mandrake, native to low woods from Quebec to Manitoba 
and southward to Florida and Texas. It is an erect, perennial 
herb, 12 in. to 18 in. high, which springs from a horizontal root- 
stodc. The stem bears two large, shield-shaped, deeply lobed 
leaves, sometimes nearly a foot in diameter, in the axil between 
which ri.scs in May a single stout-stalked, fragrant, white flower, 
about 2 in. broad, with six or more ix?tals. The fruit, which ripens 
in July, is an oval, fleshy, yellow, edible berry about 2 in. long. 
In many districts the may apple is an abundant and conspicuous 
spring wild flower and has received numerous local names. Its 
poisonous rootstalk yields the powerful drug podophyllin (q.v.). 

MAYBOLE, burgh of barony in Ayr.shire, Scotland, 9 m. 
S. of Ayr and 50]^ m. S.W. of Glasgow by L.M.S.R. Pop. (1921 ) 
4,436. It received a charter from Duncan II. in 1193, and was 
made a burgh of regality in 1516, but for generations it remained 
under the subjection of the Kennedys, afterward.s earls of Cas- 
.sillis and marquesses of Ailsa, the most powerful family in Ayr- 
shire. Maybole was once the caintal of the district of Carrick, 
and the castle of the earls of Cassillis remains. The leading manii- 
fattures are of bools and .shoes and agricultural implements. 

MAYEN, a town of Germany, in the Prussian Rhine province, 
on the northern slope of the Eifel range, 16 m. W. from Coblenz, 
on the railway Andernach-Gerolstein. Pop. (1925) 14,287. Mayen 
was a Roman settlement and became a town in 1291. It is still 
partly surrounded by mediaeval walls, and the ruin.s of a ca.st!e 
rise above the town. There are some small industries. 

MAYENNE, CHARLES OF LORRAINE, Duke of 
(1554-1611), second son of Francis of Lorraine, second duke of 
Guise, was born on March 26, 1554. He was ab.sent from France 
at the time of the massacre of Saint Bartholomew, but took part 
in the siege of La Rochelle in the following year, when he was 
created duke and peer of France. He went with Henry of Valois, 
duke of Anjou (afterwards Henry III.), on hi.s election as king 
of Poland. On his return to France he fought under hi.s brother, 
the 3rd duke of Guise, against the Huguenots. As governor of 
Burgundy he raised his province in the cause of the League in 
1585. The assassination of his brothers at Blois on Dec. 23 and 
24, 1588 left him at the head of the Catholic party. The Venetian 
ambas.sador, Mocenigo, states that Mayenne had warned Henry 
III. that there was a plot afoot to seize his person and to send him 
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by force to Paris. At the time of the murder he was at Lyons, 
where he received a letter from the king saying that he had acted 
on his warning, and ordering him to retire to his government. 

Mayenne professed obedience, but immediately made prepara- 
tions for marching on Paris. After a vain attempt to release his 
relatives who had been arrested at Blois, he recruited troops in 
his government of Burgundy and in Champagne. When Mayenne 
entered Paris (Feb. 1589) he formed a council general to direct 
the affairs of the city and to maintain relations with the other 
towns faithful to the League. To this council each quarter sent 
four representatives, and Mayenne added representatives of the 
various trades and professions of Paris in order to counterbalance 
this revolutionary clement. He constituted himself “lieutenant- 
general of the State and crown of France,” taking his oath before 
the parlement of Paris. In April he advanced on Tours. Henry 
III. in his extremity sought an alliance with Henry of Navarre, 
and the allied forces drove the leaguers back, and had laid siege to 
Paris, when the murder of Henry III. by a Dominican fanatic 
changed the face of affairs and gave new strength to the Catholic 
party. 

Mayenne was urged to claim the crown for himself, but he 
proclaimed Charles, cardinal of Bourbon, at that time a prisoner 
in the hands of Henry IV., as Charles X. Henry IV. retired to 
Dieppe, followed by Mayenne, who joined his forces with those 
of his cousin Charles, duke of Aumale, and Charles de Cosse, 
comte de Brissac, and engaged the royal forces in a succession 
of fights in the neighbourhood of Arques (September 1589). He 
was defeated and out-marched by Henry IV., who moved on Paris, 
but retreated before Mayenne ’s forces. In 1590 Mayenne received 
additions to his army from the Spani.sh Netherlands, and took 
the field again, only to suffer complete defeat at Ivry (March 14, 
1590). He then escaped to Mantes, and in September collected 
a fresh army at Meaux, and with the a.ssistancc of Alexander 
Farnese, prince of Parma, sent by Philip II., raised the siege of 
Paris, which was about to surrender to Henry IV. Mayenne feared 
with reason the designs of Philip II., and his difficulties were in- 
creased by the death of Charles X., the “king of the league.” The 
extreme section of the party, represented by the Sixteen, urged him 
to proceed to the election of a Catholic king and to accept the help 
and the claims of their Spanish allies. 

But Mayenne, who had not the popular gifts of his brother, the 
duke of Gui.se, had no sympathy with the demagogues, and himself 
inclined to the moderate side of his party, which began to urge 
reconciliation with Henry IV. He maintained the ancient forms 
of the constitution against the revolutionary policy of the Sixteen, 
who during his absence from Paris took the law into their own 
hands and in November 1591 executed one of the leaders of the 
more moderate party, Barnabe Brisson, president of the parle- 
ment. He returned to Paris and executed four of the chief mal- 
contents. The power of the Sixteen diminished from that time, 
but with it the strength of the League. 

Mayenne entered into negotiations with Henry IV. while he 
was still appearing to consider with Philip II. the succession to the 
French crown of the Infanta Elizabeth, granddaughter, through 
her mother Elizabeth of Valois, of Henry II. He demanded that 
Henry IV. should accomplish his conversion to Catholicism before 
he was recognized by the leaguers. He also desired the continua- 
tion to himself of the high offices which had accumulated in his 
family and the reservation of their provinces to his relatives 
among the leaguers. In 1593 he summoned the States General to 
Paris and placed before them the claims of the Infanta, but they 
protested against foreign intervention. Mayenne signed a truce 
at La Villette on July 31, 1593. The internal dissensions of the 
league continued to increase, and the principal chiefs submitted. 
Mayenne finally made his peace only in Oct. 1595. Henry IV. 
allowed him the possession of Chalon-sur-Saone, of Seurre and 
Soissons for three years, made him governor of the Isle of France 
and paid a large indemnity. Mayenne died at Soissons on Oct. 3, 
1611. 

See the literature dealing with the house of Guise (q.v.). 
MAYENNE, a department of north-western France, bounded 
on the north by Manche and Orne, east by Sarthe, south by 


Maine-et-Loire and west by Ille-et-Vilaine. Area, 1,986 sq. mile 
Pop. (1926) 259,934. The department forms the eastern portii 
of the Armorican system of Palaeozoic rocks, with zones of grani 
running east and west in its northern part. The Mayenne cu 
across the grain of the country in its course from north to sou 
through the middle of the department; it receives a number i 
small tributaries. The Oudon runs parallel to it in the south • 
the department and then turns eastward to join it in the depar 
ment of Maine-et-Loire. The land in the north-east rises to i,3( 
feet. Varying zones of soil give sandy heaths alternating wi 
marshes that make the air moist and foggy; the rainfall is rath 
above the average (32 in.) and the temperature is slightly low 
than in neighbouring departments. 

Large numbers of horned cattle and horses are reared, and tl 
Craon breeds of horses and pigs are famous. Mayenne product 
butter and poultry and much honey. The cultivation of the vir 
is very limited, and the most common beverage is cider. Whea 
barley, oats and buckwheat are the most important crops, ar 
much flax and hemp is produced. Game is abundant. The timb 
grown is chiefly beech, oak, birch, elm and chestnut. The depar 
ment produces vanadium, antimony, auriferous quartz and coa 
Marble, slate and other stone are quarried. There are sever 
chalybeate springs. Exports include agricultural produce, liv 
stock, timber and stone. The department is served by the Oues 
£tat railway. It forms part of the circumscriptions of the V 
army corps, the academie (educational division) of Rennes, ar 
the court of appeal of Angers. It comprises three arrondissemen 
(Laval, Chateau-Gonticr and Mayenne), with 27 cantons and 2; 
communes. Laval, the capital, is the seat of a bishopric of tl 
I province of Tours. The other principal towns are Chateau-Gonti( 
and Mayenne. The following places are also of interest : Evro: 
which has a church of the 12th and 13th centuries; Jublains, wit 
a Roman fort and other Roman remains; Lassay, with a fir 
chateau of the 14th and 16th centuries; and Ste. Suzanne, whic 
has remains of mediaeval ramparts and a fortress with a R( 
manesque keep. 

MAYENNE, a town of north-western France, capital of a 
arrondissement in the department of Mayenne, 19 m. N.N.E. c 
Laval by rail. Pop. (1926) 6,245. Mayenne had its origin in th 
castle built here by Juhel, baron of Mayenne, the son of Geoi 
frey of Maine, in the beginning of the nth century. It was take 
by William the Conqueror in 1068, and again after a three month 
siege in 1424. It was captured several times by the opposin 
parties in the wars of religion and of the Vendee. At the bt 
ginning of the 16th century the territory passed to the family t 
Guise, and in 1573 was made a duchy in favour of Charles c 
Mayenne, leader of the league. Mayenne is an old feudal towi 
irregularly built on hills on both sides of the river Mayenne. C 
the old castle overlooking the river several towers remain, als 
the vaulted chambers and a 13th century chapel; the building i 
now used as a prison. The Gothic church of Notre-Dame date 
partly from the 12th century; the choir was rebuilt in the 19! 
century. Mayenne has a subprefecture, tribunals of first instanc 
and of commerce, a chamber of arts and manufactures, and 
board of trade-arbitration. The chief industry of the place is th 
manufacture of tickings, linen, handkerchiefs and calicoes. 

MAYER, JOHANN TOBIAS (1723-1762), German aj 
tronomer, was born at Marbach, in Wurttemberg, on Feb. .r 
1723, and brought up at Esslingen. A self-taught mathematiciai 
he had already published two original geometrical works whci 
in 1 746, he entered J. B. Homann’s cartographic establishment a 
Nuremberg. Here he introduced many improvements in mai 
making, and gained a scientific reputation which led (in 1751) t 
his election to the chair of economy and mathematics in the uni 
versity of Gottingen. In 1754 became superintendent of th 
observatory, where he laboured with great zeal and success unti 
his death, on Feb. 20, 1762. His first important astronomical worl 
was a careful investigation of the libration of the moon (Kosmo 
graphische Nachrichten, Nuremberg, 1750), and his chart of th 
full moon (published in 1775) was unsurpassed for half a centur> 
But his fame rests chiefly on his lunar tables, communicated ii 
1752, with new solar tables, to the Royal Society of Gottingen 
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and published in their Transactions (vol. ii.). In 1755 he sub- 
mitted to the English government an amended body of MS. tables, 
which Bradley found to be sufficiently accurate to determine the 
moon’s place to 75", and consequently the longitude at sea to 
about half a degree. An improved set was afterwards published in 
London (1770), as also the theory (Theoria lunae juxta sy sterna 
Newtonianum, 1767) upon which the tables are based. His widow 
received in consideration from the British government a grant 
of £3,000. Appended to the London edition of the solar and lunar 
tables are two short tracts — the one on determining longitude by 
lunar distances, together with a description of the repeating 
circle (invented by Mayer in 1752), the other on a formula for at- 
mospheric refraction, which applies a remarkably accurate correc- 
tion for temperature. 

Part of Mayer’s manuscript was collected by G. C. Lichtenberg {Opera 
inedita, Gottingen, 1775). It contains an easy and accurate method 
for calculating eclipses ; an essay on colour ; a catalogue of gqS zodiacal 
stars; and a memoir, the earliest of any real value, on the proper 
motion of eighty stars, originally communkated to the Gottingen Royal 
Society in 1 760. In an unpublished manuscript Mayer sought to explain 
the magnetic action of the earth by a modification of Euler’s hypothe- 
sis, and made the first really definite attempt to establish a mathe- 
matical theory of magnetic action (C. Hansteen, Maf^neiismus der Erde, 
i. 283). E. Klinkcrfu.ss published in 1881 photo-lithographic reproduc- 
tions of Mayer’s local charts and general map of the moon; and his 
star-catalogue was re-edited by F. Baily in 1830 {Memoirs Roy. Asir, 
Soc. iv. 391) and by G. F. J. A. Auvers in 1894. 

See A. G. Kiistner, Elof^ium Tobiae Mayeri (Gottingen, 1762). 

(A. M. C.; X.) 

MAYER, JULIUS ROBERT (1814-1878), German phy- 
sicist, was born at Heilbronn on Nov, 25, 1814, studied medicine 
at Tubingen, Munich and Paris, and after a journey to Java in 
1840 as surgeon of a Dutch vessel obtained a medical post in his 
native town. He claims recognition as an independent a priori 
propounder of the “First Law of Thermodynamics,” but more 
especially as having early and ably applied that law to the ex- 
planation of many remarkable phenomena, both cosmical and ter- 
restrial. His first paper on the subject, “Bemerkungen fiber die 
Krafte der unbelcbtcn Natur,” appeared in 1842 in Liebigs 
Annalen, and three years later he published Die organische Be- j 
wegung in ihrem Zusammenhangc mif dem Stoffwechsel. There 
was a good deal of controversy regarding the priority of Mayer’s 
ideas ; this, together with the lack of appreciation accorded to his 
work, and domestic grief, affected Mayer’s mind. In 1851 he was 
placed in an asylum and, although he was released, his mind 
never completely recovered. He died at Heilbronn on March 20, 
1878. His papers were republished in a single volume with the 
title Die Mechanik der Wdrme (1893). 

Different, and it would appear exaggerated, estimates of Mayer are 
given in John Tyndall’s papers in the Phil. Mag., 1863-64 and in E. 
Duhring’s Robert Mayer, der Galilei des neunzehnten Jahrhunderis, 
Chemnitz, 1880. Some of the simpler facts of the case are summarized 
by Tait in the Phil. Mag., 1864. 

MAYFIELD, a city of south-western Kentucky, U.S,A., the 
county seat of Graves county; on Federal highway 45 and the 
Illinois Central railroad. Pop. (1920) 6,583 (17% negroes). It 
is the trade centre of a rich farming region, raising chiefly tobacco, 
grain and poultry, and has a variety of manufacturing industries. 
The city was founded in 1811 and incorporated in 1823. 

MAYFLOWER, the vessel which carried from Southampton, 
England, to Plymouth, Mass., the Pilgrims who established the 
first permanent colony in New England. It was of about 180 
tons burden, and in company with the “Speedwell” sailed from 
Southampton on Aug. 5, 1620, the two having on board 120 
Pilgrims. After two trials the “Speedwell” was pronounced un- 
seaworthy, and the “Mayflower” sailed alone from Plymouth, 
England, on Sept. 6, with the 100 (or 102) passengers, some 41 
of whom on Nov. ii (o.s.) signed the famous “Mayflower com- 
pact” in Provincctown harbour, and a small party of whom, in- 
cluding William Bradford, sent to choose a place for settlement, 
landed at what is now Plymouth, Mass., on Dec. ii (21 n.s.), an 
event which is celebrated, as Forefathers’ day, on Dec. 22. A 
“General Society of Mayflower descendants” was organized in 
1894 by lineal descendants of passengers of the “Mayflower” to 
“preser\'e their memory, their records, their history, and all facts 


relating to them, their ancestors and their posterity.” Every lineal 
descendant, over 18 years of age, of any passenger of the “May- 
flower” is eligible to membership. Branch societies have since 
been organized in several of the States and in the District of 
Columbia, and a triennial congress is held in Plymouth. 

See Azel Ames, The May-Flower and Her Log (Boston, 1901) ; 
Blanche McManus, The Voyage of the Mayflower (New York, 1897) ; 
7 'he General Society of Mayflower: Meetings, Officers and Members, 
arranged in State Societies, Ancestors and their Descendants (1901) ; 
Jas. R. Harris, The Finding of the Mayflower, and The Last of the 
Mayflower (Manchester, Eng., 1920) ; Chas. Banks, 7 'he Officers and 
Crew of the Mayflower, Proc. Mass. Hist. Soc., vol. lx., pp. 210-221 
(1927)* Also the articles Plymouth, Mass.; Massacuusetts: His- 
tory; Pilgrim; and Provincetown, Mass. 


MAY-FLY, the name given to those insects formerly classi- 
fied as the family Ephemeridae (Gr. ktpitutpos, lasting for a day; 
in allusion to their very short lives) of the old Linncan order 
Neuroptcra. Their very distinctive characters and mode of life 
have since led entomologists to relegate them to a separate order 
of their own — the Ephemeroptera or Plectoptera. 

May-flies are delicately formed, soft-bodied aerial insects, 
frequenting the margins of streams, rivers, and lakes. They can 
be easily recognized by their very short bristle-like antennae, 
aborted mouth-parts, and net-veined membranous wings, the 
hind pair being greatly reduced in size. The body is terminated 
by long thread-like caudal filaments, usually three in number. 
Their early stages are spent entirely in fresh water; most species 
lay their eggs in or on the surface of the water, but some descend 
beneath (he water for the purpose, and may die there without re- 
appearing. The eggs adhere together by means of a glutinous 
covering and arc commonly discharged in two masses, but they 
soon separate in the water and become scattered by the current 
along the bottom. The nymphs are campodeiform with moder- 
ately developed antennae and long caudal filaments: compound 
eyes and ocellia are usually present; the mouth-parts are well 
developed and the legs long. Early in life segmentally arranged 
tracheal gills develop along the sides of the abdomen; in most 

cases they are leaf -like expan- 
sions with tracheal branches 
ramifying in them. The nymphs 
moult a number of times, in some 
cases more than 20 eedyses occur, 
and almost the whole life of 
the insect is spent in this stage. 
As a rule they aie herbivorous, 
but some species are undoubtedly 
carnivorous : they are very 

varied in habit, some kinds fre- 
quenting sandy bottoms, others 
hiding beneath stones, while a cer- 
tain number burrow in mud or 
cling to water plants. Some are 
greatly flattened, and in the re- 
markable genus Prosopistoma the 
whole body is u.sed as a kind 
of sucker for attaching the crea- 
ture to stones in swift running 
streams: its gills are enclosed in 
a carapace which forms a bran- 
chial chamber, the water entering 
Mav-fly (EPHEMERA VULGARIS,. A by a pair of apertures and 
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WELL-KNOWN FLY OF TROUT leaving the chamber by a median 
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exhalant opening. Other forms 


are active swimmers and live among aquatic vegetation. 

When the time for the appearance of the perfect insect arrives 
the nymph crawls or swims to the surface : a fissure then appears 
in the dorsal cuticle and the winged insect issues and flies away 
in a few seconds. At this stage it is known as the sub-imago and 
it differs from the true imago by its duller appearance, its body 
and wings being covered by a very delicate pellicle. In this con- 
dition the insect soon comes to rest, and after a period varying 
from a few minutes up to 24 hours or more, the pellicle is finally 
cast off and the imago or true may-fly emerges with transparent 
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wings and mature reproductive organs. May-flies are always very 
short-lived as adults: some species emerge towards evening, pair 
and lay their eggs, and die before morning: others may live for 
a few days but they partake of no food during their fugitive 
life. These insects often issue from the water in great numbers 
about the same time: some species execute aerial dances con- 
sisting of a fluttering swift ascent followed by a more passive and 
leisurely descent, the two processes being many times repeated. 
At times their numbers are so great as to darken the air and 
inconvenience passers-by, especially in Switzerland and Italy. 

About 470 species of may-flies are known: they are very widely 
distributed and about 40 species inhabit the British Isles, but 
these insects have been very little studied in the tropics and 
many other parts of the world. In the fossil state true may-flies 
appear first in Permian rocks and their n3miphs are also Imown 
from that time. Some of the fossil may-flies are interesting in 
that the hind wings have undergone little or no reduction in size 
as occurs in living forms. 

The order is to be regarded as beneficial to man: may-flies are 
eagerly devoured by fishes, while many of the *‘duns,” ^‘spinners,” 
and some of the “drakes,” made up by the fly-fisher, represent 
species of Ephemera, Palirifienia, or other forms. The nymphs 
ser\’e as an important source of food for fishes, and in New Zea- 
land the introduced trout has lessened their numbers so much 
that some of the native may-flics are becoming e.xtremely scarce. 

The standard work on thc.se insects is A. E. Eaton’s monograph, 
J'ratis. Linnean Soc. (2) iii. (1 883-18*;), which figures many species 
and their nymphs. See also L. C. Miall, Natural History of Aquatic 
J meets (1Q13); J. G. Needham in Ward and Whipples’ Freshwater 
Biology (1018); and in Btdl. S6 New York State Museum (1Q05) ; 
F. KlapaU'k in Braucr’s Sttsswasser fauna Deutschlands pt. 8 (Jena, 
iQog), and E. Rousseau, Les Larves et Nymphes Aquaiiques (Brux- 
elles, 1021). (A. D. I.) 

MAYHEM, an old Anglo-French term of the law signifying 
an assault whereby the injured person is deprived of a member 
proper for his defence in fight, e.g., an arm, a leg, a fore tooth, etc. 
The loss of an ear, jaw tooth, etc. was not mayhem. The most 
ancient punishment in English law was relaliative — tnctnbrum pro 
niembro, but ultimately at common law fine and imprisonment. 
Various statutes were passed aimed at the offence of maiming 
and disfiguring, which is now dealt with by s. 18 of the Offences 
against the Person Act, i86i. Mayhem may also be the ground of 
a civnl action. 

In the United States, mayhem has been extended by statute to 
include “maim,” which means to mutilate. It is punishable both 
as a felony and misdemeanour and also may be the ground for 
civil action. 

MAYHEW, HENRY (181 2-1887), English author and jour- 
nalist, .son of a London solicitor, was one of the leading spirits 
in the foundation of Punch, of which he was for the first two 
years joint-editor with Mark Lemon. He began his journalistic 
career by founding, with Gilbert a Beckett, in 1831, a weekly 
])aper, Figaro in London. This was followed in 1832 by a .short- 
lived paper called The Thief; and he produced one or two 
successful farces. His brothers Horace (1816-72) and Augustus 
Septimus (1826-75) were also journalists, and with them Henry 
occasionally collaborated. He is credited with being the first to 
“write up” the poverty side of London life from a philanthropic 
point of view; with the collaboration of John Binny and others he 
published London Labour and London Poor (1851; completed 
1864) and other works on social and economic questions. He died 
in London on July 25, 1887. 

MAYHEW, THOMAS, English 18th century cabinet-maker, 
was the less distinguished partner of William Ince (g.v.). The 
chief source of information as to his work is the volume of 
designs. The universal system of household furniture, which he 
published in collaboration with his partner in 1762-3. In the 
main Mayhew’s designs are heavy and clumsy, and often ex- 
travagant, but he had a certain lightness of accomplishment in 
his applications of the bizarre Chinese style, and it is certain that 
much of his Chinese work has been attributed to Chippendale. 

MAYNARD, FRANCOIS DE (1582-1646), French poet, 
was bom at Toulouse in 1582. His father was conseiller in the 


parlement of the town, and Francois eventually became president 
of Aurillac. He was secretary to Margaret of Valois, wife of 
Henry IV., for whom his early poems are written. He was a 
disciple of Malherbe, and was one of the earliest members of the 
Academy. The best of his poems is in imitation of Horace, 
“Alcippe, reviens dans nos bois.” He died at Toulouse on Dec. 
23, 1646. 

His works consist of odes, epigrams, songs and letters, and were 
published in 1646 by Marin le Roy dc Gomberville. 

MAYNE, JASPER (1604-1672), English author, was bap- 
tized at Hatherleigh, Devonshire, on Nov. 23, 1604. He wrote 
a farcical domestic comedy, The City Match (1639) and a fan- 
tastic tragi-comedy entitled The Amorous War (printed 1648). 
His other works comprise some occasional gems, a translation of 
Lucian’s Dialogues (printed 1664) and a number of sermons. 
He died on Dec. 6, 1672, at Oxford. 

MAYNOOTH, a small town of co. Kildare, Ireland, on the 
Great Southern railway and the Royal canal, 15 m. W. by N. of 
Dublin. Pop. (1921) 886. The Royal Catholic college of May- 
nooth, founded in 1795, is the chief seminary for the education 
of the Roman Catholic clergy of Ireland. The building is a Gothic 
structure by A. W. Pugin, erected by a parliamentary grant ob- 
tained in 1846. The chapel was dedicated in 1890. Near the 
college stand the ruins of Maynooth castle, probably built in 
1176. It was besieged in the reigns of Henry VIII. and Edward 
VL, and during the Cromwellian Wars, at which time it was 
demolished. 

MAYO, EARLS OF. On the murder of William de Burgh, 
3rd earl Burgh), his male kinsmen became native chief- 
tains and adopted Irish names and customs. Their two main 
branches were those of “MacWilliam Eighter” in southern Con- 
naught (see Clanricarde, Earls of) and “MacWilliam Oughter” 
to the north of them, in what is now Mayo. 

In 1603 “the MacWilliam Oughter,” Theobald Bourke, re- 
signed his territory in Mayo, and received it back to hold by 
English tenure. In 1627 he was created Viscount Mayo. The 
2nd and 3rd viscounts (1629-1663) suffered at Cromwell’s 
hands, but the 4th was restored to his estates (some 50,000 ac.) in 
1666. The peerage became extinct or dormant on the death of 
the 8th viscount in 1767. In 3781 John Bourke, a Mayo man, 
believed to be descended from the line of “MacWilliam Oughter,” 
was created Viscount Mayo, and four years later carl of Mayo, a 
peerage still extant. 

MAYO, CHARLES HORACE (1865- ), American 

surgeon, was born at Rochester, Minn., on July 19, 1865. After 
studying at the Rochester high school, private schools, North- 
western university and the Chicago Medical college he began the 
practice of surgery at Rochester, Minn., and with his brother and 
father founded the Mayo Clinic. His methods have had a strong 
influence in moulding the practice of surgery in its various depart- 
ments as these have evolved with the growth of the institution. In 
addition to goitre, urologic and general surgery, all of which he 
is still practising, his early work included operations on the eye, 
ear, nose and throat, and neurologic, orthopedic, thoracic and 
plastic surgery. He made a special study of goitre and as a result 
succeeded in reducing the death rate in this class of cases by half. 
Outside of surgery, his chief interest is in focal infection and 
preventive medicine. He has published many papers covering a 
wide range of subjects, mostly surgical. He is a charter member 
of the American College of Surgeons. He was awarded the Dis- 
tinguished Service Medal, U.S. Army, in 1920, and commissioned 
brigadier general M.O.R.C. in 1921. 

Beginning with 1912, graduate courses in medicine were offered 
at the Mayo Clinic in Rochester. Early in 1915, Charles Mayo 
and his brother founded The Mayo Foundation for Medical Edu- 
cation and Research at Rochester, and lO it the brothers gave 
$1,500,000. By mutual agreement, the funds and resources of the 
foundation were placed under the direction of the regents of the 
University of Minnesota for promoting “graduate work in medi- 
cine and research” and the foundation became a department of 
the Graduate school of the University of Minnesota, (See Sur- 
gery; Minnesota, University of.) 
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MAYO, RICHARD SOUTHWELL BOURKE, 6th Earl 
OF (1822-1872), British statesman, son of Robert Bourke, the 
5th earl (1797-1867), was born in Dublin on Feb. 21, 1822, and 
was educated at Trinity College, Dublin. He was chief secretary 
for Ireland in three administrations, in 1852, 1858 and 1866, and 
was appointed viceroy of India in 1869. He consolidated the 
frontiers of India and met Shere Ali, amir of Afghanistan, in 
durbar at Umballa in March 1869. His reorganization of (he 
finances of the country put India on a paying basis; and he did 
much to promote irrigation, railways, forests and other public 
works. Visiting the convict settlement at Port Blair in the An- 
daman Islands, for the purpose of inspection, the viceroy was 
assassinated by a convict on Feb. 8, 1872. 

See Sir W. W. Hunter, Life of the Earl of Mayo (1876), and The 
Earl of Mayo in the Rulers of India Scries (1891). 

MAYO, WILLIAM JAMES (1861- ), American sur- 

geon, was born at Le Sueur, Minn., June 29, 1861. He graduated 
from the University of Michigan (M.D. 1883), and from the 
University of Dublin (Trinity college) (M.D. in surgery, 1923). 
Since 1883 he has engaged in the practice of surgery in Rochester, 
Minn. A small hospital was orgimized under the local branch 
of the Sisters of St. Francis, which develoi^d into St. Mary’s 
hospital. Here he, with his younger brother. Charles Horace, 
develo|x?d the Mayo Clinic (organized 1889), which became 
famous throughout the world for the number and success of 
operations performed. The records of operations have been so 
carefully made and preserved that they form a valuable asset to 
medical science. Dr. W. J. Mayo sjiecialized in the surgery of 
the stomach, and published a large number of pajiers on gastric 
surgery and kindred topics. In 1907 he was aijpointed a regent 
of the University of Minnesota. He was elected president of the 
Minnesota State Medical Society in 1895, of the American Med- 
ical Association (1905-06), of the Society for Clinical Surgery 
in 1911, of the American Surgical Association (1913-14), of the 
Society of Clinical Surgery (1911-12), of the American college 
of Surgeons (1917-19) and of the Congress of American Phy- 
sicians and Surgeons (1925). On America’s entrance into the 
World War he W'as appointed a colonel in the Medical Corps, 
U.S. Army, and chief consultant for all surgical service, during 
the period of the war, alternating with his brother, C. H. Mayo, 
in this capacity (191 7-1 9). He wa.s a brigadier general, Medical 
OlTicers Reserve Corps, U.S. Army, in 1921. See Surgery. 

MAYO, a western county of Ireland, in the province of 
C'onnaught, bounded north and west by the Atlantic Ocean, north- 
east by Sligo, east by Roscommon, south-east and south by Gal- 
way. The area is 1,380,390 acres, or about 2,157 sq.m., the county 
being the third largest in Ireland. Pop. (1926) 172,661. 

The wild and barren .west of the county, including the great 
hills on Achill Island, is formed of “Dalradian” rocks, schists and 
quartzites, highly folded and metamorphosed, with intrusions of 
granite near Belmullet. At Blacksod Bay the granite has been 
quarried as an ornamental stone. Nephin Beg, Nephin (2,646 ft.) 
and Croagh Patrick (2,510 ft.) are typical quartzite summits, the 
last named belonging possibly to a Silurian horizon but rising 
from a metamorphosed area on the south side of Clew Bay. The 
schists and gneisses of the Ox Mountain axis also enter the county 
north of Castlebar. Muilrea to the north of the fjord of Killary 
Harbour, reaches a height of 2,688 ft. To the east ot Lough Mask 
is a Carboniferous Limestone plain. Silurian rocks, with Old Red 
Sandstone over them, come out at the west end of the Curlew 
range at Ballaghaderreen. Clew Bay, with its islets capped by 
glacial drift, is a submerged part of a synclinal of Carboniferous 
strata, and Old Red Sandstone comes out on the north side of 
this, from near Achill to Lough Conn. The country from Lough 
Conn northward to the sea is a lowland of Carboniferous Lime- 
stone, with L. Carboniferous Sandstone against the Dalradian 
on the west. 

The coast is much indented, the principal inlets being Killary 
Harbour between Mayo and Galway; Clew Bay, in which are the 
harbours of Westport and Newport; Blacksod Bay and Broad 
Haven, which form the peninsula of the Mullet ; and Killala Bay 
between Mayo and Sligo. The principal islands are Inishturk, 
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near Killary Harbour; Clare Island, at the mouth of Clew Bay, 
where there are many islets, all formed of drift; and Achill, the 
largest island off Ireland. The river Moy flows northwards, form- 
ing part of the boundary of the county with Sligo, and falls into 
Killala Bay. The principal lakes are Lough Mask and Lough 
Corrib, on the borders of the county with Galway, and Loughs 
Conn in the east, Carrowmore in the north-west, Hellra in the 
west, and Carra adjoining Lough Mask. 

Erris in Mayo was the scene of the landing of the chief colony 
of the Firbolgs, and Moytura near Cong saw their overthrow 
and almost complete annihilation. At the clo.se of the T2th century 
what is now the county of Mayo was granted by king John to 
W’illiam, brother of Hubert dc Burgh. In the 14th century the 
land passed to a branch of the family known as “MarWilliam 
Oughter.’* Mayo was made shire ground during the first viceroy- 
alty of Sir Henry Sydney, taking its name from the monastery of 
Maio or Mageo, which was the seat of a bishop. Even after this 
period the MacWilliams continued to exercise authority, which 
was regularized in 1603, when “the MacWilliam Oughter,” Theo- 
bald Bourke, surrendered his lands and received them back, to 
hold them by English tenure, with the title of Viscount Mayo. 
(See Burgh, De.) Large confiscations were made in 1586, and 
on the termination of the wars of 1641 ; and in 1 666 the restoration 
of his estates to the 4th Viscount Mayo involved another con- 
fiscation, at the expense of Cromwell’s settlers. Killala was the 
scene of the landing of a French squadron in connection with the 
rebellion of 1798. 

There arc round towers at Killala, Turlough, Meelick and 
Balia, and an imperfect one at Aughagower. Killala was formerly 
a bishopric. The principal monasteries were those at Mayo, Bally- 
haunis, Cong, Ballinrobc, Ballintober, Burrishoole, Cross or Holy- 
cross in the peninsula of Mullet, Moyne, Roserk or Rosserick and 
Templcmore or Strade. The most notable old castles arc Car- 
rigahooly near Newport, and Deel Castle near Ballina. 

The thin soil of the mountains barely sigiports a scanty popu- 
lation. Conditions arc better in the valleys and along the coasts 
where the fisheries arc important. Oats and potatoes are the 
principal crops. Cattle, sheep, pigs and poultry arc reared. Coarse 
linen and woollen cloths are manufactured to a small extent. At 
Foxford woollen-mills are established at a nunnery, in connection 
with a scheme of technical instruction. Keel, Belmullet and 
Ballycastle are the headquarters of sea and coast fi.shing districts, 
and Ballina of a salmon-fishing di.strict. 

(^laremorris is an important centre 011 the Great Southern rail- 
way. The line from Athlonc runs through it and continues north 
to Ballina and Killala. Similarly it is served by the line from 
Athcnry to Sligo, and has a branch to Ballinrobc. There is a 
branch from Manulla to Westport and .\chill. North Mayo, con- 
sisting of the county electoral areas of Ballina, Killala and Swin- 
ford, returns 4 members to Dail Eireann. South Mayo, consisting 
of the county electoral areas of Castlebar, Claremorris and West- 
port returns 5 members. 

MAYOR, JOHN EYTON BICKERSTETH (1825- 

1910), English classical scholar, was born at Baddegama, Ceylon, 
on Jan. 28, 1825, and educated at Shrewsbury school and St. 
John’s college, Cambridge. He became jirofessor of Latin at 
Cambridge in 1872. His best -known work is an edition of 13 satires 
of Juvenal (1853, 3rd ed., 2 vols.. i88i ). Flis Hiblio^raphkal'Clnr 
to Latin Literature (t 873\ and his edition of Cicero’s Second 
Philippic are widely used. He also edited Richard of Cirencester’s 
Speculum hist oriole de ficstis ref^um Anf^liae 447-1066 (1863- 
69); Roger Ascham’s Schoolmaster (new ed., 1883); the Latin 
Heptateuch (1889); and the Journal of Philology. He died at 
Cambridge on Dec. i, 1910. 

See Die. Nat. Biog. (2nd Suppt.). 

MAYOR, in modern times the title of a municipal officer who 
discharges judicial and administrative functions. The French 
form of the word is maire. In Germany the corresponding title 
is bur germeister, in Italy sindico, in Spain alcalde and in Scotland 
provost. “Mayor” had originally a much wider significance. 
Among the nations which arose on the ruins of the Roman empire 
of the West and made use of Latin as their official and legal Ian- 
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guage, maior and the Low Latin feminine maiorissa were con- 
venient terms to describe important officials of both sexes who 
had the superintendence of others. So the male officer who gov- 
erned the king’s household would be the maior domus. In the 
households of the Frankish kings of the Merovingian line, the 
maior domus, who was also variously known as the gubemator, 
rector, moderator or praefectus palatii, was so great an officer that 
he ended by evicting his master. He was the “mayor of the palace” 
ig.v.). Beside the maior domus (the major-domo), there were 
other officers who were maiores, the maior cuhiculi, mayor of the 
bedchamber, and viaior equorum, mayor of the herse. 

A word which could he applied so easily and in so many cir- 
cumstances was certain to be widely used, and the post-Augustine, 
maiorinus, “one of the larger kind,” was the origin of the 
mediaeval Spanish mcrinus, who in Castilian is the merino, and 
sometimes the merino mayor, or chief merino, a judicial and ad- 
ministrative officer of the king’s. The gregum merinus was the 
superintendent of the flocks of the corporation of sheep-owners 
called the mesta, whence the sheep, and then the wool, have come 
to be known as merino — a word identical in origin with the 
municipal title of mayor. 

In England the chief officers of the boroughs down to the nth 
century were the reeves, sometimes called port reeves. The 
mayor appears in the nth century, at the period when municipal 
life is developing rapidly (sec Borough), as the elected head of 
the town government. He held office alongside of the reeves (or 
bailiffs or, in London, sheriffs), whose duties were first to the 
king, as the mayor’s chief duty was to the community of the 
borough. London obtained a mayor in 1191, and nine other 
boroughs had mayors by the end of John’s reign. By the middle 
of the 13th century the practice was general. j 

A mayor is now in England and America the official head of 
a municipal government. In Great Britain the Municipal Cor- 1 
porations Act, 1882, regulates the election of the mayor. He | 
is to be a fit person elected annually on Nov. 9 by the council 
of the borough from among the aldermen or councillors or per- 
sons qualified to be such. His term of office is one year, but he 
is eligible for re-election. He may appoint a deputy to act during 
illness or absence, and such deputy must be cither an alderman 
or councillor. A mayor who is ab.sent from the borough for more 
than two months becomes disqualified and vacates his office. A 
mayor is ex officio during his year of office and the next year a 
justice of the peace for the borough. He receives such remunera- 
tion as the council thinks reasonable. The office of mayor in an 
English borough does not entail any important administrative 
duties. It is regarded as an honour conferred for past services. 

The mayors of certain cities in the British isles (London, York, 
Dublin) have acquired by prescription the prefix of “lord.” In 
the case of London it seems to date from 1540. It has also been 
conferred during the closing years of the 19th century by letters 
patent on other cities — Birmingham, Liverpool, Manchester, 
Bristol, Sheffield, Leeds, Cardiff, Bradford, Newcastle-on-Tyne, 
Belfast, Cork. In 1910 it was granted to Norwich; and in 1928 
to Nottingham, Leicester, Stoke-on-Trent and Portsmouth. The 
title “right honourable” is a distinction conferred only upon the 
lord mayors of London, York, Belfast, Melbourne, Sydney and 
Adelaide and upon the lord provosts of Edinburgh and Glasgow. 

The English method of selecting a mayor by the council is 
followed for the corresponding functionaries in France (except 
Paris), the more important cities of Italy, and in Germany, where, 
however, the central government must confirm the choice of the 
council. Direct appointment by the central government exists in 
Belgium, Holland, Denmark, Norway, Sweden and the smaller 
towns of Italy and Spain. In France election is for four years, 
in Holland for six, in Belgium for an indefinite period, and in 
Germany usually for 12 years, but in some cases for life. In 
France the maire, and his “adjuncts” are elected directly by the 
municipal council from among their own number. 

See also A. Shaw, Municipal Government in Continental Europe 
(1901), J. A. Fairlie, Municipal Administration (1901); J. Rcdlich, 
Local Government in England, trans. and ed. F. W. Hirst (1903) ; S. 
and B. Webb, English Local Government (1906, etc.) ; A. L. Lowell, 
The Government of England (1920). (X.; H. Ca.) 


UNITED STATES 

The office of mayor in the United States has passed through 
an interesting evolution. In Colonial days, the mayor was ap- 
pointed by the provincial or colonial governor, except in Eliza- 
beth, N.J., and in the close corporations of Annapolis, Norfolk and 
Philadelphia, where the mayor was selected by the local governing 
body. The duties and powers of the colonial mayor, fashioned 
in part after those of the contemporary English mayor, were to 
preside at meetings of the council, to serve as the ceremonial 
head of the city, to discharge important local judicial functions 
and to represent the colony in local affairs. 

Popular election of the mayor was introduced as early as 
1806 (Nashville), but it was not generally adopted until 20 years 
later (e.g., Boston, St. Louis, 1822; Detroit, 1824; Philadelphia, 
1826; Baltimore, 1833; New York, Pittsburgh, 1834; Buffalo, 
Rochester, Brooklyn, 1840; Milwaukee, 1846; San Francisco, 
1850). By the middle of the century practically every mayor 
was elected. Except in Boston (Josiah Quincy, mayor, six terms, 
1823-29), and in a few other cities, the change to an elected 
mayor resulted in no immediate increase in the influence of the 
office. Within the next generation, however, due to the increasing 
complexity of city administration, the corruption and incom- 
petence of councils, the vantage point of publicity and leadership 
accorded an elected mayor in a complex (Government, and, finally 
the application in city organization of the principle of the separa- 
tion of powers, which had been for 60 years a fetish in American 
national and State Government, there was brought about a gradual 
increase in the powers of the mayor at the cxpxjnse of the council. 

The mayor gradually became the centre of the administrative 
power of the city; this came about through the power to appoint 
council committees, to appoint and remove administrative officials 
and to investigate city departments. Though the mayor was 
frequently deprived of his seat in the council, as his new isolation 
developed, his influence in legislation was augmented through the 
veto power (first granted in New York, 1830), through the 
power to recommend legislation and through his strategic ad- 
vantage in marshalling public opinion behind his programme. 

By 1900 the mayor had thus become the dominating influence 
and centre of authority in American city government. The wide- 
spread introduction of executive budget systems in the cities 
(1907-15) and the spread of municipal home rule, have served 
still further to augment the powers of the mayor. 

The Constitution of the Mayoralty at the present time 
may be summarized as follows, though the legal provisions and 
practices in the United States vary from State to State and 
from city to city within the same State. The mayor is the chief 
executive officer of the city, except in the commission and council- 
manager forms of government. He generally appoints the heads 
of the administrative departments, including such services as 
police, public works, health, poor relief and fire protection. 

In legislative matters, though generally not a member of the 
council, the mayor tends to dominate the situation through his 
power to recommend legislation, his limited veto, his special 
prerogatives in fiscal legislation and his general prestige. The 
mayor as a chief executive is always popularly elected. He must 
be a local resident and elector, though in a few cases a higher age 
limit is set than for voters (c.g., Philadelphia, Baltimore, Charles- 
ton, Montana, etc.), and in some jurisdictions the payment of 
taxes is a prerequisite (e.g,, Baltimore, Seattle, etc.). The posi- 
tion is universally open to women. Elections are usually held in 
November with other local, State and national elections, though 
there has been a tendency in recent years to bring about a 
segregation of elections. 

The term of office is now generally two or four years, the 
longer term being almost universal in the largest cities. The 
mayor is subject to removal in all jurisdictions, generally by court 
action, though in some cases by the recall (e.g., Los Angeles. 
San Francisco, Seattle, Boston, etc.), or by the State governor 
(New York and Ohio). Removals are, however, extremely rare 
and except where the recall is used, are known only for gross mis- 
feasance. The mayor, except in the smallest cities, is generally 
a salaried official; compensation thus ranges to $25,000 a year in 
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New York. Re-election of the mayor is common except in a few 
cities where successive terms are prohibited. Because of his posi- 
tion and powers, the mayor is the official spokesman and cere- 
monial head of the city and during his term of office, at least, 
holds a unique position in the community. 

There are in the United States some 2,000 cities. In about 
1,450 of these cities the chief executive officer is the mayor. In 
some 350 cities which are governed and administered by a 
small elected commission, and in 300 cities governed by a small 
elected commission and administered through a city manager 
appointed by the commission, though the office of mayor generally 
exists, the duties arc restricted to serving as the presiding officer 
of the council and acting as ceremonial head of the municipality. 

Bibliography. — R. M. Story, “The American Municipal Executive,’* 
Urbana, University of Illinois (1918); H. Lee MrBain, “The Evolu- 
tion of Types of City Government in the United States'* {National 
Municipal Review, vol. vi., p. 19, Jan. 1917). (L. Gu.) 

MAYOR OF THE PALACE. The office of mayor of the 
palace was an institution peculiar to the Franks of the Merovin- 
gian period. A landowner who did not manage his own estate 
placed it in the hands of a steward {inaior), who superintended 
the working of the estate and collected its revenues, if he had 
.several estates, he appointed a chief steward, wffio managed the 
whole of the estates and was called the maior damns. Each great 
personage had a maior damns; and since the royal house was 
called the palace, this officer look the name of “mayor of the 
palace.” The mayor of the palace, however, did not remain 
restricted to domestic functions; he had the discipline of the 
palace and tried persons who resided there. Soon his functions 
expanded. If the king were a minor, the mayor of the palace 
supervised his education in the capacity of guardian (nniricius), 
and often also occupied himself with affairs of State. When the 
king came of age, the mayor exerted himself to keep this power, 
and succeeded. In the 7th century he became the head of the 
administration and a veritable prime minister. He took part in the 
nomination of the counts and dukes; in the king s ab.sence he pre- 
sided over the royal tribunal; and he often commanded the 
armies. "When the custom of commendation developed, the king 
charged the mayor of the palace to protect those who had com- 
mended themselves to him and to intervene at law on their behalf. 
The mayor of the palace thus found him.self at the head of the 
commendati, just as he was at the head of the functionaries. 

The succession of the early mayors of the palace is obscure. 
When the office increased in importance the mayors of the palace 
did not, as has been thought, pursue an identical policy. Some — 
for instance, Otto, the mayor of the palace of Austra.sia towards 
640 — ^were devoted to the Crown. On the other hand, mayors 
like Flaochat (in Burgundy) and Erkinoald (in Neustria) stirred 
up the great nobles against the king. Others again, sought to 
exercise the power in their own name both against the king and 
against the great nobles — such as Ebroi'n (in Neustria), and later, 
the Carolingians Pippin II., Charles Martel and Pippin III., who, 
after making u.se of the great nobles, kept the authority for them- 
selves. In 751 Pippin III., fortified by his consultation with Pope 
Zacharias, could quite naturally exchange the title of mayor for 
that of king ; and when he became king, he suppressed the title of 
mayor of the palace. It mu.st be observed that from 639 there were 
generally separate mayors of Neustria, Austrasia and Burgundy, 
even when Austrasia and Burgundy formed a single kingdom; the 
mayor was a sign of the independence of the region. Each mayor, 
however, sought to supplant the others: the Pippins and Charles 
Martel succeeded, and their victory was at the same time the 
victory of Austrasia over Neustria and Burgundy. 

See G. H. Pertz, Geschichte der merowin^ischen Hausmeier (Han- 
over, 1819) ; H. Bonncll, De dignitate majoris domus (Berlin, 1858) ; 
E. Hermann, Das Hausmeieramt , ein echt germanisches Amt, vol. ix. of 
l-ntersuchungen znr deutschen Stoats- und Rrrhtsgrschichte, ed. by O. 
Gierke (Bre.slau, 1878, seg .) ; G. Waitz, Deutsche Verfassungsgesc.hichte, 
3rd ed., revised by K. Zeumer; and Fustcl dc Coulanecs, Histoire 
des institutions politiques de Vancienne France: La monarchic frnnque 
(1888). (C. Pf.) 

MAYOTTE, one of the Comoro islands, in the Mozambique 
f^hannel between Madagascar and the African mainland. It has 


belonged to France since 1843. {See Comoro Islands.) The 
fertile lands grow the vanilla. Dzaoudzi is the chief centre of the 
archipelago. 

li^YOW, JOHN (1643-1 679), English chemist and physi- 
ologist (F.R.S., 1668), was born in London in May 1643. In 1658 
he went up to Wadham college, Oxford, of which he became a 
scholar a year later, and in 1660 he was elected to a fellowship at 
All Souls. He graduated in law (bachelor, 1665, doctor, 1670), 
but made medicine his profession. He died in London in Septem- 
ber 1679. He published at Oxford in 1668 two tracts, on respira- 
tion and rickets, and in 1674 these were reprinted, the former in an 
enlarged and corrected form, with three others, “De sal-nitro et 
spiritu nitro-aereo,” “De respiratione foetus in utoro el ovo,“ and 
“De motu musculari et spiritibus animalibus” as Tractatus quin- 
qnc mcdico-physici. The contents of this work, which was trans- 
lated into Dutch, German and French, show him to have been an 
inve.stigator much in advance of his time. 

Mayow, who gives a remarkably correct anatomical descrip- 
tion of the mechanism of respiration, preceded Priestley and 
Lavoi.sier by a century in recognizing the existence of oxygen, 
under the guise of his spiritns nitro-arrens, as a separate entity 
distinct from the general mass of the air; he perceived the part it 
plays in combustion and in increasing the weight of the calces of 
metals as compared with metals themselves. 

MAYSVILLE, a city of Kentucky, U.S.A., the county .seat 
of Mason county; on the Ohio river at the mouth of Limestone 
creek, 60 m. S.E. of Cincinnati. It is on Federal highway 68, 
and is served by the Chc.sapeake and Ohio and the Louisville and 
Nashville railways and river steamers. Pop. (1920) 6,107 (17% 
negroes). It has various manufacturing industries, and is an 
important shipping point for tobacco, live slock and wheat. For- 
merly it was one of the principal hemp markets of the country. 
The site was an early landing point for pioneers coming into Ken- 
tucky, and in 1784 a blockhouse and a double log cabin were 
erected. In 1787 John May (killed by the Indians in 1790) and 
Simon Kenton laid out the town and it was incorporated. It was 
chartered as a city in 1833 and became the county scat in 1848. 
The turnpike from May.sville to Lexington, (ompleled in 1835, 
was the first of a system of roads built with State aid. 

MAYWOOD, a village of Cook county, Illinois, U.S.A., on 
the Dc.splaines river, 12 m. W. of the Chicago “loop.” It is served 
by the Chicago and North Wc.stern, the Chicago (ireat Western, 
the Chicago, Aurora and Elgin and the Indiana Harbor Belt rail- 
ways, and trolley lines connecting with the Chicago system. Pop. 
12,072 in 1920 (21% foreign-born white); estimated locally at 
25,000 in 1928. It is primarily a residential .suburb, but there are 
wholesale ro.se gardens and various manufacturing industries, in- 
cluding a tin-can plant which normally employs 1,000 workers, and 
factories making ginger ale, marshmallows, branding irons and 
locomotive packings. The village was founded in 1869 by Col. 
William Nichols and two friends (all from Vermont ), who pur- 
chased 600 ac. and were incorporated as a real estate company to 
develop the tract. There was a wood .skirting the site on the east, 
and Col. Nichols had a daughter. May; hence the name. The first 
factory (now the can factory) was built by the company to pro- 
vide employment in the hard times following the panic of 1873. 
Incorporation as a village was completed in 1881. 

MAZAGAN (El Jadida), a port on the Atlantic coast of 
Morocco, in 33° 16' N. 8® 26' W., at the bottom of a bay rocky 
at the extremities, sandy in the centre, a little way to the south 
of the mouth of the Oum-er-Rbia. The walls, the gates sur- 
mounted by the escutcheons of the kings of Portugal, the old 
strong castle, all recall the Portuguese origin of Mazagan. The 
most remarkable building is the magnificent sallc-d^armes, which 
served as a storehouse after the completion of the ramparts 
(1541). The new town stretches to the north and to the south 
of the old town. The port is constituted of an outer dock of 7 
hectares, protected by two jetties, into which open the old wet- 
dock and a shelter for small boats. The trade amounts to 166 
million francs, of which 51 millions represent imports and 115 
millions exports. The share of France is 59 millions, that of 
Great Britain 25 millions. The exports are mainly the agricultural 
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products of the rich region of Doukkala, notably eggs; the im- 
ports, cotton goods destined for Marrakesh. The population is 
IQ, 1 59, of whom 14,141 arc Muslim, 3,385 Jews, and 1,633 
Europeans. Mazagan is the chief town of the controle civU of 
Doukkala. 

Mazagan, founded by the Portuguese in 1502, was the centre 
of their settlement in Morocco and the last place which they kept 
there; they evacuated it in 1769. The growth of the town dates 
from the French protectorate (1912). 

See J . Goulvcn, La place de Mazagan sous la domination portugaise 
(1917), and British Consular Reports. 

MAZAMET, an industrial town of south-western France in 
the department of Tarn, 41 m. S.S.E. of Albi by rail. Pop. (1926) 
11,186. Mazamet is situated on the northern slope of the Mon- 
tagnes Noires and on the Arnette, a small sub-tributary of the 
Agout. Its industries are wool-spinning and the manufacture of 
“swan-skins,” flannels and hosiery, and there are important tan- 
neries and leather-dressing, glove and dye works. Wool and raw 
hides are imported from abroad. 

MAZANDERAN, a province of Persia, lying between the 
Caspian Sea and the Elburz range and bounded E. by the province 
of Astarabad and W. by Gilan; about 200 m. long by 60 m. 
Mazanderan, like Gilan, comprises two distinct natural regions, 
presenting the sharpest contrasts. The northern portion consists 
of swampy lowlands, varying in breadth from 10 to 30 ra. partly 
under impenetrable jungle and partly under crops. This belt is 
fringed northward by the Caspian, here almost destitute of good 
natural harbours, and rises somewhat abruptly inland to the 
second belt comprising the northern slopes and spurs of the Elburz 
which are almost everywhere covered with dense forest. The 
lowlands, rising but a few feet above the sea, and subject to 
frequent floodings, are malarious while the highlands, culminating 
in Mt. Demavend (18,600 ft.) enjoy a tolerably healthy climate; 
but the climate is capricious. Snow falls in the highlands, where 
for weeks it completely blocks the tracks across the Elburz. 
The rivers of Mazanderan are comparatively short and little more 
than mountain torrents. The chief is the Harhaz rising in the 
neighbourhood of Demavend; all are well stocked with trout, 
salmon, perch, carp and sturgeon. 

Production. — The chief natural products of the lowlands are 
rice, cotton of good quality, sugar-cane, .silk and citrus fruits. 
Hazar Jarib grows wheat and barley; while the hill district of 
Firuzkuh has extensive summer pastures. The main forests— of 
oak, ash, box, walnut, etc., are in the niiyamhad, or middle hills. 
Wild boars are numerous. The domestic animals are small, in- 
cluding the black humped cattle, sheep and goats. Mazanderan 
is rich in minerals and in the Nur district iron in exploitable 
quantities is found in proximity to coal. 

Population. — Mazanderan is divided into the ten districts of 
Ashraf. Hazar Jarib, Sari, Savad Kuh, Aliabad, Firuzkuh. Meshed- 
i-Sar, Barfurush, Bandipe, Amol and Larijan, and Nur. The 
coastal plains arc probably the most thickly-peopled tracts in 
Persia, especially the delta areas at the mouths of the rivers where 
water can be utilized for rice cultivation. The two races chiefly 
repre.sented are the Mazanderani and Gilaki. The capital is Bar- 
furush (q.v. ). For short periods this town has been the admini- 
strative headquarters, but u.sually the Governor of Mazanderan 
resides at Sari. The export trade is chiefly with the port of Baku 
and carried on almost exclusively from Meshed-i-Sar at the mouth 
of the Babil river, navigable for small craft up to Barfarush, 
15 m. inland. The tonnage of trade in 1925-26 was 19,000 tons. 
Great quantities of rice are sent into the interior of Persia, prin- 
cipally to Tehran and Kazvin. The imports in order of value were 
sugar, flour, tea and metals and minerals. A salient feature of the 
Caspian provinces is their isolation from the rest of Persia by 
the formidable barrier of Elburz. The road from Tehran to 
Demavend, constructed in 1919 by the Persian postal adminis- 
tration, is passable for all classes of motors at most seasons. 

Bibliography. — H. L. Welk, From Tehran towards the Caspian, 
Geogr. J., 1896, VIll.; F. Sarre, Reise in Mazanderan, Z. Ges. Erdk. 
Berl., 1902, pp. 99-11 1 ; H. L. Rabino, Report on the trade and 
general conditions of the City of Barfurush and the province of 
Mazanderan, Dipl, and Cons. Report, No. 4821. A journey in 


Mazanderan (from Resht to Sari), Geogr. J., 1913, XLII.; Les pro- 
vinces caspiennas de la Perse; Le Guilan, Rev. du Monde Musulman, 
1917; F. Lafont, Les Forets du nord de la Perse, Bull, de VVnion 
Franco-Persanv, Paris, 1911; J. B. L. Noel, A reconnaissance in the 
Caspian provinces of Persia, Geogr. J., 1921, LVII.; L. S. Fortescue, 
The western Elburz and Persian Azerbaijan, Geogr. J., 1924, LXIII., 
pp. 301-318; Les provinces caspiennes de la Perse, La Giographie, 
1925, XLIII., pp. 341-357. 

MAZARIN9 JULES (1602-1661), French cardinal and 
statesman, elder son of a Sicilian, Pietro Mazarini, the intendant 
of the household of Philip Colonna, and of his wife Ortensia Buf- 
falini, a connection of the Colonnas, was born at Piscina in the 
Abruzzi on July 14, 1602. He was educated by the Jesuits at 
Rome till his seventeenth year, when he accompanied Jerome 
Colonna as chamberlain to the university of Alcala in Spain. On 
his return to Rome, about 1622, he took his degree as Doctor 
utriusque juris, and then became captain of infantry in the regi- 
ment of Colonna, which took part in the war in the Valtelline. 
Pope Urban VIII. entrusted him, in 1629, with the difficult task 
of putting an end to the war of the Mantuan succession. He was 
presented to two canonries in the churches of St. John Lateran 
and Sta. Maria Maggiore, although he had only taken the minor 
orders, and had never been consecrated priest ; he negotiated the 
treaty of Turin between France and Savoy in 1632, became vice- 
legate at Avignon in 1634, and nuncio at the court of France 
from 1634 to 1636. Seeing that he had no chance of becoming 
a cardinal except by the aid of some great power, he accepted 
Richelieu’s offer of entering the service of the king of France, 
and in 1639 became a naturalized Frenchman. 

In 1640 Richelieu sent him to Savoy, where the regency of 
Christine, the duchess of Savoy, and sister of Louis XIII., was 
disputed by her brothers-in-law, the princes Maurice and Thomas 
of Savoy, and he succeeded not only in establishing Christine but 
in winning over the princes to France. He was rewarded by pro- 
motion to the rank of cardinal on the presentation of the king of 
France in Dec. 1641. On Dec. 4, 1642, Richelieu died, and was 
succeeded as minister by Mazarin. The new minister ingratiated 
himself with the queen, who would be regent after the king’s 
death. Louis XIII. died on May 14, 1643, and Mazarin retained 
office. His skilful policy was shown in every arena on which the 
great Thirty Years’ War was being fought out. Mazarin had in- 
herited the policy of France during the Thirty Years’ War from 
Richelieu. He had inherited his desire for the humiliation of the 
house of Austria in both its branches, his dc.sire to pu.sh the 
French frontier to the Rhine and maintain a counterpoi.se of 
German states against Austria, his alliances with the Netherlands 
and with Sweden, and his four theatres of war — on the Rhine, in 
Flanders, in Italy and in Catalonia. 

During the last five years of the great war it was Mazarin alone 
who directed the French diplomacy of the period. He made the 
peace of Brbmsebro between the Danes and the Swedes, and 
turned the latter once again against the empire; he sent Lionne 
to make the peace of Castro, and combine the princes of North 
Italy against the Spaniards, and he made the peace of Ulni between 
France and Bavaria, thus detaching the emperor s best ally. He 
made one fatal mistake — he dreamt of the French frontier being 
the Rhine and the Scheldt, and that a Spanish princess might 
bring the Spanish Netherlands as dowry to Louis XIV. This 
roused the jealousy of the United Provinces, and they made a 
separate peace with Spain in January 1648; but Turenne’s victory 
at Zusmarshausen, and Conde’s at l^ns led to the peace of Wc.sl- 
phalia (1648). 

At home Mazarin’s policy lacked the strength of Richelieu’s. 
The Frondes were largely due to his own fault. The arrest of 
Broussel threw the people on the side of the parlement. His ava 
rice and unscrupulous plundering of the revenues of the realm, 
the enormous fortune which he thus amassed, his supple ways, 
his nepotism, and the general lack of public interest in the great 
foreign policy of Richelieu, made Mazarin the especial object of 
hatred both by bourgeois and nobles. He had tried consistently 
to play off the king’s brother Gaston of Orleans against Conde. 
and their respective followers against each other, and had also, as 
his carnets prove, jealously kept any courtier from getting into 
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the good graces of the queen-regent except by his means, so that 
it was not unnatural that the nobility should hate him, while the 
queen found herself surrounded by bis creatures alone. Events 
followed each other quickly; the day of the barricades was 
followed by the peace of Kuel, the peace of Ruel by the arrest 
of the princes, by the battle of Rcthel, and Mazarin’s exile to 
Briihl before the union of the two Frondes. 

In exile at Briihl Mazarin saw the mistake he had made in 
isolating himself and the queen, and that his policy of balancing 
every party in the state against each other had made every party 
distrust him. So by his counsel the queen, while nominally in 
league with Dc Retz and the parliamentary Fronde, laboured to 
form a purely royal party, wearied by civil dissensions, who 
should act for her and her son’s interest alone, under the leader- 
ship of Mathieu Mol6, the famous premier president of the parle- 
ment of Paris. The new party grew in strength, and in January 
1652, after exactly a year’s absence, Mazarin returned to the 
court. In order to promote a reconciliation with the parlement of 
Paris Mazarin had again retired from court, this time to Sedan, 
in August 1652, but he returned finally in I'ebruary 1653. He 
had retrieved his position by founding that great royal party 
which steadily grew until Louis XIV. could fairly have said 
“L’Etat, cest moi.” As the war had progressed, Mazarin had 
steadily followed Richelieu’s policy of weakening the nobles on 
their country estates. Whenever he had an opportunity he de- 
stroyed a feudal castle, and by destroying the towers which 
commanded nearly every town in France, he freed such towns 
as Bourges, for instance, from their long practical subjection to 
the neighbouring great lord. 

The Fronde over, Mazarin had to build up afresh the power 
of France at home and abroad. Beyond destroying the brick-and- 
mortar remains of feudalism, he did nothing for the people. But 
abroad his policy was everywhere successful, and opened the way 
for the policy of Louis XIV. By means of an alliance with Crom- 
well, he recovered the north-western cities of France, though 
at the price of yielding Dunkirk to the Protector. On the Baltic, 
France guaranteed the Treaty of Oliva between her old allies 
Sweden, Poland and Brandenburg, which preserved her influence 
in that quarter. In Germany he, through Hugucs de Lionne, 
formed the league of the Rhine, by which the states along the 
Rhine bound themselves under the headship of France to be on 
their guard against the house of Austria. By the Treaty of the 
Pyrenees Spain recovered Tranche Comte, but ceded to F’rance 
Roussillon, and much of French Flanders; and what was of 
greater ultimate importance to Europe, Louis XIV. was to marry 
a Spanish princess. He died at Vincennes on March 9, 1661, leav- 
ing a fortune estimated at from 18 to 40 million IVres behind him, 
and his nieces married into the greatest families of France and 
Italy. 

Mazarin was not a Frenchman, but a citizen of the world, and 
always paid most attention to foreign affairs; in his letters all 
that could teach a diplomatist is to be found, broad general views 
of policy, minute details carefully elaborated, keen insight into 
men’s characters, cunning directions when to dissimulate or when 
to be frank. Italian though he was by birth, education and nature, 
France owed him a great debt for his skilful management during 
the early years of Louis XIV., and the king owed him yet more, 
for he had not only transmitted to him a nation at peace, but 
had educated for him his great servants Le Tellicr, Lionne and 
Colbert. Literary men owed him also much; not only did he 
throw his famous library open to them, but he pensioned all their 
leaders, including Descartes, Vincent Voiture (1598-1648), 
Jean Louis Guez de Balzac (1597-1654) and Pierre Corneille. 

(H. M. St.; X.) 

Bibliography. — See P. A. Ch^ruel, Histoire de France pendant la 
minoriU de Louis XIV,, 4 vols. (1879-1880), which covers from 1643- 
and its sequel Histoire de France sous le minisUre de Cardinal 
^lazwrin, 2 vols. (1881-82), which is the first account of the period 
written by one able to sift the statements of De Retz and the memoir 
writers, and rest upon such documents as Mazarin’s letters and carnets, 
Mazarin *s Lettres appeared in the Collection des documents inidits, 
V vols. For his early life to Cousin’s Jeunesse de Mazarin (1865)* and 
^^)r the careers of his nieces to Rente’s Les Nihees de Mazarin (1856). 
I'^or the Mazarinades or squibs written against him in Paris during the 
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Fronde, see C. Moreau’s Biblioi^raphiv des mazarinades (1850), con- 
taining an account of 4,082 Mazarinades. See also A. Hassail, Mazarin 
(1903) ; Roca, Dc Richelieu d Mazarin (190S) ; C. Fcdcrn, Mazarin 
(Munich, 1922). 

MAZAR-I-SHARIF, a town of Afghanistan, the capital of 
the province of Afghan Turkestan. Owing to the importance of 
the military cantonment of Takhtapul, and its religious sanctity, 
it has long ago supplanted the more ancient capital of Bulkh. 
It is situated in a malarious, almost desert plain, 9 m. E. of 
Balkh, and 30 m. S. of the Pata Kesar ferry on the Oxus river. 
In this neighbourhood is concentrated most of the Afghan army 
north of the Hindu Kush mountains, the fortified cantonment 
of Dehdadi having been completed by Sirdar Ghulam Ali Khan 
and incorporated with Mazar. Mazar-i-Sharif also contains a 
celebrated mosque, from which the tow^n takes its name. Built 
by Sultan Ali Mirza about a.d. 1420, it is held in great venera- 
tion by all Mussulmans, and especially by Shiites, because it is 
supposed to be the tomb of Ali, the son-in-law of Mohammed. 

MAZARRdN, a town of eastern Spain, in the province of 
Murcia, 19 m. W. of Cartagena. Pop. (1920), 17,630. There are 
soap and fiour mills and metallurgic factories in the town, and 
iron, copper and lead mines in the neighbouring Sierra dc Alme- 
nara. A railway 5 m. long unites Mazarron to its port on the 
Mediterranean, which has important leadworks. 

bsazatlAn, a city and port of the State of Sinaloa, Mexico, 
reached by the Southern Pacific of Mexico railway. Pop. (1926) 
28,000. The harbour is spacious and is provided with a sea wall at 
Olas Altas, but the entrance is obstructed by a bar. The city is 
built on a small peninsula. Its public buildings include a fine town- 
hall, chamber of commerce, a custom-house and two hospitals, 
besides which there is a nautical school and a meteorological 
station, one of the first established in Mexico. A Government 
wireless telegraph service is maintained between Mazatlan and 
La i’az, Lower California. Among the manufactories are saw- 
mills, foundries, cotton factories and ropeworks; the exports 
are chiefly hides, ixtle, dried and salted fish, gold, silver and 
copper (bars and ores), fruit, tortoise-shell and gums and resins. 

MAZE: see Labyrinth. 

MAZEPA-KOLEDINSKY, IVAN STEPANOVICH 

(1644?-! 709), hetman of the Co.s.sacks, belonging to a noble 
Orthodox family, was born possibly at Mazej)tsina, cfither in 1629 
or 1644, the latter being the more probable date. He was edu- 
cated al the court of the Poli.sh king, John Casimir, and com- 
pleted his studies abroad. An intrigue .with a Polish married lady 
forced him. to fly into the Ukraine. There is a trustworthy tradi- 
tion that the infuriated husband tied the naked youth to the back 
of a wild horse and sent him forth into the steppe. He was 
rescued and cared for by the Dnici)crian Cossacks, and speedily 
became one of their ablest leaders. In 1687, during a visit to 
Mo.scow, he won the favour of the then all-powerful Vasily 
Golitsuin, from whom he virtually purchased the hetmanship of 
the Cossacks (July 25). He look a very active part in the Azov 
campaigns of Peter the Great and won the entire confidence of 
the young tsar by his zeal and energy. He was also very service- 
able to Peter at the beginning of the Great Northern War, es- 
pecially in 1705 and 1706, when he took part in the Volhynian 
campaign and helped to construct the fortress of Pecher.sk. The 
power and influence of Mazepa were fully recognized by Peter 
the Great. No other Cossack hetman had ever been treated with 
such deference at Moscow. He ranked with the highest digni- 
taries in the state; he sat at the tsar’s own table. 

Mazepa had no temptations to be anything but loyal, and 
loyal he would doubtless have remained had not Charles XII. 
crossed the Russian frontier. Then it was that Mazepa, who had 
had doubts of the issue of the struggle all along, made up 
his mind that Charles, not Peter, was going to win. But he pro- 
ceeded cautiously. Indeed, he would have preferred to remain 
neutral, but he was not strong enough to stand alone. The crisis 
came when Peter ordered him to co-operate actively with the 
Russian forces in the Ukraine. At this very time he was in com- 
munication with Charles’s first minister, Count Piper, and had 
agreed to harbour the Swedes in the Ukraine and close it against 
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the Russians (Oct. 1708). The last doubt disappeared when 
Menshikov was sent to supervise Mazepa. At the approach of his 
rival the old hetman hastened to the Swedish outposts at Horki, 
in Severia. Mazepa’s treason took Peter completely by surprise. 
He instantly commanded Menshikov to get a new hetman elected 
and raze Baturin, Mazepa’s chief stronghold in the Ukraine, to 
the ground. The metropolitan of Kiev solemnly excommunicated 
Mazepa from the high altar, and his effigy was publicly burnt by 
the common hangman. 

Henceforth Mazepa, perforce, attached himself to Charles. 
What part he took at the battle of Poltava is not quite clear. 
After the catastrophe he accompanied Charles to Turkey with 
some 1,500 horsemen (the miserable remnant of his 80,000 
warriors). The sultan refused to surrender him to the tsar, 
though Peter offered 300,000 ducats for his head. He died at 
Bender on Aug. 22, 1709. 

See N. I. Ko.stomarov, Mazepa and the Mazepaniies (Russ.) (St. 
Petersburg, 1885) ; R. Nisbet Bain, The First Romanovs (London, 
1905) ; S. M. Solovev, History of Russia (Russ.), vol. xv. (St. Peters- 
burg, 1895). 

MAZLUM PASHA, AHMED (d. 1928), Egyptian states- 
man, entered the Egyptian cabinet in 1893, and was minister of 
finance from 1895 to 1908. He had thus a very long official ex- 
perience when the con.stitutional changes inaugurated by Lord 
Kitchener in 1 911-14 were effected. Mazlum Pasha was the first 
president of the Legislative Assembly e.stablished in 1913, and he 
held office until 1923. After an interval, during which he was 
minister of wafks (pious foundations) under Zaghlul Pasha, in 
1924 he resumed the presidency of the Assembly for a few months. 
Mazlum Pasha’s family was partly Turkish in origin, and he 
remained a typical Turkish gentleman. He died on May 8, 1928. 

MAZURKA, a lively dance, originating in Poland, some- | 
what resembling the polka. It is danced in couples, the music 
being in ^ or time. 

MAZZARA DEL VALLO, a town of Sicily, province of 
Trapani, on the south-west coast of the island, 32 m. by rail S. 
of Trapani. Pop. (1921), 21,937. It has a cathedral (1093) 
rebuilt in the 17th century, and a castle (1073). Mazzara was in 
origin a colony of Selinus: it was destroyed in 409, but was a 
Carthaginian fortress in the First Punic War and a station on the 
Roman coast road. 

MAZZINI, GIUSEPPE (1805 -1872), Italian patriot, was 
born on June 22, 1805, at Genoa. During infancy and childhood 
his health was extremely delicate; but he soon began to devour 
books of all kinds and to show other signs of great intellectual 
precocity. He became a student at the University of Genoa at an 
unusually early age, and decided to graduate in law (1826). His 
exceptional abilities, together with his remarkable generosity, kind- 
ness and loftiness of character, endeared him to his fellow students. 

The natural bent of his genius was towards literature, and he 
wrote a considerable number of essays and reviews, some of which 
have been wholly or partially reproduced in the critical and 
literary volumes of his Life and Writings. But he held the 
idea that Italians, and he himself in particular, **conld and there- 
fore ouj^fU to struggle for liberty of country.” Therefore, he at 
once put aside his literary ambitions, and devoted himself to 
politics. His articles accordingly became more and more sug- 
gestive of advanced liberalism in politics. Having joined the 
Carbonari, shortly after the French revolution of 1830, he was 
betrayed and imprisoned in the fortress of Savona for about six 
months; a conviction having been found impracticable through 
deficiency of evidence, he was released, but forced to go into 
exile. He withdrew accordingly into France, living chiefly in 
Marseilles. 

While in his lonely cell at Savona, he had finally become aware 
of the great mission or “apostolate” (as he himself called it) of 
his life; and soon after his release his prison meditations took 
shape in the programme of the organization which was destined 
soon to become so famous throughout Europe, that of La Giovine 
Italia, or Young Italy. Its aims were the liberation of Italy both 
from foreign and domestic tyranny, and its unification under a 
republican form of government ; the means to be used were edu- 
cation, and, where advisable, revolt by guerrilla bands. In April 


1831 Charles Albert, “the ex-Carbonaro conspirator of 1821,” 
succeeded Charles Felix on the Sardinian throne, and towards the 
close of that year Mazzini wrote the new king a letter, published 
at Marseilles, urging him to take the lead in the impending struggle 
for Italian independence. Representations were consequently 
made by the Sardinian to the French government, which issued 
an order for Mazzini 's withdrawal from Marseilles (Aug. 14, 

I 1832) ; he ultimately found it necessary to retire into Switzerland. 

In 1833 he was concerned in an abortive revolutionary move- 
ment which took place in the Sardinian army; several executions 
took place, and he himself was laid under sentence of death. Be- 
fore the close of the same year a similar movement in Genoa had 
been planned, but failed through the youth and inexperience of 
the leaders. At Geneva, also in 1833, Mazzini set on foot UEurope 
Centrale, a journal of which one of the main objects was the 
emancipation of Savoy. The frontier was actually crossed on Feb. 
1, 1834, but the attack ignominiously broke down without a shot 
having been fired. 

In April 1834 the “Young Europe” association “of men believ- 
ing in a future of liberty, equality and fraternity for all man- 
kind,” was formed also under the influence of Mazzini; it was 
followed soon afterwards by a “Young Switzerland” society. 
Mazzini was permitted to remain at Grenchen in Solothurn for a 
while, but the Swiss diet exiled him at the end of 1836. In Jan. 
1837 he arrived in London, where for many months he had to 
carry on a hard fight with poverty. As he gained command of the 
English language, he began to earn a livelihood by writing review 
articles, some of which have .since been reprinted, and are of a 
high order of literary merit. In 1839 he entered into relations 
with the revolutionary committees sitting in Malta and Paris, and 
in 1840 he originated a working men’s association, and the weekly 
journal entitled Apostolato Popolare, in which the admirable 
popular treatise “On the Duties of Man” was begun. 

The most memorable episode in his life during the same period 
was perhaps that which arose out of the conduct of Sir James 
Graham, the home secretary, in systematically, for some months, 
opening Mazzini ’s letters as they passed through the British post 
office, and communicating their contents to the Neapolitan gov- 
ernment — a proceeding which was believed at the time to have 
led to the arrest and execution of the brothers Bandiera, Austrian 
subjects, who had been planning an expedition against Naples, 
although the publication of Sir James Graham’s life seems to 
exonerate him from the charge. In this connection Thomas Carlyle 
wrote to The Times: “I have had the honour to know Mr. 
Mazzini for a series of years, and, whatever I may think of his 
practical insight and skill in worldly affairs, I can with great free- 
dom testify that he, if I have ever .seen one such, is a man of 
genius and virtue, one of those rare men, numerable unfortunately 
but as units in this world, who are worthy to be called martyr 
souls; who in silence, piously in their daily life, practise what is 
meant by that.” 

Towards the end of 1847 Mazzini published a letter addressed 
to the new pope, Piux IX., indicating the nature of the religious 
and national mission which the Liberals expected him to under- 
take. The leaders of the revolutionary outbreaks in Milan and 
Messina in the beginning of 1848 had long been in secret cor- 
respondence with Mazzini ; and their action, along with the revolu- 
tion in Paris, brought him early in the same year to Italy, where 
he took a great and active interest in the events which dragged 
Charles Albert into a war with Austria; he actually for a short 
time bore arms under Garibaldi immediately before the reoccu- 
pation of Milan. In the beginning of the following year he was 
nominated a member of the short-lived provisional government of 
Tuscany formed after the flight of the grand-duke, and almost 
simultaneously, when Rome had, in consequence of the with- 
drawal of Pius IX., been proclaimed a republic, he was declared 
a member of the constituent assembly there. A month afterwards, 
the battle of Novara having again decided against Charles Albert 
in the brief struggle with Austria, into which he had once more 
been drawn, Mazzini was appointed a member of the Roman 
triumvirate, with supreme executive power (March 23, 1849). 
Rome was now invested by the French, and that Mazzini sue- 
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ceeded, however, for so long a time, and in circumstances so 
adverse, in maintaining a high degree of order within the turbulent 
city is a fact that speaks for itself. The surrender of the city on 
June 30 was followed by Mazzini’s not too precipitate flight by 
way of Marseilles into Switzerland, whence he once more found 
his way to London. He had a firm belief in the value of revolu- 
tionary attempts, however hopeless they might seem; he had a 
hand in the abortive rising at Mantua in 1S52; and again a con- 
siderable share in the ill-planned insurrection at Milan on Feb. 
6, 1853, fhe failure of which greatly weakened his influence. 

The year 1857 found him yet once more in Italy, where, for 
complicity in emeutes which took place at Genoa, Leghorn and 
Naples, he was again laid under sentence of death. Undiscouraged 
in the pursuit of the one great aim of his life, he returned to Lon- 
don, where he edited his new journal Pcnsicro ed Azione, in which 
the constant burden of his message to the overcautious, practical 
politicians of Italy was: ‘T am but a voice crying Action; but the 
state of Italy cries for it also. So do the best men and people of 
her cities. Do you wish to destroy my influence? Act** The same 
tone was at a somewhat later date assumed in the letter he wrote 
to Victor Emmanuel, urging him to put himself at the head of the 
movement for Italian unity, and promising republican support. 
As regards the events of 1859-60, however, it may be questioned 
whether, through his characteristic inability to distinguish be- 
tween the ideally perfect and the practically possible, he did not 
actually hinder more than he helped the course of events by which 
the realization of so much of the great dream of his life was at 
last brought about. After the irresistible pressure of the popular 
movement had led to the establishment not of an Italian republic 
but of an Italian kingdom, Mazzini could honestly enough write, 
“1 too have striven to realize unity under a monarchical flag,'^ but 
candour compelled him to add, “The Italian people are led astray 
by a delusion ; . . . but monarchy will never number me amongst 
its servants or followers.” 

In 1865, as protest against the uncancelled sentence of death 
under which he lay, Mazzini was elected by Messina to the Italian 
parliament, but, feeling unable to take the oath of allegiance to 
the monarchy, he never took his seat. In the following year, 
when a general amnesty was granted after the cession of Venice 
to Italy, the sentence of death was at last removed. In May 
1869 he was again expelled from Switzerland at the instance of 
the Italian government for having conspired with Garibaldi; after 
a few months spent in England he set out (1870) for Sicily, but 
was promptly arrested at sea and carried to Gaeta, where he was 
imprisoned for two months. The occasion of the birth of a prince 
was seized for restoring him to liberty. In the last years of his 
life he attempted to organize the working classes of Italy on a 
democratic semi-mystical basis, and he entered into relations with 
the leading internationalists such as Marx and Bakunin. But he 
could not work with them and soon lost all touch with working- 
class circles and was deeply disappointed at the growing influence 
of the Socialists. He died at Pisa on March 10, 1872. The Italian 
parliament, by a unanimous vote, expressed the national sorrow 
with which the tidings of his death had been received. A public 
funeral took place at Pisa on March 14, and the remains were 
afterwards conveyed to Genoa. 

Bibliography. — ^The published writings of Mazzini, mostly occa- 
sional. arc very voluminous. An edition was begun by himself and 
continued by A. Saffi, Scritti editi e inediti di Giuseppe Mazzini, 
(1861-91) ; many of the most important are found in the partially 
autobiographical Life and Writings of Joseph Mazzini (1864-70) and 
the two most systematic — Thoughts upon Democracy in Europe, a 
remarkable scries of criticisms on Benthamism, St. Simoniani.sm, 
Fourierism, and other economic and .socialistic schools of the day, 
and the treatise On the Duties of Man, an admirable primer of ethics, 
dedicated to the Italian working class — ^will be found in Joseph 
Mazzini: a Memoir, by Mrs. E. A. Venturi (1875). Of the 40,000 
letters of Mazzini only a small part have been published. In 1887 
two hundred unpublished letters were printed at Turin {Due cento 
lettere inedite di Giuseppe Mazzini) ; in 1895 the Lettres intimes 
were published in Paris, and in 1905 Francesco Rosso published Lettere 
inedite di Giuseppe Mazzini (Turin, 1905). A popular edition of 
Mazzini’s writings has been undertaken by order of the Italian 
government. 

For Mazzini’s biography see Jessie White Mario, Delia vita di 
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Giuseppe Mazzini (Milan, 1886), a useful if somewhat too enthusiastic 
work; Bolton King, A/ us si wi (1903); A. Luzio’s Giuseppe Mazzini 
(Milan, 1905) contain.s a great deal of valuable information, biblio- 
graphical and other, and Dora Melegari in La giovine Italia e Giuseppe 
Mazzini (Milan, iqo()) publishes the correspondence between Mazzini 
and Luigi .4. Melegari during the early days of “Young Italy.” Ncllo 
Rosselli, Mazzini e Bakounini (Turin, 1027) is important for the 
last phase of his life. For the literary side of Mazzini s life see Peretti, 
Gli scritti letterarii di Giuseppe Mazzini (Turin, 1Q04). 

(J. S. B.. L. V.) 

MAZZONI, GIACOMO (1548-1598), Italian philosopher, 
was born at Cesena and died at Ferrara. He occupied chairs in the 
universities of Pisa and Rome, was one of the founders of the 
Della Crusca Academy, and had the distinction, it is said, of thrice 
vanquishing the Admirable Crichton in dialectic. He publi.shcd in 
1597 universam Platonis et Aristotclis philosophiam praeclndia. 
He also wrote De triplici hominum vita, wherein he outlined a 
theory of the infinite perfection and development of nature, and 
two works in defence of Dante : Discorso composto in difvsa della 
comedia di Dante ( 1572 ), and Della difesa della comedia di Dante 
(1587, reprinted 1688). He was an authority on ancient languages 
and philology, and gave a great impetus to the scientific study of 
the Italian language. 

MAZZONI, GUIDO (1859- ), Italian poet, was born at 

Florence, and educated at Pisa and Bologna. He became pro- 
fessor of Italian at Padua in 1887, and at Florence in 1894, and 
was one of (he most noted lecturers of his time. He was much in- 
fluenced by Carducci. His chief volumes of verse arc Versi (1880), 
Nuove pocsie (1886), Pocsie (1891 ), Voci della vita (1893). 

MEAD, LARKIN GOLDSMITH (1835-1910), American 
sculptor, was born at Chesterfield, N.H., on Jan. 3, 1835. He was 
a pupil (1853-55) of Henry Kirke Brown. During the early part 
of the Civil War he was at the front for six months as an artist 
for IJarpePs Weekly \ and in 1862-65 he was in Italy, ])art of the 
time attached to the United States consulate at Venice, while 
William D. Howells, his brother-in-law, was consul. He returned 
to America in 1865, but sub.sequently went back to live at Flor- 
ence. His first important work was a statue of Bithan Allen, now at 
the State House, Montpelier, Vermont. His jirincipal works arc: 
the monument to President Lincoln, Springfield, 111 .; “Ethan 
Allen” (1876), National Hall of Statuary, Capitol, Washington; 
an heroic marble statue, “The Father of Waters,” New Orleans; 
and “Triumph of Ceres,” made for the Columbian Expo.sition, 
Chicago. He died at Florence on Oct. 15, 1910. 

MEAD, RICHARD (1673-1754), English physician, nth 
child of Matthew Mead (1630-1699), Independent divine, was 
born on Aug. 11, 1673, at Stepney, London. He studied at Utrecht 
and Leyden and in 1695 he graduated in philosophy and i)hysics 
at Padua. In 1696 he returned to Liindon. His Mechanical Ac- 
count of Poisons appeared in 1702, and in 1703 he was admitted 
to the Royal Society, to whose Transactions he contributed in that 
year a paper on the parasitic nature of scabies. In the same year 
he was elected physician to St. Thomas’s hospital. On the death 
of John Radcliffe in 1714, Mead became the recognized head of 
his profession; he attended (Jueen Anne on her deathbed, and was 
physician to George II. He died in London on F>b. 16, 1754. 

See T. Lemon, Memoirs of Richard Mead ( 1755 ) • 

MEAD, WILLIAM RUTHERFORD ( 1846-1928), Ameri- 
can architect, brother of Larkin Goldsmith Mead, was born at 
Brattleboro, Vt., on Aug. 20, 1846. After graduating from Am- 
herst college in 1S67, he studied with Russell Sturgis in New York, 
and then in Europe for two years. Since 1879 he has been a 
member of the firm of M’Kim, Mead and White, architects of the 
Boston public library, Columbia university, College of the City 
of New York, U.S. post office and municipal office buildings, New 
York city; Brooklyn Institute of Arts and Sciences, Bank of 
Montreal, and many other well-known university and metropolitan 
buildings. Mead is (1928) president of the American academy in 
Rome. He has been awarded the gold medal of honour of the 
National Institute of Arts and Letters, and in 1922 was made a 
Knight Commander of the Crown of Italy. He died in Paris, 
June 30, 1928. 

MEAD. The name of a drink made by the fermentation of 
honey mixed with water. Alcoholic drinks made from honey were 
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common in ancient times, and during the middle ages throughout 
Europe. The Greeks and Romans knew of such under the names 
of v 8 p 6 fjLe\t and hydromcl; mulsuin was a form of mead with 
the addition of wine. The word is common to Teutonic languages. 
“Metheglin/’ an adaptation of the Welsh meddyglyn, means 
“spiced or medicated drink/’ and is not etymologically connected 
with “mead.” 

MEADE, GEORGE GORDON (1815-1872), American 
soldier, was born of American parentage at Cadiz, Spain, on Dec. 
31, 1815. He graduated from West Point in 1835, and served in 
Florida against the Seminoles. Resigning from the Army in 1836 
he became a civil engineer and constructor of railways, and was 
engaged under the war department in survey work, until 1842 
when he re-entered the army as second-lieul cnant in the corps of 
the topographical engineers. In the war with Mexico he was on 
the staffs successively of Gens. Taylor, J. Worth and Robert Pat- 
terson, and was breveted for gallant conduct at Monterey. Until 
the Civil War he was engaged in various engineering works, 
mainly in connection with lighthouses, and later as a captain of 
topographical engineers in the survey of the northern lakes. 

In 1861 he was appointed brigadier-general of volunteers, and 
had command of the 2nd brigade of the Pennsylvania reserves 
in the Army of the Potomac, under Gen. McCall. Receiving a 
severe wound at the action of Frazier’s Farm, he was absent from 
his command until the second battle of Bull Run, after which he 
obtained the command of his division. He distinguished himself 
at the battles of South Mountain and Antietam, also at Fredericks- 
burg he and his division won great distinction by their attack on 
the position held by Jackson's corps, and Meade was promoted 
to the rank of major-general of volunteers. Soon afterwards he 
was placed in command of the V. Corps. At Chancellorsville he 
displayed great intrepidity and energy, and on the eve of the 
battle of Gettysburg was appointed to succeed Hooker. In the 
famous three days’ battle he inflicted a complete defeat on Gen. 
Lee’s army. His reward was the commission of brigadier-general 
in the regular army. In the autumn of 1863 a war of manoeuvre 
was fought between the two commanders, on the whole favourably 
to the Union arms. 


Grant, commanding all the Armies of the United States, joined 
the Army of the Potomac in the spring of 1864, and remained with 
it until the end of the war; but he continued Meade m his com- 
mand, and successfully urged his appointment as major-general' 
in the regular army (Aug. 18, 1864). After the war Meade com- 
manded successively the military division of the Atlantic, the de- 
partment of the East, the third military 

district (Georgia and Alabama) and the 

department of the South. He died at ^ ^ ry^ 

Philadelphia on Nov. 6, 1872. * 4 ^^ j 

Sec I, R. Pcnnypacker, General Meade j \ » M 

(“Grc?at Commanders” series, 1901). a 1 w 

MEADOW BEAUTY (Rkexia wr- Iw^l 

ginka), a North American plant of the mel- 
astoma family (Melastomaceae), called J 
also deer-grass and Handsome Harry, na- ^ ^ 
tive to sandy marshes from Maine to On- . 
tario and Iowa and southward to Florida Ss 
and Texas. It is a rather stout, squarish- ^ ^ ^ ^ 

stemmed perennial about a foot high, with U ^ vS 

smooth, oval, light green, three-ribbed, \| ^ 

somewhat pointed leaves, and handsome LL 
purplish-magenta flowers, i in. to li inu Meadow beauty (rhexia 
wide, blooming about midsummer. The 
floral parts consist of an urn-shaped calyx with a four-lobed limb; 
four broad, rounded petals; eight stamens with golden anthers; 
and a single pistil with a four-celled ovary, which develops into a 
four-valved many-seeded pod (capsule). The pistil protrudes 
beyond the anthers, thereby ensuring cross-fertilization, which is 
effected by honey-bees and other insects. In the Southern States 
there are several allied species, among which are the Maryland 
(R. niariana) and the ciliate meadow beauty (R. ciliosa), 
MEADOWLARK (Siumella magna), a well-known North 
American bird which, like the skylark (Alauda arvensis) of 


Europe, frequents meadows and sometimes sings on the wing. 
It is about II in. long, with brown back, yellow breast and 
black throat. The meadowlark is not related to the true larks, 
which are represented in America by the horned lark (Otocoris 
alpestris), but is an aberrant member of the American family 
Icteridae, which includes the blackbirds and orioles of that conti- 
nent. The meadowlark has a musical whistle of three notes. It 
inhabits eastern North America southward to northern South 
America, but is replaced in the west by the allied western meadow- 
lark (S. neglecta), which has a much richer and more varied song. 

MEADVELrLE, a city of north-western Pennsylvania, 
U.S.A., the county seat of Crawford county; on French creek 
and Federal highways 19 and 322, and served by the Bessemer 
and Lake Erie and the Erie railways, interurban trolleys and 
motor-bus lines. Pop. (1920) 14,568 (88% native white). It 
is the seat of Allegheny college (Methodist Episcopal; 1815) 
and the Pennsylvania college of music; is the commercial centre 
of a fertile agricultural region, in which there is also found 
natural gas; and has extensive railroad shops and various other 
manufacturing industries, with an output in 1925 valued at 
$10,070,046. There are wild and rugged ravines of great beauty 
near the city, and it is surrounded by the foot-hills of the Alle- 
ghenies. Meadville is the oldest .settlement in north-western 
Pennsylvania. It was founded by David Mead in 1793 as a 
fortified post, laid out as a town in 1795, incorporated as a 
borough in 1823 and chartered as a city in 1866. 

MEAGHER, THOMAS FRANCIS (1823-1867), Irish 
revolutionary leader, orator and American soldier, was born in 
Waterford, Ireland, on Aug. 3, 1823. He graduated at Stonyhurst 
college, Dublin. He became a member of the Young Ireland 
Party in 1845, and in 1847 was one of the founders of the Irish 
Confederation. In July 1848, the confederation created a “war 
directory” of five, of which Meagher was a member, and he and 
William Smith O'Brien travelled through Ireland arousing the 
countryside for a revolution against English rule. The attempt of 
1848 proved abortive; Meagher was arrested in August, and in 
October was tried for high treason before a special commission at 
Clonmel. He was found guilty and was condemned to death, but 
his sentence was commuted to life imprisonment in Van Diemen's 
Land, whither he was transported in the summer of 1849. Early 
in 1852 he escaped, and in May reached New York city. He made 
a tour of the cities of the United States as a popular lecturer, 
and then studied law and was admitted to the New York bar in 
1855. He found himself a leader of the Irish element in New York 
city and edited several influential Irish journals. At the outbreak 
of the Civil War he was made captain of a company (which he 
had raised) in the fiqth Regiment of New York volunteers and 
fought at the first battle of Bull Run; he then organized an Irish 
brigade, of whose first regiment he was colonel until Feb. 3, 1862, 
when he was appointed to the command of this organization with 
the rank of brigadier-general. He took part in the siege of York- 
town, the battle of Fair Oaks, the seven days’ battle before Rich- 
mond and the battles of Antietam, Fredericksburg, where he was 
wounded, and Chancellorsville, where his brigade was reduced in 
numbers to less than a regiment, and Gen. Meagher resigned his 
commission. On Dec. 23, 1863 his resignation was cancelled, and 
he was assigned to the command of the military district of Etowah, 
with headquarters at Chattanooga. At the close of the war he 
was appointed by President Johnson secretary of Montana Terri- 
tory, and there, in the absence of the territorial governor, he acted 
as governor from Sept. 1866 until his accidental death in the 
Missouri river near Fort Benton, Mont., on July i, 1867. 
Meagher’s championship of President Johnson’s principles of re- 
construction and his religion made him unacceptable to the power- 
ful vigilante organization which then ruled Montana, and in his 
efforts to dislodge the vigilantes from control he was unsuccessful. 

See M. Cavanaugh, Memoirs of General Thomas Francis Meagher 
(1892) ; Meagher of the Sword (ed., A. Griffith, 1916) ; C. J. Bowers, 
The Irish Orators (1916). 

MEALYWING, the name applied, from the white, powdery 
secretion with which they are covered, to about 50 species of 
small insects comprising the family Coniopteryidae, In these 
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forms, whidi are the smallest and most aberrant members of the 
order Neuroptera iq.v.), the hind-wings are much reduced in 
size. They are decidedly beneficial to man, since their larvae feed 
on aphides, scale-insects, etc. About six species occur in Great 
Britain and the same number in the United States. 

MEAN. The adjective “mean" is chiefly used in the sense of 
“average,” as in mean temperature, mean birth or death rate, etc. 

In astronomy (q.v.) the “mean sun” is a fictitious sun which 
moves at a uniform rate in the celestial equator and has its right 
ascension always equal to the sun’s mean longitude. The time 
recorded by the mean sun is mean-solar or clock time; it is reg- 
ular as distinct from the non-uniform solar or sun-dial time. The 
“mean moon” is a fictitious moon which moves around the earth 
with a uniform velocity and in the same time as the real moon. 
The “mean longitude” of a planet is the longitude of the “mean” 
planet, i.e., a fictitious planet performing uniform revolutions in 
the same time as the real pliinet. 

Mean in Mathematics. — ^The term “mean,” in its most general 
sense, is given to some function of two or more quantities which 
( r ) becomes equal to each of the quantities when they themselves 
are made equal, and (2) is unaffecled in value when the quantities 
suffer any transpositions. The three commonest means are the 
arithmetical, geometrical and harmonic; of less importance are 
the contraharmonical, arithmetico-geometrical and quadratic. 

The arithmetical mean of n quantities is the sum of the quan- 
tities divided by their number w. The geometrical mean of n 
(juantitics is the «th root of their product. The harmonic mean of 
u quantities is the arithmetical mean of their reciprocals. The 
.significance of the word “mean,” i.e., middle, is seen by con.sider- 
ing 3 instead of n quantities; these will be denoted by a, b, c. The 
arithmetic mean b, is seen to be such that the terms a, b, c are 
in arithmetical progression, i.e., = the geometrical 

mean b places a, b, c in geometrical progre.ssion, i.e?., in the pro- 
portion a : b : : b : c or b'^^ac; and the harmonic mean places the 
quantities in harmonic proportion, i.#?., a : c :: a^-b : — r, or 
/)“■ 2ac/(fl+r). The contraharmonical mean is the quantity b 
given by the proportion 

a : c w b--c : a — b, i.e., b^ {a- \-c^)/\a j-r). 

The arithmctico-gcometrical mean of two (juantities is obtained 
by first forming the geometrical and arithmetical means, then 
forming the means of these means, and repeating the process 
until the numbers become equal. They were invented by (iau.ss 
to facilitate the computation of elliptic integrals. The quadratic 
mean of 11 quantities is the square root of the arithmetical mean 
of their squares. 

MEANING. Speaking broadly any thing or action which sug- 
gests another without actually being a picture or copy of it may be 
said to have meaning. In so far as it has meaning it is called a 
mark or u sign or a symbol. A portrait depicts a ix'rson, a picture 
depicts a landscape, but neither “means" its original in the way in 
which their names or de.scriptions (or other symbols) do. Any- 
thing might be made the symbol of another either by ])urely arbi- 
trary association or by some more natural association ba.sed on 
objective connections. In one or other of these ways the Union 
Jack has become the symbol of the British empire. Stars and 
Stripes, of the United States; the giving of a ring is the symlxA 
of engagement or of marriage; the lily is the symbol of purity; 
rosemary of sweet remembrance; and so on. Some things are 
actually called after what they symbolize or mean rather than after 
what they are in them.selves — “forgct-mc-nots,” for example. 
Other things are called by names which are descriptive partly of 
what they are, and partly of what they symbolize — e.g,, “marriage 
ring,” “loving cup.” In so far as the labours of science and of art 
reach beyond observation and description they are mainly con- 
cerned with discovering the meanings of things. But the meanings 
^'ought by the man of science may not be those which the poet 
looks for. And there may have been some scientific virtue and 
restraint in the man of whom Wordsworth hummed rather plain- 
tively : 

The primrose by the river’s brim 

A yellow primrose was to him, 

And it was nothing more. I 
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Meaning is the creation of thought. All sort.s of things, including 
all sorts of sounds and forms, might exist even if there were no 
thinking beings; but in the absence of thinking beings they could 
only be what they are, they could not mean anything else, they 
could not serve as symbols. Symbols are only symbols for thought 
— ^the thought which reads in one thing the reference to another. 
In fact, concepts and ideas, which are the very stuff of all thought, 
are just meanings or apprehensions of meaning. 

Language, of course, is the most familiar, most useful, and most 
potent system of symbols. And the problems of meaning have 
been studied chiefly in connection with language. In logic it is 
customary to distinguish the different kinds of meaning which 
terms may have. The most important distinctions are the follow- 
ing: (a) yV/r meaning 0] a term in extension (or its application) 
consists of the objects to which it is ap)plicable; and one may be 
said to know this more or less if, as frequently happens, one can 
apply the term correctly even if he cannot define it adequately, 
(b) The meaning of a term in intension (or its signification) con- 
sists of any quality or characteristic which the term suggests. One 
may distinguish between the variable intension of a term, in so 
far as it may suggest different qualities to different people, from 
standard (or conventionally fixed) intension (or connotation), 
which is more or less the same for all who use the language cor- 
rectly; and both may be distinguished from complete or compre- 
hensive intension or the totality of (jualities, etc., which the term 
would suggest to one who had a complete knowledge of the things 
which the term denotes (or means in extension). Sometimes the 
term “meaning" is used as synonymous with “significance." But 
“significance” unlike “signification" has reference to value rather 
than to meaning. Occasionally “meaning" is also used instead of 
“intention” or “purpose.” 

See J. N. Keynes, Formal Lo^k (t(>jo) ; C. K. Ogden and 1. A. 
Richards, The Meaning of Meaning (J92V); Lady V. Wtrlbv, What 
is Meaning? (A.' Wo.) 

MEASLES (Morbilli, Rubeola), an acute infectious disease 
occurring mostly in children, and possibly caused by a filter- 
passing virus (q.v.). The course of the disease is as follows. 
After exposure to infection, for from eight to twelve days there 
is an incubation period unaccompanied by evident symptoms. 
Then follows the sudden onset of acute catarrh of the mucous 
membranes. Minute white spots in thi* buccal mucous membrane 
frequently occur, and arc diagnostic if present. Sneezing, a watery 
discharge, sometimes bleeding, from the nose, redness and watering 
of the eyes, dry, noisy cough, hoarseness, and occasionally sickness 
and diarrhoea, characterize this stage. With these, fever (102”- 
104'’ F), abating after the second day, rapid pul.se, headache, thirst 
and restlessness are usually pre.sent. In young children, convulsions 
may usher in, or occur in the course of, this stage, which lasts for 
four or five days. On the fourth or fifth day after the invasion, the 
characteristic eruption appears on the skitc being first noticed on 
the brow, checks, chin, Ixliind the ears and on the neck. It consists 
of small dusky red or crimson spots, slightly elevated above the 
surface, at first isolated, but lending to become grouped into 
patches of irregular, occa,sionaIly crescentic, outline, with portion.s 
of skin free from the eruption intervening. The fate acquires a 
bloated appearance, which, taken with the catarrh, renders 
diagnosis at this stage a matter of no difficulty. The eruption 
spreads downwards over the body and limbs, which are soon 
thickly studded with the red spots or patches. Sometimes these 
become confluent over a considerable surface. The rash con- 
tinues to come out for two or three days, and then begins to fade 
in the order in which it first showed itself, namely from above 
downwards. About a week after its first appearance nothing re- 
mains beyond a faint staining of the skin. Usually during con- 
valescence slight, branny desquamation occurs. At the commence- 
ment of the eruptive stage the fever, catarrh, etc., become ag- 
gravated, the temperature often rising to 105° or more, and red 
patches similar to those on the surface of the body may l.>e ob- 
served on the throat. These symptoms usually decline when the 
rash has attained its maximum, the temperature falling suddenly. 
In favourable cases convalescence is rapid. 

Measles may, however, occur in a very malignant form, the 
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rash being feebly developed, and dark purple, while there is great 
prostration with intense catarrh of the respiratory or gastro- 
intestinal mucous membrane. Such cases occur mostly in cir- 
cumstances of bad hygiene or in isolated communities that have 
long been free from epidemics of measles. On the other hand, 
cases of measles are often so mild that other treatment than a 
few days in bed, is unnecessary. 

Measles derives its chief importance from the risk of pul- 
monary complications. The.se arc most frequent in the colder 
seasons of the year and in very young and delicate (particularly, 
rickety) children. Under these conditions the catarrh instead of 
abating, advances, and broncho-pneumonia (see Bronchitis, 
Pneumonia) supervenes. By far the greater proportion of the 
mortality in measles is due to this complication. Or there may 
remain as direct results of the disease chronic ophthalmia, or dis- 
charge from the cars with deafness, and occa.sionally a form of 
gangrene affecting the tissues of the mouth or cheeks and other 
parts of the body, leading to disfigurement and gravely endanger- 
ing life. 

Apart from those immediate ri.sks there may remain after 
measles a weakened condition of the general health, which paves 
the way for sub.sequent tuberculosis. 

Measles is a disease of the earlier years of childhood, though 
not unknown in nurslings or infants under six months old. It is 
rare in adults, since an attack in childhood mostly confers im- 
munity for the rest of life. All races of men appear liable, and 
when a community has long been immune from outbreaks intro- 
duction of infection is followed by a devastating epidemic. Thus 
in Fiji in 1875 If was estimated that about one-fourth of the 
inhabitants died within three months. 

In many lands, such as the United Kingdom, measles is rarely 
absent from large centres of population, and from time to time 
epidemics ari.se among those who have not been protected by a 
previous attack. The risk of conveying infection is greatest dur- 
ing the catarrhal stage before the ra.sh appears. Hence the diffi- 
culty of timely i.solation, and the readiness with which the di.sea.se 
is spread in schools and families. While contagion is generally 
direct, it can also be conveyed by particles from the nose and 
mouth which, after being expelled by coughing or sneezing are 
deposited on clothes, toys, etc. 

Treatment. — ^The treatment embraces isolation of the sick 
to the fullest po.s.sible extent and at as early a period as po.ssible. 
Epidemics have often been curtailed by such a precaution. The 
unaffected children in a family should be kept from school for 
three weeks from the latest possible date of infection, and all 
clothing in contact with the patient or nurses .should be disinfected. 
In extensive epidemics it is often necessary to close the schools 
for a time. As regards medical treatment, in an ordinary case of 
measles little is required beyond what is necessary in febrile con- 
ditions generally. The serious complications call for special meas- 
ures (sec Bronchitis; Pneumonia; etc.). During convalescence 
(he patient must be guarded from exposure (0 cold. Serum from 
a convalescent case of measles contains sufficient anti-body to 
be used as a preventive: 5 to 10 cc. when injected subcutaneously 
into an infant when the exposure has not lasted for more than 
six days will either prevent the disease or greatly lessen its 
severity. Thirty cc. of blood from a person who has had measles 
in childhood equals 5 cc. of convalescent serum. 

“German measles” (Rlithcln, or Epidemic Roseola) is a con- 
tagious eruptive disorder re.sembling both measles and scarlet 
fever, but exhibiting its distinct individuality in protecting from 
neither. It occurs most commonly in children, and is occa.sionally 
seen in extensive epidemics. Beyond isolation, no special treat- 
ment is called for. The disease is often mistaken for true measles, 
and many of the alleged second attacks of the latter malady are 
probably ca.ses of rotheln. The chief points of difference are the 
following: (i) the stage of invasion, which in measles lasts four 
days and is accompanied by fever and catarrh, in rotheln is 
either absent or slight, and lasts only for one day. (2) The erup- 
tion of rotheln, although as regards its locality and manner of 
progress similar to measles, differs in appearance, the spots being j 
smaller, paler and with less tendency to grouping in crescentic ! 


patches. The rash attains its maximum in about one day, and 
quickly disappears. There is not the same increase of temperature 
in this stage as in measles, (3) White spots on the buccal 
mucous membrane, found in measles, do not occur in rotheln. (4) 
The milder character of rotheln throughout its whole course, and 
the absence of complications. 

Bibliography. — R. Dcbre and P. Joannon, La rougeolc (Paris, 
1926, bibl.) ; J. E. McCartney, “A review of recent work on measles,” 
Lancet (1927, bibl.); R. Debrc, P. Joannon and K. Papp, ‘‘L’im- 
muni.sation active centre la rougeolc,” Ann. de M^d. (1926) ; W. S. C. 
Copeman, “On some recently developed methods for measles prophy- 
laxis,” Joum. I!y^. (1925, bibl.); J. L. Halliday, “Relationship be- 
tween Hou.sing Conditions and the Incidence and Fatality of Measles,” 
Med. Res. Counc. Spec. Rep. Scr. No. 120 (London, 1928). 

MEASUREMENT. The determination of the magnitude of 
anything in terms of a suitable unit. Such units may be quite 
arbitrary, the pound, foot, second or degree centigrade, or 
may be derived from a combination of the arbitrary units, c.g., 
pounds per cubic foot. The procedure adopted depends en- 
tirely on the nature of the quantity to be measured and on the 
accuracy required. Details will be found in the article on 
Metrology. 

MEASURES AND WEIGHTS. This subject may be most 
conveniently discussed under two headings — I. Scientific and II. 
Commercial. The scientific basis of the systems of units employed 
is also dealt with in the article Units. Physical and the unit of 
Time is discussed in the article bearing that title. 

I. SCIENTIFIC 

1. In Great Britain, the Irish Free State, Northern Ireland and 
the United States of America two .systems of weights and measures 
arc now recognized — the imperial and the metric. The funda- 
mental units of the.se .systems are — of length, the yard and the 
metre: and of mass, the pound and the kilogram. The term 
“weight” denotes a magnitude of the same nature as a force; the 
weight of a body is the product of the mass of the body by the 
acceleration of gravity, a quantity which varies with. the locality 
in which it is measured. (See Mechanics.) The normal weight of 
a body is the product of the mass of the body by the normal 
acceleration of gravity, the value adopted for this latter quantity 
by the Comite International des Poids et Mesures (C.I.P.M.) 
at Paris being 980-665 cm./sec.^. 

2. The Metric System. — The standards of the International 
Metric System arc fixed by an International Conference on 
Weights and Measures established by a treaty — the Convention 
du Metre — signed in Paris on May 20th, 1875. This treaty 
created an International Bureau, which was built at Sevres on a 
piece of land declared by the French Government to be inter- 
national property, and governed by an International Committee 
(C.I.P.M.). (See La Creation du Bureau International des Poids 
el Mesures by its Director, Dr. Ch.-Ed. Guillaume.) The inter- 
national prototype standards are kept at Sevres, and copies have 
been made to serve as national standards for the 31 Governments 
which subscribe to the treaty. 

The Conference meets once every six years and, at its seventh 
meeting in 1927, the metre (Metre-d-traits) was defined: — 

The unit of length is the metre, defined by the distance at the 
temperature of melting ice between the centres of two lines traced 
on the platinum -iridium bar deposited at the International Bureau 
of Weights and Measures, and declared prototype of the metre by 
the first general conference on weights and measures, this bar being 
subjected to normal atmospheric pres.surc and supported by two 
rollers, at least i centimetre diameter, situated symmetrically in the 
.same horizontal plane and at a distance of 572 millimetres from 
each other. 

This metre (m.) (fig. 1) is the only unit of metric extension 
by which all other metric measures of extension, whether linear, 
or superficial, are ascertained. 

The legal definition does not now refer to any natural standards 
or to physical constants, though originally the metre (mhtre-des- 
archives) was intended to be one ten millionth part of the quad- 
rant of the earth’s meridian. It has, however, been shown by A. A. 
Michelson that a standard of length might be restored, if neces- 
sary, by reference to the measurement of wave-lengths of light 
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(see Interferometer), ^ind the Conference decided (1927) to 
adopt as an alternative and provisional definition of the metre 
Ii553»i64-i 3 of the wave lengths of the red light emitted by a 
cadinium vapour lamp excited under certain specified conditions. 
The relative accuracy of the value of the metre in terms of light 
waves is one part in ten millions. 

The international prototype kilogram (kg.) is a cylinder of 


platinum, alloyed with 10 per cent, of irid- 
ium, of approximately equal height and 
diameter. Originally the kilogram was in- 
tended to be the mass of a cubic decimeter 
of water at its temperature of maximum 
density, 4° C. All other metric weights, 
and all measures having reference to metric 
weight are referred to secondary standards 
in Great Britain and the United States. 

The international unit of volume in the 
metric system is the volume occupied by 
the mass of 1 kilogram of pure water at its 
maximum density and under normal atmos- 
pheric pressure; this volume is known as a 
litre ( 1 ). (Normal atmospheric pressure is 
the pressure exerted by a column of mer- 
cury 76cm. high at the temperature of 
melting ice and at a place where gravity 
has its standard value. The density of 
mercury at 0° C. is 13*5951 cu.cm, 

so that normal atmospheric pressure 
= 76X 13*5951 X98 o*() 65 = i-oi325oX io‘* 
dynes jxir sq.cm. (Atmospheric pressure 
at latitude 45° differs from the above in 
that the gravitational acceleration is taken 
as 980*616 cm./sec.‘0 An elaborate in- 
vestigation at the International Bureau 
has shown the volume of the litre to 
be 1*000027 cubic decimetres (Travaux 
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1910, tome XIV). In determinations of iridio-piatinum bar of 

volume which do not admit of a high J'^esca section as shown at 
, . . A. The two microscopic 

degree of accuracy the cubic deci- Ijnes are enpravod on the 


metre can be taken as equivalent to the 
litre. 


measuring axis of the bar 
at “b,** one near each end 


In Great Britain and Northern Ireland the metric standard of 


capacity is the litre, repre.sented (Order in Council, May 19, 
1890) by the capacity of a hollow cylindrical brass measure whose 
internal diameter is equal to one-half its height, and which at 
0° C., when filled to the brim, contains one kg. of distilled water 


of the temperature of 4° C., under an atmospheric pressure equal 
to 760 millimetres at o® C. at sea-level and latitude 45®; the 
weighing being made in air, but reduced by calculation to a 
vacuum. In such definition an attempt has been made to avoid 
former confusion of expression as to capacity, cubic measure, 
and volume; the litre being recognized as a measure of capacity 
holding a given weight of water. 


3. The British System* — The imperial standard yard is 
defined (Weights and Measures Act, 1878) as the distance, at 
62*00° F, between two fine lines engraved on gold studs sunk in 
a bronze bar. This bar was cast by Troughton & Simms in 1844- 

Recent comparisons by the National Physical Laboratory 
(N.P.L.) show that this 1878 yard=o*9i43987m.; the present 
legal equivalent of the yard in the metric system is 0.914399 m., 
a value which makes i inch =2*54 cm. correct to i part in a mil- 
lion (International Critical Tables (I.C.T.), Vol. i. p. 7). 

The imperial standard pound avoirdupois is a cylinder of 
pure platinum about 1*35 in. high and 1*15 in. diameter (fig. 3). 
The grain is one seven thousandth part of this pound and the 
troy pound is equivalent to 5,760 grains. The standard pound is 

0 45359243 kg. 

The standard gallon is the volume of 10 lb. avoirdupois of 
pure water as weighed in air against brass weights, the tempera- 
ture of the air and the water being 62° F., and the barometric 
pressure 30 in. of mercury. This legal definition is incomplete 
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in that it does not state the density of the brass weights; in 
official comparisons the density is taken to be 8*143 g. per cu.cm. 
Legally the gallon is equivalent to 4*5459631 1 (sec para. 5). The 
fluid ounce (apothecaries’ measure) has a volume of pint 
gal.) thus 16 fluid ounces of pure water weigh i pound (avoir- 
dupois). 

In the measurement of the cubic inch it has been found (Proc. 
Roy. Soc., 1S95, p. 143) that the mass of a cubic inch of distilled 
water freed from air, and weighed in air against brass weights 
(density — 8*13), at the temperature of 62° F, and under an 
atmo.spheric pressure equal to 30 in. (at 32® F), is equal to 
252*297 grains weight of water at its maximum density (4" C). 
Hence a cubic foot of water would weigh 62*281 lb. avoir., and 
not 62*321 lb. as at present legally taken. 

The imperial standard measure of capacity is a hollow cylinder 
(fig. 4) made of brass, with a plane base, of equal height and 
diameter; w^hich when filled to the brim, as determined by a 
plane glass disc, contains 10 lb. weight of water at 62° F weighed 
in air against brass weights, when the barometric pressure is 30 
in. A secondary standard measure for dry goods is the bushel 
of 1824, containing 8 imperial gallons, represented by a hollow 
bronze cylinder having a plane base, its internal diameter being 
double its depth. It may be noted that the term “Imperial” first 
occurs in the Weights and Measures Act of 1824. 

In the United States the fundamental units of the national 
system are defined in terms of the metric system, and originated 
from British standards which, in some ca.ses, have been altered 
since the original U.S. legislation was passed (Dictionary of Ap- 
plied Physics ID.A.P.J, vol. iii., p. 594; I.C.T., vol. i., p. 13). 
Thus the United States unit of capacity, the gallon, is the old 
Queen Anne gallon and is equal to 231 cu. in., or 3*785 1 . The U.S. 
pound is the same as the British pound, and the U.S. yar(l(l{}[ j[!}m.) 
is about 3 parts in a million greater than the British yard. 

4. Materials. — ^The Mat they alloy iridio-piatinum (9oV?< 
platinum, 10% iridium) is probably of all substances the least 
affected by time or circumstance and it is therefore used for the 
prototype metre and kilogram. It is very costly and though its 
coefficient of linear expansion (8.7X10 “ per deg. C) is small, it 
is not negligible, hence ordinary length standards are often made 
of Guillaume’s alloy (invar; of nickel (35.7%) and steel (64.3%). 
This metal can be highly polished and is capable of receiving 
fine graduations. Its coefficient of expansion is very small — only 
0.9X10 “ per deg. C. There appears to be some objection to the 
use of iridio-piatinum for weights, as, owing to its great density 
(21*57 g. per cu.cm.) the slightest abrasion will make an appre- 
ciable difference in weight; sometimes, therefore, quartz or rock- 
crystal is used; but to this also them is some objection, as, 
owing to its low density (2.65 g. per cu.cm.) the exposed surface 
is unduly large and a large buoyancy correction is necessary. For 
sm:dl standard weights platinum (density = 21.45) and aluminium 
(density ~ 2 67 ) are u.sed, and also an alloy of palladium (60%) 
and silver (40%) (density = 1 1.00). 

Ordinary weights, whether lacquered or plated with gold or 
platinum frequently gain in weight for years without any visible 

alteration and lacquered weights 
are liable to vary with large 
variations in the humidity of the 
air (for example by 0*2 mg. per 
100 g.). 

5. Effects of Temperature 
and Pressure. — The graduations 
on the imperial standard yard 
(fig. 2 ) are sunk below the surface 
of the bar, partly to protect them from damage, but chiefly .so 
that they may lie in the plane of the neutral axis of the bar. The 
Tresca section of the prototype metre (fig. i) gives the.se ad- 
vantages and, in addition, (a) renders it possible to graduate the 
bar along the whole of its length, and (b) gives great strength for 
the weight of metal used. 

The variation in the length of a metal bar with temperature 
makes it necessary to define the temperature at which standards 
involving extension are to be used. The choice of o® C by the 
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C.l.P.M. as the temperature at which the prototype metre is to 
be used makes this temperature definite and independent of the 
vagaries of any thcrmometric substance, but it is exceedingly in- 
convenient for industrial standards. For such purposes scales and 
gauges arc frequently adjusted to be standard at 20® C (e.g., in 
the United States). 

The Fahrenheit scale is still used for imperial standards, and 
the temt:)erature selected, O2® F (16*667'’ C) is much more con- 
venient than 0° C for workshop use. At the time of the con- 
struction of the imj^criai standards in 1844, Sheepshanks's Fahren- 
heit thermometers were used; but it is difficult to say now what 
the true temperature then, of 62° F, may have been as compared 
with 62'’ F of the present normal hydrogen scale. 

The inlluence of the variation of atmospheric pressure on 
standards of length is very small. A change in atmospheric 
pressure from 28 to 31 in. would cause the length of the prototype 
metre (fig. i) to alter by 0*000048 mm., and the standard yard 
(fig. 2) by 0 000002 in. 

When masses are compared by means of their weights allowance 
must be made for the buoyant effect of the air. This is equal to 
the density of the air times the volume of the body and therefore 
varies with the pressure, temperature and humidity of the air in 
the balance case. It follows that definitions which involve com- 
parisons of the weights of bodies of different densities are not 
complete unless these atmospheric conditions arc specified to- 
gether with the densities of the materials to be employed. Most 
weights are marked by their makers in terms of the brass weights 
which balance them in air. For precision work such weights must 
be calibrated against a standard whose “weight in vacuo’' is known. 

If niu be the mass of the body weighed and Po its density; m 
the true mass of the weights used to counterpoise it on an equal 
arm balance, p the density of these weights and a the density of 

(he air, then wto— — “ =a— w ^ <r or with sufficient accuracy for 
Po P 

most purposes (but not for weighing gases) -]<r. 

^Po P ' 

The first equation may be used to calculate the relation between 
the litre and the imperial gallon. In that case w = io lb.= 
4-5359-43 P density of brass is taken to be 8*143 g, per 
cu.cm, (para. 3); pu~ density of water at 62® F = 0*99886 11 g. 
per cu.cm, and <r, the density of air = o*ooi2i8738 g. per cu.cm. 

— a value obtained by supposing the air to 

contain 4 volumes in 10,000 of carbon diox- "'s. 

ide; to be at a temperature of 62° F, and / \ 

at the pressure exerted by a column of / \ 

mercury 30 inches high at 62® F in Lon- I ******^-^t* I 

don, w^herc the value of g = . standard value V / 

(lal. 45° )X 1-000577. Substituting for w, 

Po, p and a gives W()== 4*5407857 kg., 

whence i gallon f 

= Wi,/o*99886ii =*4-5459631 litres. It mu.st — U 

be realized that this calculation gives the 
legal equivalent, the last two figures, at 
least, have no experimental justification. 

6. National Standards and Stand- 
ardizing Institutions. — In all countries 

the national standards of weights and 

measures are in the custody of the Fig. 3 . — imperial 

State, or of some authority administering standard pound. 1844 
the government of the country. An act oy'MndHo.i''trm; 

of 1866 placed the imperial and metric with groove at “a” for 
standards of the British Empire in the utiing 
custody of the Board of Trade and, under the direction of a 
Royal Commission on Standards, a Standards Department of 
the Board was developed in 1870 to conduct all comparisons and 
other operations with reference to weights and measures which 
it might be the duty of the State to undertake (e.g., the compari- 
son of standards used by Inspectors of Weights and Measures). 
Similar standardizing offices are established in other countries. 
(Sec Standards.) Verified “Parliamentary Copies” of the im- 
pt‘rial standards arc placed at the Royal Mint, with the Royal 
Society, at the Royal Observatory and in the Palace of West- 


minster. Besides the State departments dealing with weights 
and measures there are other standardizing institutions. In Ger- 
many the Physikalisch-Technische Reichsanstalt at Charlotten- 
burg was established in 1887 under Herman von Helmholtz as a 
national testing and research institution. In England the Na- 
tional Physical Laboratory at Teddington, Middlesex, was formed 
in 1900. Here all kinds of measuring instruments used in indus- 

— try are standardized, physical 

j constants determined and mate- 

rials tested. In the United States 
W[ I similar work is {performed by the 

I National Bureau of Standards, 

^nM|| Washington, established in I go I ; 

France, by the Labora- 
toire d'E,ssais Mechaniques, 
Physiques, Chimiques, et de Ma- 

chines, controlled by the Con- 

Fig. 4 . PRESENT IMPERIAL STAND- servatoirc National des Arts et 

ARD GALLON. 18*4 

National standards committees or associations also exist in 
some twenty countries. Of these the oldest is the British Engi- 
neering Standards A.ssociation (B.E.S.A.) originally formed in 
1901 by the Institutions of Civil, Mechanical and Electrical 
Engineers, the Institute of Naval Architects, and the Iron and 
Steel Institute. The American Standards Association was formed 
in 1917 and. following a conference in New York in 1926, an 



Fig. 5 .— a. WINCHESTER BUSHEL OF HENRY VII.; B. STANDARD HUNDRED- 
WEIGHT (112 LB.) OF ELIZABETH; C. ALE GALLON OF HENRY VII.; D. THE 
OLD WINE GALLON 

International Standards Association was set up with Sir Richard 
Glazebrook as first president. 

7. Ancient Standards of England and Scotland. — ^A “troy 
pound" and a new standard yard, as well as secondary standards, 
were constructed by direction of parliament in 1758-1760, and 
were deposited with the Clerk of the House of Commons. When 
the Houses of Parliament were burned down in 1834, the pound 
was lost and the yard was injured. 

The injured standard was then * 

lost sight of, but it was in 1891 
brought to light by the Clerk of 
the Journals, and has now been 
placed in the lobby of the resi- 
dence of the Clerk of the Hou.se, 
together with a standard “stone” 
of 14 lb. {Report on Standards 
deposited in the Home of Com- 
mons, Nov. I, 1891.) 

In the measurement of liquids 
the old “wine gallon” (231 cu. 
in.) was in use in England until 
1824, when the present imperial 
gallon (fig. 4) was legalized; and 

the wine gallon of 1707 is still 1 

referred to as a standard in c 
the United States. Together '***'^^’ 
with the more ancient standard of Henry VII. and of Queen 
Elizabeth, this standard is deposited in the Jewel Tower at West- 
minster. They are probably of the Norman period, and were 
kept in the Pyx Chapel at Westminster, now in the custody of 
the Commissioners of Works. A sketch of these measures is 
given in fig. 5. (S. Fisher, The Art Jonrnal, Aug. 1900.) 

Besides these ancient standards of England (1495, 1588, 1601) 
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there are at the council chambers of Edinburgh and Linlithgow 
some of the interesting standards of Scotland, as the Stirling jug 
or Scots pint, i6i8; the choppin or half-pint, 1555 (fig. 6); the 
Lanark troy and tron weights of the same periods (hg. 7). 
(Buchanan, Ancient Scotch Standards.) 

English Weights and Measures Abolished^The yard and 
handful or 40 in. ell, abolished in 1439. The yard and inch, or 
37in. ell (cloth measure), abolished after 
1553 ; known later as the Scotch ell =*37-06. 

Cloth ell of 45 in., used till 1600. The yard 
of Henry VII. = 35-963 in. Saxon mon- 
cyers pound, or Tower pound, 5400 grains, 
abolished in 1527. Mark, i pound = 3600 
grains. Troy pound in use in 1415, estab- 
lished as monetary pound 1527. Troy 
weight was abolished, from the ist of Jan- 
uary 1879, by the Weights and Measures 
Act 1878, with the exception only of the 
Troy ounce, its decimal parts and multi- 
ples, legalized in 1853, 16 Viet. c. 29, to be 
used for the sale of gold and silver arti- 
cles, platinum and precious stones. Mer- 
chant's pound, in 1270 established for all 
except gold, silver and medicines = 6750 
grains, generally superseded by avoirdupois in 1303. Merchant s 
pound of 7200 grains, from France and Germany, also superseded. 
(“Avoirdepois” occurs in 1336, and has been thence continued: 
the Elizabethan standard was probably 7002 grains.) Ale gallon 
of 1601 = 282 cub. in., and wine gallon of 1 707 »= 231 cub. in., both 
aboli.shed in 1824. Winchester corn bu.shel of 8X268-8 cub. in. 
and gallon of 274^ are the oldest examples known (Henry VTl.), 
gradually modified until fixed in 1826 at 277.274, or 10 pounds 
of water. 

French Weights and Measures Abolished. — Often needed 
in reading older works. 

ligne, 1 2 poucc, 12= pied, 6 — toi.se, 2000 = 1 ieue de |K)stc. 

•0888.5 in. 1-0658 12-7802 76-735 2-42210 miles. 

grain, 72=gros, Sconce, 8 — marc, 2s-poids dc marc (or 

-8107 gr. 5^*021 47*"*'7 3777*33 livre), 

1-0792 If). 

Rhineland foot, much used in Germany, =12-357 in. = the foot of 
the Scotch or English cloth ell of 37 06 in., or 3X 1 2 3 53. 

II. COMMERCIAL 

1 . Denominations. — ^The denominations of trade weights and 
measures at present used in the United Kingdom arc represented 
by “Board of Trade standards,’' by which are regulated the 
accuracy of the common weights and measures handled in shops, 
etc. {Board of Trade Model RcgulatioiiSy 1892; Weights and 
Measures Acts, 1878, 1889, 1892, J893.) 

Imperial Measures of Length. — 100 feet, 06 feet or a chain of 100 
links, rod, pole, or perch, aieasure.s from 10 feet to 1 foot; iS inches; 
yard of 36 inches, J, J, LA, yard, nail, inch, and duodecimal, decimal 
and binary parts of the inch. 

Imperial Measures of Capacity. — Liquid measures from 32 gallons to 
1 gallon, quart, pint, J pint, gill, \ gill, i gill. Dry mca.sures of bushel, 
J bushel, peck, gallon, quart, pint, i pint. 

Apothecaries* Measures. — 40 fluid ounces to 2 fl. oz., 16 fluid drachms 
to \ fl. dr., 60 minims to i minim. 

Avoirdupois Weights. — Cental (100 Ih), 56 lb (A cwt.), 28 lb, 14 lb 
(.stone), 7, 4, 2, I tb; 8, 4, 2, i, 2 ounce (8 drams) ; 4, 2, i , \ drams. 

Troy Weights. — The ounce (480 gr.) and multiples and decimal parts 
of the ounce troy from 500 ounces to 0 001 oz. 

Apothecaries* Weights. — 10 oz. to 1 oz. (480 gr.) ; 4 drachms to i oz.; 
2, I drachms; 2 scruples to A scruple; and 6 grains to \ grain. 
Pennyweights. — 20 dwt. (480 grains), 10, 5, 3, 2, 1 dwts. 

Grain Weights. — ^4000, 2000, 1000 gr. (making 7000 gr. or 1 tt>), 
$00 to 0 01 gr. 

2. The international trade metric weights and measures (1897) 
handled in shops, etc., of which there are also Board of Trade 
standards, are set out as follows: — 

Length. — Decametre or 10 metres; double metre; metre or 1000 
millimetres; decimetre or o-i metre; centimetre or 001 metre; milli- 
metre. 

Capacity. — 20 litres; 10 litres or decalitre; S, 2, i, 0-5, 0-2, o-i (deci- 
litre) ; 0-05, 0-02, 0 01 (centilitre) ; 0 005, 0-002, o-ooi (millilitre) litres. 
Cubic Measures. — 1000 (litre), 500, 200, 100, 50, 20, 10, 5, 2 cubic 



Fig. 7. — LANARK STONE 
TROY WEIGHT. 1618 


centimetres, i c.c. or looo cubic millimetres. 

Weights. — 20, 10, 5, 2, I kilograms; 500 to 1 gramme; 5 to 1 deci- 
gram; 5 to I centigram; 5 to i milligram. (Scries 5, 2, 2', 1, i.e. with 
a duplicate weight of “2.“) 

3. Equivalents. — ^The metric equivalenls of the units of the 
metric system in terms of the imperial system, as recalculated 
in 1897, are as follow's {Metric Equivalent s^ Kings Printers, 
1898):— 

Imperial to Metric 


1 yard 

I square yard ^ 

T cubic inch = 

T gallon = 

1 pound (7000 grains) ** 
I <)uncc troy (480 gr.) « 
1 fluid drachm = 

1 fluid ounce 


0-014300 m. 

0-836126 m*. 

16-387 c.c. 

4-5459631 I. 

0-45350243 kg. 

31-1035 grammes. 

3-552 millilitres (ml.) 
2-84123 centilitres (cl.). 


Metric to Imperiai. 


I metre (ra.) 

I square metre (m®.) 

1 cubic decimetre (c.d.) 
or 

1000 cubic centimetres (c.c.) 
I litre (1.) 

I kilogram (kg.) 

1 gramme (g.) 


30-3701 T3 inches. 
10-7639 square feet. 

~ 61-024 cubic inches. 


= 1-7508 pints. 

= 2-2046223 lb avoir. 

[15-4,^23564 grains 
or 

[ 0-77 16 .scruple. 


The equivalents of the old Russian weights and measures, in 
terms also of the imperial and metric weights and measures, were 
recalculated in 1897 {C.I.P.M.. Proch-verbattx 11897 !, p. 155). 
The following are the leading equivalents: 


{ 0-025 pood. r o-oooO(> verst. 

96 zolotniks. ^ -irshin = -I sagene. 

9Ji()doIis. ‘ “ ~ ] lO verchoks. 

=0-40951240 kg. I 280 linlias. 

= 0-90282018 ft) avoir. =0-711200 metre. 

= 0-777778 yard. 

I / 10 shtoffs I chetverl « 8 chclveriks 

^ I = loo charkas =- 2 -oqqi hectolitres 

=» 12-299 litres ’*5*7719 bushels. 

^ 2- 7056 gallons. 


4. Local Control. — ^The neces.sary local inspection and verifi- 
cation of weights and measures in use for trade (as distinct from 
the verbal and written use of weights and measures) is in the 
United Kingdom undertaken by inspectors of weights and meas- 
ures, who are appointed by the local authorities, as the county 
and borough councils. An inspector is required to hold a certifi- 
cate of qualification, and for his guidance general regulations are 
made by his local authority as to modes of testing weights, 
measures and weighing instruments. ]n Europe the local inspec- 
tion is generally carried out through the Stale, and a uniform 
system of local verification is thereby maintained. 

5. Errors^ — In the verification of weights and measures a mar- 
gin of error is permitted to manufacturers and scale-makers, as 
it is found to be impos.sible to make two weights, or two measures, 
so identical that between them some difference may not be found 
either by the balance or the microscope. F'or common weights 
and measures this margin (tolerance, remedy or allowance, as it 
is also called) has been set out by the Board of Trade for all 
the various kinds of weights and mca.sures in use for commercial 
purposes in the United Kingdom, and similar margins of error are 
recognized in other countries. For instance, on 1 lb. avoir, weight 
made of brass, 2 grains in excess are allowed; on i oz. troy or 
apothecaries* weight, -|-o-2 grain is allowed; on i pint pot, 4 
fluid drachms is permitted; on 1 brass yard. 0-05 inch in excess 
or 0-02 inch in deficiency in length is allowed for ordinary trade 
purposes. 

6. Foreign Weights and Measures.— Throughout the Brit- 
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ish Empire the imperial system of weights and measures is legal. 

In Russia the use of metric weights and measures has been 
compulsory since Jan. i, 1927. 

In India the native weights, etc., ancient and arbitrary, are still 
followed. In 1889 the British yard was adopted for the whole 
of India (Measures of Length Act) at a normal temperature of 
85° F as .standardized to the imperial yard at 62° F. The metric 
system w'as al.so introduced, mainly for railway purposes, in 1870 
and 1871 (Indian Acts). Certified measures of the yard, foot 
and inch are kept by the Commissioners of Police at Calcutta, 
Madras and Bombay. 

In standardizing a weight for use in India, correction has to 
be made for the weight of air di.splaccd by the material standard, 
and for such purpose the normal temperature of 85°, at at- 
mo.sphcrif pressure 29-8 inches, latitude 22° 35' 6 5" (Calcutta), 
g= jgir,°Xo-99825i5 is taken. The “tola” (iSo grains) is prop- 
erly the Government unit of weight for currency; and 80 tolas 
make the “Government seer.” 

7. Customary Weights and Measures. — In some districts of 
the United Kingdom, as well as in provincial districts of other 
countries, old local and cu.stomary denominations of weights and 
measures are still found to be in u.se, although their use may 
have been prohibited by law. So powerful is custom with the 
people. 

8. Legislation. — In everyday transactions with reference to 
weights and measures, the British legislature also exercises con- 
trol in industrial pursuits. For instance, in weighing live cattle, 
owners of markets are required to provide adequate accommoda- 
tion. Useful statutes have also been passed to protect the work- 
ing class, as in checking the weighing instruments used in mines 
in Great Britain, over which instruments wages are paid, and in 
the inspection of similar instruments used in factories and work- 
shops. The Merchandise Marks Act 1887 makes it an offence 
also to apply in trade a false description, as to the number, quan- 
tity, measure, gauge or weight of goods sold; and this Act ap- 
pears to reach offences that the Weights and Mea.sures Acts may 
perhaps not reach. 

9. Pharmaceutical Weights and Measures. — By the Medi- 
cal Act of 1858 and the Act of 1862, the General Council of 
Medical Education and Registration of the United Kingdom are 
authorized to i.ssue a “Pharmacopoeia” with reference to the 
weights and measures used in the preparation and dispensing of 
drugs, etc. The British Pharmacopoeia issued by the Council in 
1898 makes no alteration in the imix'rial weights and measures 
required to be used by the Pharmacopoeia of 1864. For all phar- 
maceutical purposes, however, the use of the metric system alone 
is employed in all paragraphs relating to analysis, whether gravi- 
metric or volumetric. For measures of cap)acity the Pharmaco- 
poeia continues to use imjwial measuring vessels graduated at 
the legal temperature of 62° F. The official names of the metric 
capacity units are defined at 4° C, as generally on the Continent. 
The new Pharmacopoeia al.so follows foreign practice, and employs 
metric mea.sures of capacity and volumetric vessels graduated at 
15-5 C, or 60° F. Specific gravity bottles are also adjusted at 
60® F, the figures indicating specific gravities being quotients ob- 
tained by dividing in each instance the weight of the solid or 
liquid by the weight of an equal bulk of water, both taken at 
60® F. 

10. Gauges. — “Gauges,” as understood at one time, included 
only tho.se used in the measurement of barrels, casks, etc., and 
hence the term “gauger.” For engineering and manufacturing 
purposes the more important linear gauges are, however, now used, 
adjusted to some fundamental unit of measure as the inch; al- 
though in certain trades, as for wires and flat metals, gauges con- 
tinue to be used of arbitrary scales and of merely numerical 
sizes, having no reference to a legal unit of measure; and such 
are rarely accurate. Three standard gauges have been authorized 
for industrial use by Orders in Council: Whitworth gauges for 
cylinders (J in. to 6 in.) and planes (o-oi in. to o-i in.) by 
Order dated August 1881; the Imperial Wire Gauge (S.W.G.) 
having numbered sizes from 7/0 (05 in.) to 50 (0001 in.) 
(Order dated August 1883), and the Birmingham Gauge (B.G.) 


with sizes from 15/0 (i.ooo in.) to 52 (0 00095 in.) (July 1914). 

II. Screws. — ^The screw is an important productive measuring 
instrument, whether used as a micrometer-screw of less than an 
inch in length, or as a master-screw of 20 feet in length. The 
probable errors and eccentricities of small micrometer-screws 
have been carefully investigated to rto-ooooi inch; but the 
accuracy of leading screws used in workshops has not been suffi- 
ciently verified. For some engineering purposes it would appear 
to be desirable to produce master-screws to an accuracy of 
of an inch to the foot of screw, so as to serve indirectly for 
the verification of “guiding screws” for general use in work- 
shops. Attempts in this direction were originally made by Whit- 
worth, Clement, Donkin, Rogers, Bond and others, but we still 
need a higher accuracy in screw-threads. The tolerances permissi- 
ble in screw threads are discus.sed in Report No. 84 of the British 
Engineering Standards Association (B.E.S.A.). Screw threads 
used in the United States have been standardized by the National 
Screw Thread Commission. (See Miscellaneous Publications of 
the Bureau of Standards No. 8 g.) 

Table of the Principal Weights and jMeasitrcs now in use, and of their 
Equivalents in Imperial or in Metric Weights and Measures {excluding 
those already discussed) 


Acre . . . United States 

( ircat Britain 

Almude . . Portugal . 

Spain. 

Angstrom Unit (Spectroscopy) . 
Anker Latvia 

Anoman (Ammo- Ceylon 
mam, Amomam) 

Ara Italy . 

Archin, or Arshin . Turkey 


Archin . 

. Bulgaria 

Archine, or 

Ar- /Russia 

chinne 

\l')stonia 
. LK>Tt 

.\rdcb . 

Are . 


Area 

. Spain . 

Arpent . 

I'rance 

Canada 

Arroba . 

1 Portugal 
Spain . 

Artaba . 

Persia 

Aune 

. Belgium 
France 
Jersey 

Barilo . 

Rome . 

Bat, or Tical 

Siam . 

Batman . 

Persia 

I'urkestan 

Behar 

. .Arabia 

Bcrri 

'Purkey 

Boisscau 

Belgium 

Boutylka 

Russia 

Brava 

Portugal 

Braccio . 

. Spain . 
Rome. 

Brassc . 

. Prance 

Braza 

. Argentina 

Bu, or tsubo. 

. Japan 


Bushel . 

United States 
Canada 

Bunder . 

Netherlands 

Cable length. 



4,840 square yards. 

4,046 •84f) square metres. 
i()*5 litres. 

4*625 litres— 12 fanega (dry 
measure). 

io'’®metre — micron. 

38* .>56 litres, or 30 stoof. 
o*6og quarter (dry mea.sure), 5*60 
bushels. 

I metric arc, 119*6 sq.yds. 

I new archin (Law 1881) -i 
metre (30*37 inches) = 10 par- 
maks (decimetres) = 100 khats 
(centimetres), i mill — i ,000 ar- 
chins (kilometre). Pharoagh — 
10 mills. Another pharoagh = 
2 hours’ journey. 

0*758 metre (masons). 

0*680 metre (tailors). 

28 inches, or 0*7112 metre. 

5*447 bushels (Customs). 5 bush- 
els (old measure). 

100 sq. metres = 1 19*6 sq.yds. 

I metric are. 

Legal arpent was equal to 100 sq. 
perches = 51*07 metric ares. Jn 
Quebec = i8o French feet. 

14*68 to 15 kilogrammes. 

Wine — 3*55 gallons; oil = 2* 77 
gallons. 

1*800 bushel. 

Menor=2*76 gallons (liquid). 

I metre. Formerly 1*312 yard. 
1*885 metre (1812). 

4 feet. 

12*834 gallons. 

234 grains. 

6j lb. av.; varies locally. 

125 kg. (variable). 

4.50’45 lb. av., nearly. 

1*084 mile (old measure). 

15 litres. 

1*353 pint (wine bottle). 

2*2 2 metres. 

0*670 metre (commercial). 
Braccio-d’ara= 29*528 inches. 
5*328 feet. 

5*682 feet. 

jii^=3*3o6 square metres 
(area) . Also = < J « s h a k u 
(length). 

( 2,150*42 cubic inches, about 
0*96944 imperial bushel. 1 
bushel = 8 gallons=32 quart8= 
64 pints. 

. 2*471 acres (old hectare). 

. 720 feet. 
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Cabot . 

i:andy . 

Cantar . 
('antara. 
('antara piccolo 


Jersey 

Bombay 
Madras 
Turkey 
Spain . 
Italy . 
Persia 


lo pots, or 4 gallons, i (juart ^ 
frills imperial measure. 

560 ll>. av. 

40V 7 lb. av. 

1^4-7 Ib. av. (old weight). 

I iirroba. 

74-771 II). av. 


Dirail 
Diraa. or 
or Pic 

Dirhem . 


Drfia,l 


Egypt 

Eg>T)t 

Turkey 

Eg>pt' 


Carat 


Metric = 200 mg.; for diamonds == 



oz. troy. 

Catty . 

China 

I a lb. av. ^ee Tael. 

N. Borneo. 

I J m. av. 

Cawnie . 

Siam . 

>*675 lb. av., or hap. 

Madras 

1*322 acre. 

Cental . 

U. States . . 

Canada j 

100 lb. av. (As in Great Britain.) 

(’lentigramme 


= grm. = 0*154 grain. 

(.Centilitre 


= i/,,, litre = 0*07 gill. 

C'cntimctrc . 


=^0*394 inch= , m. 

Centimetre, cubic (c.c.) 

= 0*061 cubic inch, or 1 c.c. 

(entimetre, .sfpiare 


= 0-155 bciuare inch. 

( lentner . 

Austria. 

50 kilogram mc-s= 1 10-. *31 lb. av. 


Denmark 

50 kilogrammes = 1 10-231 lb. av. 


Switzerland 

50 kilogrammes = 1 10-231 !b. 

Chain 

(.'anada 

66 feet. 

Chang . 

( yprus 
('hina 

0-33 pic. 

TO ch’ih = n ft. 9 inches ('Ircaty). 


Siam . 

1,200 grammes. 

C'hapah . 

N. Borneo. 

th. av. 

Charka . 

Chee. SfU' Tahil. 

Russia 

0-869 gill = o-2iS pint. 

Chek 

I long Kong 

14J inches. 

('henica. 

Persia 

0-289 gallon. 

Chetverte 

Ru.s.sia 

5-772 bushels = 8 tchetveriks, or 



2-ogg hectolitres. 

('h’ien . 

China 

58^ grains (silver weight). 

Ch’ih . . . 

China. 

Varies throughout (.’hina from 1 1 



to 15-8 inches. Eor Customs, 
purposes the 'I’reaty ch’ih - 
14-1 inches, and 5 ch’ih = 1 pu. 

Ch’ih . . . 

Peking 

^ public works. ’ 



= 1 2*4 statistics. 1 

= 12*6 architects. | 



= 12*7 common. 1 

==^13*1 tribunal of mathematics. 


Shanghai . 

— 13*2 Board of Revenue. i 

= 14*1 Customs. 

(^hilogramme 

Italy . 

J kilogramme. 

Chin or Catty 

China 

1 3 If), av. ('Ircaty). 

Ching 

China 

1 21 sq.feet (Treaty). 

Ch’ing . 

China 

72,600 sq.feet (Treaty). 

5 tolas, or goo grains. 

Chittack 

Bengal 

Ch’ok . 

Corea. 

7I in. (linear); 12^ in. (building). 

c:hd 

Japan 

As unit length =360 shaku. j 

As unit area = 3,000 bu. ! 

('hiio 

China 

1,815 sq.feet ('I reaty). ! 

Chupah. 

Singapore . 

1-66 11). av. of water at 62" P., as 
a measure of capacity. 


Malacca 

144 oz. av. of water. 

Chupak . 

Straits Settle- 

J c|uart. 


ments 


(^ollothun 

Persia 

i-Sog gallon. 

Coss 

Bengal 

1-136 metre. 

Llovado . 

Portugal . 

0-66 metre. 

Covid, or Cubit . 

Madras 

18 to 21 inches. 


Bombay . 

1 8 inches. 


Siam . 

j 8 inches. 

Covido . 

2\rabia 

1 8 inches approximately. 

Covido (Great) . 

. • • 

. 7 inches. 

Cuartillo 

Spain. 

I -16 litre (dry); 0-504 litre 


(liquid). 


Daktylon (Royal) 
Daribah 
1 lecagrammc 
Decalitre 
Decametre 
D^Qlatina 
Decigramme 
Decilitre 
I >ccimetre 
Decimetre, cubic 
Decimetre, square 
Denar . 

Denaio . 

Deunam 


(1 recce 
Egypt 


Russia 


Italy 

Rome 

Turkey 


T centimetre. 

43*58 bushels (Customs). 

— 10 grms. — 5*64 drams av. 

= 10 litres = 2*2 gallon.s. 

= 10*936 yards. 

= 2,400 square sagenes “2*7 acres. 
= 4 grm. = 1*54 grain. 

— 3*5 litre =0*176 pint. 

= 3*937 inches = 0*1 metre. 

= 1 ,000 c.c. = 61 *024 cu.in. 

= 100 sq. cm. = 15*5 sq.in. 

1 gramme. 

18*17 grains (old weight). 

I metric are. 


Dito 

Italy . 

1 ) jerih 

Turkey 

Doha, or Dola 

Russia 

; Dnichma 

1 

Netherlands 

'I’urkey 

1 Drachme (Royal) . 

(ireece 

Constantinople 

Dram. See (Mr. 

Dram 

Persia 

I )urat 

Vienna 

Duim 

Netherlands 

Eimer . 

Austria 

El . ... 

Netherlands 

Ell .... 

Jersey 

Ella 

N. Borneo, 

Elle . . . 

Latvia 

Livonia 

Switzerland 

Estadio . 

Portugal (old) 

loiden 

Latvia 

Faltche . 

Moldavia . 

h'anega . 

Argentina . 
Portugal 

Spain . 

Peru . 

Pass 

( iermany 

l eddan . 

Egypt 

' I'en 

(’liina 

' Pirkin 

Great Britain 

1 !‘'jf-nlingkar . 

Denmark 

h'od . . 

Denmark 

1 

Norway . 

, Poglietto 

Rome. 

hoot 

U. States . 

Canaria 

Amsterdam 

! 

South ,'\frie.'i 
Old Rhenish 

Pot. 

Sweden 

Pounle. or Punt 

Russia 

i or Livre 

j I'outc, or Pieil 

Russia 

' l'*rasco . 

•Argentina 

I'unt 

I’olund 

P'uss 

Vienna 

Switzerland 

i (iallon . 

United Slates 


( 'anada 

; Gantang 

Straits .Settle- 
ments 


N. Borneo. 

1 Garnet/.. 

Russia 

(iin. Sec A////. 

(jisla 

Zanzibar . 

I Go . . . 

Japan 

’ ( irain 

Rus.sia 

Ciramme (gr.) 


1 Gramm6 (Royal) . 

( ireece 

Gramo . 

Spain . 

Grano 

Rome . 

(irao 

Portugal . 

Cirein 

Netherlands 

Guz, or Guclge 

India: Bengal 
„ Bombay 
„ Madras 
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0*58 metre = I pic. 

127 inches usually. 

(^.’1*3 inches Nile measure. 

27 inches (old measure of pike). 
1-701 dram av. (Customs). 

3-08,84 grammes (C'airo). 

1 centimetre, 
i hectare. 

!o-0S() grain. 

[90 doli — I zolotnick. 

3-oo^> grammes. 
i.vl-.TM grain.s. 

I gramme (gold weight). 

= .‘>7* ‘^7 1 grains. Ock. 

I gramme. 

.'5.V87.3 grains. 

I centimetre. 


I 2*448 gallons. 

I metre. (Old el - 27*08 inches.) 
4 feet. 

1 yard. 

0-537 metre. 
o-r)0()() metre. 
o-(i56i yard. 

>58 metres. 


4*077 store. 

I hectare, 43 ares, 22 centiares. 
3*773 bushels. 

55-3()4 litres. 
i*52() bushel, 
i .js biLshel. 

j-f)i5 acre, but varies locally. 

1 hectolitre. 

1-038 acre (Masri). .Also 1-127 
aor(‘ locally. 

I - 'OO acre (old). 

5-8 < grains (silver weight). 
t) gallons (dry measure). 

0- t)504 bushel. 

1- O’f)’/ f«)f)t. 

O' <137 metre. 

0-8 pint. 

1 ’ inchc.s. 

I’rench foot — 12*8 inches, 
r I 147 in.i 
12-350 in.J 

11-680 in. 10 fot= j sidng. ir f 
- 10 stilngcr. j mil -360 ref. 
o-()o.»8.» Ib. av. 

I English foot. 

.’2 litres. 

405-504 grammes. 

I ? /olls = 1-037 foot. 

3 fuss — r metre. 

See Sldh. 

{ 231 cubic inches — 8-3381) !b. av. 
of water at 39*8® Eahr. At 
(>y^ Kahr.— 0*8325 imp. gallon. 
32 gallons. 

144 07 .. av. weight of water as 
measure of capacity. 

0*3607 peck. 

Measure of 360 lb. av. of rice. 
i8o* p) cubic centimetres. 

0*960 grain (ai)othecaries). 

— 15*4323564 grains av. troy. 
=0*2572 drachm, or 0*7716 
scruple. 

= 0*03215 oz. troy. 

1 millimetre. 

I gramme. 

0*757 grain. 

0*768 grain; also measure o* 18 in. 
= 0-065 gramme. 

36 inches. 

27 inches. 

33 inches, Government Survey. 
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Guz, or Gudge Persia 


Arabia 


Hat’h , or Moolum , 

/ Bengal 

or Cubit 

Bombay . 

Hectare. 


Hectogramme 


Hectolitre 

. . 

Hectometre . 


, Hiyaka-me . 

Japan 

Hiyak-kin 

Japan 

Hog.‘ihc.'id 

Great Britain . 

lloon. Sec 7Wiz7. 

IIu . . . 

China 

Ilulmit . 

Latvia 

Immi 

Switzerland 

Joch 

.\ustria-Hun- 

gary 

Kaima . 

Sweden 

Kan 

Ncthcrland.s 
Hong Kong 

Kannc or Kanna . 

( iermany . 
Sweden 

Kantar, or Can- 

Egypt 

taro 

Karwar . 

Persia 

Ka.ssabah 


Kati, Chatty or Gin 

(China, Straits 
\ Settlements , 

Kcddah. 

I^gypl 

Kcila, or Pishi 

Zanzibar . 

Ken 

Japan 

Kerat 

Turkey . 

Kette, or C'hain . 

Germany . 

Keu 

Siam . 

Khat (New) . 

Turkey 

Kile 

C’yprus 

Killow . 

Turkey 

Kilogramme. 

Kilometre 


Kin 

Japan, China . 

Klafter . 

Austria 

Switzerland 

Knot 

Great Britain . 

Kikldi . 

Arabia 

Koilon (Royal) 

( ireece 

Koku 

Japan 

Kon 

Corea . 

Korn-toiule . 

Norway . 
Sweden 

Korn-top Maal 

Norway 

Korrel 

Netherlands 

Kolyle (Royal) . 

Greece 

Kouza . 

Cyprus 

Koyan . 

Straits Setts. . 

Krina 

Bulgaria . 

Kung 

('hina 

Kup 

Siam . 

Kwan or Kuwan . 

Japan 

Kwarta . 

J*oland 

Kyat 

Burma 

Lak’t 

Bulgaria . 

Last 

Netherlands 

Latro . 

Czechoslovakia. 

1 .eaiig . 

Cliina 

Lekha 

Bulgaria . 

Li ... . 

China 

Liang 

China 

Libbra . 

Italy . 

Lihbra (nuova) 

Italy . 

Libra 

Argentina . 

Libra (Castilian) . 

Spain, Mexico . 


The guz, gueza or zer varies from 
24 to 44 inches. A guz of 40*05 
inches (Guz, Azcrbdijdn) is 
common, (iovernmcnt stand- 
ard guz 36^ inches. There is a 
guz for retail trade of 25 inches. 

25 inches to 37 inches (Rassorah). 

t 8 inches. 

18 inches, or cubit. 

=»ioo ares, or 2*471 acres. 

100 grm.«3*S3 oz. av. 

100 litres =2-7 bushels. 

*= 100*36 yards. 

S,7Q7-ic) 8 grains. 

132^ lb. av. 

03 gallons (dry measure). 

i.'J gallons, nearly. 

1 1 *48 litres. 

1*5 litre. 

1*422 acre. 


0*576 gallon. 

1 iitre. 

1 a lb. av. 

1 litre, or formerly 1*762 pint. 
0*576 pint. 

00*0402 tb. av. = ioo rotls (Cus- 
toms). 45 kilogrammes of cot- 
ton. 44*5 kilogrammes other 
produce. 

100 batman. 

3*8824 yards (Customs). 

1 3 lb. av. 

2*0625 litres. 

Measure of 6 11). av. of rice. 

5*g05 ft., i*8i metre, 
ij inch measure (old). 

3*og grains weight (old). 

14*004 cllen, or 10*036 yards. 

40 inches. 

I centimetre. 

8 gallons. 

0*97 bushel. 

-1,000 grm. = 2*2046223 11). av. 
^0*6214 mile, 

o*6oi kilogramme - 1*325 lb. 

- 2*0740 yards. 

1*0685 yard. 

1 nautical mile — 6,080 feet. 

1*67 gallon. 

1 hectolitre. Old koilon — 33*16 
litra. 

=3y*7o,)3 gal,— 4*0620 bushels, 
li lb. av. 

138*07 litres. 

3*821 bushels. 

160 litres. 

1 decigramme. 

1 decilitre. 

0 quarts. 

5.333.4 fl>- av. 

1 2*8 litres. 

78*06 inches ('Freaty). 

10 inches. 

8*281 lb. =J/’ kg. 

1 litre. 

100 kyats =3*65 2 lb. av. 

0*650 metre. 

30 hectolitres. 

1*917 metres. 

583J grains (silver weight). 

229*83 sq.metres. 

About J mile -360 pu. Varies 
with length of ch’ih. 

A small weight 0*583 grain. 

1 k oz. 16 liang = i chin - 1 } lb. av. 
0*7477 ft), av. 

I kilogramme. 

1*0127 J^^* av. 

1*014 Ih. 


Libra, or Arratcl . Portugal . 
Light Year (astronomy) 

Line or Ligne Paris . 

Liniia Russia 

Litra (Royal) . Greece 

Litre Cyprus 

Litre (metric) 

Litro , Spain . 

Italy . 

Livre (lb.) Russia 

Livre-poids . 
Loket 

r Belgium 
(France 

Czechoslovakia. 

Loth 

Ciermany . 


Switzerland 

Vienna 

Maass . 

Maatze . 

Mace 

Mahud . 

Maik 

Marc, or Mark 

Marco . 

Maund . 

Austria 

Switzerland 

Netherlands 

China 

N. Borneo. 
Arabia 

Burmali 

France 

Sweden 

Vienna 

Portugal . 

Spain . 

India . 


Megametre (astronomy) 

Metre (m.) . 

United States 
Great Britain 

Metre, cubic. 


Metre, square 


Metro . 

. Spain . 

Italy . 

Metz 

Austria 

Micron (m) . 

Austria 

Micron (i^*) . 

Czechoslovakia 

Miglio . 

Rome. 

Mijle 

Netherlands 

Mil, or Mill . 

'Purkey 
Denmark , 

( Treat Britain 

Mile . 

France 
(Germany . 

Mile (postal) 

. .'Vustria 

Milha . 

Milk* ^ 

Portugal . 

Milligramme 1 

France 

Millilitre f 

Millimetre J 

Miscal . 

Persia 

Mkono . 

East Africa 

Mna 

(Treece 

Momme 

. Japan 

Morgen . 

Denmark . 
Norway . 
Prussia 
Netherlands 
(Old) . 
South Africa 

Mou 

China 

Mud . . 

Netherlands 

Myriagramme 


Ngoma . 

East Africa 

Nin 

Siam . 


1*012 lb. av. 

9*4627X10^® kilometres. 

/a point, or 0*089 inch. 

o* T inch. I archine - 280 liniias. 

I litre *100 mystra. 

2t quarts. 

= 1*7598 pint. 

I I litre. 

0*90282 ft), av. Apoth. livre = 
1 1*5204 oz. troy. 

Kilogramme. 

0*4895 kilogramme. 

0*593 metre (Prague) ; o* 594 metre 
(Moravia); 0*579 metre (Sile- 
sia). 

New loth = I decagramme. Old 
loth, nearly J oz. av. 

15*625 grammes. 

270*1 grains. Postal loth, 257*2 
grains. 

1*245 quart. 

2*64 gallons. 

I decilitre. 

58 i graims. 

93:1 lb. av. 

2*04 lb. av. 

3 maik=cubit=igj inches. 
0*2448 kilogramme (old weight). 
0*4645 lb. av. 

4,331*37 grains=24 karato. 

= 8 oncas = 22g*5 grammes. 
3,5.?o-54 grains. 

82*286 lb. av., ( lovernment. 

72 i lb. (old bazaar). 

74*67 lb. av., factory. 

28 lb. nearly, Bombay. 

25 lb. nearly, Madras. 

37 to 44 lb., Juggerat. 

Local maunds vary on either .side 
of 80 It). 

1,000,000 metres. 

30*37 inches. 

30*370113 inches = I m. 

= 1,000 c.d. =35*315 cubic feet. 

= 100 square decimetres = 10* 764 
square feet. 

1 metre. 

1*691 bushel. 

/- I (M. u millimetre. 

1 10-” metre. 

0*925 mile. 

I kilometre. 

1,000 archins (new mil). 

4* 680 miles, 
lo"*’ inch. 

I Nautical mile = 1,852 metres. 

4* 7 [4 miles. 

1*296 mile. 

1 1*040 kilometre. 

=* 1 o'oD grammc=o*ois grain. 

= , 0*01) litre. 

= 0*03937 inch =,0*00 m. 

71 grains. 

45*72 centimetres. 

kilogramme =1*172 oka. 

10*00 kwan. 

I 0*631 acre. 

8,124*4346 square metres. 

8,550 square metres. 

Commonly 806*65 sq.yd. Varies 
locally. Shanghai = 6,600 sq.f< 
(Municipal Council). By Cus 
toms Treaty =020*41 7 sq.yds., 
based on ch’ih of 14* i inches. 

I hectolitre. 

= 10 kilogrammes 22*046 lb. av. 

7} keilas. 

\i inch. 
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Obolos . 

. Greece 

Ock 

. Turkey . 


Octavillo 

. Spain . 

Oitavo . 

Portugal . 

Oke . . 

Bulgaria . 


Cyprus 

Egypt 


Greece 


I'urkey 

Onva 

Portugal . 

( )nce 

J^Tance 

C)ncia . 

. Rome . 

Onze 

. Netherlands 

Ounce . 

U. States . 


1 decigramme. 

Legal ock (1881) » 100 drachmas. 
New batman « 10 ocks, and 
kantar » 10 batmans ock — i 
kilogramme. 

o*2Q litre. 

1*730 litre. 

j- 28 litre (for liquid.s). 

1*282 kilogramme (old). 

tb. av. — 400 drams (Cyprus). 

2*751 lb. av. (Customs). 2*805 
lb. (Alexandria). 

2*8 o !b. = i *.?82 kilogramme. 

1*33 litre. 

1*1518 pint. 2*834 lb. av. (old 
weight). 

28*688 grammes. 

30*59 grammes (old). 

436-165 grains. 

1 bertogramme. ioonzen=pond. 

Av. ounce = 43 7* 5 grains. 


Packen . 

Russia 

y ^083*382 lb. av. 

Palam6 (Royal) . 

(ireecc 

. T decimetre. 

J*alm 

Holland . 

I decimetre. 

l^almo . 

i'orlugal . 

0*2 2 metre. 


Spain . 

8-346 inches. 

I*ara 

N. Borneo. 

00 lb. av. 

Parah 

Ceylon 

5*50 pints. 

I’arasang. Sec Persakh. 

Parmak. See An kin. 


Parsec, (astronomy) 


3*o 84X io‘* km. 

l^isscree 

Bengal 

. 5 seers. 

1^6 .... 

Portugal , 

. J metre (old). 

Peeheus (Royal) . 

(jreece 

1 metre” 1-543 old pccheuse. 

Pccul 

China 

133J lb. av. 

Perche . 

h’rance ( 

/22 S(|uare pieds de roi. In Quebec 


Canada / ' 

* ( 18 French feet. 

Persakh, or Para- 

Persia 

Probably 3-88 miles — 6,000 guz. 

sang 

Pfund . 

ICstonia 

430 grammes. 


(Germany . 

*= It) unzen = 32 loth\ . 1 

I-OI to I.a.t 11 .. uv.r^ 


Latvia 

Zoll. pfund ( 1 872) = 500 grammes. 

. 41 <; grammes. 


Prussia 

Old zoll tb. — T- 1023 It), av. 


Switzerland 

500 grammes — t 6 unze. 

Apoth. pf. = 375 grammes. 


Vienna 

Pfund — 5()0 *o 6 grammes. 

/oil. pfund (1871 )= 500 grammes. 


Pharoagli. See Archin. 


l^ic .... 

Cyiirus 

2 feet. 

Picul 

Japan 



Straits Settle- 

■ 13 J a av. 


ments, Hong 
Kong . 


North Borneo . 

A measure of 180 lb. weight of 
water. 

Picki 

Greece 

0*648 metre. 


China 

25 gallons (dry measure). 

Pic .... 

Rome, 

11*73 inche.s. 

Pie de Burgos 

Spain . 

11*13 inches. 

Pied . 

Belgium . 

11 *81 inches = 10 pounces. 


C.'anada 

1 2*70 inches. 

Pied de Roi . 

Paris . 

0*3248 metre. 

Pike . 

'J'urkey 

See iJiPaa. 

Pint 

United States . 

0-8325 imperial pint. 

Pinta 

Italy . 

I litre. 

Pinte 

France 

0-Q3I litre. 

Pipa 

Portugal . 

534 litres (Oporto). 

420 litres (Lisbon). 

500 litres (officially). 

Pipe 

1 ‘ishi. See Kcila. 

Gibraltar . 

105 to 126 gallons. 

Poidc de Marc . 

France 

0*2448 kilo — 8 onces. 

Polegada 

Portugal . 

27*77 millimetres. 

Pond 

Netherlands 

1 kilogramme. Apothecaries, pond 
=375 grammes. 

Pot. 

J.)enmark . 

1*7 pint— 4 pacgle. 


Switzerland 

2*64 pints or 1-5 litre. 


Belgium . 

li litre (dry). J litre (liquid). 

Pouce . 

Norway 

0*965 litre. 

France 

I *066 inch (old measure). 


Russia 

1 inch. 

Poud, or Pood 

Russia 

o*oi6i 22 ton =*36 It). 


Pound . 

United States 


Russia 


Jersey 

Pu . . . . 

i’uddee 

China 

Madias 

Pulgada . 

Pund 

Spain . 
Denmark . 
Norway 
Sweden 

Quart 

Quarto . 

Quintal . 

United States 
Rome . 
Portugal 

Spain . 
Portugal . 

Quintal (metric) . 
Qiiintale 

Argentina . 
France 

Italy 

Ralte 

Ratel 

Rat tel, or Rottle 

Persia 

Persia 

Arabia 

Ri . . . 

Japan 

Rmle 

Roede 

Roll, or Rottolo . 

Denmark 

Netherlands 

l^gypt 


('airo 


Alexandria 

Rottol . 

Rubbio . 

1 ’urkey 

Spain . 


Standard troy lb. = 5,7()o grains. 

Avoir. It). *-7.000 grains. 

o-()02S2 1!». av. (o-40()5 kilo- 

gramme). 

7,501 grains^ i() oz. Jersey - i 
livre. 

70-5 inches = 5 eh’ih. 

.’•8() pints. 100 eubie inches = 
( i(»vernment piuldet*. 

0-027 inch. 

I • 1023 lb. av'., or 500 grammes. 

0- 4081 kilogramme. 

6,560 grains. X’aries locally. 
5,500*5 grains (apoth.). 

See Hustu'l. 

2- 024 bushels. 

3- 46 litres. 

100 libras (Castilian) = 101-4 lb. 
58-752 kilogrammes, or 120^ lb. 
av. 

100 libras, or 101-27 lb. av. 

= 100 kilogrammes— i-()68 ewl. 

T metric quintal. 

1 litre. 

1- 014 lb. av. 

1- 02 lb. av., nearly (dry measure). 
i7-2i() lb. av. weiglit. 

2- 440 miles (itinerary). 2-118 
miles (natural). 

3- 702 metres. 

I d(?kamctre. 

0-0005 lb. av. (Customs). o-()8o5 
lb. av. (fiovt.). 

.*‘206 lb. great rottolo. 

0- 715 ll‘- less rottolo. 

2-124 tb. great rottolo. Rottolo 
mina— H oka. 

'2*513 pints (old im^asure). 

1- 012 quarter (dry measure). 


Sagene . 

Russia 

7 feet. 

Scheffel . 

( Vermany . 

50 litres, formerly 14*56 inrtzen 
(Prussia). 

Schepd . 

Netherlands 

1 decalitre. 

Scliopt)cn 

( iermany 
Switzerland 

.J litre, formerly o-i i gallon. 

0-375 litre. 

Sc . 

Japan 

118-615 sfluare yards ( -oo 1 8 arc) . 

Seer 

. India . 

(Government seer-^ 2.,“. If), av. 
Bengal, 80 tolas weight of rice 


(heaped mi'asuri), about 60 
cubic inches (slriuk measure). 

Southern India - weight of 24 
current rui)ees. 

Madras, 25 ft), nearly. 

Juggi-rat, weight of 40 local 
rupees. 

Hombay, old seer, about 28 lb. 

('eylon Measure j -86 pint. 

Persia 16 ruiscals, or 1,136 grains weight 

(Sihr). 

Note . — In India tlie sec-r, like the maund, varies 
considerably; usually 40 seers go to a maund. 


Seidel . 

Austria 

0-62 24 pint. 

Sen .... 

Siam . 

44 4 muea, nearly. 

Ser 

India . 

I litre (Indian Law, 1871). 

Shaku 

Jajian 

m., also y- 18273 s(^uare deci 
metres; also 18-039 cubic centi- 
metres (f,',,, sho). 

Sheng 

('hina 

1-813 pint. 

Shih 

(Tiina 

160 if). 

Sho 

Japan 

1-804 litre. 

Skaal-pund . 

SwcfUrn 

435-076 grammes, or 0-950 If), av. 

.Norway 

0*4981 kilogramme, or olliciafly 
J kilogramme. 

Skeppe . 

Denmark . 

17*39 litres. 

Skjeppe . 

Norway . 

17*37 litres. 

Stab . . . 

(Germany . 

I metre, or 3 J old fuss, but varied. 

Stadron (Royal) . 

( Greece 

1 kilometre. 

Stere (metric) 


I cubic metre. 

Stero 

Italy . 

1 metric stere. 

Stopa 

Poland 

0-288 metre. 

Streepe . 

llolland 

1 millimetre. 

Stremma 

Greece 

. I metric arc. 238* 1 square peeheus 
(Constantinople). 

Strich . 

(Germany . 

1 millimetre. 
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Striche . 

. Switzerland 

3i strich =* x millimetre. 

Stunde . 

Germany . 

Old itinerary measure, 2*3 to 3-4- 
miles. 

Stundc . 

Switzerland 

4*8 kilometres. Stunder— 5 stun- 
den, or 24 kilometres. 

Sultchek 

'I'urkey 

Cubic measure (1881) whose sides 
equal a parmak (decimetre). 

Sung 

Corea. 

4 Ih. av., nearly. 

Tael . 

Siam . 

9.^6 J grains. 


Hong Kong 

1 i oz. av. 


('hina 

Silver weight, 1 J oz. av. 


Japan 

10 mom me. 


(No current 

coin of the tael.) 

Tahil . 

Straits Settle 

- 1 3 oz. av. — 10 chee= 100 boon. 


ments 


Tam 

Hong Kong 

i.uS Ih. av. 

'Ian 

China 

— 25 gallons. Also 133 J lb. weight. 

lang 

Burma 

2 miles, nearly. 

. .About 3J miles =" 10 li. 

Tang-sun 

China 

Tank 

Bombay 

1 7 7^ grains, or 7 2 tanks = 30 pice. 

'Jeiig 

Burma 

Burmese measures of capacity 
depend on the teng or basket. 
Oliicially a basket is 2,218*2 
cubic inches, but the teng varies 
locally: - 

Akyab - 23 11 ). of rice. 

Bassein — 51 lb. of rice. 

Moulmein-48 It), of rice. 

Rangoon — 48 to 50 lb. of rice. 

Thanan 

Siam . 

I litre. 


Thangsat 
To . . 

Toise 

"Jola 

'roniarid 

7 ’oii 

'londe , 

7 onnc, or Millicr 

Tonne (metric) 
'Junnelada 
'lonos 
'Pou 
7 ’ovar 
'I'suii 
Tu . 


Siam . 

Japan 

France 
India . 

Arabia 

United States 

Denmark . 

Prance 
(iermany . 

Portugal . 

Cireece 

China 

Bulgaria . 

China 

China 


4*088 gallons. 

18-0301 litres-3-9703 gal.= 

j -gS pecks. 

2-1315 yards. 

1 So grains. Legal weight of rupee. 
187*17 tb. av. of rice. 

2,1*40 lb. av., also a net ton of 
2,000 lb. 

131*302 litres (liquid measure). 
139*121 litres (dry measure). 


j 1,000 kilogrammes. 

1 ,000 kilogrammes = 0*9842 ton. 
70^*15 kilogrammes. 

29*526 cwt. 

18 pints approximately. 

128*2 kilogrammes. 

1*41 inch (ITealy measure). 
100*142 miles =■ 25 li, based on the 
ch’ih of i4*« inches. 


Standards Yearbook (U.S. Government Printing Office, Washington) 
contains a summary of the current work of the C.I.P.M. and of the 
various national and international standardizing associations. History 
of Standard Weights and Measures of the United States by Louis A. 
Fisher (Miscellaneous Publications of the Bureau of Standards no. 64) . 

(H. J. Ch.; 0 . Wo.) 

MEASURES AND WEIGHTS, ANCIENT. The his- 

tory of weights has been greatly extended, by (i) the discrimina- 
tion of the ages of Egyptian weights by their forms; (2) the study 
of 3,400 weights and many capacity measures from Egypt; (3) the 
finding of the names and marks of four standards in Palestine, 
which confirms their independent position; (4) increased knowl- 
edge of prehistoric weights. Such material supersedes most of 
the fragmentary and vague statements of ancient authors, upon 
which we were formerly dependent. 

The English standards of inches and grains are the most famil- 
iar, and arc here placed on the left side of the column, while the 
equivalents in millimetres and grammes are inset on the right 
side. Only the values actually found are here described, without 
any theoretical amounts, or assumed connections. There is 
nothing easier than to frame systems of plausible relations be- 
tween measures, but the exact amounts must be ascertained and 
the historic probability of descent, before such theories can be 
valued. 

Lineal measuri:s. The units derived from 20^62 inches 

inches standard of the cubit w-as used in Egypt 

20*62 predynaslic royal tombs ^24 ' 

onwards. The first accurate example yet pub- 
lished is in the size of the pyramid of Snefru (3rd dyn.), at 20*66, 
but still more exactly 20*62 in the pyramid of Khufu. The pure 
system of it was: 

n, ioo=»nn‘h rubit, ioo*khet 
‘2u6 20*62 2062 indies 

But it was mixed with other systems as: 

zebo, 4 *=' 8 hcp, 7 — inch, lou^khet, X 2 o*»ater or 

digit jmlin euliit reel sklioinos 

‘737 2*947 20*62 2062 3*9 miles. 

This was termed the ‘‘royal cubit^^ throughout history. The 
Babylonian 20*80 of Gudea may be another form, and probably 
the origin, of this. It appears in Asia Minor as 20*55 20*04; 

in tombs at Jerusalem as 20*57; in six English stone circles as 
20*55. The eastern system was: 


Vara 

I’eru . 

33 inches. 


Spain . 

2*782 feel. 


Argentina . 

2*841 feet. 


Portugal . 

1*11 metre. 

Vat 

Holland 

J hectolitre. 

768 mingelen. 

1 mingelen = 1*20 to 1*237 litre. 

Vedro 

Russia 

2*7056 gallons=jo schtoffs, or 

1 2*3 litres. 


Bulgaria . 

1 2*8 litres. 

\'erchok 

Russia 

1*75 inch. 

Versta, or V'erst . 

Russia 

0*66288 mile. 

X'ierkanteroede 

Holland 

I metric are. 

Viertel . 

Denmark . 

J *7 gallon. 


Switzerland 

15 litrc.s. 

Viss 

Rangoon . 

It), av. 

Wa . .. 

Siam . 

2 metres. 

Wigtje 

.Netherlands 

1 gramme. 

Wisse 

-Netherlands 

1 metric stere. 

Yard 

United States . 

36 inches. 


Mexico 

838 centimetres. 

Zac. . 

Netherlands 

1 hectolitre. 

Zar (metric) 

Persia 

1 metre. 

Zer (Persia). See Ghz. 


Zoll . . . 

Switzerland 

3I zoll = x decimetre. Old zoll 
nearly one inch. (See also 
Pfuttd.) 

Zolotnik 

Ru.ssia 

65*8306 grains, or 96 doli. 


Bibliography. — In addition to the references in the text see British 
Weights and Measures, by Col. Sir C. M. Watson (1910) for the 
history thereof; and the Travaux et Mf moires of the C.I.P.M. for 
methods used for the comparison of standards. A long list of foreign 
weights and measures is given in vol. i of the International Critical 
Tables (1926) to which reference has already been made. The 


uban, s-sqat, 6==ammut, 6=*'qami, 6o*»sos, 3o»parasang, z^kaspu 
■bps 3-475 125*1 7506 225, i«o 450,360 

The same cubit of 20*68 appears in stone buildings of New 
Mexico. 

12*46 cubit of 20*75. Il* 

found in Athens as 12*44, Aigina 12*40, Alilc- 
tos 12*51, Olympia 12*62, Etruria 12*45, mediaeval England 
12*47. The system was: 

foot, lo^akaina, io=plethron, 6«stadion 
12*45 124 s 124s 7470 

From the foot was formed a cubit of 18*7, 474 

, foot, ijsacubit, 4«urguia, ioo»8tadion 

12-45 18*7 74'7 7470 

13*8 formed of j of the cubit, 

adopted by Philetairos of Pergamon as a 
standard. 

17*72 short cubit of Egypt, actually 

found as a measuring rod and having 6 palms 
it was directly connected as of the 20*67 cubit. As 17*6 it is 
recognized as the early Jewish cubit. 

The digit and derived measures. 

inches This digit was ijs of the diagonal of the mm. 
•729 20*62 cubit. The diagonal of the cubit, 40 18*51 

digits, is found as a wand of the middle prehistoric age, 29*1 long 
Another multiple was the half of this, 20 digits, called theremeii, 
used as a basis of land measure. By having two systems, one the 
diagonal of the other, it was possible to denote one square hall 
the area of another. 

digit. ioo»orguia, io»«amma, lo^stadion: itinerary 

•729 7 a *9 729 7290 
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inches 

18*23 25 digits = Greek cubit of 18-23 

12*16 ^ 18-23 is the Greek foot of 12-15, 

which was a decimal system. 

foot, lo^akaina, io*plethron: aKrarian 

12-15 121-5 1215 

This measure is rare in comparison with the 12-45 foot- It has 
been supposed to have been used for the Parthenon, but the ii-6t) 
foot agrees more closely with that. The of 25 digits, being a 
fractional amount, was inconvenient, and the foot of 12-15 was 
divided binarily into 16 digits, of 06 to the orguia, or -750 inch. 
Such seems to have been the original connection of the different 
Greek systems, but much more dated material is needed. 

11*613 of -72Q, on which the Greek 294.9 

measures were based, as for the Parthenon 
ii-6q, the Italic foot of 16 digits was formed of 11-66, or as it 
was later at Rome 11-613; the scries was 

digitus, 4"«palmus, 5-<pa88us. 125*- stadium. 8-*milUare 

-726 2-90 11-61 58-06 7258 58,060 

This was widely spread by Roman influence, varying up to 11-8. 
It has an earlier history, being used for the Parthenon and per- 
haps the Theseion as ii-6q, and as an Etruscan measure ( 11 * 69 ), 
also in prehistoric times at Stonehenge (11*68), and probably in 
other stone circles and hill figures ( 11 * 60 ). Such are the linked 
systems of great extent, from which have been derived many 
units. 

jg g This widespread measure is first found in ggg 
Egypt, as wooden cubit rods of 26-5 to 26-74, 
of the 12th dynasty: later, a very accurate standard slab of this 
unit, divided in 7 palms, reaches 26- So. In Asia Minor it is 
found as 13-35 in buildings, in Greece 13-36, at Lachish 13-18 
(goo B.C.), in Syria (a.d. 620) as 13-22, carried on as the Stam- 
buli cubit of 26-6. Ilultsch takes it as 131, and connects it with 
the Drusian foot of 2 digits longer than the Roman foot, or 13-10. 
This was the Belgic foot which Drusus had to adopt as a northern 
standard for the border settlements of the Agri Decumates. 
Hence it connects with the base of English land measure, 

foot, 6a:fathom. io»chain, xo^furlong, To»old mile 
13-2 79-2 792 7920 79,200 


mm. 

468 

809 


19*2 


It was the commonest building foot in mediaeval Englaml ( 13 * 2 ), 
and its age is seen by its use as the measure for Silbury hill ( 13-0). 
It was also the basis for French architecture, the canne of 78-24, 
or six feet of 13-04. Unfortunately this old equivalent for the 
metre has now disappeared. 

This unit is found in Persepolis ( 19 * 2 ), and 
modern Persia ( 2 X 19 * 8 ), also the cubit of 
Gudea and of the tower of Babylon ( 19 * 6 ) ; in the west in Asia 
Minor ( 19 * 3 ) and as the Pythic foot ( 9 * 76 , J 19 * 6 ). I'wo-thirds 
of this, a foot of 1 2-83, seems to be a unit of buildings at Knossos. 

20*0 great U of 3() q6 (Oppert) is possibly a 

variant of the preceding, found in some Assy- 
rian buildings as 10*07. 

By the recorded circuit of Khorsabad the U is 
10*806, hence the series of multiples on the 
tablets is: 


21*6 


488 


607 


649 


suai, 20fl*palm. 3»U, 6«nami. 2«8a, 6o«>u8, 30«kaabu 

*18 3-6 10-8 64-8 129-6 7776 233,280 

In Phrygia this was 21-8 at Ushak; in Italy it was 21-86 in 
Lucania, and half of 21-7 or 21-q as the Oscan foot. It may 
occur in square prehistoric earthworks in England. In Egypt 
there are late cubits of 21*11, 21-16, 21-33 which may be the 
same. In Persia it was likewise a smaller form, as: 

vitasti, 2>Barasni, 36o»asparsa, 30»paralhanha. 2a>gav. 

X0-7 21-4 7704 231,120 462,240 


22.2 'I'^ts important unit was used in Phoenicia, at 
By bios 1 1* 10, for the Erechtheion ii-og, and 
in Punic colonies, Carthage, Sardinia, and the Hauran, 11-08- 
1117. The double of 11-30 is the commonest unit. of tombs at 
Jerusalem. 


. 1 There are very few evidences of this measure. 

26*1 I^*visions on a wall at Abydos give 25-13. The 
contents of the brazen sea of Solomon, taking 
the bath as 2380 c.c., would imply a cubit of 23-0 if cylindrical, 
or 26-2 if hemispherical. This at least proves a cubit much 
longer than the P^gyptian. Oppert concluded that A.ssyria had a 
cubit one-sixth longer than 21-6, l.c., 25-2. Measures of buildings 
point to 25-28 in Palestine, and 25-34 Persia, where the nucrzc 
is 25 inches. 

There are not included here some suggestive but debatable 
evidences of various units, such as the course heights of the 
pyramid of Khufu (Anc. Kg. 1925 , 89 ), and the subsidiary marks 
of units on the standard cubits. 

It may be noted how usually a stadium or furlong measure 
has been established; there arc seven named above, 7 2 58, 7200, 
747o» 7506, 7704, 7776 and 7020 inches. These may result from 
convenient lengths for the plough furrow. It is easy to find 
coincidences with so many values to choose from. 

Areas arc passed by, as they involve very uncertain factors of 
methods of cultivation, length of furrow, influence of measures 
of seed, and varying ability of ploughing due to soil. 

Capacity Measures 


The approximate values of Flgyptian capacities are anciently 
stated by the odd quantities that certain vases held; but as 
these were probably measured to some unknown point below 
the brim, the result cannot be exactly defined. The standard 
vessels, here described, intended for gauging, give better deter- 
minations than have been known before, 
cubic ^ amount of the Egyptian hen by five 
inches ***^8^^^** i^^^^sures (of metal or stone) averages c.c. 

2g, j 2g-2 • 5CU. in., from ten bronze vessels 2q-o 477 

.3, from eight marked vases 20-2 ^-6. So 20-1 
may best be adopted. If it held 5 debens of water the deben 
weight would be 1,470 grains, which is nearly a middle value. 
The multiples arc 

ro. 8"<hcn, 4«>hennu. io«apt. 4>«tuma. 35«>8a 
304 291 116-4 1164 4656 X 16, .100 

20*8 ^ double grouping of the Syrian 

g kotyle, on 20-8 and on 21*6. This is supported g^^ 
by the literary difference between the old 
Syrian 21 and Seleucidan 22 cu. in. (Hultsch). The cause for this 
change may have been that the old unit of 20-8 belonged to 25 
beqa of water, and later it was raised so as to fall within the 
limit of 25 sela of water. I'he change would be caused by the 
sela superseding the beqa as a usual weight standard. In Egypt 
this w'as the commonest measure, of which there is a series of 
the 3rd dynasty, and a stone cylinder standard from the 4th, of 
20-8. The series of early and late values is: 

kotyle. 2— xcates, x8»8abillia or aalon. 3"'bath, arlaba 
20-8 416 7488 22,464 

216 4J-2 7776 23,328 


There was also the metretes of 5 salon, 37,440 to 38,880. 
gg 2 The Syrian log was not unusual in Egypt. ^ 
Nearly in the midst of the values for it, there 
is a bronze cylinder measure with names of Amenhetep III., of 
33-26. If this log were to agree with 50 necef, the most usual 
Syrian weight, it would not be over 32-6 in early times, and 
would only reach 33-2 in the 18th dynasty. The Phoenician, 
Babylonian and Jewish systems vary as follows, the Egyptian 
amounts being placed to the latter series. 


P. log, 4»kab. 

J1 123 

B. log, 4«ikupitlia, 

33 IJ2 

J. log. 4’*Wab, 3 ■"bin, 

K. 33'2 132-8 398-4 


6>«tiaton 

i8"iepha. 

2380 

2*s«-ah 3»cphah, 
7968 2391 


30—kor 

22.2UU 

joa> homer, 6«akhane 
23,800 142,800 

xo«= homer 
23.91U 


The Attic kotyle is found in the size of six 235 
similar bronze bowls of late form in Egypt, 
from J to 2 kotyles. The mean is 17-15. This amount is too 
small for an Attic weight, for if the khous were 8 minac of 
water, the largest bowl size would only agree with the lowest 
mina. But if the kotyle of water weighed half the mina of Chios 
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or Persia (khoirine system), this would place it at i6*6 to 17*5. 
In this dilemma the Persian kapetis has some influence. Accord- 
ing to Herodotus (1,102) the Attic kotyle: kapetis : : 12 : 51, or 
4:17. The kapetis is shown by two bowls mentioned below, to 
be 74* s or 75-3, therefore the kotyle would be 17-53 or 17-72. If 
we take J7-4 that would leave the 51 of Herodotus the nearest 
w^hole number, and the small difference would thus be divided 
among the three factors. 'J'he scries is for: 

Lirjuids 

kyathos, i^»uxyhaphon. 4»kr>ty1e, ia«khnu8, la^ametn-t^n 
ag 4'35 I7‘4 ^o2i-8 25.056 1, 

Solids 

kvathos, 6*kotyIc‘, 4»khninix, 8*=hi‘ktpoa, 6«-mp<limnos 

2g 17*4 6€Xi SS68 33.408 

cu. in. Two bowls of Persian age, from Egypt, arc of c.c. 
74-6 74-5 and 75-26, clearly the Persian kapetis. 1221 

Their relation to the kotyle value is stated above. The multiples 
were : 


kapetivS, 48=;*rtal>a, 40 =» 

745 3570 akhane 

mans. 72= 143,040 

1087 


68-5 system found at Gythion (Rev. Arch., 1872) 
is based upon 58-5 cu. in., and seems to belong 
to the Egyptian hen, double of which is 58-2. 

kotylo, 4=»heinihekt<>n, 4arkhous, 3*« 

585 334 9J0 3808 


1701 most important Roman system is far 

from being established. The data are but few 
and discrepant. 


If amphora =--cube ft . . . 
AmplKira 80 lih. water. 

By Farnesp congiufl .... 
.St. Genevi^vp congius . . 

Naples measures 

Fonipeiun stantlard .... 
Caervoran standard .... 


amphora 
1560 cLi. in. 
/IS7S 
1 1 605 
If>S4 
1700 
fi7oi 
I J 703 

17.42 

182.1 


scxiarius 
32’7 cu. in. 
/ 3 a -8 
133-4 


u'ia .4' 
36 - 1 
,l8o 


amphora 

25.709 C.C. 
25.807 
20,300 
27.102 
27.850 

/ 27.872 

127.00s 

28.377 

20.888 


958 


27870 


aextarius 
536 e.c, 
/S38 
1548 

.563 

.580 

/sRi 

\s8r 

S 9 T 

623 


There docs not seem any cour.se better than to accept the two 
accurately made measures in the Naples Museum of 700-7 and 
283- 5 cu. in. as being 20 and 8 sextaria; this would give 1 702 for the 
amphora, agreeing with the St. Genevieve congius. The Naples 
vessels arc only measured by lineal gauging, but that cannot be 
far in error. The system was: 


quart.-irius, 4a>8pxtariu8, 6»conRiu8, 4«*urna, 2«amphora 
8-86 35*44 212-0 850-5 1701 


Of the above sources the first two may be only approximate, and 
the Farnese congius is not above suspicion of a renaissance origin. 
The Pompeian measures seem too rough internally, and look as 
if they had held a beaten copper lining. The Caervoran measure 
is marked as 17^ sextarii, and this yields 38-0 cu. in. 

Weights 

The whole subject of weights as treated here is based on the 
Egyptian material, as that is by far the earliest and the best known 
historically, and in amount the largest published. The arrange- 
ment found in Egypt serves best to classify the standards of 
other countries. The broad view' is that each people or tribe 
had a separate standard, and that these were brought into differ- 
ent countries by invasion or trade. Those standards which were 
most alike gradually approximated by errors of copying, and 
lost their individuality entirely before any of the literary records. 
Thus 17 standards in Egypt which had originally come from 
various foreign sources, became simplified to 8. They are here 
described in the order of their amount. 

The peyem standard is marked P.Y.M. on 
^ three Palestine weights. I'he varieties named 
121^ here were all known before the 6th dynasty; 

^ the two heavier were mixed at the 20th dy- 
^ nasty, the lighter one joined in the 26th. 

There are twelve weights known marked with numerals, and the 
standard, called shoti in Egypt, is named on papyri as being 12 


to the deben, or between 115 and 126 grains. The multiples 
were: 


n 4«»r)cyi*m, lo^noshcm, io*s»-. 4*.v 

30 120 1200 12,000 48,000 grains. 

The noshem was 1225 grains according to a triply inscribed 
weight; the shekel or peyem being 122-5. 
grains Two standards of the daric existed in the Old grammes 
127 * 5 , Kingdom, but they were blended in the i8th 8 * 26 , 

131*5 dynasty. The same separation is seen in the 8*55 

weights from Ur, with a light group at 126-1 and a heavy group 
at 12Q-4. The earliest in Egypt is of S.D.40, or the beginning of 
the eastern immigration of Gerzean age; these centre on 125-5. 
The early weight of Dungi is of 125-9. A maneh of 50 shekels 
at 126-0 was used in Syria and Knidos. In Italy it was divided 
into unciae, and termed the litra. Italic bronze ingots of a talent 
arc based on 1 26-0. On the heavier standard the Persian kara.sha 
was 10 shekels of 1 28-65. coinage under the Persians (from 
which is taken the name Daric) was of 129-2, and some coins 
reach 131. The heavy standard at Knossos is 131-8, 132-0. This 
daric standard spread over Asia Minor and across the Euxine, 
also westward to Corinth, the Adriatic isles. South Italy, and 
even to Ireland (gold work 128-0). The series is: 

um, 6o<"siklur, 6-*Bhekel, 6o«"maneh, 6o*lrade talanton 

•36 2 1 5 I2y 7750 465.000 

184*0 Stater or Attic standard is the least prom- g.gg 
135*8 tlic forms arc poor, and only g gQ 

two examples bear numerals. The two stand- 
ards were unified by the i8th dynasty, and the multiples are 
decimal. In Greece the system was: 

khalkouB, 6«*obeloa, 6 drachma, ioo««mina, 60 « talanton 

i‘4 11*17 t>7 6700 402,000 

In Greek use there was a lighter form for coinage, 133, and a 
heavier form in trade, centring on 135. The names of obelos and 
drachma, or a dart and a handful (of darts), show how objects 
were used for weights in Greece. The names must have arisen 
in the use of iron or bronze weap>ons, and the silver coins were 
the exchange values. This standard passed into Italy, where it 
was halved for the Etruscan and Sicilian libra, and divided into 
12 unciae. It was the talanton of Antioch and of the Ptolemies, 
and survived in Egypt as the rotl, divided duodecimally as in 
Italy, and so producing the dirhem which was the standard coin 
of Arabic Egypt. 

I’he qedet was the national standard of Egypt, g gg 
brought in by the dynastic people. There are 
very few marked weights because it was so usual. Though there 
were not distinct groups in early times, yet there were local differ- 
ences, as weights “of Heliopolis” are on 140 unit, while one of 
Amasis is 1 50. Alabaster cones are the earliest, belonging to the 
1st dynasty; they are multiples of a third of the qedet; from Ur 
arc six small weights that are multiples of a twelfth of the qedet 
so the division in thirds comes from Babylonia. There are man> 
qedet weights from Gezer and Gerar, also from Knossos and 
Troy. A large knuckle- bone of bronze from Gela, inscribed ”I am 
of the Gelonians” is 100 qedets. The unit, however, did not 
spread much in other countries, nor start other standards. 

fc, 3"qpdet, 2>*khenp deben, s-deben, io*»ep, 

12 48 144 288 1440 14,400 72.000 

The deben was binarily divided in Ethiopia for the gold trade, 
down to the pek^ which was A set of measures for gold 
dust gives every stage of this division. 

154*4 necef is named on six Palestine weights; 

* it may be the nusa weight mentioned in the 
Harris papyrus. It was first identified by the 
weight of Syrian tribute to Tehutmes III. being in odd number^ 
of qedet, but soluble as multiples of this amount. The twi> 
varieties of this unit did not blend till the 26th dynasty; the 
lighter was the Syrian standard of named weights, and was the 
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earlier one at Gezer. The system was decimal, multiplying up 
to 1,000, and halving down to ^th. By the tribute lists it was 
North Syrian, and in later times is found at Berytus and Anti- 
och, Cilicia (pre-Persian), Asia Minor, and a bronze lion from 
Abydosof 2,5oonecef. Ongoing west there is a ^ necef at Knos- 
sos. It appears in the jewellery of the 17th dynasty at Thebes, 
a collar of gold weighing loX 158-5, and bangles 2X161-3, 162-0. 
This collar is of the same form as the three Swedish collars weigh- 
ing 60X158-2, 70X155-0 and 80X158-7, all on the necef basis. 
Where all this necef jewellery was made is yet unknown, but it 
was entirely foreign both to Egypt and to Sweden. There arc 
about 50 Irish gold objects on the heavy necef of 162 to 169. 
The Greek system was: 

SO“talanton 

stater, 5Q»mina. 400,000 

160 8000 60 ■•Greek i^lanton 

480.000 

grains A mark R is often used for this unit, but the grammes 
171 , name is not known in full. As many copies of 11 - 08 , 
186 cowry shells are on this (but on no other) 12-00 

standard, it is called the khoirine, and perhaps the monogram 
is XO, as those letters were in use long before Greek writing. 
The bulk of the early examples is from 176 to i go; but there was 
a rarer form at 171-3, down to the 18th dynasty, and not 
blended with the majority till the 23rd. Three very fine num- 
bered weights from Gerar closely agree in giving 179-3 to 179-8; 
the stone cowries are the same, but rather more divergent, 177*7 
to 180-0. The multiples in Egypt are decimal up to i,ooo, and 
fractions down to A- In later times it became the Persian 
silver standard, but all the theories of the derivation of an 86 
grain weight, from the ratio of gold to silver, are Idown away by 
the fact that this standard is thousands of years older. At 
Khorsabad silver plates are 40 khoirines in weight. As a mone- 
tary unit it is known at Arados, Cilicia, Lydia and Macedonia. 
It is known as the Chian standard, with a mina of 8,410 to 8,886. 
It was used on the Danube in Roman times, and recognized as 
a mina of 20 unciae. 'i'he classical system was: 

obolos, ioo=»mina. Oo^taUinton 

14-4 86 8,600 516,000 

jgg The oldest standard known is the beqa, found ^ 2-70 
2JQ in early Amratian graves in Egypt (7000- 
8000 n.c.), and named upon three weights in 
Palestine. This is often called the gold standard because many 
of these weights bear the hieroglyph for gold. The names of 
kings are more frequent on this than on other standards. The 
lighter and heavier forms were not unified until the 23rd dynasty, 
though both were used before for royal weights. The system was 
decimal up to 2,000 beqa, with fractions down to xV The 
earliest weights (Amratian) are short cylinders with domed ends; 
later (Gerzean) is a dome with convex base. From the marks, 
the variety of forms, and fine work, this is the most attractive 
series of weights. Abroad the standard is often found at Gerar 
and there are several weights from Knossos (194 206 ); in the 
west are six double axes from Elbe and Rhine, on a unit of igi, 
and 50 examples of Iri.sh gold, on 200 to 202. The iron currency 
bars found in Celtic England are stated to be on multiples of 
191, though they vary rather widely. Some of these western 
forms are due to the Greek adoption of the beqa as the standard 
of Aigina ( 199 ), which was widely spread by trade in Asia Minor 
and Ionia, as well as in Greece (the old mina of Athens), and 
passed on to Italy. There as the Etruscan pound (it originated 
the Roman libra), which at its lightest was 25 X 187, divided into 
12 unciae. 

The heaviest value of the Roman libra is given 
421 early aurei as 5050, uncia 421. The 27*27 

influence of unification with other standards 
created many types of the libra, and it is instructive to see the 
[groups at 303 (6 Attic coin drachma), 407 (0 Attic trade drach- 
nia), 412 (Roman trade), 417 (Roman solidi), 421 (Roman 
aurei), 427 (octodrachm Ptolemaic) and 435 (2 Phoenician 
Staters). The Attic trade value was adopted for the average pigs 


of lead, which are 2 50 librae of 4,()oo grs. ; the Attic coinage value 
influenced the Celtic weights, Maycncc 4767, Glamorgan 4770. 
The system was: 

slliqua. 6*s»cripulum, 4=scxtula, 6«iinri.i. 

2i) 17*5 7‘»i 421 S‘>5» 

In later times the gold solidus, or scxtula, was called the nomisma. 
grains The Phoenician or Alexandrian unit is best grammes 

220 termed the sela, which, though a later name, 14-26 
serves to distinguish it from other shekels. It was a dilTuse unit 
from the beginning, varying in the Old Kingdom from 21.^7 to 
227-0; it gradually diminished to as low as 210. The multiples 
are decimal up to 4,000, and fractions to ,V. This is found as 
the unit of the Syro- Mesopotamian tribute under Tehutmes 111 ., 
and later as one of the most usual coinage units, sucli as the 
Maccabaean shekel. It was carried by trade to Carthage and 
Spain, and formed the Italic mina. Gold bars from Abukir of 
Roman age arc each 25 shekels of 211-7, 212-9, and 213 0. The 
series is: 

drachtnu. 4>»slirk;d, 2s*miija. ijo—lalanton 

SS 220 5500 660,000 

It extended widely into prehistoric Europe. At Knossos the 
great octopus weight shows a unit of 223-7, an ox-head from the 
Diktaian cave shows 227- 2, a gold bar from Mykenai 233-1, 
another from Enkomi 222-6. The Vapheio cups are 20 scla of 213, 
and 216-5. Electrum jewellery from the temple of ICphcsos is on 
a unit of 210-0. In Babylon the maneh of the age of Entemenna 
(2850 B.c.) is 50 of 210-1. The average of ig ingots of bronze 
from Ilagia Triada gives a talanton of 2,000 shekels of 226-0. 
Two double axes from the Rhine and four Ligurian ingots agree 
oil 50 shekels of 225-4. The Irish gold has a large grouj) agreeing 
with an average of 226*0. Thus there was a great spread of the 
unit, doubtless due to Phoenician trade. 

BinuocRAPiiY. — Ancirnt E^ypi g8 (1922) ; Proc, Soc. Bibl. Arch. X., 
464; R. S. Conway, halic Dialects ii., 521; Anc. iig (1925) ; 
Proc. 5 . Bibl. Arch. 302 (1893) ; Faurc, Rev. Anhi‘.olo\!,ique ii., 117 
(1904) (listed figures are his multiples, not actual nieasure.s) ; Petrie, 
Hill fii»ure.s of England; Kennedy, Trans. Victoria Inst. (iQLS) ; Anc. 
Eg. 33 (1923); Montclius, Prim. Civil. Sweden in Heathen Times^ 
p. 128; bstcr^ Arch. Inst. %. 127; Proc. Soc. Ant. 184 (1905) ; Petrie, 
Qurnch xxix.; Rev. Assyriologie, xviii. 319; Petrie, Tools and Weapons; 
University College, Proc. Soc. Ant. 186 (1894); Petrie, Weights and 
Measures. The 1887 edition gives more detail of the aulliorities, which 
is summarized here ; and for the material evidence in general, reference 
should be made to Petrie, Ancient Weights and Measures and Glass 
Stamps and Weights (1926). (W. F. P.) 

MEASURING TOOLS: see MAC’nrxE Tools; Woodwork- 
ing Machinery and various articles under siicxific titles. 

MEAT, in the narrowest .sense, the ilesh of veal, beef, pork, 
lamb and muUon producing animals. In a broader sense, meat 
includes the flesh of other animals such as fowls and birds. In 
a still broader sen.se, meat includes all the [larts of the animal 
body used as food. This would classify lean flesh, fat flesh, skin, 
edible glands and organs all as meal. Such products contain wat(;r, 
protein, fat and mineral matter, together wilh small amounts of 
glycogen, meat extractives and other misccdlaneous organic .sub- 
stance.s. The fat content will vary with the fatness of the animal. 
As the fat increases the other con.stituents decrease. The ac- 
companying table gives the composition of typical llc.sh of various 
degrees of fatness. 


Percentage, Com position of Tlrsh (Her/) 



Water 

Pro- 

tein 

I'.'il 


Other 

con- 

.'ttilucnls 

Lean flesh 

73 ' 

20 

5 

I 

I 

Medium fat flesh . 

63 i 

17 

i i6 i 

0-0 

0-0 

Very fat flesh . . j 

.^5 j 

i 


0*5 

0*5 

Fat flesh (no lean) . | 

' 9*7 

1 i 

^7*5 i 

O* I 

o - 1 


Other edible parts differ more or less from the flesh in composi- 
tion, although the same constituents art* pre.sent and in .somewhat 
.similar proportions. The following table gives the composition of 
certain edible organs and parts. While the analyses given arc for 
tissues of the beef animal, they represent rather accurately the 




MEAT 



Water 

Protein 

Fat 

Ash 

Other 

con- 

stituents 

^> 0-5 

20-0 


»’5 

f ‘*5 

77 

10*5 

,V 5 

1 • t 

i*g 

77-5 

i6«o 

.V.S 

1*0 

2-0 

(17 

i6-o 


0-0 

^*.S 

71 

10*8 

1,^-5 

1*7 

3.0 

80 

10*6 

8-0 

0*0 

0*5 


composition of the same parts of other animals. 

Percentage Composition of FAiblr Organs {Beef) 


Liver 6g-5 20-0 2*5 1-5 6*5 

• Kidney ... 77 16*5 ^^*5 i*i i*g ' 

Heart 77-5 i6*o .^-5 i*o 2-0 

Tongue ... 67 ifi-o i.V5 o*0 “*.S 

Brains ... 71 io*8 1,^*5 1*7 3*0 

Trij>c ... 80 10*6 8-0 o*o 0*5 


Digestibility. — ^Thc various meats and organs of animals arc 
almost completely digested in the stomach and intestines. On 
the average, the fats are about 96% digestible, while the proteins 
may be even more completely digested. In addition to being 
almost entirely digestible, these animal foods arc satisfying; that 
is, they remain in the stomach longer than starch and sugar foods 
and so they postpone the feeling of hunger. The fatter meats 
remain in the stomach longer than the leaner meats. 

Food Value. — ^The food value of meat depends upon its con- 
tent of protein, fat, mineral matter (or a.sh) and vitamins. The 
protein is the most important constituent, both on account of the 
quantity present and also because of its quality. Proteins have 
18 or 20 constituent parts or kinds of “building stones,” known 
as amino acids. These arc of varying importance as food. Meat, 
especially the lean flesh, liver, kidney, heart and tongue, has a 
very complete assortment of these amino acids, and therefore 
stands very high in the scale of protein foods. 

Meat has some of all the necessary minerals. It is especially 
valuable for its phosphorus and iron. Recent investigations. 



Wholesale Cuts 

HIND SADDLE 
© Leg 
© Loin 


Retail Cuts 


Shank (Stew) 


7CUTLETS 


FORE SADDLE 
© Hotel Rack 
©Chuck 


N LOIN AND 
/ KIDNEY CHOPS 

RIB Chops 

(INCLUDING SHOULDER 
I NECK AND breast) 

'"stew 

^roasts 


BY COURTISV OF THC UNITIO STATBS DKFARTMCNT OF A6RICULTURI 

Veal chart showing various parts and their uses 

especially with cases of pernicious anaemia, have shown that 
liver, kidney and lean meat are some of the mo.st important iron- j 
containing foods. The meats arc low in calcium, another very 
important mineral element. This deficiency should be supplied by 
milk, cheese and the green, leafy vegetables. Meats, fish and 
cereals contain an excess of acid-forming over base-forming min- 
eral elements. Vegetables and most fruits contain an excess of base- 
forming mineral elements. In order to balance the diet with 
respect to this factor, one should use foods from both groups in 
about equal proportions. Meat and potatoes, tongue and spinach, 
corned beef and cabbage, and spare ribs and sauerkraut are 
examples of combinations which meet this requirement. 

Meats contain some of the important vitamins. Liver and 


kidney are especially rich in vitamins. Tongue and heart have a 
somewhat lower vitamin content. Lean flesh has ample quantities 
of vitamins B (the pellagra-preventing part of this complex) and 
E (the anti-sterility vitamin). The other vitamins are found in 
small quantity in flesh. The body fats may contain fair amounts 
of vitamin A. The content of vitamin C (the scurvy-preventing 
vitamin) is of little importance when the meat is cooked. How- 



ry COURTESY OF SWIFT A CO. 

Standard beef cuts. Chicago style 

ever, Eskimos and Arctic explorers have proven that frc.sh and 
under-cooked meat, when eaten in quantity, will cure or prevent 
scurvy. 

Use in the Diet. — Meals are of importance in the diet not 
only on account of their food value but also because of their 
flavour and their stimulating effect upon the flow of digestive 
juices. Meal, e.specially the extractives, stimulates digestion by 
increasing the amount and activity of the gastric juice. It ron- 



CHUCKS AND HOTEl LOINS UGS 

Breasts rack 

BY COURTESY OF THI UNITED STATES DEFARTMENT OF AGRICULTURE 

Lamb chart showing the various parts and their uses 

(leasts nicely in flavour with starchy and bland foods, and so 
helps in adding flavour to mixed dishes and to the diet as a whole. 
Since the proteins are very complete, they help to balance the 
less complete proteins found in cereals and vegetables. 

Healthfulness. — Properly inspected, stored and prepared, 
meat is a healthy food, useful in the diet of most normal people. 
Being a good food of fairly high water content, fresh meat must 
be stored in refrigerated rooms or boxes until it is consumed. 
Otherwise it may spoil, just as milk, eggs, fish and other high 












MEAT COOKERY 


protein foods. Cured meats keep better than fresh meats. In 
common with most of these same foods, the animals and their 
meats should be given careful inspection by competent persons 
to ensure their wholesomeness. This is done under Government 
inspection in all establishments engaged in interstate trade. 

The use of meats in a mixed diet can not be said to lead to 
any disease or disturbance of bodily metabolism. Certain sects 



or groups of individuals believe such things, but science and the 
medical profession have shown there is no basis for such beliefs. 
On the contrary, the use of meats in a mixed diet is one of the 
factors that will lead to good health through proper nourishment. 

See also Meat Trade. 

MEAT COOKERY. Butcher’s meat may be roasted, baked, 
fried, grilled (broiled) or stewed. It may also be combined with 
pastry (q.v.) in meat pies, puddings, vol-au-vents, etc.; with 
cereals, vegetables (sec Cereals, Vegetable Cookery and 
Pulses) ; and used in soups (q.v,). 

Roasting and Baking. — ^To prepare meat for roasting or 
baking, wipe the meat, trim and truss it into shape if necessary 
to prevent spreading. Certain joints need boning and rolling, 
f’.f'., a breast of mutton. In this case the bones are removed by 
slipping a sharp knife along the bone without cutting through the 
Hc.sh. Boned meats may be spread with forcemeat. Bones should 
be used for stock. Basting is the most important of all require- 
ments for roasting. Sufficient fat usually runs out of fat meats 
for the purpose but in meats which are deficient in fat, e.g., veal, 
additional fat is necessary. Dredging the joint with flour helps 
to seal in the juices and also improves the colour of a roast joint 
and makes a better gravy. (See Gravies.) Small joints may be 
f'overed with brown paper to keep them from browning too much. 
Hams may be covered with a flour and water paste and baked in 
ihe oven. Pork which has a tough outer skin ought to be seared 
with a knife before roasting for the convenience of the carver. 
^Stuffed meats are usually served with a thickened gravy; plain 
roasts with a clear gravy. 

Boiling. — ^Joints for boiling should be securely tied with 
string. Fresh meats are placed in boiling salted water with pot 
herbs, i.e., carrot, onion, } turnip and a bouquet garni (parsley, 
hay leaf, thyme, etc.). Boil for ten minutes, skimming the water 
tarefully. Where vegetables arc being boiled with the meat for 
serving, these should not be added until the requisite time needed 
^or cooking. It is usual to serve special vegetables or. sauces with 
boiled meats to give extra flavour: e.g., boiled mutton and caper 
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sauce; bacon and pease pudding; boiled beef and carrots. 

Ox tongues and hams require 24 hours’ soaking before cooking 
to draw out the salt and pickle. Salted and pickled meats should 
be put into cold water and brought slowly to the boil. All boiled 
meats should be simmered after the first ten minutes. 

Boiled meats which are to be used as cold dishes should be 
dressed, c.g., ox tongues need skinning immediately after cook- 
ing, and when cool should be glazed. Hams also need skinning 
and should then be covered while warm with grated toast. 

Calf’s herid should be cut down the middle, leaving the tongue 
whole. Remove the brains and soak the head in cold water for 
an hour. Soak the brains separately in salted water; then place 
them in cold water with a little lemon juice and boil for 15 
minutes. When cooked mix with chop)pcd sage and onion (one 
teaspoonful). Put the head into cold water, bring to a boil and 
rinse in cold water. Return to the fire in a pian with vegetables, 
spices and seasoning, and simmer until tender. Blend the brains 
with a melted butter sauce and piour over the head. Garnish wdth 
slices of lemon. 

Stewing. — ^'Ihis is the most inexpensive method of meat cook- 
ery and may take the form of a white or clear stew, c.g., Irish 
stew, hot pot, or, a brown or while thickened stew, c.g,, slewed 
veal. For a clear slew' place the meat direct in a panYvith just 
enough water or stock to cover it. Season and add vegetables 
according to taste. For brown stew dip the meat in seasoned 
flour and fry in fat, then remove the meat and add sufficient flour 
to absorb the remaining fat in the pan and form a roiix. Cook 
the roux until brown and add the stock which should be sufficient 
only to cover the meat. If onions are added these ought to be 
fried after the meat. A more elaborate stew is made by adding 
other ingredients, e.g., mushrooms, vegetables, etc., together with 
special sauces. 

A white stew is made with white stock, or milk and water, and 
the roux is not allowed to brown. In this case, the meat is not 
fried. A blanquette of veal is made by cutting the veal into small 
pieces. Place these in a pan with white slock to cover. Peel two 
onions, stick with cloves, add one carrot and herbs. Bring to a 
boil and simmer for one hour. Strain off the liquor, thicken the 
latter with a flour liaison, cook and slightly cool. Add the yolk 
of an egg and choppjcd parsley. Pour over the veal. 

Grilling or Broiling. — ^Trim off surplus fat and skin, beat 
into shape and, if necessary, tie with string. Oil the gridiron and 
heat it before using. Turn the meat frequently with tongs or two 
spoons. Do not use a fork. Grilled meats arc usually served dry 
with nuiitre d'hotet butter (parsley, lemon juice and butter 
blended together), or merely moistened with the fat and juice 
which have run out of the meat. 

Frying. — Unle.ss the meat is minced and pirotected in baiter, 
meat should always be “dry” fried, i.e., in a frying pan. White 
internal organs, e.g., sweetbreads, etc., ought to be scalded before 
cooking. Liver should be cut into thin stripjs; kidneys need skin- 
ning after washing. A “mixed grill” is commonly cooked by frying 
in place of grilling. 

Meat is frequently reheated in the form of slices of meat 
warmed in good gravy, hash, curries (cold meat warmed in a 
curry sauce) ; or minced and formed into rissoles, etc. In all re- 
heating the aim should be to avoid re-cooking. Judicious flavour- 
ing and careful cooking are the essentials in rc-heated meat 
dishes. 

Galantines* — These are cold meat dishes consisting of a mix- 
ture of several boned minced meats, poultry or game deprived of 
all gristle and skin and usually mixed with hard-boiled eggs and 
truffles to garnish. To prepare, pound all the ingredients except 
the garnishes in a mortar, add seasoning, shape into the desired 
form and tic in a floured cloth. Boil gently for two hours in 
water with pot herbs and seasoning to taste. After cooking re- 
move cloth, reshape if necessary by pressing and rolling, and 
place under heavy weights. Finally, brush over with glaze. Trim 
off a slice from each end and garnish with fresh parsley. 

Brawn. — Correctly speaking, brawn should be made from pig’s 
or sheep’s head but so-called brawns are made of rabbit, etc. 
Wash the head thoroughly, place in cold water to cover, bring to 
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a bull, add pot herbs and seasoning and simmer until the flesh 
leaves the bones. Skim while cooking. Cut up the cooked flesh 
into small pieces together with the tongue. Remove skin and 
gristle. Reduce the liiiuor to one half, and strain over the meat. 
Cool slightly and pour into a wetted mould. Spices may be 
added to brawns if dc.sired. 

See also Cookery; Gravies; Sauce. (J. A. Si.) 

MEATH, a county of Ireland, in the province of Leinster, 
bounded cast by the Irish sea, south-east by Dublin, south by 
Kildare and Co. Offaly, west by Westmeath, north-west by Cavan 
and Monaghan, and north-east by Louth. Area 579,320 ac., 
or about 905 sq. miles. Pop. (1926) 62,909. 

In the north is a broken country of Silurian rocks with much 
igneous material, partly contemporaneous, partly intrusive, near 
Slane. Carboniferous limestone stretches from the Boyne valley 
to the Dublin border, giving rise to a fiat plain especially suitable 
for grazing. Outliers of higher Carboniferous strata occur on 
the surface; but the Coal Measures have all been removed by de- 
nudation. The coast extends about 10 m., but there is no harbour 
of importance. Lay! own is a small seaside resort, 5 m. S.E. of 
Drogheda. The Boyne enters the county at its south-western 
extremity, and flows north-cast to Drogheda. At Navan it re- 
ceives the Blackwatcr, which flows south-west from Cavan. Both 
these rivers are noted for their trout, and salmon are taken in 
the Boyne, which is navigable for barges as far as Navan whence 
a canal is carried to Trim. The Royal canal pas.ses along the 
southern boundary from Dublin. 

A district knowm as Meath (Midhe), including the present 
county as well as Westmeath and Longford, with parts of Cavan, 
Kildare and Co. Offaly was formed by Tuathal {c. 130) into a 
kingdom to serve as mcnsal land or personal estate of the Ard Ri 
or over-king of Ireland. Kings of Meath reigned until 1173, 
and their descendants claimed the title as late as the 15th cen- 
tury, but Hugh dc Lacy was confirmed in the lord.ship of the 
country by Henry II. But though Meath was declared a county in 
the reign of Edward I. (1296), and though it came by descent into 
the possession of Edward IV., it was long before it was fully 
subdued and its boundaries clearly defined. In 1543 Westmeath 
was created a county apart from that of Meath, but as late as 
1598 Meath was still regarded as a province by some, who in- 
cluded in it the counties W-estmeath, East Meath, Longford and 
Cavan. Early in the 17th century it was at last established as 
a county, and no longer considered as a fifth province of Ireland. 

There are two ancient round towers, the one at Kells and the 
other in the churchyard of Donaghmore, near Navan. By the 
river Boyne near Slane there is an ancient burial-place called 
Brugh, with 20 burial mounds, the largest of which is that of 
New Grange, a domed tumulus above a circular chamber. The 
mound is surrounded by remains of a stone circle, and the whole 
forms one of the most remarkable extant erections of its kind. 
Tara {q.v.) is the seat of a royal palace referred to by Thomas 
Moore. The more important monastic ruins are those of Duleek. 
said to have been the first ecclesiastical building in Ireland of 
stone and mortar; the extensive remains of Bective abbey; and 
those of Clonard, where also were a cathedral and a famous 
college. Of the old fortresses, the castle of Trim still presents an 
imposing appearance. j 

The soil is principally a rich deep loam on limestone gravel, j 
but varies from a strong clayey loam to a light sandy gravel. 

Oats, potatoes and turnips are the principal crops. Cattle, sheep 
and poultry are increasing. Agriculture is almost the sole indus- 
try, but coarse linen is woven by hand-looms, and there are a 
few woollen manufactories. The main line of the Great Southern 
railway skirts the southern boundary, with a branch line north 
from Clonsilla to Navan and Kingseourt (Co. Cavan). From Kil- 
messan on this line a branch .serves Trim and Athboy. From 
Drogheda (Co. Louth) a branch of the Great Northern railway 
crosses the county from east to west ])y Navan and Kells to Olcl- 
castle. The administrative county of Meath returns three mem- 
bers to Dail Eireann. 

MEAT TRADE. The principal meat-exporting countries are 
Argentina, Australia, New Zealand and Uruguay. The total 


exports from these countries in 1927 were: — 



Beef 

Mutton 
and lamb 

Total 


Tons 

Tons 

Tons 

Argentina 

687,281 

71,468 

758,749 

Australia .... 

60,148 

25.586 

85,734 

New Zealand 

21,500 

130,000 

160,500 

Uruguay .... 

100,845 

27,146 

127,991 


Brazil exported 24,183 tons of beef in 1927. Canada exports 
live cattle and sheep to the United States and in 1927 also sent 
22,979 tons of beef to that country. To Great Britain in the same 
year she sent 8,263 head of cattle and 260 tons of frozen meat. 
South Africa is developing an export trade in beef and in 1927 
shipped 6,044 tons, mostly to Italy. The quantity in that year 
was reduced by the effect of drought; in 1926 it reached 15,184 
tons. Patagonia is an exporter of mutton and lamb and in 1927 
shipped 27,760 tons. 

The total quantity of frozen and chilled meat exported from 
all sources in 1927 is calculated at 1,256,900 tons. Of this quan- 
tity about one-fifth was produced in the British dominions and 
practically all the remainder in South America. 

The total quantity imported into Great Britain and Ireland in 
1927 was 949,304 tons, leaving about 300,000 tons, for all other 
importing countries. 

English Meat Production. — It appears on the face of it, 
anomalous that while the quantity of meat imported into Great 
Britain is known, the quantity produced in Great Britain is un- 
known, and can only be approximately estimated. The reason, 
however, is obvious. The annual agricultural returns give the 
number of cattle and sheep in the country on a given day, but 
there are no returns of the number slaughtered in the course of 
the year, or of the quantity of meat which was thus produced. 

The average numbers of animals sold for slaughter off farms in 
1926-27 were estimated as: — cattle 1,285,000, calves 834,000. 
sheep and lambs 5,588,000; and the meat produced as — beef 
360,250 tons, veal 32,400 tons, mutton and lamb 129,750 tons, 
making a total of 522,400 tons. 

The following table shows the estimated total consumption in 
Great Britain and Ireland for the years 1922 and 1927, respec- 
tively: — 



1 C )2 2 

19-27 


Tons 

'Pons 

Bevf 



Home-grown 

767,300 

819,900 

Imported 

S 5 f ',229 

673,136 

Mutton and lafrd) 



Home-grown 

254,600 

303,300 

Imported 

292,4.^8 

276,168 

Deduct re-exports .... 

1,^70,567 

44,597 

2,072,504 

^3,859 


1,825,970 

2,048,64s 


It will be seen that in 1927, 45% of the beef and 47j% of the 
mutton and iamb consumed were imported. 

British Imports. — ^The total imports of meat in 1927 into 
Great Britain and Ireland, including carcasses of cattle imported 
alive, amounted to 949,304 tons. The quantities received from 
each of the main sources of supply are shown below : — 



Beef 

Mutton 
and lamb 

Totol 


I'ons 

Tons 

Tons 

Argentina .... 

S 773 )i 6 

76,824 

654,740 

Australia .... 

3^.137 

3 t ,398 

63.535 

Brazil . ... 

^^,391 


8,391 

Chili (Patagonia) 

13,825 

13,8,5 ! 

New Zealand 

16,543 

130,866 

153,409 

North America 

5,34s 

1 154 

S.502 ! 

South Africa 

35 ^ 


352 : 

Uruguay .... 

29,418 

^ 15,863 

45,281 

Other countries 

503 

1,248 

1.751 j 


670,608 

276,168 

946,776 J 




MEAT TRADE 


Of the total imports of beef 77% is “chilled” and the remainder 
frozen, while all mutton and lamb comes in a frozen state. 

It should be added that there is a considerable imijortation of 
tinned or canned beef and mutton. This is distinct from what is 
commonly termed the “meat trade” and is subject to different 
commercial conditions. In 1927 the imports of tinned or canned 
beef amounted to 52,025 tons and tinned or canned mutton and 
lamb to 2,535 

The International Meat Trader — ^Thc development of the 
vast commercial organization by which some million tons 
of meat are collected, transported across the sea, and distributed, 
has taken place in little more than fifty years. 

The American people were first confronted with their own con- 
tinental problem and from the solution of this came the develop- 
ment of a meat export trade. In the development of the in- 
ternal trade there were three stages. During the early settlement 
of the United States and down to about 1S50 conditions were 
similar, all over the country, to those prevailing to-day in Great 
Britain where meat is produced near the centres of population. 
As the eastern States became more thickly populated cattle-raising 
moved west and droving to market became general, as in Great 
Britain. When the railway system rapidly developed the trade 
was organized and centralized at a few great collecting and dis- 
tributing centres, of which Chicago was chief. The “packing in- 
dustry” originated in America long previously when pork was 
“packed” in barrels for the West Indies. The term “packing-house 
products” or “packed products” thus came into use and was 
applied to all dressed meat. At first the industry was carried on 
only in the winter months but the artificial creation of winter con- 
ditions in the packing-houses during the hot summer months en- 
abled them to continue operations without interruption through- 
out the year. 

Refrigeration Systems. — ^Refrigeration, in the modem sense, 
was invented in 1861 but it was some years before it became 
satisfactory and reliable for purposes of transportation. 

The successful transportation, under refrigerated conditions, of 
dressed meat from the packing-houses in the middle west to the 
eastern seaboard paved the way for shipment across the ocean. 
In 1874 frozen beef “as hard as stone” was sent to Smithfield 
market in boxes, but the consignment was small and the financial 
result unsatisfactory. The first shipment of “chilled” beef was 
made from New York on Oct. 1, 1875. It arrived in good con- 
dition and with this consignment the trade in chilled beef was 
established. By 1880 all the steamship lines running across the 
Atlantic were equipped with cold storage plants. The refrigerating 
equipment was at first somewhat crude, usually consisting of an 
ice box and fans to circulate the cold air. Another device was to 
pump a freezing mixture — salt and ice — along pipes between the 
hanging carcasses. 

Argentina and Australia followed closely on the United States. 
In 1878 frozen meat was first brought from South America and 
in 1879 first shipment was made from Sydney. 

There were of course many difficulties to be surmounted and 
much experimental work was done before the methods of refrig- 
eration were perfected. The creation of “freezing-works” soon 
lollowed and the meat is now all frozen or chilled before being 
placed in the cold chambers of the vessels for the voyage. But 
for about forty years the trade has been organized on its present 
lines and its magnitude and importance have steadily increased 
throughout the meat-producing countries of the world. 

World’s Future Meat Supplies. — One of the most marked 
results of the World War was to increase the demand for meat on 
the Continent. There are no statistics of any value on the point 
hut there are indications that while the number of meat-con.sumers 
increases steadily, the average consumption per head tends to de- 
crease. It is accepted as a sociological truism that as the standard 
of comfort rises dietary becomes more varied. The consumption 
of meat in working-class houses in England, for example, was 
probably greater in the middle of the 19th century than in the 
20th century when there is a larger variety of food available. 
Nevertheless the total world demand for meat is almost certainly 
greater than at any previous period and increases annually. 


149 

During the World War there was, especially in Europe, a seri- 
ous depiction of the stock of food animals. Exporting countries, 
such as Argentina, were heavily drawn upon to meet the enormous 
requirements of the Allied armies while the central Powers used 
up a large proportion of their tlocks and herds as well as making 
heavy purcha.ses from .such neutral countries as were acccs.sible. 
But since the war successful efforts have been made to repair the 
losses and replenish the stock. The International Agricultural 
Institute published statistics .show'ing that the number of cattle 
in 1926 exceeded the number in 1913 by the comparative 
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In addition to this increase of fio millions in the number of 
cattle there was also in the same period an increase of 12^ millions 
in the number of sheep. 

There is no reason to suppose that South America has yet come 
within measurable distance of the limits of its capacity for meat 
production. Vast areas of land suitable for carrying cattle and 
sheep still await development. The improvement of the native 
stock proceeds continuously and, in Argentina especially, the re- 
sults of the importation of high-class bulls from Great Britain 
are widely evident. The process is necessarily slow bul , apart from 
increased numbers, there is a steaily increase in the output of 
meat per animal, as a more economic type replaces the old 
“scrub.” 

The geographical potentialities of Australia for rearing more 
cattle and sheep are immense but they are at present restricted by 
physical difficulties. There can be no doubt that these difficulties 
will in time be largely overcome and Australia’s contribution to 
the world’s supplies will be indefinitely increa.sed. In South 
Africa the production and export of meat have been only very 
recently taken up with vigour, but there is little doubt that within 
the next two or three decades it will become an important con- 
tributor to the total supply. 

Bibliography. — ^J. T. Critchett and J. Raymond, A History of the 
Frozen Meat trade (1912); G. E. Putman, Supplying!, Britain's Meat 
(1923) ; Report on the trade, in rrfrif>rrat((I hn f, mutton & lamb. Min- 
istry of Agriculture and Fisheries (1925) ; Annual review of the chilled 
and frozen meat trade, pub. bv W. WecldH and C?o. Ltd. (1927). 

(R. H. R.) 

IN THE UNITED STATES 

Measured by the value of its output, the meat packing industry 
was the third largest industry in the United States, according to 
the latest census figures available (1925). The. plant value of the 
products of this industry in 1925 was $3,050,286,291. Fresh meat 
products, consisting of beef, veal, mutton, lamb and pork repre- 
sented by far the greatest proportion of this total. The value of 
the cured meat products also was large, exceeding three-fourths of 
a billion dollars. 

These values, although somewhat smaller than in 1919 when 
prices were at a Y)eak, probably are fairly representative of the 
annual volume of business of the meat packing industry. Illinois 
leads all the States in the value of products of the meat packing 
industry, with a volume valued in 1925 at $680,591,940. Kansas 
is second with products valued at the plant at $248,939,792. New 
York is third, with products valued at the plant at $233,901,277. 
Other States in which the plant value of the products of the meat 
packing industry exceeds $100,000,000 in value are Iowa, Mis- 
souri, Nebraska, Minnesota, Ohio, Pennsylvania and California. 

The average consumption per caput of meat in the United States 
in 1927 was 139*3 pounds. This was divided among the different 
meats as follows: beef, 58; veal, 7*4; lamb, 5 4; pork, 68*5. In 
addition, consumption per caput of lard averaged 13*8 pounds. 
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This represents a daily consumption per caput of approximately 
24 oz. of beef ; ^ oz. of veal ; i oz. of lamb, and 3 oz. of pork, or 
a total of slightly more than 6 oz. A census of distribution, taken 
in 1927 in ii cities, showed that the amount of money expiended 
for meat and poultry (not including meat and poultry consumed 
in hotels and restaurants) averaged $27.18 per caput. The con- 
sumption of meat fluctuates somewhat from year to year, varying 
of course with the supply available and the export demand. Con- 
sumption per caput of meats and lard in 1927, which was 153-1 
lb., compared closely with the average annual consumption per 
caput for the preceding 20 years, which was approximately 152 
pounds. The total production of meat in the United States in 
1927 was 16,872,000,000 pounds. Of this amount approximately 

350.000. 000 lb. were exported and the remainder consumed in 
the United States. Lard production in 1927 amounted to 

2.356.000. 000 pounds, of which 717,000,000 pounds, or 30%, were 
exported. 

Millions of head of live stock are required to provide this 
enormous quantity of meat. According to estimates of the United 
States department of agriculture, the number of live stock on 
farms and ranges in the United States on Jan. i, 1928, was as 
follows; 


Cattle 55,696,000 

Hors 58,969,000 

Sheep 44.S4S.OOO 


Live stock producers receive for their meat animals an average 
of about $7,000,000 daily. The United States, the greatest live 
stock producing and meat consuming nation, has about 13% of 
the world s cattle; 7% of the world’s sheep, and ptobably more 
than 25% of the world’s hogs. In addition to its commercial 
importance, the live stock and meat industry is of peculiar eco- 
nomic significance. The reason for this is that live stock utilizes 
a large amount of grass, hay, etc., not suitable for consumption 
by man, and transform it into meat. Live stock also provides the 
outlet for a large proportion of the grain crops. Approximately 
85% of the corn crop (maize), for example, is used for the feed- 
ing of live stock. 

Imports of meat into the United States are relatively small, 
representing ordinarily less than 1% of the total supply. The 
export trade in meat products of the United States always has 
been important. Meat exports from the United States consist 
almost entirely of .p>ork products. Although exports in 1928 were 
considerably lower than they were during the World W’ar, in 1927 
they exceeded 1,170,000,000 lb. in quantity and $172,500,000 in 
value. Among meat products, lard is the most important. Exports 
during 1927 approximated 700,000,000 lb., worth $92,000,000. 
Hams, shoulders and bacon also are important articles of export. 

System of Distribution. — ^The bulk of the supply of live 
stock in the United States is produced west of the Mississippi 
river, and the bulk of the meat is consumed in the territory east 
of that river. This situation makes necessary an elaborate and 
efficient system of distribution. As the first step in this sy.stem, 
which distributes more than 50,000,000 lb. of meat daily, animals 
are shipped by rail or hauled by motor truck from farms to stock- 
yards where packing plants arc situated. These plants, of which 
there are several hundred, varying greatly in size, are located in all 
parts of the country, but are most numerous in such centres as 
Chicago, St. Louis, Kansas City, Omaha, St. Paul, St. Joseph, 
Missouri, Milwaukee, Indianapolis, Cleveland, Detroit, Cincin- 
nati, Pittsburgh, Philadelphia, Baltimore and New York. From, 
the packing plants the meat is distributed to all parts of the nation 
and of the world. This is accomplished through branch plants, 
branch selling houses, and “car routes” and by trucks. Goods are 
not sold directly to the consumer, but are sold to retailers. Branch 
selling houses sometimes do a limited amount of manufacturing, 
confining their operations largely to sau.sage-making and to the 
smoking of hams and bacon. 

Car routes are operated in regions where the trade cannot con- 
veniently or adequately be supplied from a plant or from branch 
houses. Ordinarily, car route brders are obtained by a salesman 
from dealers in a number of villages or cities in a given territory, 
after which the goods are packed at the plant in a refrigerator car 


for shipment. Motor truck routes are handled similarly. Many 
retailers obtain their meat supplies by truck from wholesale 
markets at plants or branch houses adjacent to their places of 
business. 

The number of retailers who handle meat probably exceeds 

200,000. According to the occupational census of 1920, 122,105 
persons were employed as butchers and meat dealers. In addition, 
many grocers and delicatessen dealers sell meat. (W. Ha.) 

MEAUX, a town of northern France, capital of an arrondisse- 
ment in the department of Seine-et-Mame, and chief town of 
the agricultural region of Brie, 28 m. E.N.E. of Paris by rail. 
Pop. (1926) 12,307. In the Roman period Meaux was the 
capital of the Meldi, a small Gallic tribe, and in the middle ages 
of the Brie. It formed part of the kingdom of Austrasia, and 
afterwards belonged to the counts of Vermandois and Champagne, 
the latter of whom established important markets on the left 
bank of the Marne. Its communal charter, received from them, 
is dated 1179. The town suffered much during the Jacquerie, the 
peasants receiving a severe check there in 135^; during the 
Hundred Years’ War; and also during the Religious Wars, in 
which it was an important Protestant centre. In September 1567 
Meaux was the scene of an attempt made by the Protestants 
to seize the French king Charles IX., and his mother Catherine 
de’ Medici. This doubtless had some share in influencing Charles 
to assent to the massacre of St. Bartholomew. It was the first 
town which opened its gates to Henry IV. in 1594. On the high- 
road for invaders marching on Paris from the east of France, 
Meaux saw its environs ravaged by the army of Lorraine in 1652, 
and was laid under heavy requisitions in 1814, 1815 and 1870. 
Not far from Meaux the two battles of the Marne took place in 
Sept. 1914 and in July 1918. The town proper stands on the 
right bank of the Marne; on the left bank lies the old suburb of 
Le Marche, with which it was united by a 16th century bridge. 
The cathedral of St. Stephen dates from the 12th to the i6th cen- 
turies, and was restored in the 19th century. The pulpit where 
Bossuet used to preach has been reconstructed. The episcopal 
palace (17th century) is built over a I3lh century building, and 
is now used as a museum. North of the Cathedral is the Vieux 
Chapitre, a I3lh century building. 

Meaux has a considerable trade in agricultural products. 'Phe 
Canal de I’Ourcq, which surrounds the town, and the Marne 
furnish the means of transport. Meaux is the scat of a bishopric 
dating from the 4th century, and has a sub-prefecture, and tribu 
nals of first instance and of commerce. 

MECCA (Arab, Makkah), the chief town of the Hejaz in 
Arabia and the great holy city of Islam. It is situated about 
45 m. due E. of Jidda, its Red Sea port, and about half way be- 
tween the Gulf of Akaba and Bab-el-Mandeb. The city lies in a 
hollow among the hills which form part of the uptilted western 
edge of the ancient Arabian plateau. To the west the land falls 
steeply to the low coastal strip bordering the Red sea. The basin 
in which the city lies is about 2 m. long and V m. broad, and forms 
part of a north to south valley. The high lands around include 
Jebcl Kada, Jebel Laala, Jebel Gaygaan, Jebel Kuda and Jebel 
Khandama. These vary in height, but are all over 1,500 feet. 
Jebel Khandama is the highest, being about 3,000 ft. above sea- 
level. Minor heights, the lower spurs of the former, actually 
overlook the city. It is said in the Koran {Sur. xiv. 40) that 
Mecca lies in a sterile valley, and the old geographers observe 
that the whole Haram or sanctuary around the city is almost 
without cultivation or date palms, while fruit trees, springs, wells, 
gardens and green valleys are found immediately beyond. Bu( 
Mecca owed its early importance to the fact that it was a great 
focus of routes for the caravan trade of the desert. It wa.'^ 
probably a station on the great incense route, and thus Ptolemy 
may have learned the name, which he writes Makoraba. At 
all events, long before Mohammed we find Mecca establishd 
in the twofold quality of a commercial centre and a privilegeil 
holy place, surrounded by an inviolable territory (the Haram). 
which was not the sanctuary of a single tribe but a place oi 
pilgrimage, where religious observances were associated with a 
series of annual fairs at different points in the vicinity. Indeed. 
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in a city with the nomad hordes without, commerce was possible 
only under the sanction of religion, and through the provisions 
of the sacred truce which prohibited war for four months of the 
year, three of these being the month of pilgrimage, with those 
immediately preceding and following. The first of the series of 
fairs in which the Meccans had an interest was at Okaz, on the 
easier road between Mecca and Taif, where there was also a 
sanctuary, and from it the visitors moved on to points still nearer 
Mecca (Majanna, and finally Dhul-Majaz, on the flank of Jebel 
Kabkab behind Arafa) where further fairs were held, culminating 
in the special religious ceremonies of the great feast at Arafa, 
Quzah (Mozdalifa), and Mecca itself. The system of intercalation 
in the lunar calendar of the early Arabs was designed to secure 
that the feast should always fall at the time when the hides, 
fruits and other merchandise were ready for market, and the 
Meccans, who knew how to attract the Bedouins by hospitality, 
bought up these wares in exchange for imported goods, and so 
became the leaders of the international trade of Arabia. Their 
caravans traversed the length and breadth of the peninsula. Syria, 
and espxjcially Gaza, was their chief goal. The Syrian caravan 
intercepted, on its return, at Badr. {Sec Mohammed.) The great 
desert market had received merchants from many lands, while in 
the ancient Ka*ba were installed deities representative, possibly, 
of the various groups of visiting merchants. It is said that at 
the time of the Prophet the Ka*ba contained, among others, an 
image of the Virgin and the Child Jesus. As so often happens 
in great marts, ideas as well as merchandise were exchanged, and 
with time there grew up the idea that these minor deities had 
much in common: the universal overcame the local. To this 
ancient and sacred mart came Mohammed, with his vision of 
the unity of God, learnt, it seems, from the Hebrew prophets, 
and here the vision took shape, to be carried to the ends of the 
earth by the swords of his followers. 

The victory of Mohammedanism made a vast change in the 
position of Mecca. The merchant aristocracy became satraps or 
pensioners of a great empire; but the seat of dominion was re- 
moved beyond the desert, and though Mecca and the Hejaz 
strove for a time to maintain political as well as religious pre- 
dominance, the struggle was vain, and terminated on the death 
of Ibn Zubair, the Meccan pretendant to the caliphate, when 
the city was taken by Hajjaj (a.d. 692). The sanctuary and feast 
of Mecca received, however, a new prestige from the victory of 
Islam. Purged of elements obviously pre-Islamic, the new re- 
ligion became grafted on the life of the city, the Ka‘ba became 
the holiest site, and the pilgrimage the most sacred ritual ob- 
servance of Mohammedanism, drawing worshippers from so wide 
a circle that the confluence of the petty traders of the desert was 
no longer the main feature of the holy season. 

In the middle ages this trade was much more important than 
It is now. Ibn Jubair (ed. Wright, p. 118 seq.) in the 12th 
century describes the mart of Mecca in the eight days following 
the feast as full of gems, unguents, precious drugs, and all rare 
merchandise, from India, ‘Iraq, Khora.san, and every part of the 
Muslim world. Since the fall of Ibn Jubair the political position 
of Mecca has always been dependent on the movements of the 
greater Mohammedan world. In the splendid times of the caliphs 
immense sums were lavished upon the pilgrimage and the holy 
city; and conversely the decay of the central authority of Islam 
brought with it a long period of faction, wars and misery, in 
which the most notable episode was the sack of Mecca by the 
Carmathians at the pilgrimage season of a.d. 930. The victors 
carried off the “black stone,” which was not restored for 22 
years, and then only for a great ransom, when it was plain that 
even the loss of its palladium could not destroy the sacred 
character of the city. Under the Fatimites Egyptian influence 
began to be strong in Mecca; it was opposed by the sultans of 
Vemen, while native princes claiming descent from the Prophet 
—the Hashimite amirs of Mecca, and after them the amirs of the 
house of Qatada (since 1202) — ^attained to great authority and 
aimed at independence; but soon after the final fall of the 
Abbasids the Egyptian overlordship was definitely established 
by sultan Bibars (a.d. 1269). The Turkish conquest of Egypt 
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transferred the supremacy to the Ottoman sultans (1517), who 
treated Mecca with much favour, and during the i6th century 
executed great works in the sanctuary and temple. The Ottoman 
power, however, became gradually almost nominal, and that of 
the amirs or shcrifs increased in proportion, culminating under 
Ghalib, whose accession dates from 1786. Then followed the 
wars of the Wahhabis {see Arabia and WahiiabIs) and the 
restoration of Turkish rule by the trops of Mchcmct *Ali. By 
him the dignity of sherif was deprived of much of its weight, 
and in 1S27 a change of dynasty was effected by the appointment 
of Ibn ‘Aun. Afterwards Turkish authority again decayed. When 
the great Mohammedan sultanates had become too much occupied 
in internecine wars to maintain order in the distant Hejaz, those 
branches of the Hassanids which, from the beginning of Islam, 
had retained rural projxTty in Arabia usurixd power in the holy 
cities and the adjacent Bedouin territories. About a.d. 9O0 they 
established a sort of kingdom with Mecca as capital. The influence 
of the princes of Mecca has varied from time to time, according 
to the strength of the foreign protectorate in the Hejaz or in 
consequence of feuds among the branches of the house, until 
about 1882 it was for most purposes much greater than that of 
the Turks. During the last quarter of the 19th century Turkish 
influence became preponderant in western Arabia, and the rail- 
way from Syria to the Hejaz tended to consolidate the sultan’s 
supremacy. Difficult times for the Turkish power arose with 
the revival of the Wahhabis movement after 1912. The revolt 
of King Husayn of the Hejaz during the World War of 1914-18 
completed the overthrow of the Turks. The period 1919-1925 
saw the rapid rise to iniwer of Ibn Sa'ud and the Wahhabis and 
the overthrow of the Hashimite Government. After a fight at 
Hadda in the Taif mountains, Ibn Sa*ud occupied Mecca, without 
bloodshed, in Oct. 1924. 

The City. — The hills cast and west of Mecca, which are partly 
built over and rise several hundred feet above the valley, so 
enclose the city that the ancient walls only barred the valley at 
three pioints, where three gates led into the town. In the time of 
Ibn Jubair the gates still stood though the walls were ruined, but 
now the gates have only left their names to quarters of the town. 
At the northern or upper end was the Bab el Ma'la, or gate of the 
upjier quarter, whence the road continues up the valley towards 
Mina and Arafa as well as towards Zeima and the Ncjd. Beyond 
the gate, in a place called the Hajun, is the chief cemetery, com- 
monly called cl Ma'la, and said to be the resting-place of many of 
the companions of Mohammed. Here a cross-road, running over 
the hill to join the main Medina road from the western gate, turns 
off to the west by the pass of Kada, the point from which the 
troops of the Prophet stormed the city (a.h. 8). The lower or 
southern gate, at the Masfala quarter, opened on the Yemen 
road, where the rain-water from Mecca flows off into an opxn 
valley. Beyond, there are mountains on both sides; on that to 
the east, commanding the town, is the great castle, a fortress 
of considerable strength. The third or western gate, Bab el- 
Omra (formerly also Bab cl-Zahir, from a village of that name), 
lay almost opposite the great mosque, and opened on a road 
leading westwards round the southern spurs of the Red moun- 
tain. This is the way to Wadi Fatima and Medina, the jedda 
road branching off from it to the left. Considerable suburbs 
now lie outside the quarter named after this gate; in the middle 
ages a road led for some miles through partly cultivated land with 
good wells, as far as the boundary of the sacred territory and 
gathering place of the pilgrims at Tanim. 

The length of the sinuous main axis of the city from the 
farthest suburbs on the Medina road to the suburbs in the 
extreme north, now frequented by Bedouins, is, according to 
Burckhardt, 3,500 paces. About the middle of this line the 
longitudinal thoroughfares are pushed aside by the vast court- 
yard and colonnades which compose the great mo.squc. The 
mosque is enclosed by houses with windows opening on the 
arcades and commanding a view of the Ka‘ba. Immediately be- 
yond these, on the side facing Jebel Abu Kobais, a broad street 
runs south-east and north-west across the valley. This is the 
Mas*^ (sacred course) between the eminences of Safa and Marwa, 
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and has been from very early times one of the most lively bazaars 
and the centre of Meccan life. The other chief bazaars are also 
near the mo.sque in smaller .streets. 

The houses of ancient Mecca pressed close u]K)n the Ka‘ba, 
the noblest families, who traced their descent from Kosai, the 
reputed founder of the city, having their dwellings immediately 
round the sanctuary’. To the north of the Ka*ba was the Dar el- 
Nadwa, or place of assembly of the Koreish. The multiplication 
of pilgrims after Islam soon made it necessary to clear away the 
nearest dwellings and enlarge the place of prayer around the 
Ancient House. Omar, Othm^ and Ibn Jubair had all a share 
in this work. The city is fortunate in having a good supply of 
water, and water works were laid down by Sultan Selim II. in 
1571. Heavy rains or cloudbursts on the hills around have the 
effect of seriously flooding the city, and in spite of the building 
of various dams it is no uncommon sight to see the Suk es-Saglffr, 
one of the main streets, a real water course. Many of the houses 
in Mecca are built of a fine dark grey granite, which is obtained 
near Jebel Umar, During the period before the World War of 
1914-18 the Turks did much to improve the streets and the 
general condition of the city and its iX)puiation, and prosperity 
greatly increased. To the ea.stward of the Haram, in a small 
depression known as Jiyad, was the Turkish residential area and 
it still remains a good quarter of the city. The population of 
the city at present (1929 ) is estimated between 50,000 and 60,000. 
The only architectural feature is the great mosque (see below), 
which is at the same time the university hall, where, between 
two pilgrim .seasons, lectures are delivered on Mohammedan law, 
doctrine and connected branches of science. A poorly provided 
public library is open to the use of students. The madrassehs 
or buildings around the mosque, originally intended as lodgings for 
students and professors, have long been let out to rich pilgrims. 
There arc baths, ribats or hospices for poor pilgrims from India, 
Java, etc., a hospital and a public kitchen for the poor. 

The Great Mosque and the Ka*ba. — ^Long before Mohammed 
the chief sanctuary of Mecca was the Ka*ba, a rude stone building 
without windows, and having a door 7ft. from the ground. The 
Ka*ba has been rebuilt more than once since Mohammed purged 
it of idols and adopted it as the chief sanctuary of Islam, but 
the old form has been preserved, except in secondary details. 
It is essentially a prc-Islamic temple, adapted to the worship of | 
Islam on the basis of the story that it was built by Abraham and 
Ishmael by divine revelation as a temple of pure monotheism, and 
that it was only temporarily perverted to idol worship from 
the time when *Amr ibn Lohai introduced the statue of Hobal 
from Syria till the victory of Islam. The chief object of venera- 
tion is the black stone, which is fixed in the external angle facing 
Safa in the south-east corner. Its technical name is the black 
corner, the others being named the Yemen (south-west), Syrian 
(north-west), and ‘Iraq (north-east) corners, from the lands to 
which they approximately point. The black stone is a small dark 
mass with an aspect suggesting volcanic or meteoric origin, fixed 
at such a height that it can be conveniently kissed. The history 
of this heavenly stone, given by Gabriel to Abraham, does not 
conceal the fact that it was originally the most venerated of a 
multitude of idols and sacred stones which stood all round the 
sanctuary in the time of Mohammed. The Prophet destroyed 
the idols, but he left the characteristic form of worshij') — the 
tawdf, or sevenfold circuit of the sanctuary, the worshipper kissing 
or touching the objects of his veneration — and Ixjsidcs the black 
.stone he rerogni/.erl the so-called “.southern” stone, the .same pre- 
sumably as that which is still touched in the tawaf at the ^'emen 
corner (Muh. in Med., pp. 5,^6, 425). The ceremony of the 
tawaf and the worship of stone was common to Mecca with other 
ancient Arabian .sanctuaries. It is still the first duty of one who 
has returned to the city or arrived there as a pilgrim. 

Islam associated h^gends with those spots within the Ka‘ba 
previously sacred to older cults*, such arc the Midtazaniy on the 
ra.st side, between the black and ‘tract corners, where prayer should 
be offered; the Ma*jan (“kneading place”) where Abraham is said 
to have stood to build the Ka*ba, and the Hijr on the north-side 
which is included in the tawaf, and two slabs of verde anUco 


within it are called the graves of Ishmael and Hagar, and are 
places of acceptable prayer. Even the golden or gilded mizdb 
(water-spout) that projects into the Hijr marks a place where 
prayer is heard, and another such place is the part of the west 
wall close to the Yemen corner. 

The feeling of religious conservatism which has preserved the 
structural rudeness of the Ka'ba did not prohibit costly surface 
decoration. In Mohammed’s time the outer walls were covered 
by a veil (or kiswa) of striped Yemen cloth. The caliphs substi- 
tuted a covering of figured brocade, and the Egyptian Government 
still sends with each pilgrim caravan from Cairo a new kiswa of 
black brocade, adorned with a broad band embroidered with 
golden inscriptions from the Koran, as well as a richer curtain for 
the door. The door of two leaves, with its posts and lintel, is of 
silver gilt. Ibn Jubair describes the floor and walls as overlaid with 
richly variegated marbles, and the upper half of the walls as 
plated with silver, thickly gilt, while the roof was veiled with 
coloured silk. Modem writers describe the place as windowless, 
but Ibn Jubair mentions five windows of rich stained glass from 
‘Iraq. Between the three pillars of teak hung 13 silver lamps. A 
chest in the corner to the left of one entering contained Korans, 
and at the ‘Iraq corner a space was cut off enclosing the stair that 
leads to the roof. The door to this stair (called the door of 
mercy — Hab el-Rahma) was plated with silver by the caliph 
Motawakkil. Here, in the time of Ibn Jubair, the Maqam or 
standing stone of Abraham was usually placed for better security, 
but brought out on great occasions. 

The great founder of the mosque in its present form, with its 
spacious area and deep colonnades, was the caliph Mahdi, who 
spent enormous sums in bringing costly pillars from Egypt and 
Syria. The work was still incomplete at his death in a.d. 785, and 
was finished in less sumptuous style by his successor. Subsequent 
repairs and additions, extending down to Turkish times, have left 
little of MahdT’s work untouched, though a few of the pillars 
probably date from his days. 

After the Ka‘ba the principal points of interest in the mosque 
arc the well Zamzam and the Maqam Ibrahim. The former is 
a deep shaft enclosed in a massive vaulted building paved with 
marble, and, according to Mohammedan tradition, is the .source 
(corresponding to the Beer-lahai-roi of Gen. xvi. 14) from which 
Hagar drew water for her son Ishmael. The legend tells that the 
well was long covered up and rediscovered by ‘Abd al-Mottalib, 
the grandfather of the Prophet. Sacred wells are familiar features 
of Semitic sanctuaries. The Maqam Ibrahim is also connected 
with a relic of pre-Islamic tradition, the ancient holy stone which 
once stood on the Ma‘jan, and is said to bear the prints of the 
patriarch s feet. The legend seems to have arisen from a miscon- 
ception, the Maqam Ibrahim in the Koran meaning the sanctuary 
itself ; but the stone itself is certainly very ancient. 

SafA and Marwa^ — In religious importance these two points 
or “hills,” connected by the Mas*a, stand second only to the Ka‘ba. 
Safa is an elevated platform surmounted by a triple arch, and ap- 
proached by a flight of steps. It lies south-east of the Ka‘ba, 
facing the black corner, and 76 paces from the “Gate of Safa,” 
which is architecturally the chief gate of the mosque. Marwa is 
a similar platform, formerly covered with a single arch, on the 
opposite side of the valley. It stands on a spur of the Red moun- 
tain called Jebel Kuaykian. The course between these two sacred 
points is 493 paces long, and the religious ceremony called the 
“sa‘y” consists in traversing it seven times, beginning and ending 
at Safa. The lowest part of the course, between the so-calltd 
green milestones, is done at a run. This ceremony is part of thf 
omra and is generally said to be performed in memory of Hagar. 
who ran to and fro between the two eminences, vainly seeking 
water for her son. The observance, however, is certainly oi 
pre-Islamic origin; and at one time there were idols on both the 
so-called hills. (See especially Azraqi, pp. 74, 78.) 

The Ceremonies and the Pilgrimage^ — Before Islam tbi* 
Ka'ba was the local sanctuary of the Meccans, where they prayed 
and did sacrifice, where oaths were administered and hard case? 
submitted to divine sentence according to the immemorial custom 
of Semitic shrines. But, besides this, Mecca was already a place 
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of pilgrimage. The custom had already such a hold on the Arabs, 
that Mohammed could not afford to sacrifice it to an abstract pur- 
ity of religion, and thus the old usages were transplanted into Is- 
lam in the double form of the omra or vow of pilgrimage to Mecca, 
which can be discharged at any time, and the hajj or pilgrimage at 
the great annual feast. The latter closes with a visit to the Ka'ba, 
hut its essential ceremonies lie outside Mecca, at the neighbouring 
shrines where the old Arabs gathered before the Meccan fair. 

The omra begins at some point outside the Haram (or holy ter- 
ritory), generally at Tanim, both for convenience sake and because 
Ayesha began the omra there in the year lo of the Hegira. The 
pilgrim enters the Haram in the antique and scanty pilgrimage 
dress (ihram), consisting of two cloths wound round his person 
in a way prescribed by ritual. His devotion is expressed in shouts 
of “Labbeyka” (a word of obscure origin and meaning) ; he enters 
the great mosque, performs the tawaf and the sa‘y and then has 
his head shaved and resumes his common dress. This ceremony 
is now generally combined with the hajj, or is per.formed by every 
stranger or traveller when he enters Mecca, and the ihram (which 
involves the acts of abstinence already referred to) is assumed at 
a considerable distance from the city. But it is also proper during 
one’s re.sidencc in the holy city to perform at least one omra from 
Tanim in connection with a visit to the mosque of Ayesha there. 
The triviality of these rites is ill concealed by the legends of the 
sa‘y of Hagar and of the tawaf being first performed by Adam 
in imitation of the circuit of the angels about the throne of God. 
There is a tradition that the Ka‘ba was a temple of Saturn (Shah- 
raslani, p. 431); perhai>s the most distinctive feature of the 
shrine may be sought in the sacred doves which still enjoy the 
protection of the sanctuary. These recall the sacred doves of 
Ascalon (Philo vi. 200 of Richter’s ed.), and suggests Venus- 
worship as at least one element (cf. Herod i. 131, iii. 8; Ephr. 
Syr., Op. Syr. ii. 457). 

To the ordinary pilgrim the omra has become so much an epi- 
sode of the hajj that it is described by some European pilgrims 
as a mere visit to the mosque of Ayesha; a better conception of 
its original significance is got from the Meccan feast of the seventh 
month (Rajab), described by Ibn Jubair from his observations in 
A.D. 1184. Rajab was one of the ancient sacred months, and the 
feast, which extended through the whole month and was a joyful 
season of hospitality and thanksgiving, no doubt represents the 
ancient feasts of Mecca more exactly than the ceremonies of the 
hajj, in which old usage has been overlaid by traditions and 
flosses of Islam. The omra was performed by crowds from day to 
day, especially at new and full moon. The new moon celebration 
was nocturnal; the road to Tanim, the Mas‘a. and the mosque 
were brilliantly illuminated; and the appearing of the moon was 
greeted with noisy music. An Arab market was held, where the 
Bedouins of the Yemen mountains came in thousand-^ to barter 
their cattle and fruits for clothing, and deemed that to absent 
themselves would bring drought and cattle plague in their homes. 
Though ignorant of the legal ritual and prayers, they i^erformed 
the tawaf with enthusiasm, throwing themselves against the Ka*ba 
and clinging to its curtains. They also entered the Ka'ba. The 
:9th of the month was the feast day of the Meccan women. 

The central and essential ceremonies of the hajj or greater pil- 
grimage are those of the day of Arafa, the 9th of the “pilgrimage 
month” (Dhu‘l Hijja), the last of the Arab year; and every 
Muslim who is his own master, and can command the necessary 
means, is bound to join in these once in his life, or to have them 
fulfilled by a substitute on his behalf and at his expense. Neglect 
of many other parts of the pilgrim ceremonial may be compen- 
^'ated by offerings, but to miss the “stand” (woquf) at Arafa is 
to miss the pilgrimage. Arafa or Arafat is a space, artificially 
limited, round a small isolated hill called the Hill of Mercy, a 
liitle way outside the holy territory, on the road from Mecca to 
Taif. The road is first northwards along the Mecca valley and 
^hen turns eastward. It leads through the straggling village of 
Mina, occupying a long narrow valley (Wadi Mina), two to three 
hours from Mecca, and thence by the mosque of Mozdalifa over 
a narrow pass opening out into the plain of Arafa, which is an 
^>q)ansion of the great Wadi Naman, through which the Taif road 
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descends from Mount Kara. The lofty and rugged mountains of 
the Hodheyl tower over the plain on the north side and over- 
shadow (he little Hill of Mercy, which is one of those bosses of 
weathered granite so common in the Hejaz. Arafa lay quite near 
Dhul-Majaz, where, according to Arabian tradition, a great fair 
was held from the ist to the Sth of the pilgrimage month: and 
the ceremonies from which the hajj wa.s derived were originally 
an apiK-’iidix to this fair. Now', on the contrary, the pilgrim is 
exjKHted to follow as closely as may be the movements of the 
prophet at his “farewell pilgrimage" in the year lo of the Hegira 
(A.D. 632). lie therefore leaves Mecca in pilgrim garb on the 8lh 
of Dhu‘l Hijja, called the day of tarwiya (an obscure anil pre- 
Islamic name), and, strictly sj^eaking, should spend the night at 
Mina. It is now, however, customary lo go right on and encami) 
at once at Arafa. The night should be spent in ilevotiun, but the 
coffee booths do a lively trade, and songs are as common as 
prayers. In- the afternoon of the next day the essential cercMuony 
begins; it consists simply in “standing" on Arafa shouting “Lab- 
beyka” and reciting prayers and texts till sunset. After the sun 
is down the vast assemblage breaks up, and a rush (technically 
ifadth daf\ najr) is made to Mo/Malifa, where the night prayer is 
said and the night spent. Before sunrise next morning (the 10th) 
a second “stand" like that* on Arafa is made for a short lime by 
torchlight round the mosque of Mozdalifa, but before the sun is 
fairly up all must be in motion in the .second ifada luw'ards Mina. 
The day thus begun is the “day of sacrifice,” and lias four cere- 
monies — (1) lo pelt with seven stones a cairn (jamrat al Unjiiha) 
at the eastern end of W. Mina, (2) to slay a victim at Mina and 
hold a .sacrificial meal, part of the llesh being also dried and so 
preserved, or given to the poor. (3) to be shavixl and so terminate 
the ihram, (4) to make the Ihinl ijCida, i.v., go to Mecca and per- 
form the tawaf and sa‘y (*omrat al-ilCida), returning thereafter to 
Mina. The sacrifice and visit lo Mecca may, how'e\’er, be delayed 
till the iJlli, J2lh or 13th. These arc the days of Mina, a fair 
and joyous feast, with no special ceremony except that each day 
the pilgrim is expected to throw seven stones at the jamrat al 
^aqaha, and also at each of two similar cairns in the valley. 1'lie 
stones arc thrown in the name of Allah, and are generally thought 
to be directed at the devil. This is, however, a custom older than 
Islam, and a tradition in Azraqi, p. 412, reiiresents it as an act of 
worship to idols at Mina. As the stones are thrown on the days 
of the fair, it is not unlikely that they have something to do wdth 
the old Arab mode of closing a sale by the purchas^T throwing a 
stone (Blruni, p. 328). The pilgrims leave Mina on the 12th or 
13th, and the hajj is then over. {See further Islam.) 

The statistics of the pilgrimage ennnot be given with certainty 
and vary much from year to year, l or a jatwa or judicial de- 
cision may be obtained that it is not obligatory for the Muslim 
lo journey to Mecca when the routes are in the hands of hostile 
forces. Estimates of the crowd vary from 50,000 to 70,000. In 
those vast assemblies, with little sanitary accommodation, 
infectious diseases spread rapidly. 

BrBi.ToORApHY. — Bcsiflcs the Arabic geop:raphcr.s and rosmographers, 
we have Ibn 'Abd Rabbih’s ilescrijition of Iht? mosque, early in the loth 
century {’Jkd Farid, Cairo ed., iii. 3^2 i>qq.), but above all the admir- 
able record of Ibn Jubair (a.d. 1184), by far the best account e.xtant of 
Mecca and the pilgrimage. It has been much pillaged by Ibn Batuta. 
The Arabic historians are largely occupied with fabulous matter as to 
Mecca before Islam; for these legends the reader may rcler to C. de 
Perceval’s Essai. How little confiilencc can he placed in the pre-lslamic 
history appears very clearly from the distorted accounts of Abraha’s 
excursion against the Hejaz, which fell but a few years before the birth 
of the Prophet, and is the first event in Meccan history w'hich ha.s con- 
firmation from other sources. See Niildeke’s version of Tabari, p. 204 
sqq. For the period of the Prophet, Ibn Hisham and WakidI are valu- 
able source.s in topography as well as history. Of the special histories 
and descriptions of Mecca j)uhlishcd by Wustenfeld {Chroniken der 
Stadt Mekka, 3 vols., 1857-40, with an abstract in German, i86j), the 
most valuable is that of Azraqi. It has passed through the hands of 
several editors, but the oldest part goe'^ back to the beginning of the 
gth Christian century. Kutbeddin’s history (vol. iii. of the Chroniken) 
goes down with the additions of his nephew to 1592. 

For European descriptions of Mecca from personal observation see 
Burckhardt’s Travels in Arabia (cited above from the 8vo ed., 1820). 
The Travels of Aly Bey (Badia, London, 1816) describe a visit in 1807; 
Burton’s Pilgrimage (3rd cd., 1879) often supplements Burckhardt; 
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Von Maltazan’s Wallfahrt nach Mekka (1865) is lively but very slight. 
'Abd el-Kazzaq’s report tu the Government of India on the pilgrimage 
of 1858 is specially directed to sanitary questions; C. Snouck-Hur- 
gronje, Mekka (2 vols., and a collection of photographs, The Hague, 
1888-89), gives a description of the Meccan sanctuary and of the pub- 
lic and private life of the Meccans as observed by the author during a 
sojourn in the holy city in 1884-85 and a political history of Mecca 
from native sources from the Hegira till 1884. Eldon Rutter, The Holy 
Cities of Arabia, vol. i. (1928), is the most recent work. For the pil- 
grimage see also Snouck-Hurgronjc, Hei Mekkaansche Feest (Leyden, 
1880). 

MECHANICAL ENGINEER. By the beginning of the 
19th century the development of the steam engine had resulted in 
a large increase in the size and number of machines in operation 
and the factory system was beginning to appear. The millwright 
and smith were not competent to devise and construct the new 
machines and consequently the profession of mechanical engineer 
came into being. The name of mechanical engineer became com- 
mon about the middle of the century. The British Institution of 
Mechanical Engineers was founded in 1847. About 1890 the field 
of mechanical engineering was restricted by the separation of the 
important field of electrical engineering. The field of the mechani- 
cal engineer comprises (i) power generation and transmission, (2) 
transportation of both men and goods, including railway, marine, 
automobile and aeronautic, as well as hoisting, conveying and 
pumping and (3) production, which includes machine tools as 
well as the final proclucls of manufacture. Functionally considered, 
the work of the mechanical engineer may be classified as design, 
construction, operation, research and investigation, maintenance 
and sales. The great majority of mechanical engineers are em- 
ployees of organizations engaged in production or transportation; 
a small percentage only is engaged in the private practice of their 
profession as consultants. In the United States, the education of 
the mechanical engineer is normally by a four-year undergraduate 
course in a degree-granting college or university. On completion 
of the course, a large percentage of the students enter the employ- 
ment of industrial organizations as apprentices for a period of one 
or two years; in most of the larger companies this work is organ- 
ized so as to give opportunities for gaining experience in various 
departments, with about three months spent in each. In Great 
Britain, there are only 14 universities which grant degrees in 
engineering and only a small fraction of the engineers arc trained 
in them. The normal preparation for the profession is by a five- 
year apprenticeship. Theoretical instruction is obtained by eve- 
ning work at local technical institutions, of which there are about 
150. These institutions usually grant diplomas on the completion 
of a prescribed course. In Scotland the university instruction 
occupies about six months of the year and it is customary for the 
students to alternate between study and work during the appren- 
ticeship. In England, this alternation is not usual, and apprentice- 
ship follows the completion of the university work. In Germany 
the conditions arc in general similar to those in Great Britain. 

(L. S. Ma.) 

MECHANICAL HANDLING. Before mechanical han- 
dling became an important operation in all industries a variety of 
appellations were assigned to machines for such purposes. At first 
the designation most favoured was “labour saving devices,” be- 
cause it was applicable both to the mechanical and to the econom- 
ical aspect; this designation has now been practically superseded 
by the one which heads this article. The term was coined in Amer- 
ica about the year 1900, but since 1920 it has been replaced there 
by the term “materials-handling.” 

The mechanical plant of a modern factory consists generally of 
two classes of machinery in addition to the power plant; that for 
manufacturing a certain commodity, usually by a complex series 
of operations; and the handling machinery which brings the raw 
material to the factory, moves it automatically from process to 
process, and finally conveys the finished commodity to the ware- 
house or forwarding depfit. The manufacturing process increases 
the intrinsic value of the goods; but the mechanical handling op- 
erations do not add to the value of the product and such work 
must therefore be performed at a minimum of expense. 

Mechanical handling devices are divided into two main sections, 
viz., continuous and intermittent. The former convey the material 


in a comparatively small but uniform and uninterrupted stream, 
while the latter convey larger units in intermittent succession. 
Continuous devices are subdivided into appliances for lifting 
material, i.e., bucket elevators and appliances for moving material 


horizontally, i.e,, conveyors. 
Bucket Elevators. — Bucket 



Fig. 1.— -vertical elevator, from 

WHICH CLEAN DELIVERY IS ENSURED 
BY TWO ALTERNATE APPLICATIONS 
OF A JOCKEY PULLEY 


TYPES OF 


elevators, though always included 
under continuous devices, are not 
absolutely continuous on ac- 
count of the almost imperceptible 
hiatus between the small suc- 
cessive loads. They consist es- 
.sentially of an endless belt, chain, 
or chains, which pass over an up- 
per and lower terminal, and to 
which suitably shaped buckets 
arc attached in close succession. 
Such devices may be used verti- 
cally, running at a high speed, for 
relatively light material, such as 
grain. For minerals a slower 
speed is necessary and the upper 
or delivery end of the elevator 
must therefore be disposed at an 
incline in order to ensure clean 
delivery, i.e., without spilling. 

If the inclined disposition is not 
suitable for the site a jockey 
pulley can be used to attain the 
same end, as shown in fig. i. But 
for this purpose two endless 
chains are necessary, which sup- 
port the buckets between them 

In the following brief descrip- 
tions of continuous handling de- 
vices no reference is made to the 
inclines up or down which they 
may negotiate. (For this infor- 
mation see diagram, fig. 9.) 

CONVEYORS 


One of the oldest conveyor devices is the worm or screw con- 
veyor. It consists of a stationary trough of wood or steel plates, 
in which a helix rotates and pushes the material fed into it 
from end to end. Its capacity is relatively small, it is apt to in- 
jure friable materials, and its driving power is high ; on the other 
hand, where mixing of the material is essential, as in the handling 
of poultry food, flour, etc., the worm is quite good; it has the 
further advantage that material can be fed on from any number 
of points and can likewise be withdrawn at any alternative point 
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or points, through openings in the base of the trough, which can 
be closed by sliding gates when not required. There are a number 
of types of the worm conveyor, one of which is shown in fig. 2. 

The pushfdate, scraper or drag conveyor is similar in prin- 
ciple to the foregoing, but the material is pushed along by an end- 
less running chain or chains, to which are attached dragging or 
pushing plates. This device may be used for handling larger quan- 
tities Aan the worm conveyor, but it shares its advantages as well 
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as disadvantages, so far as power consumption and possible injury 
to the material is concerned. It is fed similarly to the worm, 
in and out at any number of points, when the idle return run of 
the chain passes over the top of the working run. In fig. 3 this is 
illustrated diagrammatically. 

The U 4 ink conveyor is an obvious modification of this type, 
in which the chain itself is so formed that it will drag the material 



Fig. 3. — SIMPLE TYPE OF PUSH. PLATE CONVEYOR 


along without any other attachment. The links are in the form of 
the letter U. 

The De Brouwer or push-bar conveyor is widely employed in 
gas works for handling incandescent coke. This always runs in a 
trough filled with water. The trough is made with a renewable 
cast-iron base and the two chains, one on either side, which sup- 
port the pushing bars, are protected in recesses, and thus do not 
come in contact with the coke. 

All types of these conveyors, including those yet to be de- 
scribed, are fitted with power-driven sprockets at their delivery 
ends, and at their other ends with similar terminal sprockets ar- 
ranged with tension take-ups for keeping the chains taut. 

Band or Belt Conveyors. — ^Types of conveyors will now be 
considered where the material is carried on top of the conveying 
device, which method is more gentle. The foremost of these is 
the band or belt conveyor, illu.strated diagrammatically in fig. 4. 
This device consists essentially of two terminal drums over which 
an endless band travels, supported on its carrying as well as on 
its return run by idler rollers, pitched closely on the loaded run 
and two or three times the distance apart on the return run. Such 
idlers are ordinary small diameter rollers of steel in some instances, 
as, for example, for handling goods in packing cases; or more 
frequently a combination of three or more shorter rollers which 
give the band a trough-like shape when bulk material such as 
grain or coal is handled in large quantities. The idlers for the con- 
veying strand may be as close as 2 to 3 ft. apart, or even up to 
a distance of 6 feet. 

The belt or band itself can be made of various materials, that 
being chosen which will best suit the goods handled. Compound 
cotton-duck-and-rubber belting is most frequently employed. The 
pulley side has a rubber coating of about yV in., while on the edges 
and working side are thicker layers of rubber, finally the whole is 
vulcanized. For light work, cotton belting of the Gandy type 
may suffice, and the idlers are sometimes replaced by a board of 
hard wood. Balata belting is also used, as well as woven wire 



Fig. 5. — ACTION OF A THROW-OFF CARRIAGE. SHOWN DIAGRAMMATICALLY 

and even Swedish charcoal steel bands, which are quite as flexible 
as any of the foregoing. 

The only disadvantage of the band conveyor is that while it 
can be fed at any number of points by making adequate provision, 
the withdrawal of the material en route is somewhat complicated. 
It is true that, with an oblique plough, material can be scraped 
off at intermediate points if the band speed is low, but even then 
it is a makeshift and shortens the life of any but a steel band, 
for which such ploughs are therefore ordinary standard practice. 
For all textile and textile-rubber bands what is known as a *‘throw- 


off” or tripper gear is necessary. Such a throw-off device is shown 
diagrammatically in fig. 5. The full lines denote the machine in 
action, the band passing over idlers and B*; as shown in dotted 
lines, idlers A and B are out of action when the band with its load 
passes by. 

The Shuttle Conveyor is an important application of the band 
conveyor. Its use can best be visualized by an example. For 



instance, in a very long boiler house, where it is es.sential that 
the coal be delivered in a central position, an elevator or a skip 
hoist is installed to lift the coal to a level above the bunkers. 
Instead of providing two band conveyors, one on the right and 
the other on the left, for distributing purposes, only one length is 
installed, reaching from the elevator or skip hoist to the bunker 
most remote from the central position. This is mounted on rails 
and is made reversible so that it ran be run either to the right or 
to the left. 

With regard to the speed at which band conveyors may run, 
this may be said, broadly, to be 600 ft. per minute when handling 
maize, etc., while when handling lump coal it should not be more 
than 150 to 250 ft. per minute. 

Articulated Band Conveyors. — A number of conveyors are 
in use on the same principle as the band conveyor, but where end- 
less chains replace the band and to which are attached a variety 
of carrying elements. These may be likened to, and in fact are, 
articulated band conveyors. These all run at relatively slow speeds. 
The tyixi most frequently used is the slat or apron conveyor. It 
has the usual two sprocket terminals. Every link or every other 
link of the chains is provided with slats of iron, or of wood, 
furnished at their ends with small supporting rollers. {See fig. 6.) 


»T COURTISV OF lAOCOCK » WILCOX 

Fig. 7. — DIAGRAM SHOWING MAIN FEATURES OF TIPPING-TRAY CONVEYOR 

For handling small coal, etc., conveyors with steel slats, bent 
up at the sides, are employed. They are called continuous trough 
conveyors and form articulated troughs. A modification is intro- 
duced for the purpose of effecting intermittent delivery. It is 
known as the Tipping-Tray Conveyor and is illustrated in fig. 7. 

Reciprocating Conveyors-— fig. 8.) These are essen- 
tially steel troughs which are set into frequent reciprocating 
motion, so that with the forward stroke the material travels with 
the trough, while the trough returns to its initial position without 
the material, which travels forward in an almost continuous 
stream. 
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Coal Face Conveyors . — All the foregoing types are employed 
in collieries, but their construction is somewhat different on ac- 
count of the confined head-room in the coal seams. They are 
generally from lOo fo 180 yd. long to reach from gate to gate, 
and are so built that they can be readily taken down as the coal 
face recedes and be re-erected elsewhere. 

When inclines have to be negotiated in favour of the load, 
what is known as a retarding conveyor is employed, similar in 
principle to that last described, but with wire roi^es instead of 
chains to w^hich cast-iron discs are clamped at regular intervals. 

Such devices need no driving 
power, but rather a brake, if the 
incline is steep enough. 

All types of chain conveyors 
so far discussed employ endless 
chains running on vertical 
sprockets, so that the two 
ciPROCATiNG TROUGH CONVEYOR strands are di.sposed one above 
the other. In another type, known as general purpose con- 
veyors, the chains run over horizontal sprockets, so that the 
two strands are side by side, or by the addition of guide 
idlers they may run over a more complex path on an essentially 
horizontal plane. 

Gravity Roller Conveyors.— Gravity roller conveyors con- 
sist of benches, the upper surface of whic h is provided with light 
rollers of two to three inches in diameter, placed close together 
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and running in ball bearings disposed at a downward gradient of 
2% to 5%, so that any object with a flat base, such as a packing 
case, can run down by gravity. 

A great variety of types of continuous handling machinery are 
employed in modern factories. Sometimes when conveying mate- 
rial from one point to another it is exceedingly difficult to deter- 
mine which of the many devices obtainable is best suited for the 
specific puipose in hand. The accompanying diagram, fig. 9, will 
be helpful in such a case. On the left hand side it shows a hopper 
A, containing a material which will run down an incline of 45®, 
and which will therefore convey itself by gravity to any one of 
the conveying devices represented by radial lines in the diagram. 
The circles to the left of the datum line represent the receiving 
terminals of all types of conveyors or elevators. The devices 
shown by circles in a variety of positions may be what are usually 
known as bucket elevators, bucket conveyors, etc., according to 
the incline at which they work. At an angle of 90® to the datum 
line, and above, such a device would be a bucket elevator, and 


would remain so at any angle to about 67*5®, when it would 
merge, stage by stage, into a bucket, tray, push-plate, slat, apron 
or band conveyor, the latter on the datum line. 

All devices above the datum line must, obviously, be power- 
driven, the actual power cxpxinditurc depending upon the height 
to which the material has to be raised, plus power necessary to 
overcome friction. If it be assumed that all the devices shown on 
the diagram arc of the same capacity, i.c., carry the same load in 
a unit of time, the driving power needed will decrease gradually 
until the conveyor parallel with the datum line is reached, where 
only frictional resistance has to be overcome. Below the datum 
line gravity enters into the calculation, so that at a downward 
gradient of about 7^® gravity alone is sufficient to overcome fric- 
tional resistance and the conveyor will run by itself. Finally, there 
are positions which would need a retarding conveyor or inverse 
elevator. As the down gradient increases, gravity assists further, 
pro ratOf and if suitable gear is applied to one of the conveyor 
terminals energy may be collected to actuate other machines, to 
be converted into heat by a brake, or to be dissipated. 

The usual type of conveyor for moving material both hori- 
zontally and vertically is known as the bucket conveyor. It resem- 
bles the bucket elevator very closely, but the buckets are rather 
different. 

Another type is the V-bucket conveyor, the buckets of which 
are V-shaped and attached to two endless chains, one at each 
side. The portion of such a conveyor which runs horizontally, 
constitutes a scraper conveyor, and that which runs vertically, a 
bucket elevator. At the junction of the horizontal and vertical 
runs the material drops automatically into the buckets. The path 
of the conveyor may be L-shaped or in the form of an oblong, 
but the machine must always discharge on a horizontal run if ever 
so short. 

If the buckets arc not rigidly connected to the chains but sup- 
ported on trunnions and above their centre of gravity they con- 
stitute what is known as the gravity bucket conveyor. Devices of 
this kind are generally so disposed in power-houses that the lower 
horizontal run passes along the basement floor, ascends at one 
end of the building, traverses the top floor above the bunkers and 
descends at the other end, thus forming an oblong. Owing to their 
method of suspension the buckets always remain in a perpendicu- 
lar position, except when they are tipped and thus emptied by 
coming in contact with a tripping device at the various points of 
discharge. They are filled in the basement by a rather complex 
feeding device while the chain of buckets is under way. Gravity 
bucket conveyors were at one time largely used in power-houses, 
where they sometimes handled coal on the ascending and upper 
horizontal run, discharging the coal into the bunkers, while the 
lower run collected the ashes. They arc slow-running, rather ex- 
pensive machines, but very reliable. As, however, they are now 
but rarely installed, no further comment is necessary. Pneumatic 
handling is dealt with in a separate article. {See Pneumatic Con- 
veying.) 

Intermittent Handling Devices,— The following types are 
the most important under this heading: ropeways and aerial cable- 
ways; mono-rails and telphers; finger-tray elevators; and skip 
hoists. The last two devices only are dealt with here, the others 
form the subjects of separate articles. 

Finger- or Swing-Tray Elevator . — ^This device serves the same 
purpose as a bucket elevator, but handles larger intermittent loads 
such as packages, cases, baskets, sacks, barrels, etc. It can re- 
ceive goods on any one floor and set them down on any other. 
The loads are picked up on the ascending strand and set down on 
the descending one. The device consists of one or two endless 
chains with corresponding upper and lower sprocket terminals. 

The Skip Hoist . — ^This device may be likened to a bucket ele- 
vator having only one bucket, which, instead of running contin- 
uously in the same direction as the former, works intermittently 
up and down a vertical or steeply inclined rail-track. With a twin 
installation one skip is in the loading position while the other is 
discharging ; usually the discharge is over the top, like a ‘‘monkey- 
on-a-stick.” 

The size of the skip is determined by the tonnage to be handled 
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and the depth of the pit. The skip may be of either the top or 
bottom discharge type. In the former instance the skip is provided 
with a bail, to the base of which it is hinged. At its upper end arc 
trod wheels, which follow at the discharge point along an approxi- 
mately horizontal path, whereby the skip is lipped and emptied. 
As a rule there are also a pair of trod wheels which guide the 
lower end. With bottom-discharge skips, as the name implies, a 
door is provided at the base of the skip, which at the same time 
forms a shoot, and which is kept closed during travel, generally 
by means of a pair of wheels which engage in a certain way. At 
the discharging point these rails arc interrupted, when the weight 
of the contents forces open the door and thereby effects discharge. 

In operation the initial speed of travel of a skip hoist is slow, 
gradually increasing to a maximum of 5 ft. per second and de- 
creasing again when approaching the upper delivery point. The 
rate of speed may be controlled by the form of the drum on which 
the wire rope is wound, this being lemon-shaped; or in large 
installations by automatic speed variation of the motor. Skip 
hoists are in use for twin installations, having a maximum han- 
dling capacity of 500 tons per hour, while the skips hold as much 
as 6 cubic yards. (See Mass Production.) 

Sec H. H. Broughton, Electrical Handling of Materials (1921-23) ; 
H. V. Hetzel, Bell Conveyors and Belt Elevators (1922, 2nd ed., 1926) ; 
G. E. Zimmer, Mechanical Handling and Storing of Material (1916, 
3rd ed., 1922). (G. F. Z.) 

MECHANICAL MAN : sec Robot; Automatic Machines; 
Conveyors in Mass Production. 

MECHANICAL REFRIGERATION: sec Refrigera- 
tion and Ice Manufacture. 

MECHANICS. This branch of applied mathematics deals 
with the motions of bodies; with the forces by which those motions 
are conditioned, and with the balance of forces on a body at rest. 
The word implies a connection with machinery (Gr./xT/xAFiy) ; but 
this and other practical applications arc to-day more commonly 
included under the heading of “applied mechanics,’^ which covers 
such subjects as elasticity and the strength of materials, hydro- 
mechanics and aerodynamics, mechanism, ballistics, etc. (qq.v.). 

Theoretical mechanics, the foundation of all these subjects, 
may be divided into two closely related parts: dynamics, which 
is concerned with moving bodies, and statics, which treats of 
equilibrium, or rest. Dynamics — so-called because one aspect of 
the interaction between bodies, by which their motions arc con- 
ditioned, is the occurrence of what we recognize as force (Gr. 
bvvafXLs ) — ^may again be subdivided into khu^itmtics, which deals 
with motion from the standpoint of measurement and precise de- 
scription, and dynamics proper, which is concerned with causes, or 
“laws” of motion. Statics, the theory of balanced forces, can be 
establi.shed on foundations of its own, as an independent science; 
but it is now customary to base it on the laws of dynamics, of 
which science it thus becomes a special branch. This procedure 
will be followed in this article, which attempts to present the 
es.sential features of the Newtonian scheme. 

Speaking broadly, two standpoints are po.s.siblc. The first pre- 
sents dynamics as a science which has been constructed, by induc- 
tion, on a basis of experiment. Corresponding with the axioms 
of Euclidean geometry (which “neither require, nor are capable of 
proof”) we have, in dynamics, “laws of motion,” c.g., a body 
which is not disturbed by force continues to move with uniform 
speed in a straight line. These “laws,” it is claimed, can be put 
to the test of experiment; and on them, step by step (as in the 
successive propositions of Euclid), is developed a system not only 
embracing in its scope all motions which occur in the material 
universe, but which has been proved by actual trial to maintain 
contact with that universe at every stage. 

Difficulties in Verification of Laws. — It is recognized, of 
course, that practical limitations prevent an exact verification 
of 4ny theoretical “law”; but a far more .serious objection can 
be advanced against this presentation of dynamics, in that it 
involves an “argument in a circle”: with whatever refinement the 
experiment is made, it cannot be interpreted without recourse to 
ideas which are themselves an essential part of the theory under 
examination. For example, if we seek to verify the “law” which 
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has been stated above, our first requirement is a body free from 
the action of force; but no such body is available for test, because 
any body to which we can have access is subject to the earth s 
attraction. Therefore wc must arrange that the attraction, since it 
cannot be eliminated, shall be neutralized, and this is attempted 
in what is known as “Att wood’s machine”: the body under te.st 
is connected, by a light string passing over a freely-running pulley, 
with a second body of equal weight : and under these conditions 
it is found that, started with any initial velocity, it retains that 
velocity almo.st unchanged. However quite apart from the fact 
that a small reduction in velocity (which may reasonably be 
attributed to friction) is always ob.served in any actual exfieri- 
ment, there are difficulties in accepting this result as a proof of 
the “law” in question. Wc have found that a body moves with 
(.sub.stantially ) uniform .speed and direction; but it is not a body 
on which no force is -acting, and without recourse to the prin- 
ciples of dynamics (themselves dependent on the law) we have no 
grounds for asserting that the forces vfhich act upon it do in fact 
neutralize one another. 

Dynamics as an Abstract Science. — Ditficulties of this kind 
are avoided if wc adopt the alternative standpoint, according to 
which dynamics, as a purely abstract science, may legitimately 
be founded upon any set of initial assumptions (or “laws of 
motion") which is convenient and not self-contradictory. In con- 
structing this theoretical .system, we are under no obligation to 
verify that contact with the actual universe is maintained at 
every stage; for the system is concerned with the motions of 
purely ideal bodies whose ])roperties are po.stulated in its funda- 
mental a.s.sumptions, and provided that it is developed by logical 
processes, according with the accepted ]>rim:iples of mathematics, 
its conclusions will be valid consequences of tho.se assumptions. 
Whether it will lead to results having any corre.spondence with 
(he observed motions of actual bodies is an entirely separate ques- 
tion, which must be decided a posteriori, by comparing these 
re.sults with experiment. But the available tests apply only to the 
system as a whole: we cannot devise an experiment which will 
verify any one of its assumptions apart from the rest. 

It follows that any sjiecial importance which thc.se assumfitions 
may have, in relation to the actual universe, arises solely from 
the fact that they constitute the .simplest po.s.siblc description. To 
describe the motions of the bodies width form our solar system, 
wc may either, as in the Ptolemaic system, specify the motions 
of those bodies relative to the earth, or, as in the Copcrnican 
sy.stem, specify their motions relative to the sun. Either descrip- 
tion (provided that its details are correct ) is equally valid, and the 
superior merit of the Cojicrnican system consists solely in the fart 
(hat its description is simpler. It remained for Newton to di.s- 
cover a still more simple description, by inventing a compre- 
hensive theory of dynamics wJiirh follows logically from three 
fundamental assumptions, or “laws." However his theory is .still 
de.scriptjon, it docs not explain; for whilst, like the axioms of 
geometry, his laws arc incapable of proof, they cannot by any 
stretch of imagination be regarded as self-evident and therefore 
needing no proof. 

Newton’s assumptions are incapable of proof, i.c., of direct veri- 
fication by experiment, for reasons which have been indicated 
already; but, from the standpoint now considered, such verifi- 
cation is in no way essential to the development of his theoretical 
sy.stem, and the appeal to experiment, by which that system is 
related with the actual universe, can equally well be made when 
the system is complete. Whatever view be taken of the philo- 
sophical question, it must be admitted that the real evidence for 
his “laws,” as an expression of the facts of nature, is to be. found, 
not in laboratory experiments aimed at direct verification, but in 
the close accord with experience of every conclusion which has 
been l>ased upon them. 

KINEMATICS 

Speed. — I. The notion of speed, c.g., of a car or railway train, 
is familiar in evciy-day experience. When we say that a train is 
travelling with a speed of 60 miles per hour, wi? mean that it is 
moving at a rate which, maintained constant, would take it fio 
miles along its route in one hour, one mile in every minute, or 88 
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feet in every second. We do not mean that this rate is in fact 
constant: a train which is travelling at 6o miles per hour may, 
during the nexj^ few minutes, increase its speed, stop, or even 
retrace its path. What we mean is that the actual distance trav- 
elled will be 88 ft., very nearly, in the next second, 8-8 ft., almost 
exactly, in the next tenth of a second, and so on: given the in- 
stantaneous value of the speed, we can foretell the distance more 
closely, the shorter the interval of time. 

Kinematics gives precision to this idea of speed by fixing at- 
tention on an interv^al which is indefinitely short. Let be the 
distance of the train from its starting point, t the time which has 
elapsed since the start; then, as the train moves, s will increase 
with t. If the speed is constant from the start (say 5 miles per 
hour), and if s is measured in miles and t in hours, then evidently 
s and / will be connected by the relation 

5=5/, ‘ (i) 

and in a further interval of /' hours the inerease in s will be 5' 
miles, where 

j'=5/'. (2) 


W’hcn the speed s is variable, (i ) will no longer hold; but the 
relation (2) will still be satisfied, provided that /' (and therefore 
s') is indefinitely small. On this understanding we have 

i.e.y in the notation of the calculus, 

" dt ’ 


(3) 


so the speed 5 may be found by differentiating the distance 5 with 
respect to the time /. 

2. Almost all cars, and occasionally trains, carry an instrument 
which records the distance travelled. If we take simultaneous 
readings of this instrument and of a clock, we can plot, in accord- 
ance with the principles of graphical representation, points which 
relate corresponding values of 5 and t; and if a large number of 
such points are plotted and connected by a continuous curve, this 
curve may be taken to represent the relation between s and t over 
the whole period of the observations. A curve of this nature is 
called a distance-time or s~t diagram: if P (fig, i) is a point on 
the curve, we know that the car 
or tmin was, at a time repre- 
sented (on the time-scale ) by the 
length OLy at a distance from the 
atar ting-point, which is repre- 
sented (on the distance scale) by 
the length OH. 

Now let Q be another point on 
the curve. Then we know that the 
distance from the starting-point, at a time represented by the 
length OAf, is the distance represented by the length OK; and it 
follows that a distance represented by the length HK was travelled 
in an interval of time represented by the length LM, This means 
that the average speed during that interval of time is given by 

distance represented by HK, or QN 
time represented by LA/, or PN * 

ue.y it is measured by the dope of the line PQ. 

Speed Represented by Slope of Tangent , — If the speed 
were in fact constant, this slope would be constant for all inter- 
vals of time; so we see that the 5-/ diagram for motion at con- 
stant speed is a straight line. In general the speed will vary during 
the interval considered ; but its variation may be neglected if the 
interval be sufficiently small; i.e., if 0 be sufficiently near to P. 
Ultimately, when the interval is infinitesimal, PQ is the tangent 
at P. We thus obtain a graphical interpretation of the formula 
(3): in a distance-time diagram, the speed at a time correspond- 
ing to P is measured (on an appropriate scale) by the slope of the 
tangent at P, Even when the formula (3) cannot be used, because 
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s is not known as a mathematical function of the speed can be 
estimated by graphical methods. 

Distance Represented by Area Under Curve. — 3. Mathemati- 
cally, the formula (3) implies that 

s=fSdt; (4) 

i,e., the distance s may be found by integrating the speed 5 with 
respect to time t. Let 5 and t be related, after the manner of fig. 1, 
in a speed-time diagram (fig. 2): the graphical interpretation of 

(4) is that the area under the 
portion PQ of the speed-time dia- 
gram measures (on an appro- 
priate scale) the distance trav- 
elled in the interval represented 
by LM, 

To establish this rule independ- 
ently, we have only to notice, ( i ) 
Fig. 2 that it would be obviously true 

if the speed were uniform — in which case PQ would be a horizontal 
straight line, and the area would be proportional to (speed) X 
(length of interval) ; (2) that it would be true if the speed changed 
suddenly at the ends of finite but short intervals, and remained 
constant during those intervals, so that the speed-time curve con- 
sisted of a number of small steps, as indicated in fig. 2; and (3) 
that the conditions contemplated in (2) will be indistinguishable 
from the actual conditions, and the stepped diagram indistinguish- 
able from the actual curve, if the intervals arc sufficiently short. 

Acceleration. — ^4. When the speed varies, we use the term 
acceleration to denote the rate at which it increases. Thus, if the 
speed of a train changes from 6 to 10 ft. per second in an interval 
of 2 seconds, the total increase in speed during this interval is 
10—6 = 4 ft. per second, and hence the average rate of increase, 
i.e,, the average acceleration of the train, is 4- = 2 ft. per second per 
second. In symbols, if the speed increases by S' in an interval of 
time t% then the average acceleration is measured by 



To obtain an accurate measure of varying acceleration, we make 
the time interval t', as before, indefinitely small. Corresponding 
to (3) we have, as an expression for the instantaneous accelera- 
tion f, 



and corresponding to (4) wc have 


S^fjdt, 


( 5 ) 

( 6 ) 


Thus the acceleration / may be found by differentiating the speed 
5, and the speed by integrating the acceleration, with respect to 
the time t. Similarly, in relation to graphical methods, we may 
say that: 

(a) in a speed-time diagram, the acceleration corresponding to 
a point P is measured (on an appropriate scale) by the slope of 
the tangent at P; 

(b) The area under a portion PQ of the acceleration-time 
diagram measures (on an appropriate scale) the increase of speed 
in the corresponding interval of time. 

Velocity. — 5. In this discussion of speed and acceleration, we 
have not been concerned to know the route of our train. Dis- 
tance (s) has meant distance measured, from some arbitrary 
starting point, along the route; and in this sense a train can be 
said to be distant s from the starting point, although it may be. 
if the route is circuitous, much nearer “as the crow flies.” Speed 
and acceleration have been understood, similarly, as measured 
along the route. Direction has had no meaning, except in the 
sense that the train may be travelling forwards or back, i.e., with 
positive or negative speed. 

These ideas were sufficient, because we were concerned with 
motion in some definite path, or route If, instead of the train, 
our concern had been with a ship, we should have had to consider 
the direction, as well as the speed, of its motion at every instant. 
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Whereas the position of the train could be specified by means of 
one quantity (the distance 5), two quantities are required to fix the 
position of the ship: thus, if 0 (fig. 3) is a fixed point on the 
earth’s surface, and ON, OE are lines through O in a northerly and 
easterly direction, the position P can be specified by assigning 
values to the distances PK, PL. 

Let QPR be the path of the ship. 

Then, as the ship moves from P 
in the direction of R, the dis- 
tances PK, PL, i.e.y the lengths 
OL and OK, will increase. Let x 
and y (according to the usual 
convention) denote these dis- 
tances, or coordinates. Then the 
speed u with which the ship is travelling east will be the rate at 
which * increases; i.c., we shall have, as in equation (3) 



7/ 


dx 

Jt' 


^ 7 ) 


Similarly, the speed v with which the ship is travelling north will 
he given by 


V 


dy 

dt 


(8) 


The actual direction of motion, when the .ship is at /*, is along the 
tangent at P to the path QPR; the speed along the path has, at 
this instant, some definite value S. We say that the ship has a 
velocity S in the direction of the tangent. Thus velocity is a 
quantity w^hich has the nature of a speed, but which al.so possesses 
direction; in equations (7) and (8), wc may say that n is the east- 
ward and V the northward velocity of the ship. 

Composition and Resolution of Velocities. — 6 . We have 
seen that the actual velocity S of the ship at P may be regarded 
as a combination of the two velocities u and v: when u and v are 
both known, it must evidently be determinate, both in magnitude 
and direction. To find the required relations between S, u and v, 
wc have only to imagine that the ship, on reaching P, maintains 
its velocity unchanged. The path then becomes a straight line PT 
3)1 and in an interval t the ship will go to T, where 

PT^St, (9) 


as in (i). Also, since u is the eastward velocity, and LH (or PM) 
the eastward distance covered in the interval t, we have 

PM^ut; (10) 


hence, dividing corresponding sides of (g) and (10), we deduce 
that 


and similarly. 


u 

S 


V 

S 


PM 

-pT 


= cos^, 1 


> 


MT 

'PT 


— sind. J 


(ii) 


The Parallelogram Law . — ^Thus (fig. 4 ) the component velocities 
u, V and the resultant or total velocity S can be represented both 



in direction and magnitude by the sides and diagonal, respectively, 
a parallelogram. In this particular instance the parallelogram 
a rectangle ; but the same result can be established when (as in 
bg. 5) the directions of u and v (i.e., the directions of the coordi- 
nates X and y) are not perpendicular. The total velocity 5 may be 
regarded as made up of two velocities, u, v, represented in direc- 
tion and magnitude by PM and PN, the sides of any. parallelogram 
of which PT is a diagonal. 
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Composition and Resolution of Accelerations. — 7. Similar 
relations hold for accelerations; i.e., a resultant or total accelera- 
tion F may be resolved into two components (e.g., an eastward 
acceleration /, combined with a northward acceleration /,.) which 
arc related with F by the parallelogram law. Corresponding to 
equation (5), we shall have 


and 


du 
'dt ' 
d'KK 
dP ’ 


by (7), 


^ Z' <«■ 
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(12) 


The Vector Law. — 8. Two coordinates x, y suffice to define 
the position of a ship, becau.se this is (practically speaking) a 
body moving in one plane. To define the position of an aeroplane, 
we require a third coordinate; viz., the height z above some stand- 
ard level. Corresponding to (7) and (8), wc have the expression 


w - 


dz 

dt' 


(13) 


for the vertical component of velocity; and (. orre.sponding to 
(12) the expression 




dw ^ d-z 
di dp' 


(14) 


for the vertical component of acceleration. 

The parallelogram law has an obvious extension in three dimen- 
sions. If OP, the diagonal of a 
parallelopiped (fig. 6), represents 
a velocity or acceleration in di- 
rection and magnitude, this may 
be re.solved into components rep- 
re.sented in direction and magni- 
tude by OA, OB, OC, the sides of 
the parallelopiped. Speaking gen- 
erally, we say that velocities and 
accelerations may be resolved 



Fig. 6 

and compounded according to the vector law. 

Motion of a Projectile in Vacuo. — g. A simple example will 
serve to explain the application of the.se kinematical principles. 
We may assume (as a deduction from ixpcriment; that a body 
moving in vacuo near the surface of the earth has a constant total 
acceleration g directed vertically downwards: making this assump- 
tion, we proceed to calculate its path, or trajectory. 

To define the position of the moving body (or projectile), wc 
take axes Ox, Oy, Oz, fixed in relation to the earth. We take Oz 
to be directed vertically upwards; i.e., in the line of the resultant 
acceleration. Then the acceleration has no component along Ox 
or Oy, and we have from (12) and (14), 

=/jp==:o, whence const.. 


dt 

~ - fy^o, whence ? = const., 
dt 


(X 5 ) 


— —g, whence w- (const.) —gU J 

dt 

Now let Oy be taken horizontal and perpendicular, at some definite 
instant (/~o), to the direction of motion; then, at this instant, 
there is no component velocity in the direction Oy; i.e., v = o. 
Hence, according to the second of equations (15), v will be zero 
always; i.e., the trajectory lies wholly in the plane zOx. 

The problem is now two-dimen.sional. If Mo, are the initial 
components of velocity (viz., at time / = o), we have from (7) 
and (15), 
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and 


^ =Wo, whence a; = («o/+ const.), 
dz 

— —wo—gty whence s=(wo/— }^/*+const.). 


(i6) 


Finally, let 0 (fig. 7) be the position of the particle at the instant 
(/ = o 3 . Then the constants in (16) will vanish, and we may write 


t^x/un, 


Wo _ I 

1^0 2 



(17) 


The form of this relation between z and x shows that the path is a 
parabola; z vanishes when o (i.e., at the point 0), and again 
when 


2UoWq 

S 


(18) 


10. Equation (18) gives the 
range OP of a projectile, on any 
inclined plane Ox, in terms of the 
circumstances of projection. If 
OT be the tangent to the trajec- 
tory at 0 , and if OT represents 
the velocity at this point, then 
ON y OM (fig. 7 j will represent f/o 
and Wo, according to the parallel- 
ogram law. Hence we see that 
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= «o‘ + W(r 4- 2//oWoCOSQf, 

= (//o — W»o)“+ 2 «oWo(cOSQf+l), (19) 

=^(mo— W o)Hgi^(cosa+i), 


by (18), where R is the range. Clearly, if q and a are fixed, R 
will be greatest when tto — Wo; i.e., when 07 ", the direction of pro- 
jection, is equally inclined to Ox and Oz. The maximum range for 
the plane Ox is 


Ru 


g(i 4- cosa) 


(20) 


and all points on Ox whose distance from 0 is less than Rmn% 
will be within range of a projectile started with velocity q. 

1 1 . Now suppose that q is fixed but a varied ; then we have a 
different value of the maximum range for every slope. Writing 
r for Rmnx , the value corresponding to a, we have from (20) 


~ = i4-cosa, where /- ^ 

r g 


(21) 


Equation (21) holds of all points which are just within range of 
Oy for a projectile started with 
velocity q: its form shows that 
such points lie on a parabola 
{APQy fig. 8), having its focus at 
0 and vertex at A, where 0/1 = 
q^/2g. The (parabolic ) trajectory 
which goes through P is shown by 
a dolled line; its original direc- 
tion OT bi.spcts the angles AOPy and it touches the parabola APQ. 
Every direction of projection gives a maximum range for some 
plane; hence the parabola APQ will be touched at some point by 
every trajectory having initial velocity 9, and all points inside it 
are within range of O. It is called the “parabola of safety.’’ {See 
also the special article on Kjnkmatics.) 
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12. The general problem of dynamics is to investigate the 
motions of two or more bodies, as affected by interaction. Such 
interaction may be caused by collision, as of two billiard balls, or 
it may be due to mutual attraction, as of the earth and the sun. 
Following New'ton, wc shall describe it as operating by the exertion 
of force \ when two bodies A and B interact, we say that A exerts 
a force on By and that B exerts a force on A. From a strictly logi- 


cal standpoint the notion of force is unnecessary; but it is con- 
venient, since it enables us (in theory) to confine attention to a 
single body. Thus, in the problem just discussed, we are really 
concerned with the relative motion of two bodies, the projectile 
and the earth ; but we can confine attention to the projectile, once 
we have postulated that its interaction with the earth is equivalent, 
so far as its own motion is concerned, to the imposition of a force 
which gives it a constant downward acceleration g. 

The ‘‘Laws of Motion.” — 13. Newton’s “laws of motion” are 
postulated relations between forces and their effects. If we were 
concerned merely to formulate an abstract scheme of djmamics, 
having no necessary relation to the material universe, we could 
postulate any relations that are self-consistent. Newton was con- 
cerned to “explain” (i.e., to describe) the observed motions of the 
heavenly bodies, and the special significance of his relations lies in 
the fact that they lead to deductions which are confirmed by ex- 
periment. This fact, however, docs not compel us to appeal to 
direct experiment for a justification of his “laws”; as stated al- 
ready, we are quite at liberty to postulate them arbitrarily, a.s 
fundamental axioms of an abstract dynamical scheme, and to leave 
for subsequent investigation the question whether this scheme does 
in fact correspond with “reality.” 

Newton’s First Law. — 14. The first question which pre.senls 
itself is, what is the behaviour of a body which is not affected by 
force? Newton’s answer to this question is contained in his first 
law: “Every body remains in a state of rest or of uniform motion 
in a straight line, unless it is compelled by impressed forces to 
change that state.” This law, sometimes called the “law of inertia," 
had been propounded by Galileo in 1638, nearly fifty years before 
the appearance of Newton’s Principia. 

To give precision to the foregoing statement, wc must explain 
what we mean by “a state of rest.” The position of a body in 
space can be defined (§8) by specifying the values of three co- 
ordinates X, y, z, relative to axes OXy Oy, Oz, When x, y and z 
have constant values (not varying with time), we may say that 
the body is at rest in relation to Ox, Oy, Oz; if these axes are 
moving in space, the body will move with them : if they are fixed in 
space, the body may be said to be in a state of absolute rest. The 
difficulty in this description (if we keep in mind the question of an 
ultimate appeal to experiment) is to state what we mean by “axes 
fixed in space.” From a logical standpoint, this is a serious diffi- 
culty in the Newtonian scheme. For practical purposes however 
wc may be content with the assertion, that we are at liberty to 
postulate the existence of some fixed system of axes, when wc 
formulate our abstract scheme of dynamics; and that we shall be 
involved in no sensible error, when we come to a comparison with 
the real universe, if wc assume that these axes are at rest in rela- 
tion to the “fixed” stars. By “uniform motion in a straight line" 
Newton means, in our language, “velocity constant in magniturli’ 
and direction.” So the answer to our first question is definite; 
the motion of a body not affected by force may be described, in 
accordance with the kinematical principles of §§ 5-8, as a motion- 
referred to a system of axes fixed in space, in w^hich the component 
velocities u, v, w do not vary with time. 

Newton’s Second Law* — 15. It follows from this discussion 
that, if u, V, w vary with time {i.e., if the body has acceleration 
in relation to the fixed axes), then forces must be assumed to act. 
The next question is, how do forces affect the motion of a body? 

Newton’s second law states: “Change of motion is proportion:il 
to the impressed force, and takes place in the direction of the 
straight line in which that force is impressed.” “Change of mo 
tion,” in our language, may be taken to mean acceleration:*^^ 
deduce that the possession by a given body of an acceleration / 
in any direction implies that a force P, proportional to F, must be 
acting in that direction; i.e., 

P^MF, ( 22 ) 

where M has some constant value. 

16. Let F be equivalent to (or the resultant of) three compo- 
nent accelerations /„ /,., /* in the directions of the fixed axes Ox 
Oy, Oz. Then the possession by the given body of an acceleration 
/x alone would imply the existence of a force X, parallel to Ox and 
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of magnitude 

.similarly, its possession of accelerations fy and /•I alone, would 
imply the existence of forces T and Z respectively, where 




We postulate that two or more forces acting simultaneously 
produce an acceleration which is a combination (i.e., the resultant) 
of the accelerations which they would produce when acting sep- 
arately; and since F is the resultant of the accelerations /», /., 

we deduce that the forces A', Y and Z, acting together, produce 
the same effect as the single force P. So P may be regarded as 
the resultant of three component forces -V, V, Z; and since these 
four forces are proportional to the accelerations F, /», />, /*, it 
follows that forces, like accelerations, can be resolved or com- 
jiounded by the vector law. 

Inertia. — 17. This last result will be made the basis of the 
science of statics (§37 ). If now we imagine the body to be 
changed, it is clear that, whilst Newton s .second law will still hold, 
the constant of proportionality M in equation (22) may be differ- 
ent. We must regard M as a quantity as.sociated with a given 
body: it is termed inertia (/.c., sluggishness), because, according 
to equation (22), the acceleration produced by a given force will 
be less, the greater the value of M. Inertia, regarded as a meas- 
urable quantity, is commonly designated by the term mass, and 
defined as the quantity of matter in the body. 

When the ma.ss of a body is specified, and the magnitude and 
direction of the force which acts upon it, the acceleration F can 
he deduced, and we are left with a i)roblem in kinematics; e.g., 
if we know that the earth exerts on any body a constant down- 
ward force, we may conclude that it gives to the body a constant 
downward acceleration, denoted by the symbol i'; so the prob- 
lem of a projectile in vacuo may be treated as an example in 
kinematics (§§9-11). 

Newton’s “Third Law.” — 18. As we have stated above, force 
is to be regarded merely as one aspect of a mutual action between 
two bodies. If a body A experiences a force P in consequence of 
interaction with another body B, then B will also be subjected to 
force. This principle is propounded in Newton s third law of 
motion: ^‘Action and reaction are equal and oppo.site;” i.e., we 
postulate that the force experienced by B will be a force equal in 
magnitude but oi)posite in direction to the force P, and having the 
same line of action. 

On the basis of these three laws, with a further postulate regard- 
ing the mutual attraction of two bodies at a distance (f.c., the “law 
of gravitation”), Newton erected the whole structure of his dynam- 
ical scheme. That structure, as we have already inferred, is 
purely mathematical, concerned to work out, according to the laws 
of kinematics, the consequences of accelerations which are postu- 
lated in the so-called “laws of motion.” Force and ma.ss are secon- 
dary notions, not really essential to the scheme, but they simplify 
its presentation, and for this reason it is convenient to retain 
them, and even to introduce further dynamical concepts which may 
be based upon the fundamental relation (22). These concepts we 
now proceed to develop. We shall show that the laws of motion, 
a]>plied to a single mass, lead to relations which hold in respect of 
•my system of masses, and form the basis of general equations 
{see Dynamics). 

Units of Measurement. — 19. Before we can employ equation 
(22) to deduce exact numerical results, we must define the units 
in which force, mass and acceleration are to be measured. The 
unit of acceleration will be that which involves a unit increase of 
velocity in a unit of time; and the unit of velocity will be the 
v(?locity of a point which moves through a unit of distance in a 
unit of time. Thus, in the first place, we have to fix the funda- 
uiental units of length and time: if, for example, we choose the 
foot and the second, the unit of velocity will be i ft. per sec. and 
unit of acceleration will be i ft. per sec. per sec. Inertia 
^eing defined (§ 17) as a constant quantity associated with a given 
fiody, independent of its velocity or acceleration, the unit of mass 


will be another fundamental (and therefore arbitrary) unit. It 
must be defined as the mass of some particular piece of matter; 
c.g., the standard pound or kilogram. 

W'hen we have specified the fundamental units of length, mass 
and time, we may deduce, according to (22), the corresponding 
unit of force. If, for example, we adopt the “C.G.S. system,” in 
which the fundamental units are the centimetre, gram and second, 
the unit force will be that force which produces an acceleration of 
I cm. per sec. per sec. w^hen it acts on a mass of i gram: this 
unit is termed the dyne. If we adopt as units the fool, pound and 
second, the unit force will be that which produces an acceleration 
of I ft. per sec. per sec. when it acts on a mass of i pound: this 
unit is termed the poundal. 

A unit of force derived in this way from (22) is termed an 
absolute unit, since it is the same in all places and at all times. 
Now consider the case of a body of unit mass falling freely under 
the influence of the earth’s attraction. In ( 22) if g is the measured 
acceleration, we have 

hence the attractive force, re., the “weight” of the body, consists 
of g absolute units. Measured in centimetres per second per sec- 
ond, g is gSi, nearly; so the weight of i gram is a force of 981 
dynes, and conversely, the unit of force in the C.G.S. system 
{i.c., I dyne) is about ^ of a gram weight. Measured in feet 
per second second, g is 3 2- 2 nearly; so the weight of i pound 
is a force of 32-2 i)oundals, and conversely, the poundal is a force 
of about 10 lb. weight, i.e,, roughly equal to the weight of 
half an ounce. 

For scientific purposes, great advantages are possessed by an 
absolute system of measurement, and the C.G.S. system is now 
almost universally employed {see Units, I’iiysk’al), but in 
practical applications of mechanics (c.g., engineering) it is cus- 
tomary to take as the unit of force the weight of one pound; i.e., 
a force of g poundals. This change of units will evidently involve 
a change in the form of (22). A force which in poundals is meas- 
ured by A/F will be measured in pounds weight by MF/g, where 
g=^32-2 ai)proximalely: hence we have the expression 


for the accelerating force measured in pounds weight, when A/, the 
mass accelerated, is measured in pounds, and F, the acceleration, 
is measured in feet per second per second. 

The same expression will hold for the accelerating force meas- 
ured in grams weight, when Ad is the mass in grams and F the 
acceleration in centimetres per second per second, provided that 
g is given the appropriate value 9S1. From a scientific standpoint, 
the use of gravitational units of force, .such as is contemplated 
here, is oix?n to the objection that the value of g varies to a slight 
extent with position on the earth’s surface, and hence the weight 
of one pound or gram is not , strictly speaking, a constant quantity. 
In what follows, we shall a.ssume that absolute units arc em- 
ployed, so that the relation between force, mass and acceleration 
is expressed by (22). 


DEDUCTIONS FROM THE LAWS OF MOTION 

Impulse and Momentum. — 20. We have now given precise 
meaning to (22), and we proceed to deduce some consequences 
which follow from this equation, in virtue of kinematical relations 
which have been shown to hold between acceleration, velocity and 
“distance.” Let us confine attention, in the first place, to motion 
in a straight line, which we may take to be parallel to Ox. P 
is the force in this direction, Af the mass of the body con.sidered, 
and /, the acceleration produced, we have as in (22; 

P=MU 

dll 

Also, by the first of (12), /» «= -77* 

at 

. _ _ _ du f . 

Hence we may write P = M - ^ (24; 
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or (since M is constant) 


P -I W.). 


( 25 ) 


The quantity Muy i.c., the product of the mass and velocity, is 
termed the momentum of the body considered. We may express 
equation (25) in the statement that P, the force acting on a body, 
is equal to the rate of change of momentum. 

Suppose now that P is maintained constant for an interval of 
time T. Then from (25), by integration, we deduce that 

C Pdt=PT=^ (26) 

Jo 

where (Mu)o and (Mu)i denote the values of the momentum 
at the beginning and end, respectively, of the interval T, The 
product PT, viz., the product of the force and the time for which 
it acts, is termed the “time-effect,” or impulse. We may express 
equation (26) in the statement that change of momentum is equal 
to the impulse of the applied force. When, on the other hand, P 
varies during the interval considered, this statement will still hold, 

provided that the term ‘impulse’ is applied to the integral^ Pdt, 

i.e.y to the sum of the “time effects” of the applied force for all 
parts of that interval. 

21. The significance of these ideas is apparent when we come 
to consider the behaviour of bodies which interact. According 
to the third law of motion (§ 18), if a force P is exerted at any 
instant upon one of two interacting bodies (i4), then a force —P 
is exerted at the same instant upon the other interacting body 
(H). Let Ma and denote the mass and velocity of A : then we 
have, as in (25), 

P=^{MaUa). ( 27 ) 

Similarly, if Mb and ub denote the mass and velocity of B, we 
have 

-p=|aw. (28) 

By addition of (27) and (28), we deduce that 
0 = 1 ^ {Maua)+ I {Mb«b), 
and hence, by integration, 

const.; (29) 

i.e., the total momentum of two bodies is not affected by inter- 
action. 

If external forces act in addition, these will produce effects 
which arc represented by (26). If Pa is the external force on Ay 
and Pb the external force on B, we deduce from this equation that 

{MA't^A+MB'aB)i'^{MAUA^MB'aB)o\ 
i.e., the total impulse of the externally applied forces is equal to 
the change produced in the total momentum of a system of two 
masses {A and B). It is not difficult to see that this statement 
may be generalized for a system containing any number of masses. 

22. Next, instead of motion in a straight line, let us consider 
motion of the most general type. The resultant force P on the 
body can be resolved, at any instant, into three component forces 
X, Y, Z, and (§ 16) we may write 

( 30 ) 

a relation similar to (24). As in § 20, we may deduce that 

fXdt^{Mu)i-{Mu)o\ ( 31 ) 

i.e., the impulse of the component force X, which acts in the 
direction Ox, is equal to the change in {Mu), the momentum in 
that direction. 

Again, we can prove as before, for any system of masses, that 
the total impulse of the externally applied forces in any direction, 
is equal to the total change of momentum in that direction; i.e., 
the total momentum of a system, in any direction, is unaffected 


by interactions between the masses which compose it ; this is the 
principle of linear momentum. 

We observe that momentum, like velocity, is a quantity which 
can be resolved and compounded according to the vector law 
If u, V, w are the components of a total velocity q, the total mo- 
mentum of the body is measured by Mq, and Mu is the resolved 
part of this total momentum in the direction of Ox. 

** Centre of Mass” of a System. — 23. These results can be ex- 
pressed in another way. According to our definition, the re- 
solved part of the total momentum, in the direction Ox, of a 
system of masses Maj Mb^ M^ ' ’ * etc. is given by 


Maua~\“Mbub’¥Mcuc"\" * * 


by ( 7 ), 


'■^^Maxa'\'MbXb-\-Mcxc‘\‘ 


I 


(32) 


since Jhe masses Ma, Mb, Me,' * ' etc. are severally constant. 
Let M be the total mass of the system, so that 

M ^Ma''\-Mb~\-Mc-\- * * * etc., 
and let x be defined by the equation 

Mx— M axa+Mbxb+Mcxc+ • ■ * etc. (33) 

Then, according to (32), the total momentum of the system in 
the direction Ox may be expressed in the form 

or, since M is constant, as 
dx 

^ It 

We conclude that {Mu), and therefore U, will be unaffected 
by interactions between A, B,C, ‘ - etc. ; so that ii, the velocity 
of the point defined by x, will be constant if no external forces 
act on the system. When external forces Xb, Xc, • * * etc. 
act on Ma, Mb, Me, * * * , their_ total impulse in any interval 
will be equal to the change in (MU). Hence, by differentiation, 
we obtain the relation 

Xa+Xb-\-Xc+ • • • = I (j®«) 


<— du — 


(35) 


If Ya, Yb, Ye, • • • etc. and Za, Zb, Xc, * * • etc. are component 
forces in the directions of y and z respectively, wc find in the 
same way that 

ndv — . (/*V 

rA+Ffl+Fc+ ■ ■ = M - = At 

at dp 

-dw _ (Ps I 
ZA+ZB+Za+---^M-^M~,\ 

where y, z, v, w are defined by equations similar to (33) and (34). 

Now (35) and (36) are precisely the equations which we shouhl 
obtain for the motion of the point whose co-ordinates are x, y, I, 
if we imagined the whole mass M of the system to be concentrated 
at this point, and to be acted upon by the resultant of all the 
given external forces, ix., by a force whose components are 

{Xa+Xb-¥Xc-\ ), {YA+Ys+Yc'i ), {Za+Zb+ZcA )• 

If these components are severally zero, we shall have from (35^ 
and (36) 

dU _ dv ^dw ^ 
dt~ 'dt~ dt 


the point x, y, z, will move with constant velocity in a straight 

line. 

The point x, y, z, defined as above, is termed the centre of mass 
(or “mass-centre”) of the system. We shall find that it has addi- 
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tional significance when we come to consider the science of 
statics (sec. 47). 

Work and Energy. — 24. According to the rules of differentia- 
tion, we may write the first of equations (12) in the form 


/.=- 

and then, by (7), we have 
/* = 


dt '' 


dudx 

dxdt 


^ _ I d{u^) 

^ dx 2 dx 


(37) 


So we may write equation (30) in the alternative form 

. d{u^) 




dx 


= 3- M®), since M is constant. 

dx 


Integrating, wc have the equation 

f‘ Xdx^ [Wv%- (38) 

•'O 

in which the suffixes o and i relate to the beginning and end, 
respectively, of the displacement considered. 

If X has a constant value throughout the displacement, the 
integral on the left of (38) is equivalent to Ar(ri— Xo), i.e., to the 
product of the force and of the distance through which it acts. 
We call this quantity the space-ejfect of A', or the work done by 
A', in the displacement considered: if the displacement had been 
opposite in sense to the force, so that this product had had a 
negative value, we should have said that work was done against 
the force. When X varies during the displacement, we may say 
that the total work done by X is the sum of its space-effects for 
all parts of that displacement; i.e., the total work will still be 
represented by the integral in (38). 

25. If we confine attention, in the first place, to motion in a 
straight line parallel to Ox, the quantity ^ Mu^ is one-half the 
product of the mass and of the square of its resultant velocity. 
This quantity is termed the kinetic energy of the moving mass. 
Accordingly, in this case, we may express equation (38) by saying 
that the work done by the applied force is equal to the increase 
of kinetic energy. 

26. In the general case of motion in three dimensions, we have, 
corresponding to (38), the additional equations 

•'0 

and 

Jo 

when Ox, Oy, Oz are a rectangular system of axes. Then u, v, w 
are the three perpendicular components of a resultant velocity q 
(say), and it follows from the vector law for velocities (§ 6) that 

Hence, by addition of the foregoing equations with (8), we 
deduce that, in a displacement of the mass M from the point 
(«o, yo, ao) to {xi, yi, zi). 


f (Xdx+ Ydy+Zdt) - (39) 

Jo 

and is now, by our definition, the kinetic energy of the 

moving mass. 

Equation (39) may be expressed by the same formula as 
(38), if we make a suitable extension (to cover motion in three 
dimensions) to our definition of “work.” In general the displace- 
ment of a body will not be along the line of action of the force 
'^’hich acts upon it. Suppose then that the displacement is from 
A to B (fig. 9), and that AB is inclined at an angle 0 to the line 
of action of the resultant force P; let BN be perpendicular to this 
line of action. If AB is indefinitely small, we may take P to re- 
main constant, both in magnitude and direction, during the dis- 
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placement from A to B; and if dx, dy, dz are the components of 
this very small displacement, and X, F, Z the components of P, 
in the directions Ox, Oy, Oz, respectively, it may be shown that 

X dx+Y dy+Z dz^PAN^PAB cosO (40) 

According to the vector law, AN is the resolved part of the dis- 
placement AB in the direction of P. We take the product 
(P-.< 4 iV^) to be a measure of the work done by P in the di.splacc- 
menl AB; i.e., we now take as our general- 
ized definition of “work” (cf. § 24) the 
product of the force and of the resolved 
part of the displacement in the direction 
of the force. With this definition, accord- 
ing to (40), the integral on the left of 
equation (39) measures the total work 
done in the displacement from (xo, yo, zu) to (xi, yi, zi) ; so we 
may assert, generally that in any displacement of a body, the work 
done by the applied force is equal lo the increase in kinetic 
energy. 

27. Now let us imagine that the force on a mass Ma is due 
to interaction with a second mass Mn. Then if A' is the component 
force on Ma, there will be, at the same instant, a force ~~X 
acting on Mn. Let dxA be the displacement of Ma in a very 
small interval of time, and dxn the displacement of Mn in the 
same interval. According to § 24, we shall have 

A' change, during this interval, in the quantity \MaUa^, 
— AT = change, during this interval, in the quantity \MBnip, 
and hence, by addition, 

X(dxA— dxn)"=^ chan ffc, during the interval, r v 

in the quantity i(M ama^At M nun"^) 

Suppose, in the first place, that the motion of both masses is 
confined to the direction Ox. Then if Ma and Mn move through 
the same distance (so that dxA^dxn), equation (41) may be 
expressed in the statement that interaction does not affect the 
total kinetic energy of the two masses; and it is evident that this 
conclusion may be generalized for a system containing any number 
of masses. The total kinetic energy however will be altered by 
interaction if the distance between A and B di)es not remain con- 
stant during the displacement : e.g., if a bullet be fired into a block 
of wood, the forward pressure on the wood is equal to the back- 
ward pressure on the bullet; but, since the bullet penetrates the 
wood, its forward displacement in any interval of time is less 
than that of the wood; so le.ss work is done by the forward pres- 
sure than is done against the backward pressure, and the total 
kinetic energy of the wood and bullet is decreased as a conse- 
quence of the interaction. 

Particles, and ^Rigid Dynamics.’* — 28. A similar conclusion 
holds for motion in general. The total kinetic energy of a system 
ot masses will in general be changed as a result of interaction; 
but the total kinetic energy will not change, if the distance between 
any two masses remains constant, and if the forces due to their 
interaction act along the line which joins them. 

We are here thinking of bodies so small that their masses may 
be imagined as concentrated in points. Such bodies arc termed 
particles, and bodies of finite size are commonly treated, in dy- 
namics, as made up of large numbers of particles {cf. § 53). We 
see from the foregoing discussion that special simplification will be 
possible if we assume that the distance between any two of the 
particles composing a body is invariable, i.e., that the body is 
rigid; for then we can say that its kinetic energy, like its momen- 
tum, is unaffected by interaction between the constituent particles. 
This is the basic assumption of rigid dynamics. 

Moment of Momentum. — 29. We have defined the momen- 
tum of a body (§ 20) as the product of its mass and velocity. 
Let M be the mass of a particle at A (fig. 10), and let q, the 
resultant velocity, be along a line 7 ? in the plane of the diagram. 
Let O be another point in the same plane, and let p denote the 
distance of O from the line AB. Then the quantity Mqp, i.e., the 
product of the momentum of the particle and the distance of its 
line of action from 0, is termed the moment of momentum of the 
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particle about O, It is usual to consider moment of momentum" 
as positive when (as in fig. 10) the point O would be on the left 
hand of a man moving with the particle. 

Let perpendicular axes Ox, Oy be taken through 0 , and let 
x( — AM) and y(=^AN) be the coordinates of A, and v the 
components of the resultant velocity q, relative to these axes. 
Then it will be seen (fig. to) that 

M (xv — y « ) — (.vsi n 0 — ycos 6 ) , 

--Mg(ML-MK), (42) 

==Mqp, 

The moment of momentum of the particle about 0 is accordingly 
measured by Mixv-^-yu), and hence its rate of change (since M 
is constant) is measured by 

=M(,xU-yU), ( 43 ) 

by (7)> (8) and (12). 

However (§ 15) the existence of component accelerations fr, 
fy implies the existence of component forces X, Y, where 

X=^MU, Y=-Mfy. 

Hence, according to (43), the rate of change of moment of 
momentum is measured by (xV-^yX). If 

xV-^yX=^o (44) 

this rate of change is zero. 

Now (44) will be satisfied, not only when no force is acting 
on the particle (so that'X^F=o), but also when 
X_X . 

i.e., (according to the vector law), when th(j resultant force on the 
particle acts along the line OA. 

Hence, if a particle is subjected 
to forces whose resultant always 
acts through a fixed point 0, its 
moment of momentum about 0 
will remain unchanged. 

30. In the general case we can 
show, as in (42), that (xV—yX) 

where P is the resultant force on the particle, and is 
the distance of 0 from the line of action of P. The product Pp' 
is termed the moment about 0 of the resultant applied force P. 
Thus we may express (43) by saying that the moment of the 
applied force about any point is equal to the rate of change of 
moment of momentum about that point. 

Again, if the force P on a body A is due to interaction with a 
second body B, then by the third law of motion (§ 18) there 
must act, simultaneously, an equal and opposite force (—P) on 
B. As in § 21, we may .show that the total moment of momentum 
of two bodies is not affected by interaction, and we may generalize 
this result for any system of bodies: the resultant (or total) 
moment about any point of the external forces which act on a 
system is equal to the rate of change of the total moment of 
momentum of that system, about the same point ; this is the prin- 
ciple of mtgular momentum. 

ORBITS DESCRIBED ABOUT A CENTRE OF FORCE 

31. The problem confronting Newton, for which he developed 
his system of dynamics, was to explain the motion of the heavenly 
bodies — the paths, or orbits, which they describe in relation to the 
earth. His explanation is based on the assumption of **universal 
gravitation”; i.e., of mutual attraction between any two bodies, 
depending in intensity upon their masses and upon their distance 
apart. 

If an attractive force of this kind acts between two bodies A 
and P, it will affect the motion of both. We have seen however 
(§ ~3) that their mass centre will move with constant velocity in 
a straight line, notwithstanding the interaction between them, if ! 
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Fig. 10 


(as we here assume to be the case) no other force is operative. 
Now in the case of two particles situated at points A and B, the 
mass centre lies in the line AB, i.e., on the line of action of the 
forces of attraction. So to investigate the motion of either par- 
ticle in relation to the mass centre, we need not consider the 
other particle ; the first problem for discussion is the motion of a 
single particle A about a point O, where it is attracted to 0 with 
a force depending upon the distance OA. We call 0 the centre of 
attraction, 

32. An argument similar to that of § 9 shows that the orbit 
will be confined to a single plane through 0 . Let v be the resultant 
velocity of the particle when its distance 
from the centre of attraction is r, and let p 
be the distance of 0 from AT (fig. ii). 
the instantaneous direction of this velocity. 
Then, since the force on the particle always 
acts through 0, we know (§ 29) that the 
moment of momentum of the particle 
about 0 will not change; i.e., since the 
mass is constant, we may write 

pv — const. = h (say). (45) 

33. Again, in a very small displacement 
from A to A^ (fig. 1 1 ), if the di.stance from 
0 is increased by a small quantity A'N 
(=rfr), and if P is the force of attraction, 
then (§ 24) work of amount {Pdr) is 
done against P, and the increase in kinetic 
energy during this displacement is accordingly given by (—Fdr). 
If m is the mass of the particle, it follows that in passing by any 
path from a point distant to a point distant r from 0 , the 
velocity will change from v„ to v, where 






(46) 


The force F depends, by assumption, solely on the distance r. 
So we may write 

P = w0(r), (47) 

where <f>ir) is some function of r. Equation (46) may then be 
written in the form 


or 


— Vo” = — 2 I <t>(r) dr, 
<l>(r)dr = const., 


(48) 


where 0(r) is to be interpreted, from (47), as the acceleration 
imposed upon the particle, by the force of attraction. This 
relation, when <t>{r) is known, gives v in terms of r: like (45), it 
must be satisfied at all points in the orbit. 

34. Combining (45) and (48) we have 

//* 

"2+2J 0(r)dr=« const., (49) 

a relation between p and r which is independent of dynamical 
quantities, and serves to determine the shape of the orbit. When 
0(r) is known, the integral can be evaluated, and then (49) gives 
the equation of the orbit in the tangcntUd-polar form. 

The Orbit for the “Inverse Square” Law. — 35. Thus, if we 
take fp{r) to be given by Newton’s inverse square law of attrac- 
tion; viz., 


<p{r) = ~ , where /i is constant. 


(50) 


equation (49) takes the form 





(51) 


This may be recognized as the tangential-polar equation of a 
conic with respect to a focus as origin. The three forms of conic 
are the ellipse, the parabola and the hyperbola: for the ellipse 
the equation is 
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and for the hyperbola 


/ _ 2 ^ I 

r a' 



where, in each case, / denotes the semi-latus rectum and a the 
length of the semUaxis containing the focus in question; in the 
parabola, a is infinitely great, and we have the equation 


/ 2 



Comparing these equations with (51), we see that there is exact 
correspondence provided that 





(52) 


Hence the orbit will be an ellipse, parabola or hyperbola accord- 
ing as C, in (51) is negative, zero, or positive. In any case the 
semi-latus rectum of the orbit will be given by the first of (52). 
A positive value of C implies a positive value of the constant on 
the right of (48), and hence, if we substitute from (50), a value 

of greater than — . Thus, if at any point in an orbit 

j;=V(jiu/r) = I’(say), (Si) 


that orbit is a parabola; if v<V it is an ellipse, and if v>V it is 
a hyperbola. We see that V is the velocity which must be possessed 
by the particle in order that its orbit may go to an infinite dis- 
tance from the centre of attraction; it is termed the critical 
velocity corresponding to the distance r. 

Newton’s Law of Gravitation. — 36. We have assumed in 
the preceding paragraph that the attractive force on the particle 
varies inversely as the square of its distance from the centre of 
attraction. When the force is due to the attraction of a .second 
particle, this is equivalent to assuming that the attraction varies 
inversely as the square of the distance between the two particles. 

Newton’s “law of universal gravitation” a.sserts that a mutual 
attraction, satisfying this relation, is exerted between every pair 
of particles in the material universe. If two particles have masses 
w, m'y it asserts that the force of their mutual attraction, when 
their distance apart is r, will be 

where 7 is a universal constant, called the constant of gravitation. 

That branch of mechanics known as the ^'theory 0] attractions'" 
is concerned with the consequences of this law in regard to the 
attractions of bodies of finite extent; i.e., bodies composed of a 
large number of particles. One result may be stated here: a spher- 
ical body (either solid or hollow), of which the density is the same 
for all points at the same distance from its centre, exerts the 
same attraction on any particle or body outside it as would be 
exerted by a particle of the same total mass, situated at its centre. 
Thus in calculating, e.g., the motion of a planet under the attrac- 
tion of the sun, we may replace each body by a particle of equal 
mass. The investigation of § 35 relates directly to this problem, 
if we assume (as is very nearly true) that the sun's mass is so 
large, in relation to that of the planet, that the centre of the sun 
can be identified with the mass-centre of the two, i.e., with the 
centre of attraction. More elaborate investigations, by Newton 
and his succe.ssors, have taken account of the attractions of the 
planets on the sun and on one another: they have abundantly 
confirmed the accuracy of the inverse square law, by .^bowing 
that it is able to explain the actual motions of the planets in 
minute detail. 

STATICS 


Statics treats of forces at rest and therefore in equilibrium. The 
second law of motion is: *'Changc. of motion is proportiotuil to the 
moving force impressed a?td takes place in the direction in which 
the force acts.*" By change of motion, Newton meant change in 
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momentum as his owm explanation of the law indicates. He ex- 
plains this law as follow’s: "If a force generate any motion, a 
double force will generate a double motion, a triple force, a triple 
motion, whether they be applied simultaneously and at once, or 
gradually and succes.sively. This motion, if the body were already 
moving, is either added to the previous motion, if in the same 
direction, or subtracted from it, if directly opix)sed, or com- 
pounded with it if the two motions are inclined at an angle.” 

37. According to Newton’s second law of motion, the pos.ses.sion 
by a mass M of an acceleration F in any direction implies that a 
force P, given by 

is acting in that direction. As a deduction from this law, it was 
shown (§ 16) that forces can be resolved or compounded ac- 
cording to the vector law. Combining the.se re.sults, we observe 
that a body can remain at rest (that is, it can have zero accelera- 
tion), either becau.se it is entirely free from the action of force 
(§ 14), or because the forces which act upon it have no resultant, 
i.e., neutralize one another when combined by the vector law. 
The former condition cannot be contemplated in a universe char- 
acterized by universal gravitation: the second is the concern of 
statics — the science of forces in balance, or equUibriinn. 

EQUILIBRIUM OF A PARTICLE 

Polygon of Forces. — 38. We start by considering a particle, 

i.e., a body of infinitesimal size. 
Suppose first that two forces are 
acting, represented in direction 
and magnitude by lines OPiy OPz 
(fig. 12) pa.ssing through 0, the 
particle. According to the vector 
law, their resultant will be repre- 
sented by 0 R\, the diagonal of 
the parallelogram of which ()P\, 
OP2 are the sides: it follows that 
th(‘ i)oint Ri could have been 
found by drawing OP] to represent the first force and PiRi to 
represent the second. 

If a third force acts in addition, represented by OPu, the result- 
ant of the three forces is the re.sultant of OPu and ORi. By the 
same argument, it will be represented by OR-i, where RiRi is 
drawn (parallel and equal to O/’g) to repre.scnt the third force. 
The process can be repeated for any number of forces: we obtain 
points such as R], . . . etc., and the succes.sive resultants will 
be represented by ORi, OR,, ORs . . etc. It is however a con- 
dition of equilibrium that the resultant of all the forces shall be 
zero; so we see that the last of the i)oiiit.s obtained in this way 
mast coincide with 0. That is to say, if 0/^, P2R1, R1R2, . . . 
etc. are drawn to represent ail the forces which act on a particle 
in equilibrium, the.se must be sides of a closed polygon, which 
is called the polygon of forces. The order in which the forces are 
taken is evidently immaterial, and the polygon is not neetjssarily 
confined to one plane. 

In the special case of two forces, we see that R\ must coincide 

with O, if the forces are to be in 
equilibrium. Clearly, this can 
only occur when the forces are 
equal and opposite, with the same 
line of action. 

Triangle of Forces. — 39- If 

the particle is in eciuilibrium un- 
der three forces, repre.scnted by 
0 P\, OP2, OPi. the .same argu- 
ment .shows that 0/'.i must he 
equal and opposite to 0 R\. In 
words, the three forces must he represented by the .sides of a 
triangle {S)P\R\) taken in order. 

Lamy*s Theorem. — ^40. Fig. 13 illustrates this case. We have, 
as just stated, 

P^ ^ P2 ^ P:. 

OPv ” PxR\ RiO 



Fig. 13 
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But, by a property of the triangle, 

= Ml. 

sin a sin /3 sin 7 

Hence we deduce that each force is proportional to the size of 
the angle between the other two forces. This theorem is due to 
B. Lamy (1679). 

BODIES OF FINITE SIZE 

Transmissibility of Force. — 41. Forces imposed upon the 
same particle are necessarily concurrent ; ix., their lines of action 
must intersect at a common 
point. The same is not true of 
forces which act upon a body of 
finite size: to specify any such 
force completely, we must state 
not only its line of action, mag- 
nitude and sense, but also its 
point of application. It will be 
realized that actual bodies dis- 
tort when forces are applied, and 
that definite particles, in conse- 
quence, alter their relative posi- 
tions. 

On the other hand, the distor- 
tion is generally small, and for many purposes it may be neglected. 
Statics commonly treats of bodies as rigid, and it makes use of an 
assumption which can be regarded as intuitive, viz., that any 
point in a body, lying on the line of action of a force, may be 
regarded indifferently as the point of application. This is the 
principle of transmissibility of force; it enables us, in effect, to 
concentrate upon forces, without particular reference to the body 
upon which they act. 

42. Thus, if three forces combine to maintain equilibrium in a 
bedy of any size, we may assert, quite generally, that they must 
he concurrent. This theorem will be seen to follow directly from 
the condition for two forces which was stated at the end of § 38: 
the third force must be equal and oppo.site to the resultant of the 
other tw'o, and therefore it must act through their point of inter- 
section. As fig. 14 indicates, the point at w’hich three forces inter- 
sect will not necessarily fall within the body upon which they act. 

Parallel Forces. — ^43. The principle of transmissibility of 
force can be employed to find the resultant of two parallel forces 
— ^a ca.se which does not fall directly within the scope of the vector 
law. It is evident that the effect of a given system of forces will 
not be altered by the addition of two equal and opposite forces 
having the same line of action. If then P and Q (fig. 15) arc the 
two parallel forces .whose resultant is required, we may super- 
pose two equal and opposite forces of magnitude 5, acting, as 



forces with P and the other with Q. 

The resultant of P and 5 is a force Ri, and the resultant of 
Q and .V is a force ^2. In general, the lines of action of Ri and R2 
will intersect, as shown, at some point 0, and according to the 
principle of transmissibility this point may be regarded as the 
point of application both of Ri and Rn. If we now replace Ri by 
forces P and .S’, and R2 by forces Q and 5 , acting through O as 
shown, the two forces S will again neutralize. So we are left, 



finally, with forces P and Q acting through 0 in a direction parallel 
to the original lines of action of P and Q; and it follows that OC 
is the line of action of the required resultant. 

Two cases demand examination, shown in diagrams (A) and 
(B), respectively, of fig. 15. In the first case, P and Q have the 
same sense, and C lies between A and B: in the second, P and Q 
are opposite in sense, and C lies outside AB, on the side of the 
greater force P, In either case we have 

^^CA^CB 
CB'^ OC ' OC 


S S 

= p ^ (by the vector law), (54) 

^ Q 

P 

The magnitude of the resultant force is evidently (P+Q) in the 
first case and (P—Q) in the second; its sense is in both cases 
that of Pu the greater of the forces P and Q. 

Thus one problem is solved, except in the special case in which 
P and Q are equal in magnitude and opposite in sense. In this 
case, according to (54), the point C is an infinite distance from 
A and B, and the magnitude of the resultant is zero: in effect, we 
cannot find a single force which will replace a pair of equal and 
opposite parallel forces whose lines of action are not coincident. 
A pair of forces of this nature is said to constitute a couple. 

Moments. — ^44. Equation (54) admits of interpretation in 
accordance with the concept, moment of a force, which was in- 
troduced in § 30. If we draw a line EF through C, perpendicular 
to the lines of action of P and Q, we have at once, from the figure, 


CE^CA 
CF CB' 



by (54)* 


This equation may be written in the form 

PCE^QCF, (55) 

and in this form it may be expressed in the statement, that the 
moments of P and Q about C, according to the definition of § 30, 
are equal and opposite; i.e.y the resultant moment of P and Q 
about C is zero. 

The forces P and Q evidently have the same moments about 
any other point II in OC, the line of action of their resultant. 
Conversely, if the re.sultant moment of two parallel forces about 
any two points is zero, their resultant must act along a line which 

passes through those two points, 
and is therefore definite. We 
might, in fact, have determined 
the resultant of P and Q in this 
way. 

45. Now consider the moment 
of the resultant force about any 
other point K in the plane of the 
forces. When the forces P and 
Q have the same sense (diagram A), their resultant is a force of 
magnitude (B+Q), and its moment about K is given by 

{P+Q)KH = P{KL+LH)+Q{KM - HM) 

^PKL+QKMy (56) 

by (55), since LH-EC and HM-CF. 

When P and Q are opposite in sense (diagram B), their result- 
ant is a force of magnitude (B--0), and its moment about K is 
given by 

{P--Q)KH^P{KL-nL)-Q{f:M-HM), 

-^PKL-QKMy by (55) again. 

46. In both cases we see that the sum of the moments of P 
and () about K (taken with due regard to sign) is equal to the 
moment of their resultant about the same point. The same 
theorem is true of two forces which intersect (fig. 16). The 
moment of P about K is PKL, i.e., it is measured by twice the 
area of the triangle KOP; and similarly, the moments of Q and R 
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are measured by twice the areas of the triangles KOQ and KOR 
respectively. Since, however, QR=OP, the triangle KOP is equal 
in area to the sum of the triangle OQR and KQR: therefore the 
sum of the triangles KOP, KOQ is equal in area to the triangle 
KOR; i.e., the sum of the moments of P and Q about K is equal 
to the moment of their resultant R about the same point. 

This theorem can be extended to any number of forces, whether 
parallel or intersecting. In the case of two parallel forces con- 
stituting a couple (§43), the total moment about any point in 
their plane has a constant value, given by the product of either 
force with the distance between their lines of action. 

Centre of Gravity.— 47. The total weight of a body (i.e., the 
force exerted upon it by the attraction of the earth) is the re- 
sultant of forces exerted upon all 
the particles which go to form 
that body. When its dimensions 
are small in comparison with 
those of the earth, the force on 
each particle is proportional to 
its mass, and all the forces may 
be taken as parallel : under these 
conditions we may show that the weight of a rigid body acts 
always through a point fixed in relation to the body. 

Let Ox, Oy, Oz be three perpendicular a,Ke.s fixed in relation 
to the body, and consider the components in the direction Oz 
of the forces which act upon three particles A, B, C\ of mass 
Ma, Mb, Me- Whatever be the direction of the resultant forces 
on the particles, these components also will be proportional to 
the respective masses; so we may take them to be given by 

Za = kMA , Zji = kMji, Zc ~ kMc- 

where ^ is a constant; and if .v^i, zn, xc are the distances of 
A, B, C from the plane yOz, the moments of Za, Zb, Zc about 
the axis Oy will be Za xa, Zn xn, Zc xc. Therefore the re- 
sultant moment about Oy will be 

k{MAXA-\‘Mnxn~\^McXc)- (58) 

By a generalization of the theorems stated above, the resultant 
of Za, Zb, Zc will be a parallel force of magnitude 

(ZA^ZB + Zc)=k{MA+MD + Mc), 

and its moment about Oy must be equal to (58). Therefore the 
distance from yOz of its line of action will be x, w'hcre 

k(AfA-hMn"h'Mc) x= kiAfAXA-hMnxnA’Mcxc)’ 

Generalizing this result for any number of particles consti- 
tuting a total mass Af, we obtain the formula of § 23; and 
applying the same argument to moments about the axes Oz and 
Ox, we find that the resultant of all the forces on all the particles, 
i.e., the total weight, will in every case pass through a point 
^yy Z3) which in that article was termed the mass centre of the 
system. In its present signifi- 
cance it is termed the cefttre of 
gravity of the system, i.e., of the 
body which the particles compose. 

Equilibrium Under Grav- 
ity. — 48. The motion of centre 
of gravity — as a point, fixed in re- 
lation to any given body, through 
which its weight may be taken to 
act — enables us to bring many 
problems within range of the 
theorem stated in § 42. For 
example, suppose that we re- 
quire to know the slope at which 
a heavy rod AB (fig. 18) can rest in equilibrium with its ends 
on two smooth plane surfaces CA, CB. Since the effect of gravi- 
tation may be represented by a single force through G, the centre 
of gravity of the rod. this is in effect a problem of equilibrium 
under three forces. We know that Ra and Rb, the forces exerted 
by the plane surfaces, must intersect in a point vertically above 
0 ; moreover, since these surfaces are smooth, Ra and Rb must be 




perpendicular to CA and CB respectively. Hence, when the po- 
sition of G in AB is known, we have only to draw lines OA, OG, 
OB in three known directions, and to place AB .so that it is divided 
by these lines into segments w'hich have a definite ratio: when this 
condition is satisfied, AB has the required slope. 

Catenaries. — 49. Again, we may employ the theorem to cal- 
culate the curve in which a heavy chain AB (fig. 19) will hang in 

equilibrium under gravity, and 

the tensions which will be brought 
into play. Since the chain is tlex- 
\ yk ible, the tension at every point 

y will act along the tangent to the 

/NwO N curve. Let T be the tension at 

“ any point P, and II the tension at 

the lowest point 0 . The portion 

of the chain which extends be- 
tween 0 and P may be regarded as held in equilibrium by three 
forces; viz., the tensions T and H, acting in the directions CP, CO, 
as indicated, and the resultant weight of the portion OP. Since 
these three forces must be concurrent, the centre of gravity of the 
portion OP must lie in the vertical line through C; the triangle 
PCN (fig. 19) will be the triangle of forces (§39); and if W is 
the weight of the portion OP, we have 

PN “ CN ' CP 

Let Ox, Oy be drawn horizontally and vertically through O, and 
let s denote the length of the curve mea.sured from O. Then we 
have, from (59), 


and hence 


(HV ^ (Py 
iL\~ ”(l.y 


Now — the rate at which the total weight IV increases with 

the horizontal distance ON, is the weight of the chain per unit 
horizontal run. If w is the weight of the chain per unit length 
(this quantity may of course vary along the length of the chain) 
we have 




So we have, finally, the relation 




as a differential equation from which the form of the curve may 
be deduced when w and II are specified. When the curve has been 
found, the tension T at any point can be found from (59); for 
we have 

.. . wwds 

I = // sec^ - //“- • 
ax 

50. When the weight per unit horizontal run is uniform — ^as 
will be very approximately true of a uniform wire stretched in a 
flat curve — the centre of gravity of OP must lie above the middle 
point of OIL Hence we shall have 


or, by (so) 


w 

ny=~x. 

2 


Since W is now proportional to x, we see that y will be propor- 
tional to sP; i.e., the chain will hang in a parabola. 

Solid Friction. — 51. Reverting to the problem discussed in 
§48, we observe that the forces exerted on the rod by the sur- 
faces C/ 1 , CB will not necessarily have directions perpendicular 
to those surfaces, unless the possibility of frictional forces is 
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expressly excluded. Allowance for friction is commonly made on 
the basis of the empirical law propounded by C. A. Coulomb 
(t 821^, according to which the force exerted between two sur- 
faces may be inclined to their common normal at any angle which 
does not exceed some definite value X; this limiting angle \ termed 
the angle of friction, depends upon the nature of the surfaces in 
contact, but is independent of the intensity of the reaction between 
them. On the basis of this law we may say, in the problem con- 
sidered, that the rod can rest in 
any position (as shown, e.g., in 
fig. 20), provided that a point D 
can be found, vertically above 
G, such that neither of the angles 
DBO, DAO exceeds X, where AOy 
BO are perpendicular to CA, CB 
respectively. 

52. Coulomb’s law of friction 
may be stated in another way. 

If R is the normal pressure be- 
tween two surfaces in contact, 
the resultant action is found by 
combining R with a tangential 
component S (due to friction) ; it will thus be inclined at an angle 
0to the normal direction, where 



Hence, if cannot exceed the angle of friction X, it follows that 
the ratio S/R cannot exceed a definite limit, tanX, which is called 
the coefficient of friction, and is commonly denoted by the sym- 
bol Thus, according to Coulombs law, a tangential force will 
be exerted between two rough surfaces in contact, which cannot 
exceed a definite fraction /x of the normal pressure between them, 
but will assume, within these limits, any magnitude and direction 
that may be required to maintain equilibrium. As was .shown 
by the preceding example, the exact nature of the forces which 
act to maintain equilibrium in a given position will generally 
be indeterminate, 

DYNAMICS OF CONTINUOUS SYSTEMS 

53. The purjjose of this article is to explain, to a reader not 
previously conversant with mechanics, those basic concepts and 
principles of the science which he will require when reading 
other articles in this encyclopaedia, and in particular the article 
Dynamics. 

54. Natural bodies, with which the general theory has to deal, 
are continuous or ay)parently continuous distributions of matter, 
either solid, fluid or gaseous. One way in which they may be 
treated is to conceive them as an aggregate of particles — ^large 
but finite in number, and separated by small but finite intervals — 
which act on one another with forces of direct attraction or repul- 
sion. This is commonly known as Boscovich^s hypothesis (R. G. 
Boscovich, a Treatise on Natural Philosophy, Venice, 1758): it 
enables us to formulate after the manner of §§ 22, 30, the princi- 
ples of linear and angular momentum. 

Principle of d’Alembert. — 55. Another method of treatment 
is to assume a principle first stated by d'Alembert (J. le R. 
d'Alembert, Traitc de dynamique, 1743). According to Newton’s 
second law (§ 15) the possession of an acceleration F, in any 
direction, by a particle of mass M implies that a force of magni- 
tude MF acts upon it in that direction. This force, which we 
may call the effective force, is the resultant of all the forces 
which act on the particle. When the particle forms part of a 
material “sy.stem,” the latter forces may be divided into two 
classes: (i) the cxtcrfial forces acting from outside the system, 
and (2) the internal forces due to the reaction of other particles 
in the system. D’Alembert’s principle assumes that the internal 
forces constitute by themselves a system in equilibrium, and 
hence, that the effective forces constitute a system which as a 
whole is statically equivalent to the system of external forces. 

Accordingly we have, for any system, three equations of the type 

= (61) 


and three of the type 

'Z{xmy—yinx) —l,{xY—yX), (62) 

in which 2) denotes a summation embracing all the particles of 
the system. In these equations m denotes the mass of a typical 
particle, and x, y, z its coordinates referred to any rectangular 
.system of axes, so that nix, niy, mz are the components of the 
effective force on wi; X, K, Z are the components of the external 
force on this particle. Equation (61 ) is obtained by resolving 
parallel to Ox, and (62) by taking moments about Oz. 

Writing (6r) and (62) in the equivalent forms 

^ 2(»ii-)=S(A') (63) 

at 

•7 2 (xmy — ymx) = 2 f.v V — y A") (64 ) 

dt 

we see that they express the principles of linear and angular mo- 
mentum, which are thus .shown to be derivable from either of 
the two fundamental assumptions just stated. It will be ob.served 
that neither principle is re.stricted to rigid bodies: the importance 

of assuming rigidity lies in the 
fact that it renders the six equa- 
tions of types (63) and (64) suf- 
ficient in number to determine 
the motion of a body. 

56. An obviously equivalent 
statement of d’Alembert’s prin- 
ciple is that the system of exter- 
nal forces is in equilibrium with 
the sy.stem of effective forces re- 
versed. This concept enables us 
to treat problems in dynamics by 
the methods of statics. For 
example, in the problem of the conical pendulum (fig. 21) we have 
a mass M attached to a fixed point 0 by an inextensible string, 
and describing a circular path about a verticle axis through 6 . 
The circular motion can be shown to involve an acceleration of 
the mass along the radius MN, and if this acceleration has a con- 
stant value / we may take account of the motion by assuming 
a reversed effective force, of magnitude M’f, to act as shown. 
Then we have, in effect, a problem in statics, since the reversed 
effective force must be in equilibrium with the external forces on 
M, viz., its weight M-g acting vertically and the force T imposed 
upon it by the tension of the string. (R. V. S.) 

Biblioorapuv. — T ext-books dealing with the elementary notions of 
mechanics, as outlined in this article, arc very numerous: the reader 
may be referred to A. E. H. Love’s Theoretical Mechanics, or to H. 
Lamb’s Statics, Dynamics and Higher Mechanics. The last of these 
treatises deals with higher developments of the subject as outlined 
in the article Dynamics; E. T. Whittaker’s Treatise on Analytical 
Dynamics may also be consulted. Philosophical aspects are treated 
in the first part of J. Ward’s Naturalism and Agnosticism. For a short 
account of Newton’s researches cf. S. Brodetsky, Sir Isaac Newton. 

MECHANICVILLE^ a city of Saratoga county. New York, 
U.S.A., on the State Barge canal and the west bank of the 
Hudson river, near the mouth of the Hoosick, 20 m. above 
Albany. It is served by the Boston and Maine (which has a large 
freight -classification yard here) and the Delaware and Hudson 
railways. Pop. (1920), 8,166 (81% native white). The city has 
abundant water-power, and manufactures brick, paper, paper 
boxes, shirts, knit goods, gloves and other articles. A dam pro- 
vides power for the General Electric Company at Schenectady. 
The first settlement was made about 1680. The village was char- 
tered by the county court in 1859, incorporated in 1870 and 
became a city in 1915. 

MECHANISM is the general name for a theory which holds 
that natural phenomena can be and should be explained by 
reference to matter and motion and their laws. The term, how^- 
ever, is used in rather different senses in different contexts, ac- 
cording to the nature of the other view which it is intended 
to contradict. The principal antitheses are these: Mechanism 
versus Super-naturalism; Mechanism versus Teleology; Mech- 
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anism versus Vitalism; Mechanism versus Emergence. The 
enumeration follows more or less the historical order of the con- 
troversies which each pair of antithetic terms suggests. In the 
17th century a great deal was written in favour of the “me- 
chanical philosophy.” “The tenets of mechanical philosophy,” 
as Robert Boyle conceived it, consisted in explaining the physical 
phenomena of nature by means of “little bodies variously fig- 
ured and moved.” What the upholders of the “mechanical 
philosophy” were most concerned about was the elimination 
from science of such notions as “substantial forms,” “occult 
qualities,” “hypostatical principles,” etc., which had long ob- 
structed the path of natural knowledge. Boyle himself did not 
see any inconsistency in combining “mechanical” with teleologi- 
cal explanations or with the assumption that Nature has “de- 
signs.” Spinoza, on the other hand, regarded the mechanical 
method of explanation as incompatible with the teleological and 
the supernatural. In view of the once prevalent pronencss to 
explain natural phenomena teleologically, and teleologically only 
(which Voltaire still found it necessary to ridicule) the support- 
ers of a mechanical, anti-teleological attitude in science no doubt 
rendered an important service. But the subsequent development 
of the biological sciences tended to show the inadequacy of a 
merely mechanical explanation of vital phenomena. While admit- 
ting the need of pur.suing mechanical modes of explanation as 
far as possible, it has been felt with increasing urgency that 
something more is required to account for the facts of life than 
the laws of matter and motion. The opposition to biological 
mechanism, or mechanical biology, first took the form of what is 
known as Vitalism or the assumption that there is in each living 
organism a kind of entelechy (q.v.) or directive vital principle. 
This kind of vitalism was especially vindicated by H. Driesch. 
More recently Lloyd Morgan and others have advocated a theory 
of emergence (g,v.) in opposition not only to biological mecha- 
nism, but to the theory of exclusive mechanism even in chemistry 
and other physical sciences. In its application to biology, the 
doctrine of emergence has been called emergent vitalism in con- 
trast to the vitalism of Driesch which is called substantial vitalism. 
See Emergence; Evolution and Mind. 

Sep also C. D. Broad, The Mind and its Place in Nature (1923) ; C. 
Lloyd Morgan, Emergent Evolution (1926). (A. Wo.) 

MECHITHARISTS, a congregation of Armenian monks in 
communion with the Church of Rome. The founder, Mechithar, 
was born at Sebaste in Armenia, 1676. He formally joined the 
Latin Church, and in 1701, with sixteen companions, he formed 
a definitely religious institute of which he became the superior. 
Their Uniat propaganda encountered the opposition of the Arme- 
nians and they were compelled to move to the Morea, at that time 
Venetian territory, and there built a monastery, 1 706. On the out- 
break of hostilities between the Turks and Venetians they mi- 
grated to Venice, and the island of St. Lazzaro was bestowed on 
them, 1717. This has since been the headquarters of the congre- 
gation, and here Mechithar died in 1749, leaving his institute 
firmly established. The Mechitharists are numbered among the 
lesser orders affiliated to the Benedictines. 

Bibliograpuy. — See Vita del servo di Dio Mechitar (Venice, 1901) ; 
E. Bore, Saint-Lazare (1835) ; Max Hcimbucher, Orden u. Kongrega- 
tionen (1907) I. § 37; and the articles in Wetzer u. Wclto, Kirchen- 
lexicon (ed. 2) Herzog, Realeneyklopadie (ed. 3), and the Catholic 
Encyclopaedia, (£. C. B.) 

MECHNIKOV, ILYA (1845-1916), Russian biologist, was 
born at Ivanovka, in Kharkov on May 15, 1845. At the age of 
17 he entered the Kharkov university and two years later went 
to Germany. Returning to Russia in 1867, he became a dozent 
in zoology both at St. Petersburg and at Odessa, where in 1870 
he was made professor of zoology and comparative anatomy. 
In 1882 he went to Messina and there began his studies on the 
nature and habits of microbes. Henceforth he devoted himself 
to pathological study and in 1888 went to Pa.steur in Paris, who 
gave him a laboratory in the ficole Normale. By 1892 his views 
on the essential importance of phagocytosis were firmly estab- 
lished. In that year he published Comparative Pathology of 
inflammation^ followed in 1901 by his chief work, Immunity in 
infectious Diseases (Eng. trs. 1905)1 and a more popular treatise, 
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The Nature of Man (1903, Eng. trs. 1904). In later years he 
made a special study of the bacteria infesting the alimentary canal 
of man. In 1908 he was awarded the Nobel Prize for medicine. He 
died in Paris July 16, 1916. 

See Life by his wife, Olga Mechnikov (1920 Eng. trans. 1921). 

MECKLENBURG, a territory in northern Germany, on 
the Baltic sea, divided into the republics of Mecklenburg-Schwerin 
and Mccklcnburg-Strelitz. 

Mecklenburg-Schwerin is bounded N. by the Baltic sea, W. 
by Ratzeburg and Schleswig-Holstein, S. by Brandenburg and 
Hanover, and E. by Pomerania and Mecklcnburg-Strclitz, and 
possesses three small exclaves. It became a republic in 1918 
and by the constitution of 1920 it is governed by a Landtag of 
64 members. The state sends one member to the Reichsrat of 
the German Republic. For administrative purposes it is divided 
into 17 divisions, in addition to the four cities of Rostock, 
Schwerin, Wismar (the capital) and Gustrow. Its area is 5,068 
sq.m. Pop. (1925) 674,045, about 95% of whom are Protest- 
ant. 

Mecklenburg-Strelitz consists of two detached parts, the 
former duchy of Strelitz on the East of Mecklenburg-Schwerin, 
and the former principality of Ratzeburg on the We.st. The first 
is bounded by Mecklenburg-Schwerin, I*omcrania and Branden- 
burg, the second by Mecklenburg-Schwerin, Lauenburg, and the 
territory of the free town of Liibeck. Their joint area is 1,131 
sq.m. Pop. (1925) 110,269. The state was declared a republic 
in 1918 and by the constitution of 1923 it is now governed by the 
35 members of the Landtag who choose an executive of two. It 
is represented in the Reichsrat by one member. The capital is 
Neu-Strelitz. 

Industries. — Mecklenburg lies wholly within the great North- 
European plain, and its fiat surface is interrupted only by a low 
range of morainic hills, which form the watershed between the 
Baltic sea and the Fllbe. Its highest point, the Hclpter Berg, is 
587 ft. above sea-level. The coast-line is for the most part cov- 
ered with dunes. The rivers are numerous and some are navi- 
gable, and the facilities for inland water traffic are increased by 
canals. As a result of glaciation lakes !irc numerous (about 400). 
The temperature varies from a January average of 32° F to a 
July average of 64° F and the annual rainfall is about 23 in. 
Although there are long stretches of marshy moorland along the 
coast, the soil is on the whole productive, about half the area 
being cultivated, while one-fifth is forested. Agriculture is by 
far the most important industry, and the chief crops are rye, 
wheat, potatoes and hay. Smaller areas are devoted to maize, 
sugar beet, pease, rape, hemp, flax, hops and tobacco. The pas- 
tures support herds of sheep, cattle and horses. Red deer, wild 
swine and various other game are found in the forests. The in- 
dustrial establishments include a few iron-foundries, wool-spinning 
mills, machine factories, dye-works, tanneries, brick-fields, soap- 
works, breweries, limekilns and tar-boiling works, tobacco fac- 
tories and mills of various kinds. Rostock, Warnemunde and 
Wismar are the principal commercial centres. The chief exports 
are grain and other agricultural produce, live stock and wood; 
the chief imports are colonial produce, iron and coal. Fishing is 
carried on extensively in the numerous inland lakes. 

The peasantry of Mecklenburg retain traces of their Slavonic 
origin, especially in speech, but their peculiarities have been much 
modified by amalgamation with German colonists. The towns- 
people and nobility are almost wholly of Saxon strain. The slow- 
ness of the incrca.se in population is chiefly accounted for by 
emigration. 

HISTORY 

The Teutonic peoples, who in the time of Tacitus occupied 
the region now known as Mecklenburg, were succeeded in the 
6th century by some Slavonic tribes, one of these being the 
Obotrites, whose chief fortress was Mithilenburg, the modern 
Mecklenburg, near Wismar; hence the name of the country. 
Though partly subdued by Charlemagne towards the close of the 
8th century, they soon regained their independence, and the effec- 
tive subjugation of Mecklenburg was made by Henry the Lion, 
duke of Saxony. The Obotrite prince Niklot was killed in battle 
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in 1160 whilst resisting the Saxons, but his son Pribislaus (d. 
1178) submitted to Henry the Lion, married his daughter to the 
son of the duke, embraced Christianity, and was permitted to 
retain his office. His descendants and successors, the later grand 
dukes of Mecklenburg, were the only ruling princes of Slavonic 
origin in Germany. In 1170 the emperor Frederick I. made 
Pribislaus a prince of the empire. In 1348 the emperor Charles 
IV. raised Mecklenburg to the rank of a duchy, and in 1418 the 
university of Rostock was founded. 

In 1549 Lutheranism was recognized as the State religion; a 
little later the churches and schools were reformed and most of 
the monasteries were suppressed. In 1611, by a partition, Duke 
Adolphus Frederick I. (d. 1658) received Schwerin, and John 
Albert II. (d. 1636) received Giistrow. The town of Rostock, 
“with its university and high court of justice,” was declared to 
be common property, while the diet or landtag also retained its 
joint character, its meetings being held alternately at Sternberg 
and at Malchin. In 1701, by the treaty of Hamburg, a new divi- 
sion of the country was made. Mecklenburg was divided into 
two parts, which were later represented by the duchies of Mcck- 
lenburg-Schwcrin and Mecklenburg-Strelitz. At the same time 
the principle of primogeniture was again asserted, and the right 
of summoning the joint landtag was reserved to the ruler of 
Mccklenburg-Schwerin. 

Under Duke Christian Louis of Mecklenburg-Schwerin there 
was signed, in April 1755, the convention of Rostock by which 
a new constitution was framed for the duchy. By this instrument 
all power was in the hands of the duke, the nobles, and the upper 
classes generally, the lower classes being entirely unrepresented. 
In the early years of the French revolutionary wars Duke Freder- 
ick Francis I. (1756-1837) remained neutral, but in 1806 his 
land was overrun by the French and in 1808 he joined the Con- 
federation of the Rhine. He was the first member of the confed- 
eration to abandon Napoleon, to whose armies he had sent a 
contingent, and in 1813-14 he fought against France. In 1815 he 
joined the Germanic Confederation (Bund) and took the title of 
grand duke. In 1819 serfdom was abolished in his dominions. 
During the movement of 1848 the duchy witnessed a considerable 
agitation in favour of a more liberal constitution, but in the sub- 
sequent reaction all the concessions which had been made to the 
democracy were withdrawn and further restrictive measures were 
introduced in 1851 and 1852. 

Mecklenburg-Strelitz adopted the constitution of the sister 
duchy by an act of Sept. 1755. Having been a member of the 
alliance against Napoleon, its duke, Charles, joined the Germanic 
Confederation in 1815 and assumed the title of grand duke. 

In 1866 both the grand dukes of Mecklenburg joined the North 
German Confederation and in 1871 the two grand duchies became 
states of the German empire. The power of both grand ducal 
lines was ended by the German revolution of 1918. 

See F. A. Rudloff, Pragmatisches Handhuch der mecklcnburgischen 
Geschichte (Schwerin, 1780-1822) ; C. C. F. von Liitzow, Versuch 
finer pragmatischen Geschichte von Mecklenburg (Berlin, 1827-35) ; 
Jahrbiicher des Vereins fur mecklenburgische Geschichte und Alter- 
tumskunde (Schwerin, 1836, fol.) ; C. Hegel, Geschichte der mccklen- 
burgischen Landsidnde bis isSS (Rostock, 1856) ; M ecklenburgisches 
Urkundenbuch (Schwerin, 1873-1903) ; A. Mayer, Geschichte des 
Grossherzogtums Mecklenburg-Strelitz i 8 i 6 -i 8 go (New Strelitz, 1890) ; 
von Hirschficld, Friedrich Franz 11 ., Grossherzog von Mecklenburg- 
Schwerin und seine Vorgdnger (Leipzig, 1891) ; Volz, Friedrich Franz 
11 . (Wismar, 1893) ; Bartold, Friedrich Wilhelm, Grossherzog von 
Mecklenburg-Strelitz und Augusta Carolina (New Strelitz, 1893) ; 
W. Raabe, Mecklenburgische V aterlandskundc (Wismar, 1894-96) ; 
C. Schroder, Friedrich Franz 111 . (Schwerin, 1898) ; Tolzien, Die 
Grossherzdge von Mecklenburg-Schwerin (Wismar, 1904). 

MECKLENBURG DECLARATION OF INDEPEND- 
ENCE, a document containing five resolutions embodying a 
declaration of independence from England, adopted, it is claimed, 
at a meeting on May 20, i775» of the citizens of Mecklenburg 
county. North Carolina. The declaration was first printed in the 
Raleigh Register for April 30, 1819, from a draft written from 
memory in 1800 by John M. Alexander, recording clerk of the 
meeting. No contemporary draft has ever been discovered and the 
question of the document’s authenticity has given rise to a large 


body of controversial literature. The best reasoned attack is W. H. 
Hoyt, The Mecklenburg Declaration of Independence (1907), 
and the best reasoned reply is J. H. Moore, Defence of the Meck- 
lenburg Declaration of Independence (1908). 

MEDALLION, in arcMtecture and the decorative arts, any 
ornamental form with an oval or circular outline, differentiated 
from cartouche by the fact that its frame is extremely simple. 
MEDALS AND COINS: see Numismatics. 

MEDEA, a famous sorceress, daughter of Aeetes, king of 
Colchis (Gr. Mi) 5 cta). She fell in love with Jason the Argonaut, 
and exacted a terrible revenge for his faithlessness {see Argo- 
nauts and Jason). After the murder of Jason’s second wife and 
the death of her own children, she fled from Corinth in her car 
drawn by dragons, the gift of Helios, to Athens, where she mar- 
ried king Aegeus, by whom she had a son, Medus. But the dis- 
covery of an attempt on the life of Theseus, the son of Aegeus, 
forced her to leave Athens (Apollodorus i. 9, 28; Pausanias ii. 3, 
6-1 1 ; Diod. Sic. iv. 45, 46, 54-56). Accompanied by her son 
she returned to Colchis, and restored her father to the throne, 
of which he had been deprived by his own brother Perses. Modus 
was regarded as the eponymous hero and progenitor of the Modes. 
Medea was honoured as a goddess at Corinth, and was said to 
have become the wife of Achilles in the Elysian fields. The chief 
seat of her cult, however, was Thessaly, which was always regard- 
ed as the home of magic. The popularity of the story of Jason 
and Medea in antiquity is shown by the large amount of literature 
on the subject. To name extant works only, she figures largely in 
Pindar (Fourth Pythian Ode), Euripides’ Apollonius of Rhodes* 
Ovid {Heroides and Metamor phones), Seneca {Medea), Valerius 
Flaccus and several prose authors; her story was already known 
to some at least of the Cyclic poets. She is also a common subject 
in ancient art. Beginning as a heroine of fairy-tales, she acquires 
a more human and also more formidable character especially in 
Euripides. 

See the article.s in Daremberg and Saglio’s Dictionnaire des antiqui- 
Us and Roscher’s Lexikon der Mythologie. 

MEDELLIN, a city of Colombia and capital of the depart- 
ment of Antioquia, 150 m. N.W. of Bogota, on a plateau of the 
Central Cordillera, 4,823 ft. above sea-level. Pop. (1918) 79,14^. 
Medellin, the foundation of which dates from 1674, stands in the 
valley of the Porce, a tributary of the Cauca, and is reputed to 
be one of the healthiest as well as one of the most attractive cities 
of the republic. It has a university, national college, school of 
mines and other educational institutions, assaying and refining lab- 
oratories, a public library and a mint. The principal industry of 
the surrounding country is mining, and gold and silver are ex- 
ported in considerable quantities. . Coffee and hides are also ex- 
ported, but the trade of the city has been greatly impeded by diffi- 
culties of transportation. A railway now connects Medellin with 
Puerto Berrio on the Magdalena, but due to the high mountain of 
La Quiebra it is divided into two sections: that of Del Nus, 
that runs from Puerto Berrio to Limon; and that of Del Porce, 
from Santiago to Medellin. A tunnel is in project to unite the 
two sections, now joined by a motor road nine miles long. 

MEDENINE, a small town in southern Tunisia, 46 m. S.E. 
of Gab^s. The military camp is the most important French post 
on the frontier of Tripoli, and Medenine is the chief place of 
the southern territories of Tunisia. The Ksar (a fortified village) , 
consists of an agglomeration of rhorfas — ^long, low-vaulted cham- 
bers, piled one above the other four or five storeys high, and 
reached from the interior by steps, while on the external side 
they form a continuous defensive wall, pierced only by the 
small windows. 

MEDFORD, a city of Middlesex county, Massachusetts, 
U.S.A., on the Mystic river, 5 m. N. by W. of Boston. It is served 
by the Boston and Maine railroad. The population was 39,038 
in 1920 (22% foreign-born white), 47,627 in 1925 (state census), 
and was estimated locally at 55,000 in 1928. The city occupies 
8 sq.m., N. of Somerville, between Everett on the east and 
Arlington on the west. On its north-west border are the Mystic 
lakes, skirted by broad parkways of the Metropolitan Park sys- 
tem; and part of the Middlesex Fells reservation and most of the 
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Mystic River reservation fall within its limits. On “the hill,” 
partly in Medford and partly in Somerville, is the 8o ac. campus 
of Tufts college (founded by Universalists in 1852), which has 
an endowment of about $7,500,000 and an enrollment of 2,194 
1926-27, including 1,266 at the medical and dental schools con- 
ducted in Boston. Medford has some of the oldest and most in- 
teresting examples of domestic colonial architecture in New Eng- 
land, including the so-called “Cradock house” (1677-80), the 
“Wellington house” (1657), and the “Royall house,” part of which 
is older than either of the others. The public library is housed in 
the reconstructed residence of Thatcher Magoun (famous as a 
shipbuilder from 1802), and the Medford Historical society occu- 
pies the house where Lydia Maria Child was born in 1802. The 
city is largely a residential suburb of Boston, but it has a number 
of manufacturing industries, with an output in 1925 valued at 
$7,014,465. The assessed valuation for 1928 was $75,518,500. 
The plantation of Mathew Cradock, first governor of the Massa- 
chusetts Bay Colony, covered a large part of the present area of 
Medford. In 1630 he sent out agents to .settle his lands, and 
Governor Winthrop’s “Ten Hills farm” (partly within the city's 
j)resent limits) was occupied soon afterwards. The manufacture 
of brick and tile was an important industry in the 17th century; 
.shipbuilding in the i8th and first half of the 19th; and the dis- 
tilling of rum throughout the 18th and 19th. The last keel was 
laid in 1873 and the last distillery was discontinued in 1905. Many 
of the famous privateers of the War of 1812 were built here. 
Over the Cradock bridge across the Mystic (built in 1638) ran 
the principal thoroughfare from Boston to the north for 150 
years. The course of Paul Reverc’s ride lay through Medford 
square, and within half an hour after he had passed the Medford 
minute men were on their way to Lexington and Concord. After 
the battle of Saratoga many of Burgoyne’s officers were quartered 
here for the winter. The Middlesex canal was opened through 
Medford in 1803 and the first railroad in 1831. Medford was 
chartered as a city in 1892. 

MEDFORD, a city of south-western Oregon, U.S.A.; the 
county seat of Jack.son county and the metropolis of the Rogue 
river valley. It is on the Pacific highway; is a station on the 
Pacific coast air-mail route and has daily air passenger service to 
I’ortland and San Francisco; and is served by the Southern Pa- 
cific railroad, a logging railway and motor-coach lines. Pop. 
(1920) 5,756 (94% native white); 1928 estimate 12,500. The 
county has vast undeveloped natural resources, including 772,000 
ac. of uncut timber and deposits of precious metals and many 
other minerals. About ^ of its total land area is under cultiva- 
tion, of which 40,000 ac. are irrigated. Fruit-growing, lumbering, 
general agriculture, stock-raising and market-gardening are the 
principal industries. The region is famous for its pears, ;vsrhich 
brought a return of $4,000,000 for the season of 1927-28. Med- 
ford is a distributing point for these products, and has large 
fruit-packing and canning plants, cold-storage houses, a catsup 
factory, lumber and planing mills, flour and grist mills, creameries, 
iron works and machine shops. The assessed valuation of prop- 
erty in 1928 was $12,500,000. Crater Lake National Park is 80 
m. N.E., and the city is headquarters for the park service and 
for the Crater National Forest service. Medford was founded in 
J872, incorporated as a town in 1884 and as a city in 1905, and 
became the county seat in 1927. 

. MEDHURST, WALTER HENRY (1796-1857). English 
Congregationalist missionary to China, was born in London and 
educated at St. PauPs school. He was a missionary for the London 
Missionary Society at Shanghai from 1842 to 1856. He was a 
member of a committee of delegates for the revision of existing 
Chinese versions of the Bible. The result was a version in High 
Wen-li. With John Stronach he also translated the New Testa- 
ment into the Mandarin dialect of Nanking. Medhurst died in 
London on Jan. 24, 1857. 

media, the ancient name of the north-western part of Iran, 
the country of the Medes, corresponding to the modern provinces 
pf Azerbaijan, Ardelan, Irak Ajemi, and parts of Kurdistan. It 

separated from Armenia and the lowlands on the Tigris (As- 
syria) by the mighty ranges of the Zagrus (mountains of Kurdis- 
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tan; in the northern parts probably called Choatras, Plin., v. 98), 
and in the north by the valley of the Araxes (Aras). In the east 
I it extends towards the Caspian sea ; but the high chains of moun- 
tains which surround the Caspian sea (the Parachoathras of the 
I ancients and the Elbrus) separate it from the coast, and the 
narrow plains on the border of the sea (Gilan, the country of the 
Gelac and Amardi, and Mazandaran, in ancient times inhabited 
by the Tapuri) cannot be reckoned as part of Media proper. The 
greater part of Media is a mountainous plateau, about 3,000- 
5,000ft. above the sea; but it contains some fertile plains The 
climate is lemp)erate, with cold winters, in strong contrast to the 
damp and unwholesome air of the shores of the Caspian, where 
the mountains are covered with a rich vegetation. Media contains 
only one river, which reaches the sea, the Sefid Rud (Amardus), 
which flows into the Caspian; but a great many streams are ex- 
hausted after a short course, and in the north-west is a large lake, 
the lake of Urumiah or Urmia.^ From the mountains in the west 
spring some great tributaries of the Tigris, viz. the Diyala (Gyn- 
des) and the Kerkheh (Choaspes). Towards the south-east Media 
passes into the great central desert of Iran, which, eastwards of 
Rhagae (mod. Rai, near Teheran), in the region of the “Caspian 
gates,’' reaches to the foot of the Elbrus chain. On a tract of 
about isom. the western part of Iran is connected with the cast 
(Khorasan, l*arthyaca) only by a narrow district (Choarene and 
Coraisene), where human dwellings and small villages can exist. 

The people of :the Mada, Medes (the Greek form MiJSoi is 
Ionian for Ma 5 oi) appear in history first in 836 B.C., when the 
Assyrian conqueror Shalmane.scr II. in his wars against the tribes 
of the Zagrus received the tribute of the Amadai (this form, with 
prosthetic a-, which occurs only here, has many analogies in the 
names of Iranian tribes). His successors undertook many expe- 
ditions against the Medes (Madai). Sargon in 715 b.c. subjected 
them “to the far mountain Bikni”; i.c., the Elbrus (Demavend) 
and the borders of the desert, and received the tribute of 28, and 
in 713 of 46 chieftains; from their names we learn that they were 
an Iranian tribe and that they had already adopted the religion of 
Zoroaster. In spite of different attempts of some chieftains to 
shake off the Assyrian yoke, in connection with the northern bar- 
barism, the Cimmerians and the Ashguza (perhaps the Scythians), 
who had invaded Armenia and Asia Minor, Media remained trib- 
utary to Assyria under Sargon's successors, Sennacherib, Esar- 
haddon and Assur-banipal. 

Herodotus, i. lor, gives a li.st of .six Median tribes {ykvea)^ 
among them the Paractaceni, the inhabitants of the mountainous 
highland of Paractacene, the district of Isfahan, and the Magi; 
i,e., the Magians, the hereditary caste of the priests, who in Media 
took the place of the “fire-kindlcrs” (athravan) of the Zoroas- 
trian religion, and who spread from Media to Persia and to the 
west. But the Iranian Medes were not the only inhabitants of the 
country. The names in the Assyrian inscriptions prove that the 
tribes in the Zagrus and .the northern parts of Media were not 
Iranians nor Indo-Europeans, but an aboriginal population, like 
the early inhabitants of Armenia, perhaps connected with the 
numerous tribes of the Caucasus. We can see how the Iranian 
element gradually became dominant : princes with Iranian names 
occasionally occur as rulers of these tribes. But the Gelae, Tapuri, 
Cadusii, Amardi, Utii and other tribes in Northern Media and on 
the shores of the Caspian were not Iranians. 

In the second half of the 7th century the Medians gained their 
independence and were united by a dynasty, which, if we may 
trust Herodotus, derived its origin from Deioccs {q.v.) a Median 
chieftain in the Zagrus, who was, with his kin.smen, transported 
by Sargon to Hamath (Hamah) in Syria in 715 b.c. The origin 
and history of the Median Empire is quite obscure, as we possess 
only very scanty contemporary information, and not a single in- 
scription from Media itself. Our principal source is Herodotus, 
who wrongly makes Deioces the first king and uniter of the whole 
nation, and dates their independence from c. 710 — i.c. from the 
time when the Assyrian supremacy was at its height. But his 
account contains real historical elements, whereas the story which 
Ctesias gave (a list of nine kings, beginning with Arbaces, who is 

^Anc. Mantianc, Strabo, xi. 529; Martianc, Ptol., vi. 2, 5. 
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said to have destroyed Nineveh about 880 B.C., preserved in Diod., 
ii. 32, seq. and copied by many later authors) has no historical 
value whatever, although some of his names may be derived from 
local traditions. According to Herodotus, Phraortes, the son of 
Deioces, was the first who attacked Nineveh, but was defeated 
and slain; and when his son Cyaxares renewed the attack, his 
progress was interrupted by an invasion of the Scythians, who 
founded an empire in western Asia, which lasted 28 years. This 
invasion of Asia by the Scythians appears to have greatly shaken 
the Assyrian empire; from Jeremiah and Zephaniah we know that 
a great invasion of Syria and Palestine by northern barbarians 
really took place in 626 B.c. Some stories in Herodotus show the 
Scythian warriors in connection with Cyaxares and the Medes; so 
the probable explanation is that the Babylonian annals generally 
give the title “King of the hosts of the Manda” to the Median 
kings; Manda is an old word for the nomadic tribes of the north, 
which is also applied to the Cimmerian chieftains. 

Until 1923 we knew practically nothing about the fall of the 
Assyrian empire. But in this year, a chronicle was discovered by 
Gadd (the “Fall of Nineveh”) in the British Museum, which gives 
us the exact dates. From it we learn that Nabopolassar of Baby- 
lon and Cyaxares (Uvakishtar) of Media began the war against 
the Assyrians (who were supported by the Egyptians) in 616 b.c. 
In 612 the allies began the siege of Nineveh, which was stormed 
and destroyed. The last king, Siusharishkun, the Saracus of 
Berossus probably sought his death in the flames of his palace; 
but an offspring of this dynasty, Ashuruballit, still maintained 
the fragments of his kingdom for some years in Harran (Carr- 
hae), until this town also was taken by the Medes. 

The victors divided the provinces between themselves. Syria 
with Palestine and the south of Mesopotamia fell to the Chal- 
daean empire of Babylon ; the Median king ruled over the great- 
est part of Iran, Assyria and northern Mesopotamia, Armenia and 
Cappadocia. His power was very dangerous to their neighbours, 
and the exiled Jews expected the destruction of Babylonia by the 
Modes (Isa. xiii., xiv., xxi.; Jerem. 1 . li.), and Nebuchadrezzar 
tried to secure his kingdom by great fortifications, canals and 
walls against the menace from the north. He succeeded in estab- 
lishing a state of equilibrium for half a century, further secured 
by an intermarriage between the dynasties. When Cyaxares at- 
tacked Lydia, the kings of Cilicia and Babylon intervened and 
negotiated a peace in 585, by which the Halys was established as 
the boundary. 

About the internal organization of the Median Empire we know 
only that the Greeks derive a great part of the ceremonial of the 
Persian court, the costume of the king, etc., from Media. But it 
is certain that the national union of the Median clans was the 
work of their kings; and probably the capital Ecbatana (q.v.) 
was created by them. 

By the rebellion of Cyrus, king of Persia, against his suzerain 
Astyages, the son of Cyaxares, in 553, and his victory in 550, the 
Modes were subjected to the Persians. In the new empire they 
retained a prominent position ; in honour and war they stood next 
to the Persians; the ceremonial of their court was adopted by the 
new sovereigns who in the summer months resided in Ecbatana, 
and many noble Medes were employed as officials, satraps and 
generals. After the assassination of the usurper Smerdis, a Mede 
Fravartish (Phraortes), who pretended to be of the race of Cyax- 
ares, tried to restore the Median kingdom, but was defeated by 
the Persian generals and executed in Ecbatana (Darius in the 
Bchistun inscr.). Another rebellion, in 409, against Darius II. 
(Xenophon, Hellcn., i. 2, 19) was of short duration. But the non- 
Aryan tribes of the north, especially the Cadusians, were always 
troublesome; many abortive expeditions of the later kings against 
them are mentioned. 

Under the Persian rule the country was divided into two sat- 
rapies. The south, with Ecbatana and Rhagae (Rai), Media 
proper, or “Great Media,” as it is often called, formed in Darius’ 
organization the eleventh satrapy (Herodotus, iii. 92), together 
with the Paricanians and Orthocorybantians ; the north, the dis- 
trict of Matiane {see above), together with the mountainous 
districts of the Zagros, and Assyria proper (east of the Tigris) 


was united with the Alarodians and Saspirians in eastern Armenia, 
and formed the i8th satrapy (Herod., iii. 94; cf. v. 49, 52, vii. 
72). When the empire decayed and the Carduchi and other moun- 
tainous tribes made themselves independent, eastern Armenia 
became a special satrapy, while Assyria seems to have been united 
with Media; therefore Xenophon in the Anabasis ^ ii. 4, 27; lii. 
5, 15; vii. 8, 25; cf. iii. 4, 8 sqq. always designates Assyria by the 
name of Media. 

Alexander occupied Media in the summer of 330; in 328 hv 
appointed as satrap Atropates, a former general of Darius (Ar- 
rian, iii. 8, 4, iv. 18, 3, vi. 29, 3), whose daughter was married to 
Perdiccas in 324 (Arrian, vii. 4, 5). In the partition of his em- 
pire southern Media was given to the Macedonian Peithon; but 
the north, which lay far off and was of little importance for the 
generals who fought for the inheritance of Alexander, was left to 
Atropates. While southern Media with Ecbatana passed to the 
rule of Antigonus, and afterwards (about 310) to Seleucus I., 
Atropates maintained himself in his satrapy and succeeded in 
founding an independent kingdom. Thus the partition of the 
country, which the Persian had introduced, became lasting; the 
north was named Atropatene after the founder of the dynasty, 
a name which is preserved in the modem Azerbaijan. The capital 
was Gazaca in the central plain, and the strong castle Phraaspa 
(Dio Cass., xlix. 26; Plut., A?tton,, 38; Ptol., vi. 2, 10) or Vera 
(Strabo, xi. 523), probably identical with the great ruin Takhti 
Suleiman, with remains of Sassanid fire-altars and of a later 
palace. The kings had a strong and warlike army, especially 
cavalry (Polyb., v. 55; Strabo, xi. 253). Nevertheless, King Arta- 
bazanes was forced by Antiochus the Great in 220 to conclude 
a disadvantageous treaty (Polyb., v. 55), and in later times the 
rulers became in turn dependent on the ]\irthians, on Tigranes of 
Armenia and then Rome. Pompey defeated their King Darius 
(Appian, Mithr. 108), Antonius invaded Atropatene, — Augustus 
received the homage of their kings. In the time of Strabo (a.d, 
17), the dynasty existed still (p. 523) ; in later times the country 
seems to have become a Parthian province. 

Southern Media remained a province of the Seleucid empire 
for a century and a half, and Hellenism was introduced every- 
where. “Media is surrounded everywhere by Greek towns, in 
pursuance of the plan of Alexander, which protect it against the 
neighbouring barbarians,” says Polybius (x. 27). Only Ecbatana 
retained its old character. But Rhagae became a Greek town. 
Europus; and with it Strabo (xi. 524) names Laodicea, Apamea. 
Heraclea or Achais {cf. Plin., vi. 48). Most of them were founded 
by Seleucus I. and his son Antiochus I. In 221, the satrap Molon 
tried to make himself independent (there exist bronze coins with 
his name and the royal title), together with his brother Alexander, 
satrap of Persis, but they were defeated and killed by Antiochus 
the Great. In the same way, in i6t, the Median satrap Timarchus 
took the diadem and conquered Babylonia; on his coins he calls 
himself “the great King Timarchus”; but this time again the 
legitimate king, Demetrius I., succeeded in subduing the rebellion, 
and Timarchus was slain. But with Demetrius I. the dissolution 
of the Seleucid empire begins, which was brought on chiefly by 
the intrigues of the Romans, and shortly afterwards, about 150- 
the Parthian king, Mithridates I. {q.v.), conquered Media (Jus- 
tin, xli. 6). From this time Media remained subject to the 
Arsacids, who changed the name of Rhagae, or Europus, into 
Arsacia (Strabo, xi. 524), and divided the country into five small 
provinces (Isidorus Charac.). From the Arsacids or Parthian.s, 
it passed in a.d. 226 to the Sassanids, together with Atropatene. 
By this time the old tribes of Aryan Iran had lost their character 
and had been amalgamated into the one nation of the Iranians. 
The revival of Zoroastrianism, which was enforced everjrwhere 
by the Sassanids, completed this development. It was only then 
that Atropatene became a principal seat of fire-worship, wi<l‘ 
many fire-altars. Rhagae now became the most sacred city of the 
empire and the seat of the head of the Zoroastrian hierarchy ; t lie 
Sassanid Avesta and the tradition of the Parsees therefore con- 
sider Rhagae as the home of the family of the Prophet. Hem t - 
forth the name of Media is used only as a geographical term anil 
begins to disappear from the living language; in Persian traditions 
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it occurs under the modern form Mdh (Armen. Mai; in Syriac 
the old name Madai is preserved; cf. Marquart, Eranshahr, i8, 

srq.). • 

For Mohammedan hi.story see Caliphate; for later history 
Skljuks and Persia. (Ed. M.) 

MEDIA, a borough of Pennsylvania, U.S.A., county seat of 
Delaware county, 8 m. W. of Philadelphia, on the Pennsylvania 
railway and E'cderal highway i. It has a municipal airport. Pop. 
(1920) 4,109 (80% native white); estimated locally at 5,500 
in 1928. Media was founded by the Friends in 1682. There is 
still a large Quaker element in the population. The borough was 
incorporated in 1850. 

MEDIAN, the point on a statistical scale of the distribution 
of cases, above which and below which lie exactly 50% of the 
cases. The median is thus a measure of “central tendency.” It 
has the advantage over the arithmetical mean or “average” that 
il is not affected by unusually high or low values of the variable. 
I'or instance, given the values 3, 4, 5, 6, 7, 8, 100, the median is 6, 
and the arithmetic mean is 19. For some purposes the median 
value better describes the central tendency of such a series. 

In a -triangle, a line drawn from any vertex to the mid-point 
of the opjKisite side. The three medians of a triangle meet in a 
point which is tw»o-thirds of the distance from each vertex to the 
mid-point of the opposite side. This point is the centroid of the 
triangle, and is its centre of gravity. 

MEDIANT, a term in music signifying the note occupying 
the third degree of the diatonic scale (c..*'., E in the key of C), 
ihe name being derived from the fact that the note in question 
stands mid-way between the tonic (the first note) and the domi- 
nant (the fifth). (See Harmony.) 

MEDIATION, in international law the intervention of a 
third Power, on the invitation or with the consent of two other 
Powers, for the purpo.se of arranging differences before an apiaeal 
to arms or after war has broken out. In either case the mediating 
Power negotiates on behalf of the parties who invoke or accept 
its aid, but does not go further. Unlike an arbitrating Power the 
mediator limits his intervention to suggestion and advice. His 
iK'tion is liable to be arrested at any time at the will of either party 
unless otherwise agreed, in which case to arrest it prematurely 
would be a breach of good faith. 

Of successful mediation in the strict sense there have been 
many instances: that of Great Britain, in 1825, between Portu- 
gal and Brazil; of France, in 1849-50, when differences arose 
between Great Britain and Greece; of the Great Powers, in 1868- 
b(), when the relations of Greece and Turkey were strained to 
breaking-point by reason of the insurrection in Crete; of Pope 
Leo XIII., in 1885, between Germany and Spam in the matter 
of the Caroline islands. In these cases mediation averted war. 
The Austro-Prussian War of 1866, the war between Chile and 
Peru in 1882, that between Greece and Turkey in 1897, and 
that between Russia and Japan in 1905 are instances of wars 
brought to a close through the mediation of neutral Powers. 
Mediation has also been occasionally employed where differences 
have arisen as to the interpretation of treaties or as to the mode 
in which they ought to be carried out; as when Great Britain 
mediated between France and the United States with regard to 
the Treaty of Paris of July 4, 1830. In one case at least mediation 
has been successful after a propo.sal for arbitration had failed. 
In 1844, when war between Spain and Morocco was threatened 
by reason of the frequent raids by ihe inhabitants of the Rif on 
the Spanish settlement of Ceuta, Spain declined arbitration on 
the ground that her rights were too clear for argument. But 
both she and Morocco subsequently accepted joint mediation at 
the hands of Great Britain and France. 

The cause of mediation was considerably advanced by the Dec- 
hiration of Paris of 1856. The plenipotentiaries of Great Britain, 

^ ranee, Austria, Russia, Sardinia and Turkey recorded in a pro- 
at the instance of Lord Clarendon, their joint wish that 
"States between which any misunderstanding might arise should, 
before appealing to arms, have recourse so far as circumstances 
^i*ght allow (en tant que les circonstances Vadmettraient) to the 
Rood offices of a friendly Power.” Article 8 of the Treaty of 
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Paris, concluded in the same year, stipulated that “if there should 
arise between the Sublime Porte and one or more of the other 
signing Powers any misunderstanding which might endanger 
the maintenance of their relations, the Porte and each of such 
Powers, before having recourse to the use of force, shall afford 
the other contracting parties the opportunity of preventing such 
an extremity by means of mediation.” These precedents (in which 
it will be seen that “good offices” and “mediation” are used inter- 
changeably) were followed in the general act agreed to at the 
Conference held at Berlin in 1884-85, the object of which was to 
secure religious and commercial liberty and to limit warlike 
operations in the Congo basin. 

A si^ecial form of mediation was adopted by The Hague Peace 
Conferences of 1899 and 1907. Il was provided that, before an 
appeal to arms or during hostilities, a Power not a party to the 
dispute shall be entitled to offer good offices or mediation to the 
States at variance, and that the exercise of this right shall not 
be regarded by cither of the parties in dispute as an unfriendly 
act. (M. H. C.; H. H. L. B.) 

MEDIATIZATION, the process by which at the Ix'ginning 
of the loth century, a number of German princes, hitherto sover- 
eign as holding immediately of the emperor, were deprived of 
their sovereignty and mediatized by being placed under that of 
other .sovereigns. 

♦SVf Augu.st Wilhelm Hcffter Die Sondvrrcchlc der Souverdnen und 
der Mediaiisirient vormah reichsatdndhchen Hauser Deuischlands 
(1871). 

MEDICAL AND SURGICAL SOCIETIES. The first 
meeting of the Congres Medical Interjiational was held at Paris in 
1867; a Bulletin has been issued annually since 1868, and the first 
Surgical Congress was held in Paris in 1885. The first Congres 
Periodique Internal, d* Ophthalmologic took place at Bru,ssel.s in 
1857. The Royal Colleges of Physicians and of Surgeons of 
London, Edinburgh and Dublin do not come within our scope. 
The Medical Society of London (1773) is the oldest in the 
metropolis; it has issued Memoirs (1787-1805), Transactions 
(1810, etc.;, and Proceedings (1872, etc.). The Royal Society of 
Medicine was formed, by Royal charter, in 1907 by the amalga- 
mation of the following societies: Roy. Med. and Chir. Soc. 
(1805), Pathological Soc. (1846), Epidemiological Soc. (1850;, 
Odontol. Soc. of Gt. Britain (1856), Obstetrical Soc. (1858), 
Clinical Soc. (1S67), Dermatological Soc. of London (1882), 
British Gynaecological Soc. (1884;, Neurolog. Soc. (1886), Brit- 
ish Laryngol. Rhinol. and Otological Assoc. (1888;, Laryngol. Soc. 
(1893), Soc. of Anacsthelists (1893), Dermatol. Soc. of Gt. Brit, 
and Ireland (1894), Otological Soc. (1899), Soc. for Study of 
Diseases in Children (1900), Briti.sh Elcctro-therapeutic Soc. 
(jQoi ) and the Therapeutical Soc. (1902 ). Most of lhe.se societies 
had separate Transactions or Proceedings which are now incor- 
poratecl in the Proc. Roy. Soc. Med. Other Briti.sh or London 
.sorieties (past and pres(?nt) include Ihe Ahernethian Society 
( 1 79 . 0 , which is.sues Proceedings; Anatomical Soc. of Gt. Brit, 
and Ireland (1887); British Dental Association (1880), with a 
Journal (1880, etc.); British Homoeopathic Association (1859), 
with Annals (i860, etc.;; British Medical Association (1832), 
which has more than forty home and colonial branches, and pub- 
lishes British Medical Journal (1857, etc.); Hahnemann Publish- 
ing Society (1852), Materia Medica (1852, etc.;; Ilarveian So- 
ciety (1831); Hunterian Society (1819), Trans.; Lister Institute 
(incorp. 1891); Medico-Legal Soc. of London ^ Imrans.; Medico- 
Psycholog. Assn, of Gt. Britain and Ireland (1841, incorp. 1895) ; 
New Sydenham Society (1858), which published Biennial Retro- 
spect (1867, etc.), and translations and reprints of books and 
papers of value, succeeded the old Sydenham Society (1844- 
1858), which issued 40 vols.; Ophthalmological Society (1880), 
Trans.; Pathological Society of Gt. Brit, and Ireland^ Jour, of 
Pathology and Bacteriology ; Pharmaceutical Society (1841 ), with 
museum, Pharmaceutical Journal (1842, etc.); Physiological Asso- 
ciation (1876;, Joum. of Physiology ( 1878, etc.) ; Brit. Psycholog. 
Soc., Brit. Jn. Med. Psychol.; Soc. for Study of Inebriety (1884), 
Brit. Jn. of Inebriety; Med. Off. Health Assn. (1884), Jn. of 
School Hygiene; Roy. Med. Psychol. Assn. (1926), Jn. of Mental 
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Sci.; Roy. Soc. of Med. and Hyg., Trans.; Assn. Physicians Gt. 
Brit, and Ireland, Quarterly Jn. Med. ; Rdntgcn Soc. now merged 
into the Institute of Radiology, Jourml; Royal Institute of Public 
Health (1886, incorp. 1892), Joum. Royal Sanitary Institute 
(1876, incorp. 1888), the council of which appoints examiners, 
directs Parkes Museum, founded in 1876 in memory of Dr. E. A. 
Parkes; Society of Medical Officers of Health (1856), Trans, and 
Public Health; Soc. of Public Analysts, Analyst. The provincial 
societies are very numerous and include; Bradford, Med. Chir. 
Soc. (1863); Bristol, Med. Chir. Soc.; Cardiff, Med. Soc. (1870); 
Liverpool, Sch. of Tropical Med. (i8g8, incorp. 1905), Memoirs; 
Manchester, Med. Soc. (1S48); Newcastle-upon-Tyne, iVor/A. and 
Durham Med. Soc. (1848). Dublin, Roy. Acad, of Med. in Ireland 
(1882), Trails. (1883, etc.); Pharmac. Soc. of Ireland (1875). 
Edinburgh, Roy. Med. Soc. (1737; charter 1778): Harveian Soc. 
(1752); Medico-Chirurg. Soc. (1821), I'rans. (1824, etc.); and 
Obstetrical Soc. (1840). Aberdeen, Med. Chir. Soc. (1789). 
Glasgow, Mcdico-Chirurg. Soc. (1866), based upon Med. Soc. and 
Med.-Chirurg. Soc. (both 1814), joined by Path. Soc. in 1907. 

Australia: Melbourne, Med. Soc. of Victoria, Austr. Med. 
Journ. (1856, etc.). Canada: Montreal, Union Med. du Canada, 
Revue (1872, etc.); Canada Med. Assoc., Trans. (1877, etc.). 
India: Bombay, Med. and Physical Soc., Trans. (1838, etc.). 
Calcutta, Med. Soc., Trans. (1883, etc.). 

United States: Amer. Pub. Health Assoc., Reports (1873, 
etc.); Amer. Dental Assoc., Trans, (i860, etc.); and Amer. Inst, 
of II omoeop., Trans. (1878, etc.). The headquarters of the Ameri- 
can Medical Association (1847) are at Chicago; it publishes a 
Journal. The American Surgical As.wciation (1880) unites at 
Washington every third year with the Congress of American Phy- 
sicians and Surgeons. The State medical associations include those 
of Alabama, Trans. (1869, etc.); Georgia, Trans. (1873, etc.); 
Maine, Trans. (1853, etc.); Missouri, Trans. (1851, etc.); and 
South Carolina, Trans. The State medical societies include those 
of Arkansas, Trans. (1877, etc.); California, Trans. (1870, etc.); 
Illinois, Trans. (1851, etc.); Kansas, Trans. (1867, etc.); Michi- 
gan, Trans. (1869, etc.); Minnesota, Trans. (1874, etc.); Ne- 
braska, Trans. (1869, etc.); New Jersey, Trans. (1859, etc.); 
Pennsylvania, 7 >ans. (1851, etc.); Rhode Island, Trans. (1877, 
etc.); Texas, Trans. (1874); ^ind Wisconsin, Trafis. (1880, etc.). 
To these have to be added the following town associations. 
Albany, Med. Soc., Journal (1807, etc.). Baltimore, Med. and 
Chirurg. Facidty of Maryland, Trans. (1856, etc.). Boston, Amer. 
Gynaecolog. Soc., Trans. (1876, etc.); Mass. Medico-Legal Soc., 
Trans. (1878, etc.). Denver, Acad, of *Med. (1903). New York, 
Acad, of Med., Trans. (1847, etc.) and Bull, (i860, etc.); Med. 
Soc., Trans. (1815, etc.); Medico-Chirurg. Soc., Trans. (1878, 
etc,); Amer. Surg. Assoc., Trans. (1883, etc.); Medico-Legal Soc., 
Sanitarian (1873, etc.); Amer. Ophthalmolog. Soc., Trans. (1865, 
etc.); Path. Soc. (1844), Trans. (1875-1879), Proc. (1888, etc.). 
Philadelphia, Med. Soc., Trans. (1850, etc.); Obstet. Soc., Trans. 
(i86g, etc.); Amer. Pharm. Assoc., Proc.; Patholog. Soc. (1857), 
Trans. (1897, etc.); Coll, of Physicians (1787); Amer. Soc. of 
Tropical Med. (1903). Richmond, Med. Soc., Trans. (1871, etc.). 

France: Besangon, Soc. de MM. (1845), Bull. (1845, etc.). 
Bordeaux, Soc. de MM. (1798), Journ. (1829, etc.); Soc. de 
Pharm. (1834), Bull, (i860, etc.); Soc. de MM. et de Chirurg.; 
Soc. d'Anat. et de Physiol. (1879), (1880). Caen, Soc. de 

Med. (1799; known by its present name since 1875), Journal 
(1829), Mem. (1869). Chambery, Soc. de MM. (1848), Comptes 
rend. (1848, etc.) and Btdl. (1859, etc.). Grenoble, Soc, de MM. 
Havre, Soc. de Pharm. (1858), Mem. Lille, Soc. de MM. (1843), 
Bull. (1845, etc.) Lyons, Soc. Nat. de Med. (17S9), Le Lyon 
mM. (1869, etc.). Marseilles, Soc. de MM. (1800), Comptes 
rend. (182^1853) and Le Mars. mM. (1869, etc.); Soc. MM.- 
Chirurg. (1872). Paris, Soc. de MM. Pratique (1808), Bull.; 
Acad. Nat. de MM. (1820); Soc. Nat. de Chirurg. (1843, reor- 
ganized 1859), Mem. (1847, etc.) and Bull. (1851, etc.); Soc. 
Anat. (1803), Btdl. (1826, etc.); Soc. Clinique, Bull. (1877, etc.); 
Soc. MM. des Hopitaux, Bull. (1849, etc.); Soc. MM. Legale; 
Soc. de Pharm. (1803), Journ. (1815, etc.); Soc. de Thirapeu- 
tique; Soc. Fran, de HygiMe; Soc. Centr. de MM. V^tMtuUre 


(1844), Bull.; Assoc. Int. de VInst. Morey (1898) (for examining 
physiological methods and apparatus). Bull., Travaux. Rouen, 
Soc. de MM. (i8ai). Union MM. (1861, etc.); Soc. Libre des 
Pharmaciens (1802), Btdl. Toulouse, Soc. de MM. (1801), Bull 
and Revue (1867, etc.). Tours, Soc. Med. (1801). Germany and 
Austria-Hungary: Deutscher Arztevereinsbund (1872), Ver- 
handl.; Central Ver. d. Zahnarzte (1859), Mittheil.; D. Veterindr- 
rath (1874); L). Apotheker-Ver. (1820), Archiv (1822, etc.). 
Berlin, Ver. f. Heilkunde (1832), Magazin (1835, etc.); Ges. j. 
Geburtshulfe u. Gynaekologie (1876), Ztschr. (1877, etc.) ; Ges. j. 
Heilkunde (1855); Berl. Med. Ges. (i860), Verhandl. (1865, 
etc.); Physiolog. Ges. (1875), Verhandl. (1877, etc.); D. Ver. /. 
Med. Statistik (1868); Ver. Hombop. Arzte (1871), Ztschr. 
(1882, etc.); D. Ges. f. Chirurgie (1872), Verhandl. Bonn, Ver- 
band der Arztl. Vereine (1865). Breslau, Ver. f. Physiolog. Heil- 
kunde (1848), Ztschr. (1850, etc.); Verband d. Schles. Arzte-Ver. 
(1878). Cologne, Rhein. Med.-Chirurg, Ver. (1848), Organ (1852, 
etc.). Darmstadt, Arztl. Kreisver. (1844). Dresden, Ges. /. 
Natur- u. Heil-Kunde (1818), Jahresber, (1848, etc.). Erlangen, 
Physik.-Med. Soc. (1808), Sitzungsber. (1870, etc.). Frankfort, 
Arztl. Ver. (1845), Jahresber. (1857, etc.). Hamburg, Arztl. Ver. 
(1816); Deutsche Ges. fur Gesch. der Medizin (1901), Mitteil. 
Hanover, Ver. Analyt. Chemiker (1878). Heidelberg, Ophthal. 
Ges. (1857). Jena, Med.-naturwissenschaftliche Ges. (1854), 
Zeitschr. (1874, etc.). Konigsberg, Ver. f. wiss. Heilkunde (1851 ). 
Leipzig, Med. Ges. (1829); Ges. f. Geburtschiilfe (1854), Mitt- 
heil.; Hombop. Central-Ver. (1829); Magdeburg, D. Chirurgen- 
Ver. (1844), Ztschr. (1847, etc.). Munich, Arztl. Ver. (1833), 
Int.-Blatt (1854, etc.). Strasburg, Soc. de MM. (1842), Mem. 
(1850, etc.); Soc. Vetcrin. (1864); Medizinisek.-Naturwissen- 
schaftlichcr Ver. (1S73). Stuttgart, Wurttemb. Arztl. Ver. (1831), 
Corr.-Blatt (1832, etc.); Hahnemanfiia (1S68), Mittheil. (1873, 
etc.); Apotheker-Ver. (1822), Pharm. Wochenblatt (1861, etc.). 
Vienna, K. k. Ges. der Arzte, Ztschr. (1844, etc.) ; Ges. fur innere 
Medizin u. KinderheUkunde, Med. Wochenschrift. Weimar, Med - 
naturwiss. Ver. (1863). Wurzburg, Physikal.-med. Ges. (1849), 
Verhandl. (iSso, etc.). Switzerland: Genava, Soc. Mdd. Zurich, 
Soc. de Med.; Schweiz. Apotheker-Ver. Italy: Bologna, Soc. 
Med.-chirurg. Genoa, Accaid. Med.-chirurg. Milan, Soc. Ital. d* 
Igietia. Modena, Soc. Med.-chirurg. Naples, Real Accad. Med.- 
chirurg. Palermo, R. Accad. delle Sc. Med. (1649), Atti (18S9, 
etc.). Rome, R. Istit. Fisico-patologico. Turin, Accad. Real Med.- 
chirurg. Belgium: Antwerp, Soc. de MM. (1839), Anmles. 
Brussels, Acad. Roy. de MM. (1841), Btdl. (1841, etc.) and MMi. 
(1843, etc.); Soc. Roy. de Pharm. (1845), Bull.; Soc. d* Anat. 
Patholog. (1846), Annales; Soc. Beige de MM. II omoeop.; Soc. 
Roy. des Sc. MM. et Nat. (1822), Journal (1842, etc.), Annales 
(1892, cic.). Bulletin (1843, etc.) ; Inst. Solvay de Physiol. (1894 
with electro-physiological, chemical, embryological and other 
laboratories, and lecture hall. Ghent, Soc. de MM. (1834), 
Anmles. Liege, Soc. MM.-chirurg. Holland: Amsterdam, 
Genootschap ter Bevordering der Genees- en Heel-Kwide, Ver- 
handel. (1841, etc.) ; Nederl. Maatschappij ter Bevord. der Phar- 
fnacie. Batavia (Java), Geneeskundige Vereeniging. Denmark: 
Copenhagen, K. Med. Selskab; Veterimer Selskab. Norway: 
Oslo, Med. Selskab, Magazin (1840, etc.). Sweden: Stock- 
holm, Farmaceutiska Inst.; Svenska Lakaresallskapet (1808), 
Hafull. (1813, etc.). Upsala, Lakarefbrenig, Fbrhandl. (1865, 
etc.). Spain: Madrid, R. Acad. Med. (1732). Portugal: Lisbon. 
Soc. de Sc. Med. (1835), Jorml (1835, etc.); Soc. Pharm 
Lusitana. Russia: Dorpat, Pharm. Soc. Helsingfors, FinsLi 
Lakaresallskapet (1835), Handl. (1841). Moscow, Phys.-med 
Soc. Riga, Soc. of Practical Physicians. Leningrad, Soc. oj 
Practical Physicians; Imp. Pharm. Soc. Vilna, Imp. Med. Soc. 
(i%os),Protokoly. Warsaw, Afed.-CAirwrg. Soc. Tomsk (Siberia ', 
Soc. of Naturalists atid Physicians (1889), Protocol. Rumania: 
Jassy, Soc. of Naturalists and Physicians (1830), Buletiniil 
Greece: Athens, Soc. MM. Turkey: Constantinople, Soc. Imp 
de Med.; Soc. de Pharm. Central and South America: Buenos 
Aires, Asoc. Med. Caracas, Escuela Med. Guadalajara (Mexico;. 
Soc. Med. Merida (Mexico), Soc. Med. Mexico, Acad, de Med.; 
Soc. Med. Monte Video, Soc. de Med. Rio de Janeiro, InsHtuto 
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Oswaldo Cruz, formerly Instituto de Manguinhos (for the promo- 
tion of experimental pathology); Soc. Med. e Cirurghy Santiago, 
Soc. Med. Japan: Tokyo, Soc. for Adv. of Med. Sc., Trans. 
(1885, etc.). 

New York Academy of Medicine*— This is an American 
nssociation which was founded in 1847 to advance medical edu- 
cation, to aid the scientific development of its members and to 
make progress in all matters relating to public health. It has 
(1928) 1,690 fellows and 38 honorary fellows. The library is one 
of the largest in the United Stales and contains 150,256 volumes, 
104,564 octavo pamphlets, 9,720 quarto pamphlets and subscribes 
to 1,570 current serials. It is open to the public daily as well as 
to its fellows (except Dec. 25 and July 4). The Bureau 01 
Clinical Information, maintained by the Committee on Medical 
Education, offers detailed information regarding all medical ac- 
tivities in New York and other cities of the United States, Canada 
and in European centres. The Committee on Public Health 
Relations gathers and publishes pertinent information with regard 
to health activities of the municipal and voluntary social service 
agencies. The stated meetings of the academy and those of its 
various sections are open to physicians and medical students as 
well as to its fellows. 

MEDICAL ARTICLES. Under the general subject of 
Medicine .several subdivisions are included, viz.. Anatomy, Pharma- 
cology and Therapeutics, Pathology, Midwifery and Diseases of 
Women, Surgery, Medicine, Public Health, Tropical Medicine, 
Veterinary Medicine. In each instance a general article is given 
in which the scope of the subject is presented, but in addition 
so many special articles are included that they must be indicated 
in .separate paragraphs. 

Anatomical Articles. — In a general article on Anatomy the 
subject is reviewed particularly from the .superficial and artistic 
l)oints of view and also in respect of the modifications introduced 
by X-ray examination during recent years. In addition to numerous 
smaller articles which are included on special subjects, the 
.Alimentary Canal, Arteries, Brain, Connective Tissues, 
Ductless Gla.nds, Ear, Eye, Heart, Joints, Liver, Lym- 
I'HATic Sy.stem, Muscular System, Nerve, Nervous Sy.s- 
TEM. Reproductive System, Respiratory System, Skeleton, 
.Skin and Exoskeleton, Skull, Spinal Cord, Teeth, Urinary 
System and Veins receive extended notice. Numerous illustra- 
tions arc included and though the subjects are treated primarily 
from the human point of view sub.sections deal with the' compara- 
tive anatomical and embryological aspects. Adequate bibliogra- 
phies are given at the end of mo.st of the articles. 

Bacteriological Articles. — The main subject is treated under 
the headings of Bacteria and Disease, and in the articles on Bac- 
teriology; Filter J*assing Viruses, Immunity, Phagocytosis, 
Serum Therapy, Vaccine Therapy. In addition all disea.ses of 
known or suspected dependence upon bacterial infection, e.g., 
diphtheria, measles, food poisoning, carry some reference to the 
bacterial factor inculpated. In Inflammation and its Sequels 
a broad survey is given of the resi^onse of the body to bacterial 
and non-bacterial irritants and the points of . similarity and of 
difference are contrasted. Closely akin to this group is that on 
Parasitic Di.seases in which are described the characters and 
effects of various naked-eye and microscopic animal parasites 
aliecting man and lower animals. An adequate bibliography is 
placed at the end of each article. 

Pharmacological Articles. — General articles are those on 
Pharmacy, Pharmacology and Pharmacopoeia. In addition to 
shorter notices on the great majority of drugs found in the most 
important pharmacopoeias there are special articles of greater 
length on Anaesthesia and Anaesthetics, Antiseptics and 
Asepsis, Balneotherapeutics, Electrotherapy, Poisons, 
H.AD10T11ERAPY, Radium Therapy and Sunlight Treatment. 
Important drugs like Calabar Bean, Digitalis, Bella-donna, 
Cinchona Bark, Alkaloids of. Opium and the Barbituric Acid 
and SuLPHONAL Group receive greater notice. The general princi- 
r>le is to indicate the botanical origin of a drug with a description 
t>f the .special plant or its varieties from which the drug is obtained j 
and this is followed by its chemistry so far as is known, its phar- | 
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macological action and its uses. In many instances a bibliography 
of recent work on the particular subject is appended. 

Pathological Articles. — Some indication of the known or 
suspected pathology is given in the case of all diseases, but special 
articles of a pathological kind arc contained in Pathology, 
Anaphylaxis, Atrophy, Hypertrophy, Blood Transfusion, 
Cancer Research, Haemorrhage, Inflammation and its 
Sequels, Monster, Neuropathology, P.mn (significance of), 
Shock and Collapse, Tumours. In this connection a knowledge 
of the normal appearances is necessary and reference must i)e 
made to the various anatomical articles {.see Anatomical 
Articles) as well as to tho.se which deal with Epithelium, En- 
dothelium, Connective Tissues, Muscle (structure of). 
Glands, etc. Shorter articles deal with Ahsct.ss, Alcoiuil 
(pathological effects of), Ankylosis, Autopsy, Bed.sore, 
Blister, Bunion, Calculi (with colour i)late). Carbuncle, 
Corn, Dilatation, Empyema, Ikostbite, Nakvus, Necrosis, 
Gangrene, Ulcer, etc. 

Midwifery and Diseases of Women. — The chief articles in 
this subsection are Abortion, Birth Control, I^mbryo, Gynae- 
cx)Logy, Menstruation, Obstetrics, Placenta, Puerperal 
Fever. Shorter articles are on Caesarean Section, Menopause, 
Ovariotomy, Twilight Sleep. 

Surgery. — Principle articles arc on Abdomen (surgery of), 
Appendicitis, Bones (diseases of), Brain (surgery of), Can- 
cer, Dentistry, Ear, Nose and Throat (diseases of), Heart 
and Lung (surgery of). Hernia, Intestinal Obstruction, 
Joints (diseases and injuries of), Mammary Gland (di.seases 
OF), Ophthalmoloc.y, Oktiioi*aedic Surc.ery, Peritonitis, 
Sep.sis, Skull (surgery of). Spinal Colit.mn and Cord (.sur- 
gery OF), Urology, Venereal Diseases. Important .shorter 
articlcLs are on Blood Letting, Bi^rns and Scalds, (.!left Palate 
and Hair Lip, Club-foot, Fistula, I^'rac^tukes, Haemorrhoids, 

I’HLKBITIS, RePR( 3 DUCTIVE SySTEM (sUKGERY OF), BlADDER AND 

Prostate (diseases of), Stomach (diseases of), Tetanus, 
Varicose Veins, Wound. In addition numcMous small articles of 
about a quarter page are given on subjects of surgical interest. 

Medicine. — In this subsection is included the greater number 
of subjects contained in a single sub.section. Be.sides important 
articles on Medicine (ht.siury of). Medic ine (c’.enekal), Medi- 
cal Education, Medical Legislation, Medical Jurispru- 
DENC’E, Medical Research, authoritative articles are presented 
on Alimentary System (diseases of), Anaemia, Children 
(diseases of), Diabetes, Diagnosis, Diphtheria, Encepha- 
litis Lethargica, Epilepsy, Epileptic* I'it, Gout, Heart 
(disea.si:s of), Hydrophobia, Inficcnza, Insanity, Kidney 
(di.sea.ses OF), Liver and Gall-bladder (diseases of), Measles, 
Metabolic Diseases, Paralysis, Paranoia, Paratyphoid 
Fevers, Pneumonia, Psychosis, I'-sychiatry, Respiratory 
System (diseases of), Rheumatism, Scarlet Fever, Skin 
Diseases, Smallpox, TuBERc:rLosis, Typhoid Fever, Typhus 
Fever. Shorter but also authoritative article.s cover most of the 
diseases affecting man, e.g., Angina Pec toris, Apoplexy, Blind- 
ness (causes OF), Bronchitis, Convi:lsions, Deaf-mutism, 
Dropsy, Dyspepsia, Gastric and Duodenal Ulcer, Goitre, 
Hook Worm, Insect Stings and Bites, Jaundice, Laryngitis, 
Locomotor Ataxia, Migraine, Neurasthenia, Ric:kets, St. 
Vitus’ Dance, Tonsillitis, Whooping Cough. 

Public Health. — Articles are presented on Abattoir, Slaugh- 
ter-house, Adulteraticjn , Ambulance, Cremation, Drowning 
AND Life-saving, Entomolcjgy (medical), Epidemiology, Food 
(pure). Hospitals, Vaccination in addition to general articlc.s on 
Preventive Medicine and Public Health. 

Tropical Medicine. — Longer articles arc on Cholera, Dysen- 
tery, Leprosy, Malaria, Plague, Sleeping Sickness and Yel- 
low Fever. Shorter articles include tho.se on Beri-Beri, 
Bilharztosis, Blackwater Fever, Dengite, Kala-Azar, 
Malta Fever, Sandfly Fever, Sprue, Sunstroke and Heat- 
stroke, Yaws. 

Veterinary Medicine. — ^The articles included in this sub- 
section arc on Anthrax, Distemper, Foot and Mouth Disease, 
Glanders or Farcy, Abortion. Contagious, Pleuro-Pneu- 
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MONiA, Kinder Pest, Swine Fever. 

Miscellaneous Medical Articles. — ^Some 40 articles differing 
in length are given to subjects not easy to place in one of the 
foregoing sections and subsections. Such arc those on Adoles- 
cence, Aviation (medical aspects of), Bloodless Surgery, 
Climate in the Treatment of Disease, Diet and Dietetics, 
Drunkenness, Homoeopathy, Hypnotism, Infancy, Infant 
Care, Manipulative Surgery, Mineral Waters, Nursing, 
Photography in Medicine, Phrenology, Physics in Medi- 
cine, Quackery, Red Cross, Rejuvenation, Sea-sickness, 
Somnambulism, Stammering, Starvation, Vegetarianism, 
Vivisection, Animal Experiment, Medical Service, Army, 
Medical Service, Navy, Vitamins. In most instances a recent 
bibliography is appended to the articles and cross-references are 
numerous. 

MEDICAL EDUCATION. A sound general education is 
necessary for the medical as for all other learned professions. 

1. IN GREAT BRITAIN 

In Great Britain before admission to a course of training a boy 
or girl is required to show in an examination of matriculation, 
character and standard that he or she ha.s acquired a respectable 
knowledge of English, a language other than English, mathematics 
and some other school subjects of the candidate’s own selection. 
Latin is no longer exacted by the General Medical Council 
(G.M.C.) although in certain universities it is compulsory for 
students who desire to obtain a medical degree. 

The General Council of Medical Education and Registration 
does not determine directly the requirements of the various 
licensing bodies, but exercises a measure of control over the doc- 
tor’s training by deciding the conditions precedent to registration, 
first as a medical student and finally a.s a qualified practitioner. 
Since 1922 the G.M.C. has required an examination in physics 
and chemistry be passed by him before registration. The gain is 
two-fold. His school work more efficiently prepares the boy for 
his profession, and more time is made available in the brief five 
years, which is the most that can be exacted as a minimum 
between registration as a student and registration as a qualified 
practitioner. The council also allows the student to pass the 
examination in biology immediately after registration. The cur- 
riculum recognized as medical carries the student through a suc- 
re.ssion of stages which merge insensibly one into the other, until 
his accumulated knowledge and steadily increasing skill justify 
the conferring ujxin him of a degree or diploma which admits him 
to all the responsibilities of medical practice. It is impossible to 
over-emphasize the statement that the several steps “merge.” 
They are not stepping stones. No subject is left behind when the 
passing of an examination qualifies a student to approach the 
next. The examination te.sts his fitness to approach subject B 
whilst still carrying forward subject A. 

Stages of the Education. — These stages may be defined as 
(i) The study of the structure of the body and of its beha\nour 
in health, anatomy {q.v.) and physiology to which two 

years are assigned. (2) The study of the behaviour of the body 
when perturbed by abnormal conditions, by malformations, by 
injury {sec Pathology), by the invasion of parasites {see Para- 
sitology) ranging from ultra-microscopic “germs” {sec P'ilter- 
Passing Viruses) to intestinal worms, an extension of physi- 
olog>’ into the domain of disease. (3) The study of physiological 
changes which result from the administration of various chemical 
substances, “drugs,” already anticipated by the study of the 
“drugs” which, in health, various organs pour into the circulation, 
internal secretions {see E.ndocrinology). (4) The study of the 
possibilities of modifying the behaviour of the body, when dis- 
eased, in a beneficial way by administration of drugs. (5) The 
proper management of the body in health, preventive medicine. 
(6) The care of the sick and of women in childbirth. 

The Object of Medical Training.— With the exception of 
the changes already referred to, developments in medical educa- 
tion are rather in the manner of presenting knowledge than in the 
.selection of subjects to be studied. When so much of value must 
be omitted, every subject included in the curriculum should be 


taught in the most practical way. It must be made a part of the 
practitioner’s outfit, which he can never afford to lose. His knowl- 
edge of the anatomy of the living body must enable him to see its 
organs in their relation to one another as clearly as if it were 
transparent. In some degree, dissecting room work has given way 
to surface anatomy and the study of models and f rdzen sections ; 
although training in the use of scalpel and forceps is still the only 
means of acquiring dexterity in the surgeon’s craft. In physiology, 
during the first year, the student is in most schools given more 
practical work than formerly. 

The greatest changes have been introduced in the third and 
fourth years of the curriculum. Physiology has been extended 
into pharmacology, an ever-growing body of exact knowledge 
derived from the study, with instruments of precision, of the 
effects produced upon guinea-pigs and rabbits by chemical com- 
pounds of which some, like caffeine and morphine, are vegetable 
products, whilst others, such as phonacetin, have been prepared 
synthetically in the laboratory for the express purpose of modi- 
fying the behaviour of the body. When used to correct disorders, 
these various chemical sub.stances, with the apparatus which has 
been designed for the purpose of studying their effects, belong to 
the sphere of therapeutics {q.v.). 

At about this stage in the student’s training, bacteriology {q.v.), 
a science which is growing so rapidly as to be for the most part 
relatively new, claims his attention. The micro-organisms which 
cause disease present biological problems of the highest interest . 
Every medical man needs to be expert in the methods of making 
! preparations for identification with the microscope (sec Micros- 
copy), of using the various culture media and of cultivating the 
various organisms in vitro. And since the effects upon the Iluids 
of the body which they induce can be recognized chemically, a 
new name, “biochemistry” {q.v.), is usually applied to the depart- 
ment of science in which ascertained facts are grouperl together. 
To the physiologist and physician have been opened up the two 
provinces of serum and vaccine therapy and immunology {see 
Immunity). Provision is made for teaching the principles of 
various kinds of druglcss therapeutics, such as treatment with 
ultra-violet light {see Heliotherapy) with radium and X-rays, 
or by massage, and the demonstration of the results obtained in 
special clinics. 

Clinical Units. — ^The most notable modification in medical 
education made during recent years is the organization of clinical 
units. Physicians and surgeons still go round their wards a I 
stated hours — usually in the early afternoon — followed by troops 
of students to whom they point out the features of each case, 
expound the nature of the malady and explain the reasons for 
the treatment adopted. But no longer, as formerly, is the student 
dependent upon “walking the wards,’’ attending lectures and 
reading about the illnesses of which the cases he has seen are 
illustrations. The clinical unit is a far more efficient training 
centre. Its staff consists of a director and three or four assistants. 
Either the director himself or one of his assistants is a whole- 
time officer of the university. To the unit are assigned a number 
of beds — usually 60 or 70 — ^in suitable wards with adequate 
laboratory accommodation in their near vicinity and an ample 
.supply of apparatus for the examination of the patients and for 
testing their reactions. An out-patient department is included 
in the unit. 

Students examine chemically and microscopically the blood and 
excreta. They make every kind of measurement, and as the 
wards arc open throughout the day they have the opportunity of 
.seeing how patients should be treated, nursed, and cared for in 
e\Tr>" respect. As the teachers of physiology, bacteriology, phar- 
macology and other subjects visit the clinic from time to time, 
the student learns under ideal conditions how all that he has been 
taught combines to fit him for his life-work, the care of the sick 
and their restoration as speedily as possible to health. 

New and Old Sjrstems Contrasted.— Until comparatively 
recent times students were required to attend a certain amount 
of hospital practice during their first two years, usually 
months. This was a relic of the apprenticeship through which 
aspirants for admission to medical, as to legal and other profes- 
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sional guilds, were required to pass. In Britain, this tradition is 
obsolete at last. No longer is a student required, or even allowed, 
to listen to bedside disquisitions on maladies of which even the 
names may be unfamiliar, in terms which carry little meaning to 
his mind, or to watch the physical examination of organs of which 
he knows but vaguely the form and situation, and to hear of their 
perturbations before he knows how they function normally. Not 
until he knows how the body works in health is he shown how 
disease may disturb its harmony, or taught the remedial measures 
which should be adopted with a view to aiding nature to set it 
right. Too early contact with patients inevitably led to confused 
thinking and false inferences which had to be corrected by sub- 
sequent reading and observation and, it may be added, developed 
in the tyro a conviction that medical practice consists in “spotting” 
the disease and administering the drug which will “cure” it. The 
progressive opening-out of knowledge with the synchronous revela- 
tion of ignorance, which is the aim of the modern curriculum, 
avoids loss of time and secures the highest degree of qualification 
which the limited period of training allows. 

Post-graduate and Specialist Worker— As a result of the 
careful allocation of his time the modern student finds that he has 
less opportunity than his forerunners of paying special attention 
10 any branch which may attract him. Diseases of the eye, of the 
throat, of the ear, of the nervous and other organs, are treated 
with sufficient fullness for the equipment of general practitioners, 
but not with the thoroughness neces.sary to make specialists. The 
student who proposes to specialize must continue his .studies after 
graduation. An increasing number of graduates who do not pro- 
po.se to devote themselves to a single specialty, but wish to make 
themselves proficient in particular branches of their work, such 
as gynaecology for example, defer going into practice, or return 
from time to time to a medical school in order to keep abreast 
with advances in knowledge and technique. Po.st -gradual ion 
courses are more numerous and better organized than they were 
in former days, but they are not yet, in Britain, as complete or as 
intensive as they might be. 

II. IN OTHER COUNTRIES 

Other Countries. — In most other countries, progress has fol- 
lowed much the same lines as in Britain. The arrangement of 
a logical sequence of studies and their integration in the curriculum 
have been the reformer s aim. 

In Japan the sequence of studies is much the same as in Brit- 
ain; but the minimal length of the purely medical curriculum is 
four years, following on a course in the preliminary sciences. 

In China through a subsidiary board of the Rockefeller Foun- 
dation of New York, there has been established a modern medical 
school. The Rockefeller Foundation has furni.shed funds amount- 
ing to $8,000,000 to build and equip the Peking Union Medical 
college, and in addition it was in 1921 supporting the institution 
on the basis of a budget for the year amounting to $500,000. The 
China Medical Board also aids four other medical schools in 
China carried on by other organizations. 

In Belgium the University of Brus.sels in 1921 planned a com- 
plete reorganization of its medical department. 'I’he city, the 
State and the university co-operated in maturing plans for a 
modern teaching hospital, and new, well-equipped laboratories on 
a single site. 

In France the medical schools still adhere to the system which 
they regard as “natural” Their students are encouraged to attend 
clinics from the date of their inscription in the faculty, and the 
relegation of all lectures and laboratory work to the afternoons 
almost compels them to devote the mornings to attendance in the 
'vards and out-patient departments. 

Bibuikjraphy. — For detailed information concerning flu* existing 
\'>tem of medical education in Great Britain consult Rrcritt Advances 
in Medical Education in England, a memorandum addressed to the 
Minister of Health by Sir George Newman, Chief Medical Officer; 
and Medical Education, a Comparative Study, by Abraham Flexner. 

(X.) 

in. IN THE UNITED STATES 

The U.S. Constitution provided no supervision over either 
^T^edical education or medical practice but left this to the indi- 


vidual States which, with a few exceptions, have established 
no regulations, in either State Constitutions or laws. The lack 
of legal safeguards over the chartering of medical schools made 
it easy for any group of indi\iduals to open them and to grant 
degrees whether or not they possessed the essential teachers, 
buildings, hospitals and other equipment. The result was a rapid 
multiplication of medical schools. The first medical school in the 
United States was organized in 1765 as the Medical school of the 
College of Philadelphia. In 1800, there were five medical schools 
in the Imited States for a population of 5,5cx),ooo people. There- 
after. they increased much more rapidly than the population, 
reaching 162 in 1906, when there was one medical school to each 
half million people. The course of instruction consisted at first 
of two annual sessions of six months each, i)robably ample for the 
knowledge of medicine of that time. The student’s best instruc- 
tion, perhaps, was obtained by a.ssisting his physician-preceptor in 
the care of patients and listening to his explanations. 

At first, some of the university medical schools required a bac- 
calaureate degree for admission but, through com[)etition with the 
increasing number of schools, the requirement was reduced to a 
high school education. Nevertheless, the better schools attracted 
many students possessing a college training. Of the graduates of 
Harvard Medical school up to and including 1840, for example, 
65% also held baccalaureate degrees. The medical schools, with 
some notable exceptions, wtTC scantily efjuipped, had no hospitals, 
and few. if any, expert teachers. In the better schools, however, 
there were teachers who gaimrd great repute because of their 
knowledge and skill, as well as their teaching ability, and a large 
proportion of students were attracted to these schools. Demands 
for improvement in medical education, however, were not lacking. 
With no legal supervision of the medical schools, that function 
was voluntarily assumed by the national organization of physi- 
cians. The American Medical association was established in 1847, 
its chief object being the “improvement of medical education in 
the United States.” Investigations made on several occasions re- 
sulted in improvements by the better medical schools. In 1877, 
a medical practice law was enacted in Illinois creating a State 
board of health. Information was collected regarding all medical 
schools in the United Stales and Canada, and a list made of low 
grade medical schools from which recognition was withdrawn, 
forcing mo.st of them to close. Under this board, also, in 1892 
the medical course was increased from two to three, and in 1896 
to four annual sessions of seven months each. Entrance require- 
ments WTre raised, nominally, to a high school education. I'hc re- 
I)orts of the Illinois Stale board of health contain the only reli- 
able information regarding medical education during the 20 years 
])rior to 1900. 

A change of administration in Illinois in 1892, however, brought 
sweeping changes in the personnel of th(* board of health which 
resulte‘d in a relaxation of the supervision over medical education 
and practice and in the adoption of several retrogressive measures. 
With the relaxation of the efficient su|H*rvision of medical educa- 
tion in Illinois, (he numbers of inferior medical schools again in- 
creased until, in 190b. the United States had over half of the 
world’s .supply. Educationally, also, its medical schools suffered 
by compari.son with those of other countries. In 1904, however, 
the American Medical as.sociation created a permanent committee 
whose duty was the improvement of medical education. Besides 
collecting and publi.shing .statistics, two educational standards were 
prepared; one for immediate adoption suggesting a high school 
education, and another “ideal standard” requiring one and later 
two years of college work for admission, with a further require- 
ment after graduation of a year’s internship in a hospital. An 
annual conference was held to which retiresentatives of universi- 
ties, licensing boards, college.'' and others were invited for the dis- 
cussion of problems of medical education. Following an inspec- 
tion, the medical schools were graded in classes A, B and C ac- 
cording to their degrees of excellence and .a cl.issification was pub- 
lished in 1910. 

With so many medical .schools and with educational require- 
ments lower than those abroad, the need was for fewer but better 
medical .schools. During the inspections, therefore, two or more 
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medical schools in any city were urged to unite and form one 
better equipped institution. Thus, the number of medical schools 
decreased from 162 in 1906, to 80 in 1923; but those requiring 
college work for admission increased from two to 74, and the 
graduates of these higher grade schools increased from 268 to 
3,798. In 1910, the Carnegie Foundation for the Advancement of 
Teaching published its report following a second inspection of 
medical schools made jointly by representatives of the Foundation 
and the American Medical association. This report attracted 
attention to the need in medical schools, of improvements and 
financial support. The Foundation establi.shcd no standards and 
no classifications, those being continued as a function of the Medi- 
cal association. In 1914, one year of college work was required for 
admission, which in 1918 was increa.sed to two years. Since 1918, 
therefore, all students in class A medical schools have obtained 
two or more years of college education, before entering medical 
schools, and over 65% of all graduates now obtain both bacca- 
laureate and medical degrees. These higher qualifications arc es- 
sential if .students are to master the pre.sent highly technical 
medical curriculum. 

Be.sidcs higher entrance requirements, medical schools have in- 
creased endowments, new buildings, better laboratories, better 
trained teachers, better dispensaries and hospitals and more effi- 
cient methods of instruction. Now, practically every student be- 
fore graduation has been drilled in the examination and treatment 
of patients. Over 90^;^ of graduates spend an additional year as 
interns in ho.spitals. Physicians mu.st have a better training than 
w’as necessary before 1900. With the great increase of medical 
knowledge the discovery of the germ origin of diseases has re- 
sulted in the development of highly technical methods of treat- 
ment of great value if employed by well-trained physicians, but 
dangerous in unskilled hands. Surgery, formerly used mostly in 
emergencies, is now commonly employed. Serums, antitoxins, 
vaccines and the X-ray, wisely used, are saving thousands of lives, 
but may have serious results if carele.s.sly employed. Because of 
the.se highly technical methods, hospitals have become more essen- 
tial in the care of the sick and have increased both in numbers 
and size. Through the lack of legal control over hospitals, a 
voluntary supervision has been assumed by the medical profession. 
To be approved hospitals are required to possess staffs of compe- 
tent and reputable physicians, the essential equipment and an 
efficient routine for the care of sick and injured people. 

Bibliogkapiiv. — Illinoi.s State Board of Hc?alt.h, Reports (1880-94) ; 
Journal A.MA., Educational numbers, Augu.st each year (1903-28 
incl.) ; U.S. Commi.s.sion of Education, Chapters on medical education 
(1912-28). (N. P. C.) 

MEDICAL JURISPRUDENCE deals with the legal rela- 
tionships of medical men. A registered medical practitioner is one 
whose name appears on the register kept by the General Medical 
Council e.stablished under the Medical Acts of 1858 to 1S86 
to set up standards of professional knowledge, to keep a register 
of men and women who reach this standard and to deprive of 
their qualificalions those whom the council finds guilty of “in- 
famous conduct in a profes.sional respect.” This body is not to 
be confoundeil with the British Medical A.s.sociation, a voluntary 
association comprising 64% of the medical men and women on 
the register. 

Medical Privilege. — The elements of medical juri.sprudence 
form part of the curriculum of every examining body approved 
by the General Medical Council. The introductory part of this 
study treats of the doctor as witness, a medical man being in 
the nature of things often a.sked in a court of law to give his opin- 
ion as well as to te.stify as to facts. (Sec Evidence.) At the 
threshold of this subject sland.N the question of so-called medi- 
cal privilege. (See Privilege.) Is a doctor bound to di.sclosc in a 
court of law communications made to him by his patient? The 
law recognizes no such thing as medical privilege in the sense 
that there is legal privilege, nor is the reason far to .seek. A 
medical man is consulted about questions which are or ought 
to be unconnected with the law: a jiatient does not ask a doctor 
to undertake his defence in a case before the courts. A medical 
witness appearing as such should never in any sense be an advo- 


cate and must not take sides, whether he be called for the plain- 
tiff or for the defendant. Medical writers themselves hold this 
ideal up to the profession although in practice it is not always 
adhered to. Many medical men on graduation take, and all 
reputable medical men consider themselves bound by, the Hip- 
pocratic oath, the relevant part of which is as follows: “What- 
soever in connection with my professional practice or even out- 
side of it I see or hear in the life of men which ought not to b( 
spoken of 1 will not divulge.” The italics are important. It is clear 
that it is required of medical men, as it is required of bankers, that 
they shall not gossip. When however the law requires it, it is 
clearly proper to divulge such matters; indeed it will be contempt 
of court to refuse to do so. On the other hand, it will not be 
proper to divulge certain matters under any other circumstances, 
r.g., to the executive, who have not the authority, though they 
often assume it, of the judiciary. (See CoxNStitutional Law.) 

The notification of Infectious Diseases Act 1889 and many 
others show that medical privilege is no more recognized by 
.statute law than it is by the common law. The list of acts of 
parliament affecting medical men is a formidable one. Not all 
the.se, however, arc considered as forming the subject matter of 
medical jurisprudence, mo.st of them belonging rather to the 
domain of public health (q.v.). 

The degree of precision required for elucidation of medico- 
legal problems will sometimes exceed and sometimes fall short of 
that required by science; that is to say, the law will at times 
be content with what may seem rough and ready methods, while 
at others it is necessary to decide between the diametrically 
opposed views of medical experts of equal eminence. Obviously 
the law, by its very nature conservative, must lag a little behind 
contemporary science, for the intcre.sts of justice require not 
theories nor even hypotheses but facts. The law’s routine rela- 
tions are rather with medicine as an art than medicine as a sci- 
ence. This fact is apt to be lost sight of when the so-called expert 
is extolled at the expense of the general practitioner whose very 
name denotes that he deals with the realities of life rather than 
with theories. For this reason medical practitioners enjoy a 
certain equality in the eyes of the law, which does not in so 
many words recognize .such experts as alienists, for example. 
The certificate under the Lunacy Acts may be signed by any 
regi.stered medical practitioner. Pathologists are to some extent 
(though not in so many words) recognized by s. 22 of the 
Coroners Amendment Act 1926. A toxicologist is often not a 
medical man at all, but an analytical chemist. The coroner (q.v.) 
will in difficult cases of course prefer the .services of a pathologist 
or toxicologist, i.e.y men whose reading and practice specially 
qualify them for the determination of causes of death, but no 
such persons are known to the law The British Medical Asso- 
ciation in particular sets its face against over specialization and 
the inroads which the special public health services are making 
into general practice. 

The Coroner’s Court. — It is difficult to arrange in logical 
order the subjects falling within the purview of forensic medi- 
cine; but a more or less orderly arrangement may be made 
according to the nature of the court and the case before it. First 
in date and interest, if not in importance, is the institution, pecu- 
liar to the English-speaking peoples (under the common law), 
of the court of the coroner (q.v.) whose duty it is to enquire 
into all deaths of which the cause is unknown, deaths from 
violence (accidental or criminal) or in circumstances of .suspicion 
in prisons, lunatic a.sylums, etc., or from certain notifiable 
diseases. It is strictly an enquiry and not a trial: there is no 
.suit and there arc no parties. The question i.s — how and by what 
manner X came by his death. In the great majority of caso^^ 
death will be found to be due to natural causes, and the investi- 
gation of those cases in which the physician in attendance 
unwilling or unable to give a death certificate forms the routine 
work of the pathologist Some diseases, such as acute haemor- 
rhagic pancreatitis, are almost never diagnosed ante mortem. 
Then again, in cases of sudden death, the physician will be char> 
of giving a certificate in a case that he has not been attending 
regularly. Although the coroner enquires into all cases of sud- 



MEDICAL, JURISPRUDENCE 


tlen death, he is not always hound to have an autopsy. Some 
writers, Taylor among them, urge that there should always be 
an autopsy. Some go further and say that all autopsies should be 
done by pathologists and not by an “ordinary’’ medical man. 
Before 1927 where a certificate was refused and there were no 
circumstances of suspicion, the publicity of an inquest seemed 
unnecessarily painful to relatives and not perhaps required by 
the interests of justice. A useful compromise is found in s. 21 
the Coroners Amendment Act 1926 whereby, if there are no 
circumstances of suspicion and he is not otherwise bound to hold 
:in inquest the coroner may, upon the report of a medical man 
whom he has instructed to make an autop.sy, di.spense with an 
inquest if he thinks fit. 

Next in order of frequency will be fatal vehicle accidents 
which since 1927 must be taken with a jury. It might be thought 
that in some of these the actual physical cause of death was obvi- 
ous, as where a man is decapitated by a train. But suppose a 
man had a stroke and fell under a train: only an autopsy could 
reveal this and avoid, say, a wrong verdict of suicide, the next 
commonest ca.se before the coroner. 

Last in order of frequency, but of great interest for forensic 
medicine, will be deaths in respect of which a crime (murder, in- 
fanticide, abortion, manslaughter) will be imputed to .someone. 
The duplication of procedure which existed before 1927 has 
been wisely done away with by the act of 1926 and the coroner, 
when he learns that someone has been charged with a crime in 
respect of a body lying within his jurisdiction, adjourns his 
inquest until after the finding of the criminal court. It is upon 
the criminal courts that the weapons of forensic medicine have 
been whetted. 

Blood Tests. — The study of the crime of murder (q.v.) has a 
peculiar fascination for many (not neccs.sarily morbid ) minds 
and a vast quantity of material has been collected on this sub- 
ject. A medical man will usually be one of the first persons on 
the scene in such cases and it is his duly to note, not only the 
condition of the body, but also any surrounding circumstances 
that may be of use in elucidating the crime; for although it is 
no part of a doctor’s business to play the detective, society ex- 
pects him to take at least as much interest as any other of its 
members in the suppression of crime. Is an apparent case of 
.suicide, for instance, really one of murder? Did a man found 
hanging really hang him.self or was he strangled and then hanged 
by his assailant? Louis, a French medical jurist of the icSth 
ventury, taught us how to distinguish such cases. A man is found 
with his throat cut or shot, and a razor or revolver, by him or 
actually in his hand; was it murder or suicide? The.se and a ho.st 
of similar questions are an.swered in any standai J work on foren- 
sic medicine. Reading, however, does not make the medico- 
legal expert. Most of the .serious contributions to legal medi- 
I ine have been made by men who have combined knowledge and 
experience with the ability to apply both these to an emergency. 
Some methods, however, have been worked out in the quiet of the 
laboratory. Of these the most striking is the precipitin test for 
blood. Blood may be detected by chemical, spectroscopic, micro- 
scopic and immunological methods. The first three detect blood 
but not necessarily human blood, nor was the chemical test 
< since improved) free from fallacies. The second has no biologi- 
cal specificity while the third enables one to distinguish the 
i)lood of the mammalia. The fourth, a veritable triumph of 
science, enables one to say definitely that the extract of blood- 
stains examined contains human blood. The stain is extracted 
with salt solution and added to the serum of a rabbit which has 
been injected at intervals with human blood: a precipitate will 
torm if the blood is human but not otherwise. The test is done 
after it has been established by one of the other methods that the 
^‘ain is blood. In the .strictly biological .sen.se the test is generic 
rather than specific and is given (in a less marked degree) by the 
anthropoid apes. 

The time that has elapsed since death in any given case is 

important question to which, in the absence of evidence, the 
answer cannot in the present state of our knowledge be given 
with scientific precision. Yet the careful observations of genera- 


tions has worked out certain rules which allow of an approxima- 
tion of a fair degree of accuracy. The average rate of cooling 
of the body is about one degree per hour, dei>ending, however, 
.somewhat on surrounding temperature and moisture, and even, 
at times, on the mode of death. Post-mortem rigidity comes 
on three to six hours after death, and lasts, on an a\erage, i() 
to 24 hours, while decompo.silion usually begins on the third day. 
These are some of the data that are relied on, but they are inter- 
preted in practice with great caution. 

If poi.soning is .suspected, the examiner, under direction of 
the coroner, sends the stomach and contents ami pieces of the 
.solid viscera in .sealed jars to the analyst. The study of poisons 
and their detection is called toxicology. Needless to say the 
methods have been elaborated wdth great care, as they must he 
susceptible of the clo.sest scrutiny. 

Infanticide and Abortion* — The crime of infanticide ig.v.) 
is only seven years old in English law. Before that wilful killing of 
an infant as of any other human being was murder, but the un- 
willingness of juries to convict led to the Infanticide Act of 
J922, whereby the killing of a newly-born child by its mother 
is made ecjuivalenl to manslaughter. Enquiries into the death of 
infants born alive are not infrequent. 'I'he questions for the 
opinion of the police surgeon, who usually performs the autopsy, 
will be: Was the child born alive? How long did it live? Was 
death due to violence, neglect or natural causes? The an.swers 
to the.se questions can be given with precision by those who have 
experience of such ca.ses and are acquainted with the fairly com- 
prehensive hotly of knowledge already actiuired — a body of 
knowledge elaborated, it must be remembered, under the jealous 
.scrutiny of the courts of law when infanticide was murder. 

Abortion in law means unlawful abortion, a criminal act, the 
penalty for which is provided by ss. 55, 58 and 59 of the Offences 
Against the Persons Act 1861. Abortion, however, means to 
medical men any artificial termination of pregnancy. There are 
.several indications for the lawful termination of pregnancy and 
their common factor is the danger to the mother’s life through 
the continuance of pregnancy; if the foetus is viable its life will, 
if possible, be preserved. In criminal abortion on the other hand, 
it is the mother’s convenience that is studied and the act is aimed 
against and is interuled to destroy the ovum or foetus. Lawful 
abortion will be marked by deliberation, coieultation with pro- 
fessional brethren, and the a.sepsis of the operating (heat re. 
Oiminal abortion will be hurried, secret and often .septic and 
un.skillful. 

Space does not allow the consideration of the numerous other 
offences against the person which are cornpri.sed in legal medi- 
cine. The various kinds of manslaughter need not detain us, but 
mention must be made of the increase in the numlier of convic- 
tions in recent years, due to the enormous development of motor 
transjjort. Where, e.g., the driver was “drunk in charge” of a 
vehicle, criminal negligence? will be hard to rebut. The criteria 
of drunkenness are a subject which is not purely medical. In 
this condition akin to insanity (t/.iK) the factor of conduct looms 
so large that others besides m(‘dical men claim to be able to 
give an opinion. In the navy, the criterion is: “Is the man 
fit for duty?” and it is the officer of the watch who aiiplies it, 
unless the man asks to see the surgeon. 

Turning now to civil causes, medical evidence will be required 
in inquisitions upon lunacy, .sometimes in actions upon wills, 
in actions under Lord Campbell’s Act, under the VVorkmen’s 
Compensation Act and in matrimonial causes. In connection 
with workmen’s compcn.sation the question of malingering has 
sometimes to be considered, a subject more familiar to medical 
men in countries which have adopted conscription. In divorce 
and in legitimacy ca.ses the pjcriod of gestation will sometimes be 
an issue. After much learned argument there is now pretty 
general agreement that the period can, in exceptional ca.ses, be as 
much as 300 days, which happens to be the figure fixed bv the 
XII. Tables. iSca Roman Law.) 

The fact that a medical man may be compelled to disclose in 
a court of law information obtained from a patient who has con- 
sulted him on the faith of the secrecy promised by the Venereal 
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Diseases Act would seem to make it at least arguable that a modi> 
fied recognition of medical privilege should be accorded, not in- 
deed with regard to this particular matter alone but in all cases 
which concern neither fraud nor crime. (F. T. G.) 

UNITED STATES 

Medical Jurisprudence deals with the reciprocal relations of 
law and medicine, using the latter term in its broadest sense. The 
application of medical knowledge in legal trials is designated 
forensic medicine. In the United Stales, the practice of medicine 
is restricted to licensed phy.sicians, the issuing of licences, as also 
the regulation of practice, being in the main the function of the 
individual States. Exceptions include jjarticular Federal laws, 
such as the act regulating the use of narcotics, popularly known 
as the Harrison Act, and the act restricting the medicinal use of 
alcoholic medicinals, known as the Volstead Act. Clo.sely allied is 
the Food and Drugs Act of 1906, legalizing drug standards. 

In presenting evidence of service to a patient, the elements to 
he established are; the employment, the performance of the 
service and the value of the service. An original entry of the 
actual transactions is generally receivable in evidence and is a 
valuable record. The calling on or of a physician is generally 
accepted as evidence of employment. Unless there are definite 
circumstances indicating a contrary relation, the person treated 
and not the person calling the physician is liable. 

By .statutes differing in the various States, workmen receive 
compen.sation from employers when injured in the pursuit of 
their employment. The Workmen’s Compensation Law of the 
State of New' York provides that the employer must furnish the 
medical, surgical or other treatment which “the nature of the 
injury or the process of recovery may require.” The employee is 
not entitled to recover from the employer for expenditures for 
such services unless, after request, the employer has refused or 
failed to provide promptly such treatment; nor is a claim of any 
attending physician valid unless within 20 days from the first 
treatment he furni.sh to the employer and to the industrial com- 
mis.sioner, on a prescribed form, a report of the injuries and 
treatment. The delay may be excused by the board. All fees are 
subject to regulation by the board and are limited to such charges 
as prevail in the community for similar treatment of injured 
persons of a like standard of living. Under this law a large portion 
of the cases treated is by ])hysicians specializing in compensation 
work and in clinics of the insurance carriers. Phy.sicians not on 
the preferred lists of the insurance companies continually ex- 
perience difliculties over their bills. 

The treatment of a patient obliges the physician to posse.ss 
the ordinary knowledge of his profession and to exercise the 
ordinary skill. Failure to do so, including w'ilful neglect, renders 
him liable for malpractice. A mi.stake in judgment does not 
render him liable. Failure to take an X-ray, where the usual 
p>ractice is to do so. has been construed by the courts as negligence. 
Wilful unlawful acts towards a patient constitute a second division 
of malpractice. A third includes acts forbidden by statute, such 
as the production of criminal abortion or the treatment of a 
patient w'hile the physician is intoxicated. 

Under the Hippocratic oath, physicians regard communications 
from patients as privileged. Under the English rule of law, the 
courts do not so recognize them, but in the United States communi- 
cations are made privileged by statutes in the following States: 
Group I., in which the patient s consent is nccc.ssary for a dis- 
closure: California, Colorado, Idaho, Iowa, Minnesota, Montana, 
Nebraska, Nevada, New York. North Dakota, Ohio, Oregon, South 
Dakota, Utah, Wa.shington. Wyoming. Group II., in which the 
patient waives privilege, if he offers himself or his physician as 
a witne.ss: Colorado, Kansas, Oklahoma, Oregon. Group III., 
in which the presiding judge of a superior court may compel dis- 
closure if he deems it necessary to a proper administration of 
justice: North Carolina. Group IV., in which the statutes are 
silent on the subject of waiver; Indiana, Kansas, Michigan, Wis- 
consin. In the Federal courts, in trials at common law the laws 
of the respective States apply, except where otherwise provided; 
in a criminal pro.secution the privilege secured by State statutes 


does not avail. 

When a physician is called upon as a witness in court merely 
to relate facts which he has observed, including inferences and 
deductions which all men are accustomed to make, he is governed 
by the rules applicable to an ordinary witness. When called upon 
to explain or interpret facts by reason of his special knowledge, 
he becomes an expert witness. As an ordinary witness he is 
subject to subpoena. If the issue concerns a charity patient, the 
subpoena must be issued by the judge of the court, in .some juris- 
dictions. It is optional with the physician whether he act as an 
expert witness. In the latter capacity, by reason of his employ- 
ment by a particular litigant, he is confronted with the po.s.sibility 
of bias which .should be avoided. There is criticism of the choice 
of experts by litigants and resulting conflicting views. To an 
extent such conflict is due to the relative stability of law with its 
consequent lagging behind contemporary medical knowledge; ex- 
perts, especially alienists, thus frequently testifying from dif- 
ferent points of view. General medicine, .surgery, pathology and 
toxicology afford less basis for intelligent differences of opinion. 

There is no right of property in a dead human body, but duties 
are imposed upon public officers and next of kin to protect the 
body from violation and to see that it is properly disposed of 
and subsequently protected. They may authorize a necropsy to 
the extent of ascertaining the cause of death. The coroner or 
other officer is authorized by statutory enactments, varying in 
detail in the different States, to order a necropsy and such further 
examination as may be required when, in the discharge of his 
official duties, it is deemed necessary in cases of sudden death or 
where there is suspicion that a crime has been committed. If a 
per.son dies in one locality and the body is transported to another, 
the officers where the body is located have iurisdiction. 

(E. E. Sm.) 

MEDICAL LEGISLATION, though of great antiquity, has 
only recently taken a prominent place in the statute books of 
civilized countries. In the last 20 years, statutes have been pas.sed 
in many countries creating or reorganizing the central public 
health authority. The Ministry of Health for England and Wales 
created by the Act of 1919 took the place of the Local Govern- 
ment Board with all its powers and duties and, as regards public 
health, also those previously exercised by the Board of Education 
and other departments. Power was further created to transfer 
from the ministry duties which were not incidental to health. 

Ministries of Health have also been established in Canada 
(1919), the Union of South Africa (191Q), Poland (1919), New 
Zealand ( 1920), France (1920) and Rumania (1923). A Depart- 
ment of Public Health for the Commonwealth of Australia was 
created in 1921, and a General Directorate of Public Health in 
Spain, by a royal decree of 1922. 

Zymotic Diseases. — In Australia, New Zealand and the Union 
of South Africa comprehen.sive regulations regarding the notifica- 
tion and control of infectious diseases were included; similar 
regulations were issued in Austria (1913), the Straits Settlement.'^ 
(J915), Peru (191O), Chile (1918), Sweden (1919), Brazil (19211 
and Venezuela (1921). A Polish law of 1920 created the office of 
special commissioner for dealing with epidemics, and a French 
decree of 1920 instituted a mobile unit equipped with laboratorie.<. 

Vaccination. — By a law of 1914, vaccination against small 
pox (g.v.) becomes compulsory in Siam whenever the health ad- 
ministrator deems it necessary; in the Straits Settlements (1915 * 
it is compulsory, and re-vaccination also can be made compulsory 
in the face of danger; in France (1915) vaccination and re-vac- 
cination can be made compulsory by decree, but (1918) vaccina 
lion is compulsory for state officials. Chile (1918) has compulsory 
vaccination in the first, 10th and 20th years of age; in Venezuela 
(1921) there is infant vaccination and re-vaccination every seven 
years, failure to comply barring from a large number of emplo>- 
ments. In Poland (1919) there is compulsory vaccination for 
infants, and again at seven years. In Tunis (1922) vaccination 
against smallpox is compulsory, and also against typhoid, cholcr.i 
and plague, if there is danger of an epidemic. Uruguay (1923' 
has compulsory vaccination in the first six months, and again io 
the loth and 20th years. A Polish law of 1920 makes vaccination 
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against typhoid fever and cholera compulsory for doctors, nurses, 
employees at waterworks and for various others. 

Tuberculosis. — ^Anti-tuberculosis legislation has been put into 
force in various directions. Tuberculosis schemes and the legis- 
lation involved are discussed in the article Tuberculosis. The 
Milk and Dairies (Consolidation) Act, 1915, of Great Britain, 
provided, inter alia, for the registration of dairies and the inspec- 
tion of dairies and herds; and prohibits the sale for human con- 
sumption of milk from a cow with tuberculosis or other specihed 
diseases of the udder. The Milk (Special Designation) Order, 
1922, of the British Ministry of Health instituted the licensing of 
classes of milk, namely certified. Grade A (tuberculin tested). 
Grade A (non-tuberculin tested) and pasteurized; and prohibited 
the sale of milk under a designation to which it is not entitled. 

The British Public Health Act, 1925, section 62, authorizes a 
court of summary jurisdiction to order the removal to a suitable 
hospital or institution, of any person suffering from pulmonary 
tuberculosis in an infectious stage, when a source of danger to 
others, either from lack of proper accommodation or from failure 
to observe sanitary precautions. In Denmark, laws of 1912, 1918 
and 1919 made compulsory the notification of pulmonary and 
laryngeal tuberculosis by the doctor in attendance. 

A Japanese law of 1919 gives power to examine any person 
whose calling might make him a source of transmission, to forbid 
the exercise of a particular calling by such, and to forbid or restrict 
trading in old clothes, old books and other articles which might 
carry infection. In Denmark, compulsory isolation of infectious 
cases is also empowered with certain limitations; and laws of 191S 
and 1919 provided for the u.se of public funds to support hospitals 
for tuberculosis, sanatoria and convalescent establishments. A 
French law of 1916 instituted public dispensaries for treatment and 
for giving instruction in anti-tuberculosis measures. A decree of 
1920 laid down regulations for the establishment, working and 
supervision of sanatoria. An Italian royal decree, 1919, instituted 
a central anti-tuberculosis committee, and a Swedish royal decree, 
1912, regulated subventions to hospitals for treating tuberculosis. 

Venereal Diseases. — The English Venereal Diseases Act 
(1917) prohibits treatment by unqualified persons in areas to 
which it is applied, when gratuitous treatment has been provided 
and approved, and prohibits all kinds of advertisements of quack 
remedies for such diseases. In Sweden (1912) an affected person 
is obliged to obtain and complete medical treatment; the same 
applies to the Union of South Africa (1919), where it is also an 
offence for an infected person to follow certain employments, or 
to engage such a person in employment; and to Czechoslovakia, 
where an infectious person may also be removed compulsorily to 
hospital if necessary, and an examination by a doctor can be en- 
forced where there is reason to suppose that a person is infected 
with such a disease. In the state of Rio Grande do Norte, Brazil, 
by a decree of 1921, a special service for the prevention of venereal 
diseases was created, and provision was made for action against 
charlatans and for diffusing information regarding modern meth- 
ods of avoiding the contagion. In Italy, a royal decree (1923), 
approved of regulations for the prevention of venereal diseases, 
including the examination and treatment of prostitutes. A Danish 
law of 1922 obliges a person suffering from venereal disease, in a 
stage when it may be communicated or transmitted, to inform 
the other party to a proposed contract of marriage, and this party 
must be instructed by a doctor before contracting. The parties 
must make a declaration of freedom from such disease. The same 
procedure must be adopted if one of the parties suffers from 
epilepsy. 

Housing. — The British Housing Act, 1925, inter alia, makes 
it a duty of the local authority and the medical officer of health 
to inspect houses, prohibits the erection of back-to-back houses, 
and gives power to close and demolish houses deemed unfit for 
human habitation. The Public Health Act, 1925, gives a local 
authority power to cleanse, disinfect or destroy articles infested 
with vermin in dwellings, and to oblige a landlord or tenant to 
cleanse the dwelling; powers are granted for cleansing of the 
person also. A Belgian law of 1919 instituted the National So- 
ciety for Housing, amongst its powers being that of destroying 


unhealthy dwellings; a revising law of 1921 gave power to ex- 
propriate such houses and .sites as arc required. Similar powers 
were granted to authorities in France by a law of 1915. A law of 
1922 codifies the laws relating to working-class dwellings. 

Infant Welfare. — The British Notification of Births (Exten- 
sion) Act, 1915, extended the act to areas in which it had not 
been adopted. A Belgian law of 1919 instituted the national work 
for infant welfare. In France a law of 1917 provided financial 
help for necessitous women in connection with child-birth, and 
w’hcn the mother nurses the child assistance continues for a period 
of 12 months. In Germany (1922) help is given to women in the 
same circumstances, insured and uninsured. An English Act of 
1920 regulates the employment of children, young persons and 
women in industrial occupations; and a Peruvian law of the same 
year is a similar measure. 

Food.^ — The English Public Health (Milk and Cream) Regu- 
lations, 1912, prohibited the addition of any pre.servatives to 
milk intended for sale for human consumption, any thickening 
to cream or preserved cream or any preservatives to cream with 
less than 35% of milk fat; the only permissible preservatives in 
cream intended for human consumption were boric acid, borax, a 
mixture of these, or hydrogen peroxide. By an order (r9i7) no 
more than 0 4% of boric acid might be added and the cream must 
be sold as preserved ert^am and labelled as unsuitable for infants 
and invalids. In 1925 the addition of boric acid was prohibited 
altogether. Public Health regulations, 1923, fixed the minimum 
percentage of milk fat in dried milk of various descriptions, and 
that of milk fat and total solids in condensed milks. Containers 
must declare the contents, and skimmed milk be labelled as unfit 
for babies. 

Drugs. — Most countries have legislated to restrict the use of 
opium, cocaine and related substances. The English Thcrai)eutic 
Substances Act, 1925, regulates the manufacture, sale and impor- 
tation of serums, vaccines, salvursan, insulin, etc. Other countries 
have legislated similarly. (R. Sc.) 

UNITED STATES 

U.S. Public Health Service.— This Federal activity originated 
in 1798, by an act providing medical relief to merchant seamen. 
The service w^as then known as the U.S. Marine Ho.spital Service. 
Legislation reorganizing the service and authorizing the appoint- 
ment of a surgeon general was passed in 1870. In 1889 and in 
1902 laws were pas.scd effecting further reorganization and in the 
latter year the hygienic laboratory, established in 1887, was 
placed on a more effective basis and the name of the service 
changed to the U.S. Public Health and Marine Hospital Service. 
The service was further enlarged in 1912 and the n,ame changed 
to the U.S. Public Health Service. 

State Health Departments.— The health department of the 
District of Columbia was established in 1822. The establishment 
of State health departments was in the following chronological 
Older: Louisiana (1855); Massachusetts (1869); California 
(1870); Minnesota and Virginia (1872); Michigan (1873); 
Maryland (1874); Alabama (1875); Wisconsin (1876); Illinois, 
Mis.sissippi, New Jersey, North Carolina and Tennessee (1877); 
Connecticut, Kentucky, Rhode Island and South Carolina (1878); 
Delaware (1S79); Iowa and New York (1880); Arkansas, In- 
diana, New Hamp.shire and West Virginia (1881): Missouri 
(1883); Kansas. Maine and I’ennsylvania (1885); Ohio and Ver- 
mont (1886); Florida and North Dakota (1889); Oklahoma 
(1890); Nebraska and Washington (1891); Colorado and Nevada 
(1893); South Dakota (1895); Utah (1898); Montana and 
Wyoming (1901); Arizona, Georgia, Oregon and New Mexico 
(1903); Idaho (1907); Texas (1909). 

Notifiable Diseases. — Michigan was the first State to pass 
legislation providing for a comprehensive system for notification 
of diseases (1883). Massachusetts followed in 18.S4. Modern 
legislation in the several States either specifies the diseases to be 
reported, designates that certain classes of diseases shall be re- 
ported, as ‘‘all contagious di.seases,” or confers on State health 
departments the right to promulgate regulations covering the 
.subject. Requirements vary as to whom the report is to be made. 
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Vital Statistics. — ^Virginia, in 1632, passed a law requiring 
burials and christenings to be reported annually by a minister or 
warden from every parish. The Massachusetts Bay Colony, in 
1639, adopted a requirement for recording births and deaths, and 
Massachusetts, in 1692, passed a law putting the registration of 
births and deaths on a definite basis. All States have such legisla- 
lation. With respect to births, the usual requirement is that the 
attending physician, the midwife, or in their absence, the parents 
or head of the household shall report to a designated official 
information regarding the child and its parents. With respect 
to deaths, the usual requirement is that a certificate giving cause 
of death and certain other information shall be filed with a desig- 
nated official and this filing is generally made a condition prece- 
dent to the issuance of a burial permit. 

Venereal Diseases. — These diseases are made reportable in 
every State. With the exception of Maine, Massachusetts and 
Nevada, in all Slates compulsory examination and quarantine of 
suspects are authorized. The advertising of cures for gonorrhea, 
syphilis and chancroid is prohibited in 28 States (Alabama, Cali- 
fornia, Colorado, Idaho, Iowa, Kentucky, Maine, Massachusetts, 
Michigan, Minnesota, Montana, Nebraska, Nevada, New York, 
North Carolina, North Dakota, Ohio, Oregon, Penn.sylvania, South 
Dakota, Texas, Utah, Vermont, Virginia, Washington, West Vir- 
ginia, Wisconsin and Wyoming). The sale of such cures, except 
on a physician’s prescription, is prohibited in 18 Stales (Alabama, 
Arizona, Colorado, Kentucky, Louisiana, Michigan, Missouri, 
Montana, Nebraska, New Hampshire, New York, North Carolina, 
Oklahoma, Oregon, South Carolina, Utah, Wisconsin and Wyo- 
ming). The right of venereally infected persons to marry is for- 
bidden or restricted in 20 States (Alabama, Indiana, Louisiana, 
Maine [syphilis only], Michigan, Nebra.ska, New Hampshire 
[syphilis only]. New jersey. New York, North Carolina, North 
Dakota, Oklahoma, Oregon, Pennsylvania, Utah, Vermont, Vir- 
ginia, Wisconsin and Wyoming). 

Vaccination Against Smallpox.—A Federal act (1902) pro- 
vides for the purity of vaccines, serums and analogous products. 
U.S. quarantine regulations require vaccination of persons enter- 
ing the country from localities in foreign countries where small- 
pox prevails and of subordinates at quarantine stations. 

Compulsory general vaccination is authorized in 13 States (Ala- 
bama, Connecticut, Georgia, Kansas, Kentucky, Massachusetts, 
Mis.sissippi, North Carolina, Pennsylvania, South Carolina, 
Tennessee, Virginia, Wyoming) and the District of Columbia. 
Vaccination of school children may be required in 18 states 
(Arkansas, Connecticut, Georgia, Kentucky, Maryland, Mass- 
achusetts, New Jersey, New Hampshire, New Mexico, New York, 
North Carolina, Ohio, Oregon, Pennsylvania, Rhode Island, South 
Carolina. Virginia, West Virginia) and the District of Columbia. 
During the prevalence of smallpox, unvaccinated children may be 
excluded from school in ten other States (Iowa, Kansas, Louisi- 
ana, Maine, Minnesota, Montana, Nebraska, North Dakota, 
Washington and Wi.sconsin). 

Tuberculosis. — Michigan, by State board of health regulation, 
was the first State to require tuberculosis to be reported (1893). 
The disease is now reportable in every State. Massachu.setts 
(1S95) established the first State tuberculosis sanatorium. New 
York and Ohio (1909) passed first county sanatoria laws. In 31 
States, Slate ho.spitals or sanitoria have been established 
(Alabama, Arkansas, Florida, Georgia, Idaho, Indiana, Iowa, 
Kansas, Kentucky, Maine, Mas.sachusetts, Michigan, Minnesota, 
Missis.sippi, Missouri, Montana. Nebraska, New Hampshire, New 
York, North Carolina, North Dakota, Ohio, Oklahoma, Oregon, 
Rhode Island, South Dakota, Tennessee, Texas, Utah and Ver- 
mont). In 28 States, county hospitals or sanitoria have been 
established (Alabama, California, Arizona, Florida, Illinois, In- 
diana, Iowa, Kansas, Kentucky, Massachusetts, Michigan, Minne- 
sota, Mississippi, Missouri, Nevada, New Jersey, New York, 
North Carolina, Ohio, Oregon, Pennsylvania, South Dakota, 
Tennessee, Texas, Vermont, Virginia, Washington and Wisconsin). 
In nine States municipal hospitals or sanatoria have been estab- 
lished (Alabama, Georgia, Illinois, Iowa, Kentucky, New York, 
New Jersey, North Carolina and Tennessee). In five States dis- 


trict hospitals or sanatoria have been established (Kentucky, 
Louisiana, Missouri, Ohio and Oklahoma). Some other types 
of legislation adopted have relation to spitting, examination of 
sputum of suspects, tuberculosis nurses, sanitation of premises, 
segregation of recalcitrant patients, establishing of clinics, educa- 
tional measures. State commissions and safeguarding milk sup- 
plies. 

Eugenical Sterilization. — These laws seek to prevent de- 
generate offspring by asexualizing certain socially unfit potential 
parents. They apply only to designated inmates of certain State 
institutions and have no application to the public at large. Indiana, 
in 1907, was first to enact this type of legislation, the law, how- 
ever, being later declared unconstitutional. Twenty States have 
since passed such laws, the constitutionality of which has either 
been upheld or untested (California, Connecticut, Delaware, 
Idaho, Iowa, Kansas, Maine, Michigan, Minnesota, Mississippi, 
Montana, Nebraska, New Hampshire, North Dakota, Oregon, 
South Dakota, Utah, Virginia. Washington and Wisconsin). Other 
States are likely to follow this example. 

Medical Practice Acts. — Virginia, in 1639, passed the first 
law regulating the practice of medicine. Massachusetts followed 
in 1649 and New York and New Jersey, in 1665. All States have 
since enacted this type of legislation. Modern medical practice 
acts provide for a system of licensing physicians, prescribe certain 
academic and professional qualifications and specify causes and 
means for the revocation of a licence. 

Pure Foods and Drugs. — In 1906 the Federal Pure Food and 
Drugs Act was passed, a date marking the beginning of the 
general enactment and enforcement of such laws by the several 
States. Legislation prior to this date was uncertain of value or 
enforcement. The Federal act, which serves as a pattern for 
State legislation, makes it unlawful to ship in interstate com- 
merce, to import or export, or to sell or manufacture in the Dis- 
trict of Columbia “any article of food or drugs which is adulter- 
ated or misbranded” within the meaning of the act. 

Narcotics. — Federal control legislation dates from 1909, when 
an act was passed prohibiting the importation and use of opium 
for other than medicinal purposes. This act was later amended to 
regulate imports and exports of opium, coca leaves, cocaine or any 
salt, derivative or preparation of such drugs (1922). In 1914, the 
Harrison Narcotic Act was passed by Congress which by a sys- 
tem of registering specified classes of legitimate u.sers .seeks to con- 
trol the distribution and consumption of narcotic drugs. In 1929 
an act was passed establi.shing two federal narcotic farms for the 
confinement and treatment of certain addicts. 

Anti-narcotic State legislation dates from 1877 (Nevada). 
Every State has since adopted regulatory laws. The following 
of the more familiar narcotics arc subject to the provisions of 
such laws: coca leaves, in 18 States; cocain, in 37; cucain, in 27; 
novocain, in 4; opium, in 47; morphin, in 36; heroin, in 30; 
codein, in 18; laudanum, in i; cannabis saliva, in 10; cannabis 
indica, in 13; chloral hydrate, in 16. 

Child Hygiene. — In 1912 the Children’s Bureau was created 
by an act of Congress as a part of the Department of Labor. The 
date of establishment of the State agencies engaged in child- 
health work follow: Louisiana (1910); New York (1914); Kan- 
sas, Massachu.setts and New Jersey (1915); Ohio (1916); Illi- 
nois, Indiana, Montana, Pennsylvania and Utah (1917); Florida, 
Kentucky and Virginia (1918); Alabama, Arizona, California, 
Colorado, Connecticut, Georgia, Idaho, Michigan. Mis.souri, North 
Carolina, Rhode Island, South Carolina, Texas, West Virginia 
and Wisconsin (1919); Maine and Mississippi (1920); District 
of Columbia, Nebraska, New Hampshire, New Mexico and Ore- 
gon (1921); Maryland, Minnesota (1922); Delaware, Iowa, 
North Dakota, South Dakota, Tennessee, Washington and Wyo- 
ming (1923)- (J- W. Ho.) 

MEDICAL RESEARCH. Progress in medical research 
since 1911 can be subdivided according to the branch of medical 
science into which it falls most naturally. An arbitrary classifica- 
tion, however, has the drawback that many subjects might be dis- 
cussed equally well under other headings than those in which 
they are presented. 
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ANATOMY 

First place in this section must be given to the collections of 
specimens illustrating war injuries and diseases that have been 
formed by certain museums, notably that of the Royal College 
of Surgeons of England. Extending to many thousand specimens 
these collections present a picture of the medical and surgical 
effects of war, in the widest sense, that has never been equalled. 
Other anatomical researches of note were upon the distribution 
of the absorbents from the lower intestine and upon the caeco- 
colic sphincter tract. The former offers explanation of many pe- 
culiarities of disease in this region and is of value surgically; the 
latter is a new conception, likens the tract in question to the stom- 
ach and supports this contention by numerous references to several 
species of lower animals. 

PHYSIOLOGY 

Hormones. — Bier found reason to believe that a chemical 
stimulus (hormone) secreted by the retina initiates the formation 
of the lens in the larva of the newt and that a hormone 

formed from bone-marrow underlies repair of bone. From this 
he argued that repair in general is dependent upon special hor- 
mones formed at the seat of the injury according to the type of 
tissue needing repair. 

Shock and Blood Transfusion. — A large amount of w’ork has 
been done upon shock and allied conditions. Shock is of great 
complexity but sudden removal of large quantities of fluid 
(blood) with the resulting disturbance of the circulation is a fer- 
tile cause. {Sev Shock and Collapse.) In correspondence with 
this, treatment by transfusion Blood Transpuston) is of the 
greatest value and the methods of transfusion as well as the sub- 
stances to be used were made the .subject of numerous enquiries. 
Broadly speaking, for surgical shock and loss of blood by haem- 
orrhage, injection of solutions of gum arabic are of great value, 
particularly if a small amount of glucose be added. Volume of 
injected fluid and rapidity of action are fundamental con.sidera- 
lions, composition of the injected fluid is a matter upon which 
some latitude can be allowed, and use of blood is by no means 
obligatory. On the other hand, where transfusion is performed for 
anaemia (q.v,) due to disease, the character of the injected fluid 
is of first importance. Here, use of human blood is indicated and 
it is necessary, by careful examination of patient’s blood and 
donor’s blood, to ensure that they belong to blood groups not 
mutually antagonistic. 

Muscle Tone. — Physiological research of unusual importance 
was carried out (Sherrington, Magnus and others) upon muscle 
tone in the decerebrated animal by means of which tendon and 
other reflexes received a clearer explanation and information was 
afforded iiiKin many reflex ix)stural responses to stimuli that 
appear to be voluntary. This line of research supplements ex- 
perimcntal psychology, a branch of investigation that has made 
strides during the past two decades {see Psychology), 

Respiration. — In the province of respiration, the relation of 
lactic acid and muscular exercise to the re.spiratory quotient has 
been invc.stigated. Under exerci.se a lactic acid maximum of 0-3% 
in the muscles can be reached in about 30 sec., and this, or 
rather less, is the longest time that maximal exertions can be kept 
up. For these short maximal efforts there is reason to believe that 
carbohydrate alone is used by the muscles. Regulation of rhyth- 
mic respiration, from experiments carried out on cats, appears to 
depend upon the action of an inspiratory mechanism, the apncustic 
centre, at the level of the striae acusticae. an expiratory 
mechanism just below it, both of these centres being controlled 
by the pneumotaxic centre which is situated in the upper half of 
the pons. The actual stimulating agent is carbon dioxide. 

Other Discoveries. — ^Very many subjects of enquiry must be 
I'assed over here, e.g., discovery of rhythmic contractions of 
capillaries discovered by a special modification of the microscope; 
the behaviour of the spleen in poisoning by carbon monoxide; the 
action of lead upon red blood corpuscles; researches on bilirubin 
and urobilin and other pigments in relation to jaundice; on “buf- 
fering” of blood whereby the addition of a given amount of acid 
to blood is represented by a smaller change in reaction than would 


occur in .simple watery solutions because of the existence of weak 
basic salts of carbonic and phosphoric acid, especially in the red 
corpuscles; and numerous investigations upon the action of insu- 
lin upon blood sugar and other constituents of the body as well as 
upon the interaction of insulin and other endocrine .secretions. 

Emrgy Expenditure. Of more general interest is a research 
carried out upon the energy expenditure in sewing with a machine 
and hemming by hand. Careful measurements were made by 
means of the respiration calorimeter, but one most instructive 
result is that influenza exerts a depressant influence on energy 
output during rest when the jiatient has apparently recovered 
completely. In the case of the woman made the subject of meas- 
urement for five weeks after her apparent complete recovery, 
with the body weight returned to normal, energy expenditure was 
4% lower than before the illness. 

Tissue Culture {q.v.). Minute portions of chick and duck em- 
bryo heart have been cultivated in special glass cells. Under .suit- 
able conditions these portions of tissue live, grow and beat rhyth- 
mically in the culture medium for prolonged periods. If two 
portions of heart from the same species are jilaced in the same 
culture cell, each be£its rhythmically at an independent rate until 
the ma.s.ses fuse by growth, when the beats become synchronous. 
If in the experiment the two portions arc chick and duck, fusion 
by growth may occur but independence of rhythmic contraction 
persists. 

BIO-CHEMISTRY 

Insulin. — Much of the re.search falling into this category is 
concerned with the minute physical chemistry of the cell and 
therefore is of a fundamental character though hardly suitable 
for analysis in this place. An important practical re.sult of labora- 
tory work consi.sted in a simplirication of the method of preparing 
insulin {q.v.) whereby a larger amount of the material of a 
higher potency was prepared f rom a given amount of raw mate- 
rial in le.ss time and at .smaller cost. Insulin forms a picrate 
when freshly ground pancreas is mixer! with .solid picric acid. The 
insulin picrate is extracted by acetone. By this discovery the co.st 
of insulin treatment of diabetics has been r(‘duced to one-third or 
less. 

Vitamins. — Perhajis the most striking subject ujion which bio- 
chemical investigations have been londuded during recent years 
has been that associated with accessory food factors (vitamins, 
q.v.) and food deficiency diseases. Investigation of beri-beri 
{q.v.) a nutritional disease as.sociated with various nervous and 
paralytic symptoms, which occurs in man and can be induced in 
pigeons by feeding exclusively on poli.shed rice, showed that addi- 
tion of a minute quantity of the milling was .sufficient to prevent 
onset of the disease or cure it if in existence. Then followed in- 
vestigations into the cau.sation, prevention and cure of scurvy and 
enquiries into the factors underlying growth of the body generally 
or of sfiecial systems (e.g., bone in rickets). It cannot be said 
with certainty that rickets dejicnds exclusively upon absence of 
a special vitamin, for other factors, such as a sufficiency of calcium 
and phosphorus, are necessary. MoretiviT, sunlight, particularly 
the ultra-violet portion of the spectrum, is no less es.sential than 
due provi.sion of the rcfiuisitc vitamins for production of that 
normal growth of the body of which normal growth of bones is 
but a part. As a result of the entire series of investigations upon 
accessory food factors, it may be said that at the present time 
fat-soluble vitamin A and water-soluble vitamin B arc regarded 
as being bound up with proces.ses of grow'th and in addition 
there are anti-scorbutic and anti-beri-beri vitamins and one that is 
necessary for fertility {.see Diet and Dietetics). These vitamins 
have been found in a great variety of animal and vegetable sub- 
.stances and the amounts present vary within wide limits. Their 
nature is unknown, and the most certain points in connection with 
them are the minuteness of quantity in which they are present and 
the potency of their activity. As to their origin the suggestion 
has been put forward on exi)erimental grounds that they are com- 
pounds of high energy content produced by the influence of ultra- 
violet light, but this hypothesis cannot be regarded as proved ex- 
cept in the case of vitamin D (anti-rachitic). 
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DIAGNOSTICS 

Radiology (see Radiology; Radiotherapy; Radiumther- 
apy). — On its diagnostic side, quite apart from the use of contrast 
meals and injections opaque to the rays, it is now possible to pro- 
duce far better radiographs with exposures measured in fractions 
of a second than were possible at the beginning of the century 
with exposures lasting minutes. This is largely due to the employ- 
ment of X-ray tubes in which the anticathode is a mass of tung- 
sten, heated by an independent current. For treatment, in order 
to approximate the wave-length of rays emitted by the X-ray 
tube to the wave-length of the gamma rays of radium, apparatus 
has been produced with a voltage in the region of 200 ^lovolts. 
So far this type of apparatus is employed chiefly in the treatment 
of cancer. During the routine examination of large numbers of 
cases various anatomical peculiarities have been observed and 
some hitherto unknown morbid processes in bone have been de- 
scribed. Radiology has also proved useful in study of the physi- 
ology and pathology of the heart and great blood-vessels, in pul- 
monary conditions, notably tuberculosis and bronchiectasis, in 
diagnosis of renal and biliary calculi, and it has been suggested 
as a means of diagnosis when perforation of a gastric or intestinal 
ulcer is suspected. The intentional injection of oxygen or air 
into the p)eritoncal cavity as an aid to radio-diagnosis has been 
employed somewhat extensively; it is stated to be devoid of risk 
and renders diagnosis of fluid or solid mas.ses relatively easy. The 
use of radium (5er Cancer; Radium) is confined chiefly to the 
treatment of cancer. 

Therapeutic Use. Other forms of radiant energy, sunlight 
(heliotherapy), mercury-vapour quartz lamp, carbon arc, radiant 
heat, all of which depend upon the presence of ultra-violet light 
in the first instance and warmth in the second, are employed ther- 
apeutically to an increasing extent. A disadvantage under which 
X-ray and ultra-violet forms of treatment labour is the absence 
of a satisfactory standard of dose. Sabouraud s pastille is only 
reliable for “soft” radiation. The “skin erythema dose” is un- 
satisfactory because as used in France it is two and a half times 
as great as the “Hauterythemdosis” of the Germans. Even in 
German institutions the erythema dose varies between 285 R 
units and 1,120 R units (Martius). 

Ejects of Radiation. Numerous researches have been made on 
the effects of radiation, particularly the gamma rays of radium, 
upon cells and tissues of the animal body, plants, seeds, bacteria, 
protozoa. It has been shown that the cell in division is more 
vulnerable than the cell at rest and that there exists a wide 
range of radiosensibility amongst animal cells and tissues. 
Amongst the most radiosensitive are the lymphocytes. So far as 
composite tissues are concerned the intestinal mucosa is highly 
radiosensitive, exposure of the abdomen to unduly heavy dosage 
leading to excessive formation of mucus, mucoid degeneration, 
intestinal haemorrhage, paralysis of intestinal muscle, desquama- 
tion of large tracts of mucosa and death from toxic absorption. 
While there is universal agreement that, directly or indirectly, 
rays produce injurious effects upon cells there is doubt whether 
smaller doses do not .stimulate the activity of cells. 

PATHOLOGY 

Histology. — Morbid histology has been in some measure at a 
standstill, although during the World War it was employed ex- 
tensively in striving to unravel the pathology of trench nephritis, 
gas gangrene, gas poisoning and. indeed, of any novel pathological 
condition. Its most striking success was in reference to the mode 
of extension of gas gangrene from the seat of infection. The 
action of the toxin secreted by the infecting bacilli extends along 
the muscle bundles far in advance of the bacilli themselves, pro- 
duces glassy changes of the muscle fibres correlated with a loss 
of contractility that can be demonstrated on the operation table 
and is a necessary precursor to advance of the bacilli themselves 
by multiplication. These observations were the prelude to a rad- 
ical modification of the surgery of the condition and a definite im- 
provement in results. 

Bacteriology. — ^In bacteriology (q.v.) a useful step was taken 
by the Medical Research Council in forming the national collec- 


tion of type cultures at the Lister Institute. Begun in 1920 it 
now contains more than 2,000 living strains of bacteria, protozoa 
and fungi, available for workers in widely different lines of 
research. 

Experiments upon the conditions under which bacilli, particu- 
larly the sporing anaerobes of tetanus and gas gangrene, exert 
pathogenic activity showed that, if washed clear of toxin and 
inoculated without contaminating substances, they remained inert . 
Multiplication, followed by manifestation of the ordinary disease 
phenomena, occurred only if they were injected along with 
toxin (not necessarily their specific toxin) or with some solid 
particles such as lime or silica. In other experiments the presence 
of silica exerted an important influence on the multiplication of 
tubercle bacilli in the tissues. 

Diphtheria. — ^Important observations were conducted in many 
countries upon the so-called Schick test as a means of diagnosing 
susceptibility to diphtheria (see Infectious Fevers). If a minute 
quantity of diphtheria toxin, highly diluted, be injected intradcr- 
mally in man, there occurs a patch of redness locally about 2 cm. 
in diameter in certain persons, whereas in others the injection is 
without effect. Heating of the toxin destroys its power of produc- 
ing this effect. Further search indicated that in those persons 
who arc negative, diphtheria antitoxin is present in the blood 
serum, whether naturally, or as the result of having passed through 
an attack of diphtheria, or of gradual immunization owing to the 
fact that the person is a diphtheria carrier. In Schick-positive 
persons there is absence of antitoxin and therefore the injected 
toxin is not neutralized and produces its pathological effect. Sub- 
sequent examination on a large scale showed that the reliability 
of the test was of a high order. The natural corollary is that 
during an epidemic all Schick-positive persons should receive a 
prophylactic treatment with diphtheria antitoxin. Later work 
showed that dip)hthcria “anatoxin,” f.c., toxin detoxicated by ad- 
dition of formaldehyde and exposure to a temperature of 37° C 
for a few weeks, was equally efficacious in producing immunity. 

Scarlatina. — By a similar process of reasoning the two Dicks 
in America introduced an intradermal diagnostic test for scarla- 
tina, the toxin being derived from broth cultures of a variety of 
haemolytic streptococcus found in the throats of scarlatina patients 
and believed by some to be the cause of the disease. So far the 
Dick test is not on such firm ground as the Schick test. Neverthe- 
less some authors have expressed their view that the test is of 
much value in determining susceptibility or insusceptibility to 
scarlatina and that an anti-scarlatinal scrum prepared by means of 
the haemolytic streptococci is in many instances efficacious in 
immunizing the Dick-positive individual and rendering him neg- 
ative on subsequent intradermal tests. A further extension of the 
principle has been applied in the case of tuberculosis (q.v.), but 
the work is still in its earlier stages and the time is not ripe for 
dogmatic statement. 

New Diseases. — ^A hitherto unrecognized disease was described 
by McCoy in 1912 when investigating ground squirrels in Tulare 
county, Calif., that had been attacked by a plague-like disease 
not caused by B. pestis. Since that time it has been found widely 
in the United States and was definitely recognized as affecting 
man in 1914. Since 1914 tularaemia has occurred in at least 
nine laboratory workers engaged on investigations with B. tula- 
reuse. The micro-organism is an exceedingly minute cocco-bacillus 
and it is believed that infection in man occurs by inhalation or by 
a blood-sucking fly. Transmission from rabbit to rabbit occurs 
by the rabbit louse and the rabbit tick, neither of which bites man. 

During the war there occurred in Flanders amongst the men in 
the trenches a severe form of disease associated with jaundice 
and haemorrhage which was traced to a spirochaete similar to or 
identical with Sp. icterohaemorrhagica, which in Japan infects 
rats, and is transmitted by them to man. The same organism was 
found in the rats infesting the trenches. 

Dental Caries. — A bacillus (B. acidophilus odontolyticus) ha? 
been isolated from carious teeth and in pure culture forms suffi- 
cient acid to dissolve the enamel. Undecayed teeth placed in such 
pure cultures for a period of weeks show loss of enamel at spots 
and local growth of the bacilli along the dental tubules. Micro- 
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scopically the appearance of this artificial caries is identical with 
that of natural caries. 

Botulism^ — ^Numerous papers have been published upon botu- 
lism, a form of severe food poisoning {q,v.) dependent upon an 
anaerobic bacillus (B. hottilinus). The nervous system is pro- 
foundly attacked by the toxin, difficulty of vision, dilated pupils, 
ptosis and paralysis being among the earliest symptoms. The 
toxin differs from other toxins in being pathogenic when admin- 
istered orally; it is absorbed in the stomach and upper duodenum. 
An antitoxic serum has been prepared and is useful in treatment. 
This form of food poisoning was originally associated with sau- 
sages but occurs in connection with a great variety of foods. Most 
of the recorded cases have occurred in America. 

Syphilis. — In syphilis (5^^? Venereal Diseases), Rrown and 
Pearce succeeded in transmitting the disea.se to rabbits by intra- 
test icular inoculation and showed the close resemblance of the 
pathological and clinical manifestations to those met with in man. 
Hy a prolonged scries of experiments on rabbits Pearce answered 
in the negative the long debated question whether yaws and 
syphilis are manifestations of a single disease. Much work has 
been done on the Wassermann reaction. All doubts are not set 
at rest nor is the behaviour of the reaction completely understood, 
but it has stood the test of time and is con.sidered of great 
diagnostic value. 

In the investigation of spirochactal diseases caution in deduclion 
from experiment is shown by the fact that spirochaet e-like bodies 
arc to be found in the lateral ventricles of normal numkeys, rab- 
bits and guinea-pigs. Only after animals that had been injected 
long previously with material from disseminated sclerosis (which 
is regarded by most authorities as of syphilitic origin) had been 
found to present these bodies in their lateral ventricles, was their 
existence in normal animals also discovered. 

Typhus. — In typhus and trench fevers minute parasites were 
discovered belonging to the group now named Rickettsia For a 
short time the relation of the Rickettsia to the disease was in 
doubt, but largely owing to the work of Bacot, an eminent en- 
tomologist who contracted typhus during his invc.stigations and 
died therefrom, it is now recognized that both diseases depend 
upon the presence of varieties of Rickettsia, and that these para- 
sites are conveyed from patient to patient by body lice. One of 
the most delicate manipulative operations ever attempted, and 
actually carried out with brilliant success by Bacot, was the filling 
of the rectum and intestine of lice with Rickettsia-infected blood 
by means of a fine capillary glass tube. 

Bacteriophage. — An interesting phenomenon called after 
D’Herelle, its discoverer, has attracted much attention. When 
working with certain cultures of intestinal bacterii D’flerelle ob- 
served tha’t on occasions culture apparently failed, the broth 
remaining quite clear. Subsequently he found that addition of a 
minute quantity of one of these clear fluids to a culture tube, 
cloudy with growth, was followed by clarification of the latter; 
as little as one part in a million was sufficient. He considered 
ihal he had obtained evidence of a filter-passing “microbe bacte- 
riophage” and obtained the phenomenon by successive culture 
from intestinal contents, sewage, soil extracts. This clarifying 
power is a property of leucocytes, tears, nasal mucus, eggwhite 
and other substances. 

From the first the filter-passing microbial explanation met with 
opposition, many authorities regarding the phenomenon as being 
due to the action of an autolylic enzyme, or a catalyst causing the 
micro-organisms to produce autolytic ferments. Later, Fleming 
described a somewhat similar phenomenon by means of a special 
micro-organism that he isolated (A/, lysodeikticus). This organ- 
ism in thick suspension is in a few minutes completely dissolved 
i'v tears in a 1-9,000 dilution and using it as an indicaior he 
•f>und evidence of the lytic principle in nearly all tissues of the 
i’f^dy, but not in urine, cerebrospinal fluid or sweat. In the vege- 
table kingdom he found it in the turnip alone. It is doubtful 
'vhether there is a single lytic substance or more than one. The 
^^ssential difference between this and D’Hcrelle’s phenomenon is 
that the former cannot be transmitted in series. Fleming there- 
tore speaks of it as a “lysozyme,” and points out that some bac- 


teria are sensitive to lysozyme action and others not, thus raising 
the speculation whether the pathogenicity of bacteria may be de- 
termined by the absence of lysozyme. 

Filter-passing Viruses. — Since 1905 papers have appeared 
from time to time in medical literature on the “filter passer” or 
“filterable virus” (.vce Filter-passing Viruses). A scries of 
morbid conditions is now recognized with more or less certainty 
as being due to a virus so minute that it passes through the pores 
of a porcelain filter, or in some cases is beyond the lowest limits 
of microscopic vision. Of these diseases rabies, vaccinia and per- 
haps variola, arc the best known. In lethargic encephalitis and 
heri>cs, evidence is tending in that direction but is not conclusive 
owing to the discovery that laboratory animals mainly used for 
this tyix? of work (monkeys, rabbits) may under normal condi- 
tions present appearances in their brains that have been regarded 
as evidence of exixfrimental transmission from man. 

Dengue has been added to the list, while the so-called mosaic 
di.sease of the tobacco and tomato plants (sec Plants: Plant 
Pathology) is stated to be due to a filterable virus, and di.stemper 
in dogs may .show a like origin. In addition a transmissible filter- 
passing virus has been recognized in the rabbit ; at first this virus 
was thought to be the cause of varicella but it is now recognized 
to be the cause of a naturally occurring infection of the rabbit. 

Gye and Barnard have describeil and photographed by means 
of ultra-violet light, respectively, a filterable virus derived from 
certain malignant tumours, following in this direction the pioneer 
work of Rous on chicken sarcoma. {See Canuer Research.) 
Finally, in the opinion of some authorities the cause of influenza 
{see Influenza) is not Pfeiffer’s /?. influenza, this being merely a 
usual concomitant, but is in reality a filter-passing virus that has 
not yet been determined with c(‘rtainty. 

OBSTETRICS AND GYNAECOLOGY 

Eclampsia. — The exact pathology of eclampsia has not yet 
been solved. Obata, as the result of injecting mice with extracts 
of human eclamptic placenta, considers that it is an intoxication 
by placental poisons made possible by a weakening in its normal 
capacity of neutralization on the part of the maternal blood. 
Treatment of the condition on conservative lines has recently 
gained ground against more radical measures, and control of con- 
vulsions by hypnotics with venesection and administration of oxy- 
gen have replaced oj)crative i.)rocedures. Under these conditions 
mortality has been reduced by more than 50%. 

Fibroids.^ — ^The chief direction in which change of view is 
taking place among gynaecologists is that of the treatment of 
uterine fibroids. The old method of curetting has given place in 
large measure to hysterectomy, which in turn may be destined to 
give place to radiological treatment in a large proportion of ca.ses. 
In several important gynaecological clinics on the Continent 
surgical treatment of uterine fibroids is the exception in an uncom- 
plicated case. 

MEDICINE 

Anaemia. — In pernicious anaemia {q.v.) it has been shown 
that one of the cardinal features is an incrca.se in the mean diam- 
eter of the red cells which is independent of the degree of the 
anaemia and persists through the course of the disease. On the 
other hand anisocytosis increases with the anaemia. In the re- 
missions which occur naturally or after splenectomy, though the 
haemoglobin may rise there is little change in the diiimctcr of the 
red cells. In treatment transfusion has been found of little value, 
but benefit has resulted in some cases from removal of a portion 
of the bone marrow from the tibia. Apparently removal of some 
of the bone marrow acts as a stimulus to regeneration of marrow 
and therewith of the blood cells that are needed by the body. Re- 
cently great success has followed administration of liver or of a 
non-protein substance derived from liver {see Anaemia). Pur- 
pura is describc!d as being of two varieties (i) that which is de- 
pendent upon destruction of blood platelets; (2) that which occurs 
in anaphylactic conditions and is due to direct injury of blood ves- 
sels. In the platelet variety a blood platelet antiserum has been 
prepared and is of therapeutic value 
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Heart Diseases. — ^Diseases of the heart and great blood-vessels 
have been studied by the electrocardiograph, and numerous condi- 
tions, particularly heart block and those in which the nervous 
mechanism of the heart beat is concerned, have been investigated. 
Systematic examination of recruits in whom cardiac symptoms de- 
veloped during early training resulted in a clearer perception of 
those abnormalities of heart action which were transient and of 
little importance as distinguished from those which were signifi- 
cant of disease. 

Cerebrospinal Meningitis. — Cerebrospinal meningitis {q.v,) 
and lethargic encephalitis {q.v.) have received much attention. 
In cerebrospinal meningitis it has been shown that three, possibly 
four, different types of meningococcus occur and that antiserum 
treatment to be successful must be homologous. Epidemics could 
usually be traced to a carrier and the chance of their occurrence 
was greater where men were confined in a relatively narrow space, 
barracks. A special method of treating carriers by means of 
inhaling chloramine-T Avas instituted with some success. In the 
case of lethargic encephalitis, it appears probable that the cause 
will be found to be a filter-passing virus. 

Herpes. — In the case of herpes in rabbits and herpes in man, 
including herpes zoster, it has been found possible to transmit 
keratitis and some other special conditions from animal to animal 
and man to animal by means of a filter-passing virus. When this 
has occurred microscopical appearances are found in the nervous 
system apparently identical with those met with in lethargic en- 
cephalitis. The whole question, therefore, is in an unsettled con- 
dition. 

Liver Cirrhosis. — ^An interesting observation is that a form of 
progressive degeneration of the lenticular nucleus occurs which 
is associated with hepatic cirrhosis. Since its first description by 
Wilson in 1912 over 70 cases have been described but the patho- 
logical agent remains completely unknown, though there are indi- 
cations that the liver is the seat of the primary pathological proc- 
ess. Clinically the symptoms are chiefly cerebral and the hepatic 
cirrhosis which is so constantly found at autopsy is usually latent. 

General Paralysis of the Insane. — In the case of general 
paraly.sis of the insane, a form of treatment that has been advo- 
cated is inoculation with benign tertian malaria which is then 
treated with quinine. Maniacal and early cases have been found 
to respond to this treatment best. Intelligence, articulation, writ- 
ing and equilibrium improve markedly, but defects of character 
and manners remain. Some cases may even be able to return to 
responsible duties. Advanced cases merely remain stationary. The 
idea underlying this treatment is that the malarial parasites stimu- 
late the body to the formation of spirochaetal anti-substances. 

Respiratory Diseases. — In the province of respiratory dis- 
ea.ses, gas poisoning necessitated urgent investigation from the 
commencement of 1915. An intense oedema was produced which 
blocked the finer air pas.sages and in its minor degrees led to a 
widespread bronchopneumonia. Variations were met with as the 
nature of the gas used was changed, but from the respiratory point 
of view at least the phenomena were fairly constant. In pneu- 
monia, experimental work on monkeys showed that four types of 
pneumococcus occur and do not protect against one another. 

Asthma. Work on asthma has shown that in a large proportion 
ot cases, if not in all, the disease is of an anap)hylactic nature, an 
intense reaction being produced in the bronchial mucous mem- 
brane of a person sensitized to some particular substance of pro- 
tt*in origin. Determination of the particular sub.stance in any 
individual ca.se may bt* lengthy, but if it be determined there is a 
possibility of successful treatment by gradual immunization. 

Tuberculosis. In tuberculosis (q.v.) two important methods 
of treatment have been suggested. In one, an endeavour has been 
made to increase the antagonizing cells in the body by rcjx'ated 
irradiation of the spleen. This organ is a storehouse for lympho- 
cyte.s and it is known that the lymphocytic content of the blood 
can be raised by repeated small doses of X-rays. The method has 
not as yet a great following. The other method is by administra- 
tion of a gold salt (SoOjOiNar,] named “sanocrysin'’ by 

Mdllgard, originator of the method. The underlying idea is not 
purely chcmotherai)eutical for it is held that the poisonous action 


of the organisms killed in vivo by chemical means is neutralized 
by an antiserum. The experimental work was carried out in Den- 
mark and has been confirmed and extended in England. Careful 
selection of cases must be made when applying sanocrysin to man 
as the reaction in pulmonary tuberculosis may be very severe, but 
with due precautions great benefit may accrue. 

Diabetes. — In the case of diseases of endocrine origin the out- 
standing example of advance is afforded by the insulin (q.v.) 
treatment of diabetes (q.v.). The pathology of the condition was 
fairly well known, but the great achievement of Banting and his 
collaborators was that they succeeded in isolating the material 
in sufficient quantity for therapeutic purposes. Numerous re- 
searches have been undertaken in the endeavour to simplify the 
treatment, but it still remains necessary for insulin to be injected 
intravenously and repeatedly in severe diabetes. 

Goitre. — ^The relation of iodine to endemic and to exophthal- 
mic goitre (q.v.) has been investigated. A close relation between 
the cellular condition of the thyroid and the amount of iodine has 
been demonstrated, and it is held that relative or absolute defi- 
ciency of iodine is the immediate cause of simple goitre however 
this deficiency may be occasioned. Treatment by internal admin- 
istration of iodine has met with much success. Success has also 
been claimed for radiological treatment and for surgery in cases in 
which iodine and other medical treatment has failed. 

Paratyphoid. — ^Description has been given of a paratyphoid 
epizootic in a flock of sheep with a consequent human epidemic 
of paratyphoid (40-50 severe cases with four deaths) that 
occurred in the Essen district. B. paratyphosus B. was isolated 
from the .sheep's flesh and from the patients’ stools. It was not 
here a case of mutton from healthy sheep being contaminated, but 
the sheep suffered during life from the same disease as the human 
beings. 

A peculiar disea.se developed in July 1924 among the fisher folk 
of the Frisches Haff, the great freshwater lagoon of East Prussia. 
Many suggestions were put forward as to its aetiology, but finally 
it was traced to arsenic freely contained in the waste water of two 
cellulose factories which was pouring into the Haff in large 
quantities. 

Racial Blood Indices. — On the basis of observed peculiarities 
of group 11 . and group III. red blood cells, another research would 
group mankind according to their racial blood index (iee Races 
OF Mankind). Analysis of the large amount of material accumu- 
lated since 1919 suggests that so far as blood groups are con- 
cerned races fall into six divisions strikingly different in type. 
These six divisions are European, Intermediate, Hunan, Indo- 
Manchurian, Afro-South-Asiatic and Pacific-American. No better 
indication could be given, than this last example, of the wide 
range covered by medical research. 

Yellow Fever. — In concluding this article, a warning must be 
given that owing to the fluidity of knowledge, statements which 
appear to be fully justified at one time may seem doubtful a little 
later. An example of this is the case of yellow fever {q.v.). The 
cau.se of this disease was, on apparently adequate grounds, re- 
garded as leptospira, but very recently grave doubt has been 
thrown on the point and it is suggested that the patients, from 
wffioim the original deduction was made, were subjects of a dual 
affection. From this it is argued that the leptospira, known to hr 
the cause of the second, unsuspected di.sease, does not account for 
the yellow fever itself, the cause of which would therefore still 
remain unknown. (W. S. L.-B.) 

MEDICAL SERVICE, ARMY. An Army Medical Service 
(Fr., service de saute; Gcr., Sanitdtsdienst ; It., servizio sanitariv: 
Jap., eisei kimmu) is an indisp)cnsable technical branch of the 
military organisation. On its efficiency the man-power of an army 
to a great extent depends. Its duties include the care of sick ari<l 
wounded, the prevention of disease and the preservation of health, 
the medical examination of recruits, the invaliding of men unlit 
for further service, the supply of medical and surgical material, the 
administration of military hospitals and the command, education 
and training of a personnel for all these purposes. In time of wnr 
the collection, evacuation and distribution of battle casualties ami 
(he strategical and tactical employment of a variety of medical 
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units for these duties are additional functions of an army medical 
service.^ 

Administration. — ^The army medical service of the British 
forces is administered by a director-general in the adjutant- 
general’s branch of the War Office, with a staff for personnel and 
mobilisation services, for preparation of statistical reports and 
consideration of professional questions, and for the supply of 
medical and surgical material, together with two new directorates 
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Diagram of the organization of army medical services from a 
CORPS front of three divisions to a sea base I 

of hygiene and pathology which were instituted after the World i 
War in consequence of the lessons of the War and of the scientific 
•'idvances in the domain of medical research. The director-general 
Jdso administers the nursing services and the Army Dental Corps, 
^he former through a matron-in-chief and the latter through an 
Assist ant-Director-Gencral (for the Dental Service), at the War 
Office. He is represented in commands at home and overseas by 
fleputy directors and assistant directors with deputy assistant 
f^rectors for hygiene and pathology. A similar form of administra- 
tion exists in other armies. In the United States the surgeon- 


general controls not only the medical, dental, nursing, medical 
administrative and sanitary corps, but also the veterinary corps. 

Advisory Boards are composed of military and civil members 
and are associated with the British Army medical administration 
They meet from time to time at the War Office for consideration 
of general professional policy, questions of hygiene and of patho- 
logical research, nursing .services and the co-operation of voluntary 
aid in war. 

Personnel. — The estimated peace establishment of the Royal 
Army Medical Corps is approximately 850 officers and .^,800 other 
ranks. They serve in all stations at home and overseas where there 
are British troops, including India. Their work there is sup])le- 
mented by assist ant -surgeons of the Indian Medical Dept., for- 
merly the Indian subordinate medical department, and by natives 
of an Indian Hospital Corps, formerly the army hospital corps and 
army bearer corps, w’ho with soldiers trained for hospital duties 
from combatant regiments formed the subordinate .staff of Briti.sh 
military hospitals in India before the War. A .se])arate body of 
officers, the Indian medical service and sub-assist ant -surgeons of 
the Indian Medical Dept, served until the World War with Indian 
regiments and in regimental hospitals under much the .same con- 
ditions as the British regimental medical .services of earlier days. 
Since the World War, station hospitals for Indian troops have 
been instituted. 

The Army Dental Corps, with an establishment of 144 Dental 
officers is estimated to provide one denial officer for evi‘ry 600 n‘- 
cruits and one for every 3.000 trained troops. It is a Joint service 
for the Army and the Royal Air Force. (.SVc Dlntistry.) 

Queen Alexandra's Imperial Military Nursing Service (Q.A. 
I.M.N.S. ) has an establishment of 582 nurses. They .serve in the 
larger military and families ho.spitals at home and overseas. 

Territorial Army Royal Army Medical Corps. — 1 'he per- 
sonnel is organised in peace to j)rovide a regimental service, one 
field ambulance for each division of the Territorial Army, three 
general ho.spitals and fifteen Field Hygiene Sections organi.sed 
for peace training into four Field Hygientr Companies. These 
arc field .service units and form a cadre for the training of the 
R.A.M.C. (T.A.F Previous to the W'orld War the Territorial 
Force had three field ambulances, one casually clearing .station 
and one .sanitary .section for each division, together with 23 general 
hospitals. The reduction therefore in Territorial Army R.A.M.C. 
units since the War has been considerable*. An establishment of 
2,000 other ranks is organised to provide trained personnel to staff 
military hospitals in England on the outbreak of war when the 
regular Royal Army Medical ('orjis |)er.sonnel is withdrawn, and 
to furnish reinforcements for an expedii ionary force. The number 
of medical officers (1924) was 939, of dentists 155, of nurses O75 
and of veterinary officers 124. Jn continental armies wdth con- 
script service the fixed cstabJi.shmc'iils for medical services cannot 
be computed for puriio.se of comparison on the .same basis as those 
of the British and American voluntary armies. 

Training. — Officers of the R.A.M.C'. attend preliminary and 
post-graduate courses at the Royal Army Medical College, and 
military training with the men at the R.A.M.C. Depot at Alder- 
.shot, where there is also an army school of hygiene. In America, 
an army medical centre was opened in 1923, at Washington, Dis- 
trict of Columbia. It consists of the W’altcr Reed general hospital 
and .schools for the training of the medical, dental, nursing and 
veterinary corps. There is al.so a medical field .service school at 
Carlisle, Pennsylvania, and a school of aviation medicine at San 
Antonio, Texas. In Italy, there is an anny medical school at 
Florence, and in France, at Lyons, in addition to the post-graduate 
i school at the Val-de-Grace. for student candidates. 

In the British Army, military ho.spitals and small depot hos- 
pitals are established in all commands. In Americ a and its insular 
[X)sscssions there are garrison hospitals and .seven large general 
hospitals, similar to .some of the larger military hospitals in Eng- 
land. In continental armies there are also garrison ho.spitals, but 
in France, military sections of the civil hospitals take their place 
to a great extent. In some continental armies most of the medical 
and surgical material is or was prepared in army medical labora- 
tories and factories. In Great Britain and America it is distributed 
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from army medical stores, that for the British Army being at 
Woolwich. 

War Organisation. — regimental medical service, field am- 
bulances, casualty clearing stations, general hospitals, convalescent 
depots, advanced and base depots of medical stores, motor ambu- 
lance convoys, ambulance trains, hospital ships, field hygiene 
sections and mobile hygiene, bacteriological, X-ray and dental 
laboratories come into being for service with a British Expedition- 
ary Force on the outbreak of war; there are equivalent units in 
other armies under different names and organ isiitions. To complete 
their personnel on mobilisation the medical and nursing reserves 
are called up. For this purpose there is a regular reserve of 
R.A.M.C. retired officers and men liable to be recalled to service, 
a supplementary reserve of officers, a military hospital reserve of 
the St. John Ambulance Brigade, the Territorial Army R.A.M.C. 
and the Voluntary Aid Detachments (under T.A. County Assn.) 
of the British Red Cross Society, the St. John and the St. Andrew 
Ambulance Associations. There are also important reserves of 
Queen Alexandra’s Imperial Military Nursing Service and the 
Territorial Army Nursing Service. But in a great war, practically 
the whole of the country's medical resources may be enrolled 
within the limits of age. In the World War, the peace establish- 
ment of the R.A.M.C. thus expanded to 15,000 officers and 1 20,000 
ranks; while in the United States Army the medical service (vet- 
erinary excluded) expanded to 38,140 officers and 264,181 other 
ranks. A similar vast expansion occurred in nursing personnel 
(21,480 nurses, U.S.A.), and in the number of medical units. 
Military hospital beds, for example, reached a total of 637,746 
for the British forces and 407,914 for those of the United States. 

The various units are distributed in the war zone, from front I 
to base, in divisional, corps, army, and lines of communication | 
areas of command, according to the nature of the functions for 
which they are organised. The regimental medical service consists 
of an officer of the R.A.M.C. with 21 men of the regiment as 
stretcher bearers and 16 as sanitary detachment. In battle, a 
regimental aid post (Fr., paste de sccours; Ger., Trnppcnverband’ 
platz; It., pasta di medicazianc), to which they collect the 
wounded, is established. Each di\ision has three field ambulances 
(the equivalent of the medical regiment of a U.S.A. division, the 
groupe sanitaire divisiannaire of the French, and the Samtdts^ 
battalion of the Gennan organi.sations). A field ambulance is com- 
posed of a headquarters and two companies, the headquarters 
being destined to form a main dres.sing station and each company 
an advanced dressing station. W’ith a cavalry division there are 
two Cavalry Field Ambulances, each consisting of a headquarters 
and one company. 

In battle, the Field Ambulance opens an advanced dressing 
station at a point to which its wheeled ambulance transport can 
be brought, and a main dressing station further back. The com- 
pany removes the wounded from the regimental aid posts to the 
advanced dressing station, and the transport brings them from 
there to the main dressing station. The motor ambulance convoys 
(Fr., section samtaire auto), composed of 75 motor ambulance 
cars each and with one convoy to each corps, bring the wounded 
from the main dressing stations to the casualty clearing stations 
(U.S.A., evacuation hospital; P'r., hdpital d'e^fac nation; Ger., 
Kriegslazarett), which are established in the proportion of one to 
each division, at or near railways and at the head of the lines of 
communication. From there, when fit to travel, the sick and 
wounded are taken in ambulance trains to the general hospitals, 
which are units of 1,000 or less beds placed at sea bases or other 
convenient centres. Hospital ships transfer the patients to home 
ports, whence they are distributed to hospitals throughout the 
country. Such is the normal system of collection, evacuation and 
distribution of sick and wounded in a war zone. It is lialile to 
modification according to circumstances and the nature of the 
terrain, especially as regards methods of transport by road, rail, 
river, canal or air. It worked well in the World War, where the 
test was severe. During the battles of the Somme, for example, 
the British field ambulances collected 316,073 wounded between 
July I and Nov. 30, 1916, including 26,675 in the first 24 hours; 
304,285 were transferred to the base hospitals, and on one day, 


July 6, 10,112 arrived in hospital ships at Southampton and Dover. 

The mobile laboratories and advanced depots of medical stores 
are usually placed with or near the casualty clearing stations. For 
sanitary duties a P^ield Hygiene section, of one officer and 27 men, 
is allotted to each division and base, and sanitary squads of five 
men each to small posts, such as railheads. Their influence and 
that of medical research had remarkable results during the World 
War in preventing disease. Enteric and typhus fever, the scourge 
of armies in past wars, became negligible quantities in the British 
and American forces, and fatal gangrene of wounds and trench 
fever, for long a cause of much inefficiency, were brought under 
control. Indeed, the two outstanding features of the army medical 
.service of the present day are its power of controlling disease and 
its power of systematically, rapidly and effectually bringing battle 
casualties* under life-saving surgical and hospital treatment. In 
this beneficent work it is as.sisted by voluntary aid organisations. 
Amongst all civilised nations there are national Red Cross socie- 
ties (see Red Cross) organised as auxiliaries of their army medical 
services in time of war. They are of special value in distributing 
voluntary gifts and comforts, such as arc not supplied through 
official sources, to the various hospitals in the home territory and 
in the w^ar zone, in organising auxiliary hospitals and in various 
other activities. Those recognised by their governments, together 
with the whole of the i^ersonnel and units of the medical services 
of armies, are protected and become the recipients of .special 
privileges under the Geneva Convention of 1906, .should they fall 
into the power of the enemy during war. (W. G. Ma.) 

MEDICAL SERVICE, NAVY. In the British navy, medi- 
cal requirements at the present day are provided for by a special 
department of the Admiralty which is placed under the admin- 
istration of the medical director general, — an officer selected from 
the list of surgeon rear-admirals. As head of his department, he is 
responsible to the Board of Admiralty for the efficiency both in 
regard to the personnel and material of all medical details; he 
.superintends the professional and administrative details of naval 
medical establishments and the practice of medical officers, and 
further advises the Board on all questions of “disability assess- 
ments” arising from invaliding and claims for compen.sation. 

Conditions of Service. — Until the outbreak of the World 
War, officers of the Royal Naval Medical Service were entered by 
competitive examination, but since the conclusion of peace — 
owing to the lack of applicants — these examinations have not been 
resumed, and for the time being medical officers are entered for 
temporary service, engaging for three years, with the option of 
turning over to the permanent service if they are considered 
suitable, but it is anticipated that the recently innovated facilities 
for i)ost -graduate study, together with the extra pay for officer.'- 
who specialize, will attract a sufficiently large number of young 
medical men to enable entry by examination to be resumed. Par- 
ticulars concerning the conditions of service, etc., are publi.shed 
in the official Navy List or can be obtained by application to the 
medical department of the Admiralty. 

Since 1919 the ranks held by medical officers have been approxi- 
mated to those held by the executive branch, and are: — on entry, 
.surgeon lieutenant; after six years satisfactory service, surgeon 
lieutenant-commander; and after a further period of six years sur- 
geon commander, provided the necessary professional examination 
has been passed. The more senior ranks of surgeon captain and 
surgeon rear-admiral are reached by selection. 

Except the smallest, all British mcn-o’-war carry a medical offi- 
cer, battleships and certain cruisers having two. Apart from his 
purely medical and surgical duties, it is regarded as an important 
function of the medical officer to protect the health of the ship - 
company, and to suggest to his commanding officer any measure^ 
considered necessary for this purpose. He must make himseli 
acquainted with the conditions of health prevailing in the port.- 
which his ship is likely to visit, and veto the introduction into 
the ship of any water or food which could possibly carry disea.se 
It is also his duty to give instruction in “first aid’’ and “personal 
hygiene,” especially in regard to the dangers arising from venereal 
disease and the abuse of alcohol. 

Equipment and Ho6pital8.--*The special accommodation 
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which is allocated for the sick in all H.M. ships is termed the sick 
bay. This place — ^in spite of the fact that all serious cases are, 
for their own comfort transferred to hospital on the earliest 
occasion — is fully equipped for the comfort of patients and for all 
medical and surgical contingencies. For the general safety of 
wounded in action, spaces are reserved in the most protected parts 
of the ship, these spaces are designated “medical distributing sta- 
tions.” Each of the principal naval ports has a naval hospital. 
These establishments conform in every way to the most modem 
and scientifically conceived requirements of medicine, surgery and 
hygiene. 

Afloat, the nur.sing is carried out by the sick berth nursing 
staff, a highly trained and efficient body of men. They also carry 
out nursing duties in the naval hospitals, but in addition in these 
establishments there are lady nurses belonging to Queen Alex- 
andra’s Royal Naval Nursing Service. 

The Royal Naval Dental Service was inaugurated in 1920 and 
is supervised by a dental officer of surgeon captain’s rank, attached 
to the staff of the medical director general. 

The World War^ — Except under abnormal climatic conditions, 
and during the epidemics of influenza, the health of the navy was 
remarkably good during the World War. This satisfactory state 
of affairs can be attributed to: (a) The careful supervision 
of the personnel by the medical officers and the strict quarantine 
precautions enforced, (b) The care exercised concerning food, 
water and victualling arrangements, both in ships and e.stablish- 
ments. (r) Preventive inoculation against enteric fever, (d) The 
comparative isolation of the fleets lessening the chance of venereal 
infection and the abuse of alcohol, (e) Lectures given to the 
men on personal hygiene. (/) Measures taken to lessen the 
monotony of ship life in war time. 

As compared with land warfare, the number of men killed out- 
right in action was striking, and this, combined with the number 
of deaths from immersion, made the ratio of killed to wounded 
far higher in the British Navy than in the Army. For instance, at 
Jutland, out of 6,688 casualties there were 6,014 either killed or 
drowned. The higher proportion of fatal wounds was due to the 
condition of modern naval warfare — explosion of large shells 
in closed compartments. In comparison with the wounds in the 
trenches, where the clothing and skin were ingrained with filth, 
wounds in the Navy were less disposed to become septic. 

Other Navies. — ^The organization in other navies is similar to 
that in the Briti.sh. 

Medical Officers of the French Navy — ^instead of being selected 
from candidates qualified in the ordinary way, as is the practice 
in the British, Italian and Japane.se navies — are professionally 
educated at special naval medical colleges, and subsequently hold 
purely professional titles of rank, Italian naval medical officers, 
in common with other non-executive officers of that navy, hold 
military, in contradistinction to naval rank. The medical organiza- 
tion in the Japanese navy is almost identical with the British. The 
medical and dental officers are admitted to the corps after passing 
satisfactory examinations and as vacancies occur. Above the rank 
of lieutenant-commander, promotion is by selection and exam- 
ination. (G. L. B.) 

United States. — ^In July 1928 the Medical Service of the U.S. 
na\^ consisted of: the Medical Corps; Dental Corps; Hospital 
Corps; and Nurse Corps (female). The Medical Corps was 
composed of 4 rear-admirals, 82 captains, 91 commanders, 268 
lieutenant commanders, 218 lieutenants and 168 junior grade 
lieutenants. Medical officers appointed immediately following 
graduation are given one year’s rotating internship, upon the 
completion of which they are subject to detail to posts of duty 
afloat or ashore. The Dental Corps consisted of 14 commanders, 
f'8 lieutenant commanders, 66 lieutenants and 20 lieutenants 
(junior grade). Medical and dental officers are admitted to the 
corps after passing satisfactory examinations and as vacancies 
occur. Above the rank of lieutenant commander promotion to 
each grade is by selection and examination. Opportunity is given 
to officers of the Medical and Dental Corps to take “refresher” 
courses from time to time at the Naval Medical school, where 
problems concerning submarines, aviation and other aspects of 


navy life may be studied. Medical officers showing aptitude for 
specialties in medicine are given graduate instruction in their 
specialties at appropriate medical schools. 

The health and hygiene of the navy personnel are entrusted to 
the medical and dental officers of the service. Fully equipped hos- 
pital ships with an efficient personnel and skilled medical officers, 
including specialists, accompany all large fleets. The Medical 
Corps of the naval reserve force is composed of officers taken 
from civilian life and from ex-naval medical officcr.s, appointed 
and promoted pursuant to law and in accordance with regulations. 
They may receive a certain amount of training each year and are 
subject to call in an emergency so declared by the president. 

The Hospital Corps consists of chief pharmacists (commis- 
sioned officers), pharmacists (warrant otficers), chief pharmacist’s 
mates, pharmacist’s males, first, second and third class (petty 
officers) and hospital apprentices (non-rated enlisted men). Va- 
cancies are filled by promotion from lower ratings. Chief pharma- 
ci.sts and pharmacists are concerned largely with administration 
of naval hospitals and dispensaries. Many of these otficers become 
expert chemists, accountants. X-ray technicians, etc. The en- 
listed men are trained as male nurses, and several each year are 
given special instruction for qualification as technicians in the 
following branches: bacteriology, pathology, medical zoology, 
chemistry, X-ray, electrocanliography, dentistry, aviation medi- 
cine and embalming. 

The Nurse Cori)s (female) consists of the superintendent of the 
Nurse Corps (female), chief nurses and nurses. The members of 
the Nurse Cori)s are employed principally at naval hospitals, naval 
dispensaries and on board hospital ships. 

The surgical instruments, dressings, medicines and laboratory 
equipment are supplied in grrat part from the navy medical sup- 
ply <iepot in Brooklyn, N.Y., and from the medical supply depots 
in Mare island, Calif., and Canacao, IM. Naval medical service is 
provided for officers and enlisted men, active or retired, afloat or 
ashore. Of the commissioned officers of the Mt»dical Corps of 
the U.S. navy 3,093 .served in the World War, together with 
24,587 enlisted men in the Hospital Corps. The entire U.S. 
naval medical service is directed by the surgeon general of the 
U.S. navy, who is appointed by the president, from the Naval 
Medical Corps, for a term of four years, after which he may be 
reappointed. This duty carries with it the rank of rear-admiral, 
“upper nine,” which corresponds to that of major-general, U.S. 
army. (J. C. PR.) 

MEDICI, the name of a famous Italian famdy. Legend de- 
clared that the hou.se was founded by Perseus, and that Benvenuto 
Cellini’s bronze Perseus holding on high the head of Mcdu.sa was 
executed and placed in the Loggia dei Lanzi at Florence to sym- 
bolize the victory of the Medici over the republic. The name 
appears in Florentine chronicles as early as the close of the 12th 
century. 

Early Bearers of the Name. — ^Hie first of the family to be 
a distinct figure in history was Salvestro dei Medici, who, in 1378, 
was the real leader in the revolt of the Ciompi (wool-carders). 
Thele.sser gilds had gained some ground by this riot, and Salvestro 
dei Medici the great popularity at which he had aimed. 

Giovanni. — fiiovanni, son of Averardo Bicci dei Medici 
(1360-1429), may be considered the actual founder of Medicean 
greatness. He realized an inimen.se fortune by trade — establi.shing 
banks in Italy and abroad, which in hi.s successor’s hands became 
the mo.st efficient engines of political power. The Council of 
Constance (141.-^-1418) enabled Giovanni dei Medici to realize 
enormous profits. Like his ancestor Salvestro, he was a constant 
supporter of the lesser gilds in Florence. Historians record his 
frequent resistance to the Albizzi when they sought to oppress 
the people with heavier taxation, and his endeavours to cause the 
chief weight to fall upon the rich. For this he gained a great reputa- 
tion. Giovanni dt;i Medici died in 1429 leaving two sons, Cosimo 
(1389-1464) and Lorenzo (1395-1440). From the former pro- 
ceeded the branch that ruled for many generations over the 
nominal republic of Florence, and gave to Italy the popes Leo X. 
and Clement VII. On the extinction of this elder line in the i6th 
century, the younger branch derived from Lorenzo, Cosimo’s 
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brother, for two centuries supplied grand-dukes to Tuscany. 

Cosimo. — Cosimo, surnamed Cosimo the Elder, and honoured 
after his death by the title of pater patriae, first succeeded in 
solving the problem of becoming absolute ruler of a republic 
keenly jealous of its liberty, without holding any fixed office, 
without suppressing any previous form of government, and always 
preserving the appearance and demeanour of a private citizen. 
Bom in 1389, he was forty when his father died. He showed 
much taste and an earnest love both for letters and art. But he 
was devoted to business to the day of his death, and like his fore- 
fathers gained wealth through his friendly relations with the papal 
court. He inherited the leadership of the opposition to the then 
dominant party of the greater gilds headed by Rinaldo degli 
Albizzi, Palla Strozzi and Niccolo da Uzzano. 

Cosimo w’as generous in lending and even giving money when 
it suited his political ends. He is said to have fomented the war 
with Lucca, and to have made money out of it. When the fortune 
of war turned against Florence, Cosimo turned on the Albizzi and 
their friends who were mainly responsible for its conduct. The 
Albizzi vowed revenge. A general assembly of the people was 
convoked and a balia chosen, which changed the government and 
sent Cosimo into exile at Padua. 

E'inally, on Sept, i, 1434, a signory was elected in Florence 
compo.sccl of his friends, and his recall was decreed. Rinaldo 
degli Albizzi determined to oi)pose it by force, but his attempt 
failed, and he left Florence never to return. For three centuries, 
dating from that moment, the whole history of Florence was con- 
nected with that of the house of Medici. 

Cosimo secured himself by exiling the most powerful citizens 
to all parts of Italy. It w»as impo.s.sible for Cosimo openly to 
assume the position of tyrant of Florence, nor was it worth his 
while to become gonfalonier, since the term of office lasted only 
two months. He attained his object by securing the control of the 
magistracy, w'hose members were appointed for a five year term. 

Cosimo’s Patronage of Art. — Without the title of prince, this 
merchant showed royal generosity in his expenditure for the 
promotion of letters and the fine arts. Besides his palace in the 
city, he constructed noble villas at Careggi, Fiesole and other 
places. He built the basilica of Fiesole, and that of St. Lorenzo 
in Florence, and enlarged the church and monastery of St. Mark. 
Even in di.stant Jeru.salem he endowed a hospice for the use of 
pilgrims. He was the f)atron of Donatello, Brunelleschi, Ghiberti, 
Luca della Robbia, and many others. Cosimo purchased many 
Greek and Latin manuscrij)ts; he opened the first public library 
at St. Mark’s at his owm ex|X'nse, and founded another in the 
abbey of Fiesole. The Greek refugees from Constantinople found 
a constant welcome in his palace. During the Council of Florence 
(1439-1442), Gemistus Pletho spoke to him with enthusiasm of 
the Platonic philosophy. Co.simo was so deeply attracted by the 
theme that he decided to have the young Marsilio Ficino (q,v.) 
trained in philosophy and Greek learning in order to make a Latin 
translation of the complete works of Plato. Through Ficino he | 
founded that Platonic academy which led to such important re- 
sults in the history of Italian philosophy and letters. On Aug. i, 
1464, Cosimo died at the age of seventy-five, while engaged in 
listening to one of Plato s dialogues. 

Cosimo WMs succeeded by his son Piero “the Gouty,” who 
quelled a plot against his leadership, and maintained his authority 
for five years, mainly through the prestige inherited from Cosimo. 
He died on Dec. 3, 1469, leaving two sons, Lorenzo (1449-1492) 
and Giuliano (1453-1478). 

Lorenzo^ — The younger, the gentler and less ambitious of 
the two, Avas quickly removed from the world. Lorenzo seized the 
reins of state with a firm grasp. In literary talent he was superior 
to Cosimo, but as a financier was inferior. In politics he had 
nobler conceptions and higher ambitions, but he was more easily 
carried aw'ay by his passions, less prudent in his revenge, and 
more disposed to tyranny. Lorenzo’s policy, although prosecuted 
with less caution, was still the old astute policy initiated by 
Cosimo. 

Among his worst enemies were the powerful clan of the Pazzi. 
They were on the point of inheriting the large property of 


Giovanni Borromeo when Lorenzo hurriedly caused a law to be 
passed that altered the right of succession. The hatred of the 
Pazzi was thereby exasperated to fury. There ensued a desperate 
quarrel with Pope Sixtus IV. Consequently the Pazzi and Arch- 
bishop Salviati, another enemy of Lorenzo, aided by the nephews 
of the pontiff, determined to destroy the Medici. On April 2O, 
1478, while Giuliano and Lorenzo were attending high mass in the 
cathedral of Florence, the former was mortally stabbed by con- 
spirators, but the latter was able to beat back his assailants 
and escap>e into the sacristy. Lorenzo wreaked cruel vengeance 
upon his foes. Several of the Pazzi and their followers were 
hanged from the palace windows; others were hacked to pieces, 
dragged through the streets, and cast into the Arno, while other.‘^ 
were condemned to death or sent into exile. The pope had excom- 
municated Lorenzo, put Florence under an interdict, and, with 
the help of the Neapolitan king, made war against the republic. 
Lorenzo went to Naples, to the court of King Ferdinand of 
Aragon, and secured an honourable peace, which soon led to a 
reconciliation with Sixtus. 

Thus at last Lorenzo found himself complete master of 
Florence. But, as the balia changed every five years, it was always 
requisite to secure a new magistracy favourable to his aims. 
In 1480 Lorenzo compassed the institution of a new council of 
seventy, which was practically a permanent balia with extended 
powers, which not only elected the chief magistrates, but had 
also the administration of numerous state affairs. This permanent 
council of devoted adherents once formed, his security was firmly 
established. By this means, the chroniclers tell us, “liberty was 
buried,” but the chief affairs of the state were always conducted 
by intelligent and experienced men, who promoted the public pros- 
perity. Florence was still called a republic; the old institutions 
were still preserved, if only in name. Lorenzo was absolute lord 
of all, and virtually a tyrant. 

His immorality was scandalous; he kept an army of spies; he 
frequently meddled in the citizens’ most private affairs, and 
exalted men of the lowest condition to important offices of the 
state. Yet, as Guicciardini remarks, “If Florence was to have a 
tyrant, she could never have found a better or more pleasant one.” 
In fact all industry, commerce and public works made enormous 
progress. The civil equality of modern states, which was quite 
unknown to the middle ages, was more developed in Florence 
than in any other city of the world. Even the condition of the 
peasantry was far more prosperous than elsewhere. Lorenzo’s 
authority was very great throughout the whole of Italy. He was 
on the friendliest terms with Pope Innocent VIII., from whom 
he obtained the exaltation of his son Giovanni to the cardinalate 
at the age of fourteen. This boy-cardinal was afterwards Pope 
Leo X. From the moment of the decea.se of Sixtus IV., the 
union of Florence and Rome became the basis of Lorenzo’s for- 
eign policy. 

The palace of Lorenzo was the school and resort of illustrious 
men. Within its walls were trained the two young Medici after- 
wards known to the world as Leo X. and Clement VII. Ficino, 
Poliziano, Pico della Mirandola and all members of the Platonic 
academy were its constant habituAs. It was here that Pulci gave 
readings of his Morgante, and Michelangelo essayed the first 
strokes of his chisel. Lorenzo’s intellectual powers were of excep- 
tional strength and versatility. He could speak with equal fluency 
on painting, sculpture, music, philosophy and poetry. 

But his crowning superiority over every other Maecenas known 
to history lay in his active participation in the intellectual labours 
that he promoted. He was an elegant prose writer, and a poet of 
real originality. It is Lorenzo’s lasting glory to have been the 
initiator of the movement for the revival of the national litera- 
ture in the mother tongue. He died on April 8, 1492. 

Pietro^ — ^Lorenzo left three sor.s — Pietro (1471-1503). 
Giovanni (1475-1521) and Giuliano (1479-1516). He was suc- 
ceeded by Pietro, whose rule lasted but for two years. He 
fomented the hatred between Lodovico Sforza and Ferdinand of 
Naples, which hastened the coming of the French under Charles 
VIII., and the renewal of foreign invasions. When the French 
approached the frontiers of Tuscany, Pietro, crazed with fear. 
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accepted terms equally humiliating to himself and the state. The 
enraged citizens decreed his deposition, and he fled to Venice. 
He was drowned at Garigliano in 1503. 

Cardinal Giovanni (Leo X.), Giuliano, Lorenzo. — 

republican government was maintained in Florence from 1494 to 
1512, and the city remained faithful to its alliance with the 
French, who were all-powerful in Italy. Cardinal Giovanni, the 
head of the family, resided in Rome, playing the patron to a circle 
of litterati, artists and friends, and wailing for better days. The 
battle of Ravenna wrought the downfall of the fortunes of France 
in Italy, and led to the rise of those of Spain, whose troops 
entered Florence to destroy the republic and reinstate the Medici. 
Pietro had left a young son, Lorenzo (1492-1519), who was after- 
wards duke of Urbino. In 1513 Cardinal Giovanni was elected 
pope, and assumed the name of Leo X. {q v.). Meanwhile his 
kinsmen continued to govern Florence by means of a halia. And 
thus, being masters of the whole of central Italy, the Medici en- 
joyed great authority throughout the country. This was the 
moment when Niccolo Machiavclli (q.v.), in his treatise The 
Prince, counselled them to accompli.sh the unity of Italy 

Giuliano dei Medici had died during Leo’s reign, in 1516, with- 
out having ever done anything wmrthy of record. He was the hus- 
band of Philiberta of Savoy, was duke of Nemours, and left a 
natural son, Ippolito dei Medici (1511-1535), who afterwards be- 
came a cardinal. Lorenzo was invested by his kinsman, Leo X., 
with the duchy of Urbino, after expelling on false pretences its 
legitimate lord, Francesco Maria della Rovere. This prince, how- 
ever, soon returned to Urbino, where he was joyously welcomed by 
his subjects, and Lorenzo regained possession only by a war of 
several months, in which he was wounded. In 1519 he also died, 
worn out by disease and excess. By his marriage with Madeleine de 
!a Tour d'Auvergne, he had one daughter, Caterina dei Medici 
(1519-1589) {sec Catherine de’ Medtct), married in 1533 to 
Henry, duke of Orleans, afterwards king of I'rance. Lorenzo also 
left a natural son named Ales.sandro. Thus the only three surviv- 
ing representatives of the chief branch of the Medici, Cardinal 
(liulio, Ippolito and Ale.ssandro were all of illegitimate liirth, 
and left no legitimate heirs. 

Cardinal Giulio (Clement VII.), — Cardinal Giulio {see 
Clement VII.), who had laboured .successfully for the reinstate- 
ment of his family in Florence in 1512, had been long attached to 
the person of Leo X. as his trusted factotum and companion. 
When Giuliano and Lorenzo died, the pope appointed the cardinal 
to the government of Florence. When, after the death of Leo X. 
and the very brief pontificate of Adrian VI., he was elected pope 
( 1523) under the name of Clement VII., he entrusted- the govern- 
ment of Florence to Cardinal Silvio Pas.serini conjointly with 
Alessandro and Ippolito, who were still young. 

Giovanni delle Bande Ncre. — ^I'he younger branch of the 
Medici, descended from Lorenzo, brother to Cosin. 0’ the elder, 
now emerged from obscurity. In fact the most valiant captain 
<)f the papal forces was Giovanni dei Medici, afterwards known 
by the name of Giovanni delle Bande Nere. His father was 
Giovanni, son of Pier Francesco, who was the son of Lorenzo, 
the brother of Cosimo dei Medici. The youthful Giovanni 
was the only leader who opposed a determined re.sistance to 
the imperial forces. He was seriously wounded at Pavia when 
fighting on the P'rench side. On his recovery he joined the army 
of the League. 'When the imperial troops were struggling through 
the marshes of Mantua, surrounded on every side, and without 
stores or ammunition, Giovanni attacked them with a small body 
of men. One of the first shots fired by the enemy injured him 
so fatally that he died a few days after. He was married to Maria 
Salviati, by w^hom he had one son, Cosimo (i5i9“i574)’ '^ho 
became the first grand duke of Tuscany, and indeed the founder 
of the grand duchy and the new dynasty. 

Duke Alessandro.^ — Meanwhile the imperial army had sacked 
Rome, and Clement VII. had signed a treaty of alliance with the 
emperor (1529), who sent an army to besiege Florence and restore 
the Medici, whom the people had expelled in 1527 on the re- 
establishment of the republic. After an heroic defence, the city 1 
Was forced to surrender (1530). Ippolito being a cardinal. Ales- 


sandro was chosen as the new ruler of Florence. 

By imperial patent Duke Alessandro (he was duke of Citta di 
Penna) was nominated head of the republic. No previous ruler 
of the city had enjoyed hereditary power confirmed by imperial 
patent, and such power was incompatible with the existence of a 
republic. A new council was fornu-d of two hundred citizens 
elected for life, forty-eight of which number were to constitute a 
senate. Alessandro, as duke of the republic, filled the post of 
gonfalonier, and carried on the government with the assistance 
: of three senators, changed every three months, w^ho took the place 
of the suppressed signory. The duke’s chief advi.sers and the 
contrivers of all the.se arrangements were Baccio Valori, Francesco 
Vettori and above all Francesco Guicciardini — men, especially the 
latter two, of lofty political gifts and extensive influence. When 
the leading Florentine families realized not only that the republic 
was destroyed, but that they were reduced to equality with those 
I whom they had hitherto regarded as their inferiors and subjects, 
j their rage was indescribable, and hardly a day passed without the 
departure of influential citizens who were resolved to overthrow 
I their new ruler. They found a leader in Uardinal l])polito dei 
Medici, who was then in Rome. 

Cardinal Ippolito. — ^In 1534 Ibe prineijud Florentine exiles 
were despatched to Charles V. with complaints of Alessandro’s 
tyranny. Ippolito repr(‘.sented his own willingness to carry on 
the government of Florence in a more ecpjitable manner, and 
promised the emiK'ror a large sum of money. He set out to meet 
I Charles in Tunis, but on Aug. 10. 1535. died suddenly at Itri, 
j poi.soned, it is supposed, by order of Ales.sandro. On the enqx'ror’s 
! return from Africa, the exiles presented themselves to him in 
Naples. Duke Alessandro, being cited to appear, came to Naples 
accompanied by Francesco Ciuicciardini, who by speaking in his 
, defence, tarnished his illustrious name. Ales.sandro rose higher 
than before in the imperial favour, married Margaret of Austria, 
i the natural daughtcT of Charles, and returned to Idorencc with 
j increa.sed power. Alessandro now indulged unchecked in the low- 
e.^t r'.xce.s.ses of tyranny, and gave way to increased libertinism. 

I Lorenzino. — ^His constant associate in this disgraceful routine 
I was his distant kinsman Lorenzo, generally known as Lorenzino 
I dei Medici. On Jan. 5, 1537, Lorenzino led the duke to his 
' own lodging, and left him there, promi.sing .shortly to return with 
I the w'ife of Leonardo (iinori. Alessandro fell asleep on the couch 
: while awaiting Lorenzino’s return. liefore long the latter came 
I accompanied by a desperado known as the Scoronconcolo, who 
i aided him in murdering the sleeper. They j)laced the body in a bed, 

. hid it beneath the clothes, and, Lorenzino having attached a ])aper 
. to it bearing the words, Vincit amor patriae, laudumqiw hnmensa 
ciipido, they both fled to Venice. In that city Lorenzino was 
j assa.ssinaled some ten years later, in 1548, at the age of thirty- 
j (wo, by order of Alessandro’s successor. He wrote an Apoloffia, 
j in which he defended himself with great skill and eloquence, 
i saying that he had been urged to the deed solely by love of iil)erty. 
By Ale.ssandro’s death the elder branch of the Medici became 
extinct. 

Cosimo I. — Cardinal Cybo convoked the council of forty-eight 
to decide upon a successor. Guicciardini and other leading citizens 
favoured the choice of Cosimo, the son of Giovanni delle Bande 
Nere. He was already in Florence, was aged seventeen, was keen- 
witted and a.spiring, strong and handsome in person, heir to the 
enormous wealth of the Medici, and, by the terms of the imperial 
patent, was Ale.s.sandro’s lawful successor. Charles V. approved 
the nomination of Cosimo, who without delay seized the reins 
of government with a firm grasp. 

i Meanwhile the exiles assembled their forces at Mirandola. 
They had about four thou.sand infantry and three hundred horse; 
among them were members of all the principal P'lorentine families; 
and their leaders were Bernardo Salviati and Piero Strozzi. They 
entered Tu.scany towards the end of July 1537. Cosimo ordered 
■ Alessandro Vitelli to collect the best German, Spanish and Italian 
\ infantry at his disposal, and attack the enemy. Alessandro Vitelli 
j re-entered Florence with his victorious army and his fettered 
j captives. Cosimo had achieved his first triumph. 

I On four mornings in succession four of the prisoners, all mem- 
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bers of great families, were beheaded. Then the duke saw fit to 
stay the executions. Baccio Valori, however, and his son and 
nephew were beheaded on Aug. 20 in the courtyard of the 
Bargello. Filippo Strozzi still survived, but, later, on Dec. 18, 
he was found dead in his prison, with a blood-stained sword by 
his side, and a slip of paper bearing these words : Exoriare aliqids 
nostris ex ossihus uUor, 

The young prince’s cold-blooded mas.sacre of his captives cast 
an enduring shadow upon his reign and dynasty. But it was 
henceforward plain to all that he was a man of stern resolve, who 
went straight to his end without scruples. He was regarded by 
many as the incarnation of Machiavelli’s Prince. Guicciardini, 
who still pretended to act as mentor, withdrew from public life 
and when he died in 1540, it was immediately rumoured that the 
duke had caused him to be poisoned. This shows the estimation 
in which Cosimo was now held. He punished with death all who 
dared to resist his will. By 1540 sentence of death had been pro- 
nounced against 430 contumacious fugitives, and during his reign 
140 men and six women actually ascended the scaffold, without 
counting those who pcri.shed in foreign lands by the daggers of 
his assassins. 

Cosimo bore a special grudge against the neighbouring republics 
of Siena and Lucca. Siena was an old and formidable foe to 
Florence, and had always given protection to the Florentine 
exiles. It was now very reluctantly submitting to the presence 
of a Spanish garrison, and, being stimulated by promises of 
prompt and efficacious assistance from France, rose in rebellion 
and expelled the Spaniards in 1552. Cosimo instantly wrote to 
the emperor, asking leave to attack Siena, and begged for troops. 
He then began negotiations with Henry 11 . of France, and, by 
thus arousing the imix*rial jealousy, obtained a contingent of 
German and Spanish infantry. Siena was besieged for fifteen 
months, and its inhabitants made a most heroic resistance, even 
women and children helping on the walls. But finally the Sienese 
were obliged to capitulate on honourable terms that were shame- 
lessly violated. 

In 1559 Cosimo also captured Montalcino, and thus formed the 
grand-duchy of Tuscany, but he continued to govern the new 
state — i.e. Siena and its territories — .separately from the old. His 
rule was intelligent, skilful and de.spotic; but his enormous 
expenses drove him to excessive exactions in money. Hence, not- 
withstanding the genius of its founder, the grand-duchy held 
from the first the elements of its future decay. Co.simo preferred 
to confer office upon men of humble origin in order to have pliable 
tools, but he also liked to be surrounded by a courtier aristocracy 
on the Spanish and French pattern. Cosimo wms no Maecenas; 
nevertheless he restored the Pisan university, enlarged that of 
Siena, had the public records classified, and executed public 
works like the Santa Trinita bridge. During the great inundations 
of 1557 he turned his whole energy to the relief of the sufferers. 

In 1539 he had married Eleonora of Toledo, daughter of the 
viceroy of Naples, by whom he had several children. Two died 
in 1562, and their mother died shortly afterwards. It was said 
that one of these boys, Don Garcia, had murdered the other, and 
then been killed by the enraged father. Indeed, Co.simo was fur- 
ther accused of having put his own wife to death but neither 
rumour had any foundation. Worn by the cares of state and self- 
indulgence, Cosimo, in 1564, resigned the government to his eldest 
son, who was to act as his lieutenant, since he wished to have 
power to resume the sceptre on any emergency. In 1570, by the 
advice of Pope Pius V., he married Camilla Martelli, a young 
lady of whom he had been long enamoured. In 1574 he died, at 
the age of 54 years and ten months, after a reign of 37 years, leav- 
ing three sons and one daughter besides natural children. These 
sons were Francesco, his successor, who was already at the head 
of the government, Cardinal Ferdinand, and Piero. 

Francesco I* — Francesco I., born in 1541, began to govern as 
his father’s lieutenant in 1564, and was married in 1565 to the 
archduchess Giovanna of Austria. He was suspicious, false and 
despotic. Holding every one aloof, he carried on the government 
with the assistance of a few devoted ministers. He cast himself 
like a vassal at Austria’s feet. He reaped his reward by obtaining 


from Maximilian II. the title of grand-duke, for which Cosimo 
had never been able to win the imperial sanction, but he forfeited 
all independence. Towards Philip II. he showed even greater sub- 
missiveness, supplying him with large sums of money wrung from 
his overtaxed people. His love of science and letters was the 
only Medicean virtue that he possessed. He had an absolute 
passion for chemistry, and passed much of his time in his labora- 
tory. Francesco was a slave to his passions, and was led by them 
to scandalous excesses and deeds of bloodshed. 

In 1576 Isabella dei Medici, Francesco’s sister, was strangled 
in her nuptial bed by her husband, Paolo Giordano Orsini, whom 
she had betrayed. Piero dei Medici, Francesco’s brother, mur- 
dered his wife Eleonora of Toledo from the same motive. Still 
louder scandal was caused by the duke’s passion for the famous 
Bianca Cappello, a Venetian of noble birth, who had eloped with 
and married a young Florentine named Pietro Buonaventuri. 
Francesco nominated her husband to a post at court. Upon this, 
Buonaventuri behaved with so much insolence, even to the nobil- 
ity, that one evening he was found murdered in the street. After 
the death of the grand-duchess in 1578 he married Bianca. The 
grand-duke died at his villa of Poggio a Caiano on Oct. 18, 1587, 
and the next day Bianca also expired. Rumour asserted that she 
had prepared a poisoned tart for the cardinal, and that, when he 
suspiciously insisted on the grand-duke tasting it first, Bianca 
desperately swallowed a slice and followed her husband to the 
tomb. 

Such was the life of Francesco dei Medici, and all that can be 
said in his praise is that he gave liberal encouragement to a few 
artists, including Giovanni Bologna {q.v.). He was the founder 
of the Uffizi gallery, of the Medici theatre, and the villa of 
Pratolino; and during his reign the Della Cruscan academy was 
instituted. 

Ferdinand I*— Ferdinand I. was thirty-eight years of age 
when, in 1587, he succeeded his brother on the throne. A cardinal 
from the age of fourteen, he had never taken holy orders. He 
was the founder of the Villa Medici at Rome, and the purchaser 
of many priceless works of art, such as the Niobe group and 
many other statues afterwards transported by him to Florence. 
After his accession he retained the cardinal’s purple until the time 
of his marriage. 

He re-established the administration of justice, and sedulously 
attended to the business of the state. Tuscany revived under his 
rule, and regained the independence and political dignity that 
his brother had sacrificed to love of ease and personal indulgence. 
He ensured the prosperity of Leghorn, by an edict enjoining 
toleration towards Jews and heretics, which led to the settlement 
of many foreigners in that city. He improved the harbour and 
established canal communication with Pisa, and carried out many 
works of public utility in the duchy. He retained the reprehensible 
custom of trading on his own account, keeping banks in many 
cities of Europe. In foreign policy he sought emancipation from 
Spain. 

During this grand-duke’s reign the Tuscan navy was notably 
increased, and did itself much honour on the Mediterranean. The 
war-galleys of the knights of St. Stephen were despatched to the 
coast of Barbary to attack Bona, the headquarters of the corsairs, 
and they captured the town with much dash and bravery. In the 
following year (1608) the same galleys achieved their most bril- 
liant victory in the archipelago over the stronger fleet of the 
Turks, by taking nine of their vessels, seven hundred prisoners, and 
jewels of the value of 2,000,000 ducats. 

Cosimo IL — ^I'erdinand I. died in 1609, leaving four sons, of 
whom the eldest, Cosimo II., succeeded to the throne at the age of 
nineteen. Like his predecessors, Cosimo II. studied to promote 
the prosperity of Leghorn, and he deserves honour for abandoning 
all commerce on his own account. He was fond of luxury, spent 
freely on public festivities and detested trouble. Tuscany was 
apparently tranquil and prosperous; but the decay of which the 
seeds were sown under Cosimo I. and Ferdinand I. became before 
long beyond all hope of remedy. Cosimo IL protected Galileo 
Galilei* He recalled him to Florence in 1610, and nominated him 
court mathematician and philosopher. Cosimo died in February 
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1621. His mother, Cristina of Lorraine, and his wife, Maddalena 
of Austria, had been nominated regents and guardians to his eldest 
son Ferdinand II., a boy of ten. 

Ferdinand IL — In 1627 Ferdinand 11 ., then aged seventeen, 
chose to assume the government; but he decided on sharing his 
power with the regents and his brothers. When Florence and Tus- 
lany were ravaged by the plague in 1630, he showed admirable 
courage and carried out many useful measures. But he was 
entirely subservient to Rome. On the death in 1631 of the last 
duke of Urbino, the pope was allowed to seize the duchy without 
the slightest opposition on the part of Tuscany. Ecclesiastics 
usurped the functions of the state; and the ancient laws of the 
republic, together with the regulations decreed by Cosinio 1. as 
a check upon similar abuses, were allowed to become obsolete. On 
the extinction of the line of the Gonzagas at Manlua in 1627, 
war broke out between France on the one side and Spain, Germany 
and Savoy on the other. The grand duke, uncertain of his policy, 
trimmed his sails according to events. Fortunately peace was re- 
established in 1631. Mantua and Monferrato fell to the duke of 
Nevers, as France had always desired. But Europe was again in 
arms for the Thirty Years’ War. Urban VIII. wished to aggran- 
dize his nephews, the Barberini, by wresting Castro and Ronci- 
glione from Odoardo Faniese, duke of Parma and brother-in-law 
to Ferdinand. Farnese marched his army through Tuscany into 
the territories of the pope. The grand-duke was drawn into the 
war to defend his own state and his kinsman. By means of the 
French intervention, peace w^as made in 1644. But the pope re- 
signed none of his ecclesiastical pretensions in Tuscany. The 
septuagenarian Galileo was obliged to appear before the Inquisi- 


tion in Rome, which treated him with infamous cruelty. 

Like his predecessors, Ferdinand II. gave liberal patronage to 
science and letters. His brother Leopold, who had been trained by 
Galileo Galilei was one of the founder.-, of the celebrated academy 
Del Cimento, which look for its niot:.o the words Provando e 
riprovuudo, and followed the cxpxjri mental method of Galileo. 
Formed in 1657, it was dissolved in 1067. 

Cosimo III. — Cosimo HI. succeeded his father in 1670. He was 
VTak, vain, bigoted and hypocritical. His wife, Louise of Orleans, 
niece of Louis XIV., being enamoured of duke Charles of Lor- 
raine, was very reluctant to come to Italy. After the birth of her 
third child, Giovan Gastone, her hatred for her husband increased 
almost to madness and she returned to France. In Cosimo’s reign 
the wretchedness of the people increased, and the insufficient 
revenues of the state were sijent on clerical endowments. 

Cosimo’s eldest son Ferdinand died childless in 1713. The 
pleasure-loving Giovan Gastone was married to Anna Maria of 
Saxe-Lauenburg, widow of a German prince, a wealthy, coarse 
woman wholly immersed in domestic occupations. After living 
with her for some time in a Bohemian village, Giovan Gastone 
withdrew to France, and ruined his health by his excesses. After 
a brief return to Bohemia he finally separated from his wife, by 
whom he had no family. Thus the dynasty was doomed to extinc- 
tion. Cosimo had a passing idea of reconstituting the Florentine 
republic, but, this design being discountenanced by the European 
powers, he determined to transfer the succession, after the death 
of Giovan Gastone, to his sister Anna Maria Louisa, who in fact 
survived him. For this purpose he proposed to annul the patent of 
Charles V.. but the powers objected to this arrangement also, and 
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by the treaty of 1718 the quadruple alliance of Germany, France, 
England and Holland decided that Parma and Tuscany should 
descend to the Spanish Infante Don Carlos. The grand-duke made 
energetic but fruitless protests. 

Giovan Gastone. — Cosimo III. had passed his eightieth year 
at the time of his decease in October 1723, and was succeeded by 
his son Giovan Gastone, then aged fifty-three. The new sovereign 
was in bad health, worn out by dissipation, and had neither ambi- 
tion nor aptitude for rule. His throne w^as already at the disposal 
of foreign powers, and his only thought on ascending it was to 
regain strength enough to pass the remainder of his days in 
enjoyment. And when, after prolonged opposition, he had resigned 
himself to accept Don Carlos as his successor, the latter led a 
Spanish army to the conquest of Naples, an event afterwards 
leading to the peace of 1735, by which the Tuscan succession was 
transferred to Francesco II., duke of Lorraine, and husband of 
Maria Theresa. Giovan Gastone was obliged to submit. Spain 
withdrew her garrisons from Tuscany, and Austrian soldiers took 
their place and swore fealty to the grand-duke on Feb. 5, 1737. 
He expired on July g of the same year. Such was the end of the 
younger branch of the Medici, which had found Tuscany a pros- 
perous country, where art, letters, commerce, industry and agricul- 
ture flourished, and left her poor and decayed in all ways, drained 
by taxation, and oppressed by laws contrary to every principle of 
sound economy, downtrodden by the clergy, and burdened by a 
weak and vicious aristocracy. 
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MEDICINE {sec also Medicine, General; Medical Re- 
search), the department of knowledge and practice dealing with 
disease and its treatment in man and domestic animals. In a 
more limited sense it implies that branch of the whole which 
is contrasted with surgery. Medicine regards the normal in health 
as a base line against which disease can be evaluated and its 
standard of attainment in all its branches in any age bears a 
close relation to the general mental development of the nation 
producing its practitioners. Medical knowledge, therefore, moves 
on parallel lines with the development of education. But this is 
not all. The history of medicine teaches that, measured by 
modern standards, in many ancient states medical knowledge was 
limited and inexact at a time when civilization, art and letters 
were at their highest. It was not until about the middle of the 
19th century, when there occurred in Europe a notable awakening 
of interest in all branches of Natural Science, that Medicine can 
be said to have attained any like degree of development, since 
when its development has steadily continued until to-day it has 
grown so cxten.siv? that its ramifications arc manifestly beyond 
the powers of any single individual to grasp. It covers medicine 
in the limited sense, surgery, midwifery, and numerous sub- 
divisions in these main groups. It includes pathology, which deals 
with the “how’^ and “why” of disease; pharmacology, which is 
concerned with the action of drugs; physiology, which deals with 
normal processes in normal animals; and anatomy, which inves- 
tigates their structure and organization as revealed alike to the 
naked eye and by microscopic examination. It has links with 
biology, chemistry, physics, meteorology, geology, ethnology; in- 
deed, it draws where it can from all branches of knowledge. 
Even its terminology is constructed — unhappily, not always on 
blameless lines — from the classical languages, and in its acquire- 
ment of information it needs to be conversant with most written 


tongues. Its range is co-terminous with human and animal 
life. (W. S. L.-B.) 

MEDICINE, GENERAL. Since 1910 the progress of medi- 
cine has been much influenced by the four years of the war, which, 
while interfering with steady research, brought with it urgent prob- 
lems, caused diseases previously rare or unrecognised to become 
matters of common knowledge, and produced epidemics on an 
enormous scale, thereby calling forth much investigation and new 
knowledge. 

Influence of the World War. — ^Trench fever and a special 
form of kidney affection, called trench nephritis, were practically 
new diseases; and the serious condition of epidemic (lethargic) 
encephalitis {q.v.)y though it may have existed previously, for the 
first time became common and was recognised during the war. 
Certain industrial forms of poisoning, namely of trinitrotoluene 
among munition workers, and of tetrachlorethane among aero- 
plane makers, were temporarily in evidence, and an impetus was 
given to research into the conditions modifying efficient perform- 
ance of labour. Deficient diet caused scurvy, especially in ‘Iraq, 
and other “deficiency diseases” came into evidence, especially in 
central Europe. Cerebrospinal (“spotted”) fever became for the 
first time epidemic in Great Britain (see Spinal Meningitis) ; as 
a result of the depressing conditions and the lowered bodily resist- 
ance, influenza (g.v.) became pandemic all over the world in 1918- 
19; and a fatal form of infective heart disease {endocarditis lenta) 
became much more frequent in discharged soldiers. A form of 
infective jaundice {spirochaetosis icterohaemorrhagica) ^ formerly 
known as Weil's disease, became prevalent in Flanders, and its 
true nature, namely, an infection with an animal microbe, akin to 
that of yellow fever {g.v.) {Leptospira icteroides)^ was found in 
Europe to be identical with that described in Japan in 1914. Para- 
typhoid fevers (5<»6’ Paratyphoid Fevers) A and B, though of 
course known before, became much more familiar during and after 
the war, and it may be noted that the distinction between the 
forms of enteric fever known as typhoid and paratyphoid was not 
recognised in the Boer War (1899-1902), when the disease exacted 
a relatively heavier toll than in the World War, when the troops 
were eventually extensively protected by T.A.B. vaccination. Dys- 
entery {q.v.)y as in past wars, became prominent, as did malaria 
{q.v.) in the eastern areas of the campaign. The influence of a 
Sanitary Corps in the prevention of disease among the Allied 
Armies was a noticeable feature (see Medical Service, Army). 
Much progress has also been made in the prevention of tropical 
diseases. {See Therapeutics and Tropical Medicine.) 

Mental Diseases. — ^The war provided a tremendous field for the 
observation of the mental perturbations commonly designated as 
“shell shock,” due to the physical effects of long-continued bom- 
bardment, mental strain and anxiety, repression or the active for- 
getting of terrifying experiences, and of fear. Incidentally it gave 
an opportunity for testing the opinion of the more advanced fol- 
lowers of Sigmund Freud of Vienna, who, on the assumption that 
the sexual instinct is stronger than those of self-preservation and 
of the herd, have increasingly tended to refer mental symptoms 
akin to those of shell shock to the conflict resulting when some 
sexual experience had, in obedience to the conventional influences, 
been repressed and thus removed out of the zone of consciousness. 
The value of Freud’s contribution to morbid psychology {see 
Psychoanalysis) in the conception of mental conflict resulting 
from the active forgetting or repression of unpleasant experiences 
is undoubted, but to refer them mainly to sexual causes was shown 
by war experience to be too narrow a view, and the treatment by 
p.sychoanalysis and interpretation of dreams, and the patient’s 
“associations” aroused much opposition. On the other hand cura- 
tive measures on psycho-therapeutic lines, such as sympathetic 
analysis, re-cducation and occupational therapy, met with success 
and approval. {See Psychiatry, Psychoses, Psychotherapy.) 

Orthopaedic Surgery {q.v.) also made great advances as the 
result of the numerous cases of injury during the war, and 
remedial gymnastics and exercises have thus been of great use in 
furthering recovery in such cases. 

Preventive M^icine {q.v.). — ^The prolongation of life and 
diminution of infant mortality in Great Britain have both im- 
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proved by about 50% in the last half century, and in the United 
States of America the average age at death has advanced from 40 
in 185s to 58 years at the present time. This has coincided with 
improved conditions of hygiene and environment, and has stimu- 
lated active measures in the prevention of disease — the ideal of 
medicine. The establishment in 1919 of the Ministry of Health in 
Great Britain was a far-seeing advance for the improvement of 
the national health and the prevention of disease (see Thera- 
peutics). In America regular periodic examination of healthy, or 
supposedly healthy, persons has been begun, and the statistical 
experience of life-assurance companies has already proved that 
this practice exerts a beneficial effect on the mortality of those 
adopting this course. The prevention of disease has been greatly 
assisted by the Rockefeller Foundation in New York, which has 
undertaken a world-wide campaign with this object on very broad 
lines through its International Health Board, its Division of Medi- 
cal Education and its China Medical Board. In 1913 the Rocke- 
feller Sanitary Commission, founded in 1909 for the eradication 
of hookworm disease was incorporated as the International 

Health Commission (called the International Health Board after 
1916 ) of the then recently established Rockefeller Foundation, and 
since then has carried out campaigns against yellow fever ((/.v.) 
in South America, which have practically exterminated it and inci- 
dentally led to Noguchi’s discovery of the cause (Leptospira icter^ 
aides) of the disease, against malaria (g.v.) and tuberculosis 
{(j.v.) (see also Therapeutics). In connection with the National 
Insurance Act (1911) the Medical Research Committee (now 
Council) was created, and re.scarch workers have been financed 
and an enormous impetus given to the advancement of medicine 
and so to the diminution of disease. 

The special conditions bearing on health in factories and indus- 
tries, particularly the dangerous trades, have attracted specialised 
attention, particularly in America, where a School of Industrial 
Medicine has been instituted in connection with Harvard Uni- 
versity. 

Insanity . — The prevention of insanity by early treatment in 
psychiatric clinics, usually attached to general hospitals and often 
part of the neurological department, has been an important step in 
the prevention of mental disorder (see Psychiatry). It is con- 
nected with the social service and after-care movements. In 1908 
the American Council of Mental Hygiene was founded, in 1918 a 
similar council was started in Canada, in 1920 the French League 
of Mental Hygiene was inaugurated and in 1922 the British Na- 
tional Council for Mental Hygiene was established. Evidence of 
the awakening interest in health of the public at large since the 
war is also shown by the Society for the Prevention of Venereal 
Disease, the League of Health and the British Empire Cancer 
Campaign. 

Comparative Medicine. — ^The increase of experimental re- 
.search has been followed by the study of comparative medicine 
and pathology, whereby human and veterinary medicine may 
mutually help and benefit each other; an in.stitute for re.search in 
the pathology of animal diseases and a professorship were estab- 
lished at Cambridge in 1923, and the study of experimental epi- 
demics has been undertaken in laboratories at the Rockefeller 
Institute, New York, and at Manchester. 

Statistical Methods. — Biological, anthropological and statis- 
tical methods are now being more formally utilized in medicine 
than in the past, and exact measurements and skilled calculations 
are being employed. An individuals constitution, or “the aggre- 
gate of hereditary characters, influenced more or less by environ- 
ment, which determines his reaction to the stress of environment” 
to. Dra|x?r), was present to the mind of Hippocrates and others, 
but the rise of bacteriolog>" diverted attention from the internal to 
the external factors of disease. 

Applied Physiology. — Applied physiology was extensively 
developed and utilised during the war, for example in aviation, 
the transfusion treatment of surgical shock and haemorrhage, and 
the relief of gassing, and has advantageously been continued since 
on other lines, such as ventilation, the effects of sunlight and ultra- 
violet rays on bacteria, infections, general health and rickets (see 
Bublic Health). Following on the established value of open-air 
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treatment of tuberculosis and other infections, the beneficial influ- 
ence on bodily resistance induced by sunlight (heliotherapy) and 
ultra-violet rays has been utilised. Heliotherapy (q.v.), practised 
for 20 years at Leysin by Rollier in surgical tuberculosis, has been 
adopted in Great Britain. Sunlight prevents and cures rickets, and 
its relation to the anti-rachitic vitamin D is an addition to knowl- 
edge, possibly of potential importance in connection with other 
“deficiency diseases.” Ultra-violet rays act on a complex alcohol, 
cholesterol, present widely in the body and skin, in such a way as 
to confer on it the anti-rachitic action of the vitamin; they also 
raise the amount of calcium, iron, iodine and phosf)horus in the 
blood, increase its bactericidal power and accelerate the healing of 
wounds. The tung.sten-arc and mercuric-vapour arc lamps are 
employed to provide artificial ultra-violet rays. Diathermy or the 
application of a special form of intensive heat has been employed 
in cancer, pneumonia and other infections. (Sec Eijcctrother- 
apy; Sunlight Treatment; Vitamins.) 

Biochemistry. — Closely associated with applied physiology, of 
which it is really a part, biochemistry (q.v.) has develojied out of 
physiological chemistry and has risen rapidly to an authoritative 
position. At Cambridge the Sir William Dunn trustees have built 
and equipped a fine institute and endowed the professorship held 
by Sir Gowland Hopkins, who has 40 advanced students carrying 
out research under his direction. The Rockefeller Foundation, 
New York, has provided similar laboratories at Oxford and Uni- 
versity College, London. 

Metabolism . — Biochemistry is .specially concerned with the 
changes always going on in the body and described by the name 
metaboli.sm. The basal metabolism means the average minimal 
chemical changes compatible with life taking place in the body 
during complete rest and whi'n food is not being digested and 
absorbed, and corresponds with the minimal heat -production 18 
hours after a meal of a mixed dietary — the working expenses, so to 
speak, of the resting body. Thi.s is estimated directly by mea.siiring 
by re.spiralory calorimeters the heat evolved, or intlirectly, and 
more ea.sily in practice, by chemical analysis of the respiratory 
exchange, and has been shown to be remarkably constant in nor- 
mal condition.*?. In di.sea.se the metabolic ’•ate may be altered; for 
example, in myxoedema it Is lowered and all the vital proces.ses are 
on a lower plane; whereas in fever and exophthalmic goitre it is 
accelerated. In the la.st -named disca.se fhe condition of the patient 
can be judged by the degree of increase in the metabolic rate. 

Vitamins . — The recognition of the accessory food factors or 
vitamins (q.v.) has opened a new chapter in nutrition and in the 
causation and prevention of disease. They are pre.sent in food in 
minute quantities, which greatly contrast with their power, and are 
essential for health, growth, especially «>f bone and teeth, and in 
other ways. New knowledge of the elliTts of their absence and of 
the (deficiency) diseases thus caused ha.s accumulated, but more 
may be anticipated. The vitamins each have their .special actions; 
one previnls scurvy (anti-scorbutic), others rickets f anti-rachitic 
or vitamin D), beri-beri or polyneuritis (anli-neuritic), and 
recently, it would appear, one is es.sential for normal reproduction, 
the ab.sence of which, at least in female rats, produces sterility. 
Starvation, partial or complete, and an unbalanced diet entail a 
corresponding degree of avitaminosis and deficiency disease; war 
or famine oedema, which resembles the “wet” form of beri-beri, 
has been ascribed to a diet largely composed of cereal and deficient 
in protein food. 

Blood-chemistry . — ^With improved technique, chemical exam- 
ination of the blood for non-protein nitrogen (in kidney disease), 
sugar and gases, cholesterol, calcium, phosphates, chlorides and 
bilirubin ha.s become a method of clinical laboratory routine and 
c.ssential for correct diagnosis and treatment. Much work has been 
done on the hydrogen ion concentration of the blood and the condi- 
tions of (i) acidosis, or diminution in the alkali reserve of the 
blood, which occurs in two forms, ketosis, as in diabetes mcllitus, 
and another due to retention of phosphates, as in renal disease, and 
(2) of alkalosis or alkalaemia in which ihe alkalinity of the blood 
is increased, as in forced breathing when carbonic acid gas is 
removed in unusually large quantities from the lungs. Alkalosis 
has, like a fall in the calcium salts and the poisonous effect of 
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guanidine, been thought to cause a convulsive state — tetany, which 
forms part of the condition called spasmophilia seen in children. 

Bacteriology has revealed the organism responsible for 
a number of diseases and so opened the way to specific treatment 
and the prevention of the infection. In the case of scarlet fever 
(jee Infectious Fevers), ascribed to haemolytic streptococci, 
G. F. and G. H. Dick have elaborated a test (the Dick test), analo- 
gous to the Schick test in diphtheria, whereby those susceptible to 
the disease can be detected and so artificially protected against it 
by an antitoxin. The recognition of tularaemia (due to a cocco- 
bacillus), a disease of rodents and transmitted to man by the bite 
of the horse fly, and of melioidosis also a disease of rodents and 
due to the Bacterium whitmori, in which the exact method of its 
transmission to man is uncertain, bear on the desirability of the 
closer correlation of the human with veterinary medicine. Invis- 
ible viruses or ultra-microscopic organisms, also called filter-pass- 
ers {see Filter-passing Viruses), because they are so minute 
that they pass through the fine pores of a Chamberland or other 
filter, have attracted much attention and many diseases in man 
and animals are with a fair degree of certainty or probability 
ascribed to their agency. 

Bacteriophage. — D’Herelle described a phenomenon, previ- 
ously noted by Twort in 1915, often known by D’Herelle’s name, 
which he interpreted as the existence of an ultra-microscopic virus 
which lives as a parasite upon living bacteria and leads to their 
destruction and solution. The general opinion about the active 
substance responsible for these changes in bacterial cultures, and 
called by D’Herelle the microbe bacteriophage, is that it is not an 
ultra-microscopic virus, but an enzyme or ferment produced by 
the undoubted bacteria themselves. 

Protozoan infections {see Protozoa) are the cause of a num- 
ber of diseases, such as yellow fever {Leptospira icier oidcs), a 
form of infective jaundice {Spirochacta icterohaemorrhagica), 
rat-bite fever {Spirochacta morsns-muris), and seven-day fever 
in Japan {Leptospira hchdomadis), and probably sandfly fever 
(q.v.) (a Leptospira resembling that of yellow fever). Thus their 
prevention and the employment of curative antitoxins has been 
rendered possible. 

Immunity {q.v.). — After a fever the individual usually becomes 
immune and protected against another attack; this is acquired im- 
munity; the blood of such a person contains antibodies which an- 
tagonise the cause of that disease, and advantage has been taken 
of this to inject the blood serum of patients convalescent from 
measles into persons who have not had the disease so as to render 
them immune. 

Anaphylaxis {q.v.). — ^The reverse of immunity is hypersensi- 
tiveness (anaphylaxis, allergy) which is shown by idiosyncrasies 
and forms the underlying factor in asthma and other diseases 
spoken of as “toxic idiopathies ; ” the substances resi>onsiblc for 
the symptoms can be detected by skin tests and the appropriate 
treatment thus employed. Protein shock therapy is also employed 
for asthma and chronic arthritis. The importance of “focal in- 
fection” such as dental disease {see Dentistry), is now much 
more fully recognized. {See Therapeutics.) 

Exact studies upon the chemical activities of bacteria now in 
progress are beginning to throw light on the actions of toxins and 
the chemical factors involved in immunity reactions. 

Radiology {q.v.). — ^In radiology there has been a steady ad- 
vance in the methods of diagnosis and treatment; technique has 
been elaborated and special methods have been introduced. Sub- 
stances opaque to X-rays have been employed in various direc- 
tions; thus lipiodol has been injected into the bronchial tubes to 
demonstrate dilatation of their lumen, into the spinal column to 
show the position of tumours, and even into the uterus to detect 
pregnancy. The condition of the gall bladder and the presence of 
gall stones can be made evident by organic compounds of iodine 
and bromine (tetra-iodo-phenol-phthalein and tet ra-brom-phenol- 
phthalein), which after being taken by the mouth are excreted in 
the bile and show up under X-rays (cholecystography). Injection 
of air into the peritoneal cavity enables a clearer X-ray picture 
of the abdominal viscera to be obtained. The skiagrams of the 
jaws, showing the presence or absence of infection of the apices 
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of the teeth and of the skull, showing the condition of the sella 
turcica, have facilitated the detection of focal sepsis and of pitui- 
tary disease respectively. The improvement of technique has made 
advances in treatment possible. By intensive X-ray exposures, 
following the Erlangen practice, the remedial therapy of deep- 
seated malignant growths has been pursued. The radium treat- 
ment of cancer in positions where the radium {q.v.) can be brought 
into close contact with the growth, is now garried out with in- 
creasing frequency, and team work in this treatment of cancer 
of the uterus has been adopted in a number of hospitals. Side by 
side with advances in treatment the effect of X-rays on the tissue 
cells has been investigated experimentally ; the results have a very 
definite bearing on the methods and dosage employed in treat- 
ment, for the destructive changes induced in the cells may give rise 
to grave symptoms and even death. It appears that X-rays and the 
gamma rays of radium may set up secondary radiations in the 
tissues and so cause severe changes. 

Diseases of Function. — Functional disorder and the investi- 
gation of the early stages of disease, before the physical signs of 
gross structural changes appear, have attracted increasing atten- 
tion and are intimately wrapiml up with the prevention of disease. 
The first manifestation of disease is commonly di.sorder of func- 
tion, which shows itself by symptoms unaccompanied by any 
structural change. Clinical observation was specially directed to 
the detection of the earliest signs of disease by the late Sir James 
Mackenzie, who in 1919 started team work in this direction at the 
St. Andrews Institute for Clinical Research, where laboratory tests 
were fully utilised as an aid to the careful analysis of the patient’s 
symptoms in an intense search for a real understanding of the 
familiar manife.stations of undue fatigue, malaise, shortness of 
breath on exertion and pain. Tests for disorder of function — 
some physical, as in disorders of the circulatory and respiratory 
organs, others chemical, such as examination of the blood and 
the ability of the organ to excrete coloured dyes, for example, 
phenol-sulphonc-phthalcin, as in disease of the kidney and the 
liver, others psychological, as in nervous disorder — ^have recently 
been much elaborated and multiplied, and bid fair to facilitate 
more accurate and early diagnosis and treatment on scientific 
lines. 

Psychology {q.v.). — Experimental psychology, once regarded 
as an academic pursuit, has been the means of great economic 
saving in industry, and the results of research work and tests 
have led to the introduction of rest pauses and other modifica- 
tions, with the result of an increased output of work on the one 
hand and benefit to the worker on the other. The Industrial Fa- 
tigue Research Board was set up during the war, and The National 
Institute of Industrial Psychology, established in Great Britain 
after the war, ensures continued practical guidance for employers 
and employed. (See Industrial Psychology.) 

Endocrinology {q.v.). Ductless Glands. — ^The part played by 
the ductless or endocrine glands in the production of disease has 
attracted increasing discus.sion, especially on the questions (1) 
of the endocrine balance, meaning thereby that when one gland 
is disordered the equilibrium which normally exists between them 
as a whole is upset, and (2) of the effects of disease of more than 
one of these glands — pluriglandular disorder. This last problem 
has on the one hand, from the difficulty of positive proof, aroused 
scepticism as to its existence, and on the other hand stimulated 
exploitation of commercial preparations of combined glandular 
extracts, the activity of which, as regards some of the constituents, 
is open to serious doubt. The outstanding advance in the medic- 
inal use of endocrine preparations, and indeed in therapeutic^ 
generally, is the introduction of insulin (q.v.) for the treatment 
of diabetes mellitus {q.v.). {See Therapeutics.) 

The use of the endocrine preparations proved to be active 
passing out of the qualitative stage into the further one in whitdi 
they are being so standardised that the proper dose can be ad 
ministered; this has been done for in.sulin, adrenalin, thyroid and 
parathyroid extracts. The interstitial cells of the testis (“inter* 
stitial gland”) have attracted much research in connection with 
their influence on the secondary sex characters and in insanity. Ex- 
perimental ligature of the duct of the testis (vasectomy) increase?: 
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the prominence of the interstitial gland and is followed by re- 
juvenation (Steinach), and with this object the operation has been 
often performed on men, as has grafting of testes of men or 
chimpanzees (VoronofiF). (See Rejuvenation.) 

Cardiology and Circulatory Organs, — ^The work of the late Sir 
James Mackenzie and Sir Thomas Lewis has so revolutionised 
our knowledge of the heart that there is a new cardiology (see 
Heart, Diseases of). By the electrocardiograph, which is spe- 
cially valuable in showing the condition of the heart muscle, 
l^ewis showed that the extreme irregularity of the heart in cardiac 
failure, called by Mackenzie nodal rhythm, is due to auricular 
fibrillation, a circus movement instead of the normal contraction ; 
it is in this condition that digitalis is of value. By means of the 
graphic methods the irregularities of the heart have been classified. 

Angina Pectoris. — Cardiac murmurs have been shown not 
necessarily to be of grave importance, and much work has been 
done on angina pectoris. The symptoms — status anginosa — of 
sudden obstruction of the coronary arteries which supply the heart 
have been defined, and the cause of angina pectoris has been re- 
ferred to the failure of the heart muscle (Mackenzie), and to 
disease of the first part of the aorta (Allbutt); in accordance 
with the last view oiierative division or removal of its nerves has 
been practised and found to relieve the pain, but not otherwise to 
affect the disease. Bullets embedded in the heart -wall have been 
removed, and a contracted (mitral) valve has been remedied by 
.surgical measures. (See Heart and Lung Surgery.) 

Blood-pressure. — ^The existence of high blood-pressure without 
kidney disease or hyperpiesia (Allbutt) has been established, and 
it has been suggested that table salt and, probably with more 
reason, guanidine raise, and that hepatic extract lowers blood- 
pressure. The state of the capillaries: — ^microscopic vessels — their 
power to contract, and their influence on blood -pressure have 
been investigated and much new knowledge has been acquired. 
The prevention of rheumatic heart disease and the responsibility 
of tonsils and other sites of focal infection have received consid- 
erable attention both in Great Britain and in America. 

New Methods. — Numerous advances and improvements in 
technique have taken place, such as the following: 

Bronchoscopy. — In diseases of the lungs the trial of new meth- 
ods of treatment has gone on, such as specific or chemical reme- 
dies, and the production of artificial pneumothorax (q.v.) (see 
Therapeutics). As the presence of adhesions inside the chest 
interferes with the production of a curative pneumothorax, they 
have been divided by a cautery, the process being watched 
through a hollow tube, illuminated by electric light, passed into 
the chest (Jacobaeus’ thoracoscopy). Bronchoscopy for the detec- 
tion and removal of foreign bodies from the air-passages has, in 
the hands of Chevalier Jack.son, become a fine art; the impor- 
tance of an early removal of these bodies before they have set up 
destructive changes in the lungs, which in the past have proved 
obscurely fatal, has nov/ been fully recognized. In the abdomen 
:i method, laparoscopy or coclioscopy, by which the contents can 
be seen by an arrangement similar to that of thoracoscopy, has 
been employed; but neither of these difficult methods is likely to 
come into general use. 

Fractional Test Meals. — ^The adoption of fractional test meals 
as a more exact method of determining the constitution and varia- 
tions of the constituents of the gastric contents has, thanks to 
Rehfuss, superseded the single examination made one hour after 
«'» test meal. Absence of hydrochloric acid, a normal constituent 
of the gastric juice, has been shown to favour the onset of per- 
nicious anaemia (see Anaemia). Aspiration of the bile by a duo- 
denal tube, after Oddi's sphincter, which closes the lower end of 
I he common bile duct, has been relaxed by a spray of magnesium 
sulphate, enables a microscopical, chemical and bacteriological 
examination of the bile to be made, and also does good by drain- 
age in cases of infection and inflammation of the biliary tract. 

Tests for Hepatic Efficiency. search for tests to estimate 
^he functional capacity., or the way the liver is doing its work, 
has been carried on with energy, and a number of tests for the 
individual functions have been introduced; but no one test for 
them as a whole is satisfactory, and another difficulty is that the 


liver, like the heart and other organs, has a great reserve, so that 
it can, although much damaged, discharge its functions so well 
that tests do not reveal any failure of the compensated condi- 
tion; this is especially true in chronic disease. By means of a 
blood test — the Hijmans van den Bergh reaction — obstructive 
jaundice can be distinguished from other forms. 

Neurology. — The physiology and pathology of the nervous 
system has steadily progressed; the researches into the factors 
presiding over equilibrium and posture have yielded valuable 
information; disease of the extra-pyramidal system has attracted 
attention; acute infections of the nervous system, acute polio- 
myelitis, encephalitis epidemica (“sleeping sickness”) and cerebro- 
spinal fever were more prominent in the conditions of war than 
before; much valuable scientific research into the methods of 
actions of poisons on the nervous system has been carried out. 

Other Changes. Panel Practice. — 'I'he conditions of medical 
practice in Great Britain were profoundly modified by the intro- 
duction, as the result of Mr. Lloyd George’s National Insurance 
Act (iQii), of the “Panel system,” whereby 15,000,000 insured 
jiersons arc now looked after by practitioners paid at a yearly rale 
of a sum which has averaged about ten shillings a year, i)aid partly 
by insurance contributions and partly by the state; this enormous 
undertaking is part of National Insurance and is under the control 
of the Ministry of Health. No one medical man is now allowed 
to have more than 3,500 persons on his panel. At the time of its 
initiation the panel system met with great opposition from the 
medical profession, but this collapsed, and on the whole the sys- 
tem works well, and is certainly an improvement on the old system 
of clubs. {See National Insiirance, Health.) 

Diplomas in Special Subjects. — ^The enormous advances in 
medicine have made specialism necessary and inevitable, and as 
evidence of the general recognition of this need diplomas in these 
special subjects are granted by the universities and licensing 
bodies. The General Medical Council in 1922 revised the regu- 
lations for one of the oldest diplomas, that of Public Health 
(I).P.H.), and ordained that two years, instead of one year as 
formerly, must elapse from the date of a candidate’s obtaining a 
registrable qualification in medicine, .surgery and midwifery 
before his admission to J’art 11. of the examination for diplomas 
in sanitary science, public health or state medicine. There are 
diplomas in psychological medicine, in tropical medicine and 
hygiene, in ophthalmic medicine and surgiiry and in laryngology 
and otology, and since the war the universities of Cambridge 
and Liverpool have given diplomas in radiology. (Sec Medical 
Education.) 

Group Medicine. — The sjiecialization of medicine and the 
elaboration of technique preveni any one man from being master 
of the whole field of medicine, and aicordingly there has been a 
tendency for men to combine in team work or group medicine, 
especially in America. A group of men exfiert in their owm lines 
may work together or under a general ])hysiciari or surgeon who. 
in consultation wdth them, correlates the collected evidence and 
comes to a final decision on the whole matter. 7 'hese diagnostic 
clinics, which are exemplified by the Mayo Clinic, Rochester, 
Minn., are commoner in America than in (ireal Britain. They 
should have the advantage, from the patient’s point of view, of 
providing for a fixed inclusive fee all the special examinations 
that may be necessary at a lower cost than in ordinary practice 
would be required for such a number of tests. 

BiBLiocR.u*nv. — See bibliographies to the articles referred to in 
the text; also Sir T. C. .Mlbutt and Sir H. D. Rolle.ston (editors). A 
System of Medicine, 9 vol., various dates. (H. R.) 

MEDICINE, HISTORY OF. This .subject falls naturally 
into two divisions: I. Ancient Medicine; II. Modern Medicine. 

1. ANCIENT MEDICINE 

The first records of a rational or scientific medical system are 
Greek. 

Greek Medicine. — Greek medicine was exhibited in its pure 
form from about 500 b.c. till the rise of the Roman empire. Its 
chief development was on the Mediterranean littoral of Asia 
Minor. Other important centres were Athens and the Greek 
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colonies in Sicily and Italy. This Greek system of medicine had 
various roots. 

( 1 ) The submerged civilization of the conquered Minoan folk. 
It is probable that the cult of the serpent constantly associated 
with Aesculapius was of Minoan origin. It is also probable that 
certain ideas of the Greeks on sanitation were derived from the 
Minoans. 

(2) From Mesopotamia the Greeks drew some of their more 
superstitious beliefs, as well as some, at least, of their scientific 
method. The Mesopotamian peoples had for ages laid up a 
great trca.sury of observation, notably of astronomical data 
often applied to astrological ends, and of anatomy derived from 
the entrails of animals used in divination. Working on these 
records, the Greeks erected a scientific method which appears as 
a prominent feature in their intellectual life. Moreover, there was 
in Mesopotamia a standardization of medical procedure which the 
Greeks were quick to adopt. From Mesopotamia, too, came the 
demoniac theories important in later Greek medicine, as in the 
New Testament. 

(3) From Egypt came many drugs used by the Greek phy- 
sicians. The basis of Greek medical ethics can be traced to 
Egypt. Some practical devices of Greek medicine, such as the 
forms of certain surgical instruments, were Egyptian. The 
Egyptians deified an historic physician Imhotep exactly as the 
Greeks deified the historic Asklepios, i.e., Aesculapius. 

(4) Persian and Indian sources contributed something to Greek 
medicine. As to the amount and the character of these contribu- 
tions, we are not yet in a position to speak with definiteness. 

The Hippocratic Collection. — ^The Greeks of western Asia 
Minor, thus drawing material from many sources, developed near 
the end of the 7th century b.c., a philosophical system out of which 
the whole of their science was a natural growth. Factors in this 
development were the medical schools of Cos, where Hippocrates j 
was born, and of the oppo.site peninsula, Cnidus. These were in 
active operation by the 6th century n.c. By the middle of the 
5th century they were important elements in Greek life. Much of 
the Hippocratic Collection, which contains the earliest as well as 
the best Greek medical waitings that have survived, was put to- 
gether in the 4th century b.c., though its final recension is much 
later. 

To the question: “W’hich of these works is by Hippocrates?’^ 
no definite answer can be given. There is no work which we can 
state with confidence to be by the Father of Medicine. The 
books of the Collection, of which there are about 100, are by a 
number of authors of different schools, holding various and often 
contradictory views, living in widely separate parts of the Greek 
w^orld and writing at dates separated, in extreme cases, by per- 
haps five or six centuries. Of the finest books of this collection 
we can only say that they contain nothing inconsistent with a 
Hippocratic origin, that their ethical standard accords with the 
Hippocratic ideal, and that they are the work of physicians of 
great intellectual power and experience. If we ask what is known 
about Hippocrates him.self, and seek information rather than 
entertainment, our answer will be almost as meagre. {See Hippo- 
crates.) 

The Hippocratic Oath. — No part of the Hippocratic Collec- 
tion is more impressive than the famous passage known as the 
Hippocratic Oath. The recension that has come down to us is 
much later than Hippocrates, though passages in it may be even 
earlier. There is perhaps some suggestion of the oath in Egyptian 
papyri of the second millennium n.c. The late date of the oath 
by no means removes its interest as an ethical monument. No 
passage better reflects the spirit of the Hippocratic physicians: 

I will look upon him who .'^hall have taught me this Art even as one 
of my parents. J will share my substance with him, and 1 will .supply 
his necessities, if he be in need. I will regard his offspring even as my 
own brethren, and I will teach them this Art, if they would learn it, 
without fee or covenant. 1 will impart this Art by precept, by lecture 
and by ever>' mode of teaching, not only to my own sons but to the 
sons of him who has taught me, and to disciples bound by covenant 
and oath, according to the Law of Medicine. 

7 'hc regimen I adopt shall be for the benefit of my patients accord- 
ing to my ability and judgment, and not for their hurt or for any 
wrong. I will give no deadly drug to any, though it be asked of me, 


nor will I counsel such, and especially I will not aid a woman to pro- 
cure abortion. Whatsoever hou.se I enter, there will I go for the bene- 
fit of the sick, refraining from all wrongdoing or corruption, and espe- 
cially from any act of seduction, of male or female, of bond or free. 
Whatsoever things I sec or hear concerning the life of men, in my 
attendance on the sick or even apart therefrom, which ought not to be 
noLsed abroad, 1 will keep silence thereon, counting such things to be 
as sacred secrets. 

The treatise of the Hippocratic Collection On wounds of the 
head has always drawn attention as be.spoaking especial ingenuity 
and experience. The description of trephining is of peculiar 
interest, because the practice was known in prehistoric times, and 
is still found among savage and semi-civilized peoples. (Sec 
Medicine: Prescicntific.) The process recommended for cases of 
fracture of the skull and injury to the underlying structures re- 
sembles, in many details, the modern surgical procedure. Another 
important surgical treatise of the Collection is that On Fractures 
and Dislocations. 

In the Hippocratic Collection the physician attends cases of 
every type. He is no “specialist.” But the mass of his practice 
lay with cases to which instrumental treatment was inapplicable. 
In the.se he tended to adopt the “expectant” line of treatment. 
Realizing that the tendency of the body is to recover, he con- 
tented himself with “waiting on nature.” This does not imply 
that he was helpless, for much could be done by nursing, regimen 
and diet to aid the patient in that conflict which he alone must 
fight. For the conduct of that great battle wise and useful direc- 
tions are recorded. But believing in the healing power of miture — 
the phrase is characteristically Hippocratic — ^the physician was not 
eager to administer drugs. 

The Hippocratic Writings.— The Aphorisms is the mosi 
famous book with which the name of Hippocrates is linked, and 
it is as likely as any of the Collection to be by Hippocrates him- 
self. It con.sists of a series of very brief generalizations. Many 
have been confirmed by the experience of later ages. Some have 
become popular proverbs. The style suggests an aged physician 
reflecting on the experience of a lifetime. A few extracts will 
give a good idea of the book. 

Life is short and Art is long; the Crisis is fleeting, Experiment risk\. 
Decision difficult. Not only must the physician be ready to do his 
duty, but the patient, the attendants, and external circumstances must 
conduce to the cure. 

Old persons bear fasting most easily, next adults, and young people 
yet less; least of all children, and of these least again those who arc 
particularly lively. 

When .sleep puts an end to delirium, it is a good sign. 

Weariness without cau.se indicates disease. 

To cat heartily after a long illness without putting on flesh is a bad 
portent. 

Food or drink slightly inferior in itself, but more pleasant, should 
be preferred to that better itself, but less plea.sant. 

The old have fewer illnesses than the young, but if any become 
chronic wdth them, they generally carry it with them to the grave. 
Convulsions supervening on a wound are deadly. 

Phthisis comes on mo.stly from 18 to 35 years of age. 

Apoplexy is commonest between the ages of 40 and 60. 

If you give the .same nutrient to a patient in a fever and to a person 
in health, the patient’s disease is aggravated by what adds strength to 
the healthy man. 

The. chief clinical achievement of the Hippocratic Collection lie.s 
in the descriptions of actual cases. These are not only without 
parallel during nearly 2,000 years, but are models of what succinct 
clinical records should be. They are clear and short, give all the 
leading features and yet show no attempt to prejudge the im- 
portance of any particular feature. It is a reflex of the spirit of 
honesty in which the Hippocratic physicians worked that in the 
majority of the cases they record that death ensued. 

Immense importance is attached by the Hippocratic writings 
to the art of “Prognosis,” that is of predicting the course which 
the disease will take. The work to which the title Prognostics i." 
attached represents a very lofty standard of practice. Ver>' 
famous is the description in it of the signs of impending death to 
which the name of Hippocratic facies has become common!)’ 
attached. It is imitated by Shakespeare in his description of the 
death of Falstaff in Henry V . : 

You should observe thus In acute diseases; first the countenance ol 
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the patient, if it be like those of persons in health, and especially if it 
be like itself, for this is best of all. But the opposite are the worst; 
such as these — ^a sharp nose; hollow eyes; collapsed temples; the ears 
(old, contracted, and their lobes turned out; the skin about the fore- 
head rough, stretched and parched; the colour of the face greenish, 
dusky livid or leaden. If the countenance be such at the beginning of 
the disease, and if this cannot be accounted for by the symptoms, and 
if the symptoms do not subside in a day and a night, be it known for 
certain that the end is at hand. 

In the 4th century b.c. medicine emerges as a definite part of 
the scientific consciousness. During that century there lived and 
worked one whose thought has stamped itself on the whole sub- 
sequent course of the biological and medical sciences. Aristotle 
(^384-322 B.c.) {q.v.) was the great codifier of ancient science. 

Aristotle. — ^The views of Aristotle have had a vast influence 
in determining the direction of medical thought. For more than 
2,000 years Aristotelian philosophy, in more or less corrupted 
form, constituted the main intellectual food of mankind. Without 
some knowledge of the biological verdicts of Aristotle, it is im- 
pos.sible to understand the course subsequently taken by rational 
medicine. The influence of Aristotle is specially evident in cer- 
tain basic biological conceptions. {Sve Biouir.v: History.) There 
is one aspect of Aristotelian science, however, to which we must 
specially refer. Aristotle, following more ancient writers, held 
that there were four primary and opposite fundament :il qualities — 
the hot and the cold, the wet and the dry. These met in binary 
(ombination to constitute the four essences of existences which 
enter in varying proportions into the constitution of all matter. 
1’he four essences, or to give them their usual name, elements, were 
( arth, air, fire and water. Thus, water was wet and cold, fire hot 
and dry, and so forth. With this theory later writers combined 
the somew'hat similar Hippocratic doctrine which held that the 
body was composed of the four “humours” or liquids: blood, 
phlegm, black bile (melancholy), and yellow bile (choler). Excess 
or defect of one or other humour gave rise to disease. Hence the 
.so-called “humoral pathology” and the doctrine of the “tempera- 
ments” or proportional mixing of the humours which still has its 
analogues in modern medicine. 

The Alexandrian School. — Soon after the death of Aristotle 
in 322 B.c., a great medical school >vas founded at Alexandria. The 
two earliest medical teachers at that school were also the greatest 
— Herophilus of Chalcedon, who flourished about 300 b.c., and his 
.slightly younger contemporary Era.si.stratus of C'hios. Herophilus 
may be regarded as the father of anatomy, Erasistratus as the 
lather of phy.siology. 

Herophilus was the first to dissect the human body in public. 
He recognized the brain as the central organ of the n^Tvous system 
and the seat of the intelligence. He extended :he knowledge of 
the parts of the brain, certain of which still bear titles translated 
from those given by him. He was the first to gra.sp the nature of 
the nerves, which he distinguished as motor and sensory, though 
he did not separate them clearly from tendons. He also made the 
first clear distinction between arteries and veins. 

In the Alexandrian period there flourished that view of the 
structure of the world known as atomic. It was associated with 
the Epicurean philosophy. {See Epicurus.) Atomism had reac- 
tions on medicine at Alexandria, where its leading exponent was 
Erasistratus of Chios. 

Erasistratus of Chios. — Erasistratus professed himself a 
“rationalist,” but had nevertheless to invoke the idea of “Nature” 
^ts an external power, shaping the ends to which the body acts in 
order to explain its workings. This is in contrast with Aristotle’s 
view of the “soul” as an entelcchy, an innate and inherent factor. 
^Sce Aristotle.) To make physiology intelligible, he added a 
conception, Pneumatism, found also among older thinkers. Pneu- 
rnatisin is the belief that life is associated with a subtle vapour, a 
’hieuma or spirit, which permeates the organism and causes its 
movements. This vapour is held to have some affinities with the 
ifir we breathe. Pneumatism is, in fact, primarily an attempt to 
explain the phenomena of respiration ; it passes on to attempt the 
explanation of the nature of life and, indeed, of all existence. 
It is a theory of great historical importance. 

Erasistratus observed that every organ is formed of a three- 
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fold system of “vessels,” veins, arteries and nerves, dividing 
indefinitely. These, plaited together, he believed, make up the 
tissues. Blood and two kinds of pneuma are the essential sources 
of nourishment and movement. The blood is carried by veins. Air 
is taken in by the lungs and passes to the heart, where it becomes 
changed into a peculiar pneuma, the vital spirit, which is sent to 
the various parts of the body by the arteries. It is carried to the 
brain, and there further changed to a second kind of pneuma, the 
animal spirit. This in turn is conveyed to the parts of the body by 
the nerves. It is the prime cause of movement. 

In the brain Erasistratus observed the convolutions, noted 
that they were more elaborate in man than in animals, and 
associated this complexity with higher intelligence. He distin- 
guished between cerebrum and cerebellum, described the cerebral 
ventricles and considered that they were filled with animal spirit. 
He had a clear view of the action of mu.se les in producing move- 
ment and regarded their shortenings as due to distension by 
animal spirit. 

Erasistratus regarded excess of blood or plethora as the chief 
cause of disease. Among such di.seases are coughing of blood, 
epilepsy, pneumonia, tonsillitis, etc. Most of these could be treated 
by diminishing the local supply of blood. In treatment Krasis- 
iratus concentrated on plethora, which he treated primarily by 
starvation. Among his contemporaries blood-letting was habitu- 
ally applied to almost every condition. Erasi.stratus employed it 
rarely, and his succes.sors banned it altogether. He was consist- 
ently opposed to violent remedies, among his favourite thera- 
peutic measures being regulatcal exercise, diet and the vapour 
bath. 

After the first generation, the activity of the Alexandrijin 
medical school flagged. With the absorption of Egypt into the 
empire, Alexandria ceased to have great scientific importance. 

Medicine Under the Roman Empire. — The original native 
Roman medical system was that of a p(‘ople of low culture. Its 
aspect was changed by the advent oi (Jreek science. Yet, not- 
withstanding the large field that the western empire provided, 
and the wide acceptance of Greek medicine l>y the upper classes, 
it is remarkable that the Latin-speaking peoples produced no 
eminent physician. At first, medical education at Rome was a 
private matter. The earliest scientific teacher was the (ireek 
Asclepiad«‘s of Bithynia (d. c. 40 B.c ) a contemporary of Lu- 
cretius and, like him, an Epicurean. Ascle})iades ridiculed the 
Hippocratic attitude of relying on the “healing jiower of nature” 
as a mere “meditation on death,” and urged active measures that 
the cure might be “seemly, swift and sure.” His school at Rome 
continued after him. At first it was the mere jiersonal following 
of the physician, who took pupils arcl apiinfntices on his visits. 

Later such groups combined to form colleges where problems 
of the art were debat lal. As Rome became a centre of medical 
instruction, subsidiary centres were esiabli.shed in other towns, 
first in Laly, then in the provinces. These .secondary schools 
produced few whose writings have survived. Thc*y were largely 
training places for the army surgeons. That class seldom had 
scientific interests, though Dio.scoricles, erne of the most prominent 
physicians of antiquity, who has deeply influenced the modern 
pharmacopoeia, served in the army under Nero. {See Dtoscor- 

IDES.) 

The earliest sc ientific medical work in Latin is the De re Medicn 
of Celsus, prepared about a.d. 30, and in many ways the most 
readable and well-arranged ancient medical work. It is, how- 
ever, not original, but a compilation from the Greek. The ethical 
tone is high and the general line of treatment sensible and humane 
(see Celsus). An idea of the surgical instruments in use in his 
time can be obtained from those recovered from Pompeii. 

Latin writers on architecture give much attention to the orien- 
tation, po.sition and drainage of buildings. Sanitation was from an 
early date a feature of Roman life. Rome w-as already provided 
with cloacae, or subterranean sewers in the age of the Tarquins 
(6th century b.c.). The Cloaca Maxima itself, still the main 
drain of Rome, dates back to that period. The finest monuments 
to the Roman care for the public health are the 14 great aqueducts 
w^hich supplied the city with 3cxD,ooo,ooogal. of water daily. No 
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modern city is better equipped. 

Public Medical Service. — Under the early empire a definite 
public medical service was constituted. Physicians were appointed 
to the various towns and institutions. The Roman medical sys- 
tem was at its best in connection with the army. There was an 
adequate supply of military medical attendants who were well 
organized. The defect of the system was the absence of any 
elastic scheme for ranking medical otficers, and the complete sub- 
i»rdination of the medical to the combatant olficer. 

The greatest contribution of Rome to medicine is the hospital 
system the organization of which is connected with the military 
system. It had become the custom to expose sick and worn-out 
slaves in a temple to Aesculapius on an island of the Tiber. The 
emperor, Claudius (a.d. 41-54) decreed that if such slaves re- 
covered, they need not return to the control of their masters. 
Thus, the island became a form of ho.spital for the sick poor. 
Later there were established valetudinaria, “infirmaries/* for such 
persons. This development early affected military life. At first, 
sick soldiers on service were sent home for treatment. As the 
frontiers expanded military hospitals were founded at strategic 
points. From this the foundation of similar institutions for the 
imperial officials and their families in the provincial towns was no 
great step. The idea passed to Christian times, and the pious 
foundations of the middle ages are traceable to the Roman vale- 
tudmaria. These mediaeval hospitals for the sick must be dis- 
tinguished from the even more numerous “spitals” for travellers 
and pilgrims, which may be traced to the rest-houses along the 
strategic roads of the Empire. 

Galen. — Galen of Pergamum (a.d. 130-200) not only provided 
the final medical synthesis of antiquity, but also the effective 
scientific medical knowledge of Europe for 13 centuries. (See 
Gale.n.) He developed a very characteristic physiological scheme 
which remained in vogue until destroyed by the researches of 
Harvey in the 1 7th century. It supposes three types of so-called 
spirits associated with three types of the activity of living things. 
These were the natural spirits formed in the liver and distributed 
by the veins; the vital spirits formed in the heart and distributed 
by the arteries; and the animal spirits formed in the brain and 
distributed by the nerves. The animal spirits were especially 
associated with the higher functions of sensation and motion. The 
scheme presupposed minute pores in the septum of the heart, 
through which venous blood charged with natural spirits passed 
from the right ventricle into the left where it became charged 
with vital spirits. Arterial blood charged with vital .spirits be- 
came converted to animal spirits in the brain and was thence dis- 
tributed by the nerves. Galen’s system, fanciful as it seems now, 
was, in fact, an admirable working hypothesis, based on much 
experimental evidence. 

Galen had no effective successor. Mediaeval medicine may be 
summed up as a corrupted version of Galenism. To some extent 
a purer tradition was revived for the West by translations of 
Arabic works. From the point of view of cultural contracts, the 
history of mediaeval medicine is of great interest, but has little 
value for the history of scientific medicine. Practical anatomy 
was revived in the later 13th century, and had an able exponent 
in the early part of the 14th century in Mondino da Luzzi (d. 
1328). The true scientihe tradition docs not reappear, however, 
till the 16th century. 

II. MODERN MEDICINE 

The Dawn of Modern Medicine. — ^The factors that produced 
the progressive medicine of the i6th century were excessively 
complex. Among them were certainly the invention of printing, 
the enlargement of the world by exploration, the revived knowl- 
edge of Greek, the questioning that aro.se through religious 
differences. All affected medicine along with other studies of the 
day. There are, however, two factors which affected medicine in 
a manner different from all other subjects. One of these was the 
devastation cau.sed by the epidemics of the time. The second was 
the advent of a school of art which studied the human body in 
detail and, therefore, demanded a knowledge of human anatomy. 
The main exponent of this method on the scientific as well as 


on the artistic side was Leonardo da Vinci (1452-1518) (g.v.). 
The modern father of anatomy, Andreas Vesalius (1514-64) 
was no unworthy successor of Leonardo. 

The great anatomical work of Vesalius appeared in 1543. 
Vesalius initiated a period of exuberant scientific activity at 
Padua which long remained the centre of scientific medicine in 
Europe. From him descend a dynasty of important teachers who 
carried on the Vesalian tradition there. Even more important was 
the infiuence that he exerted through his great book. This imme- 
diately transformed the practice of surgery. Of that art the 
leading exponent of the new school was the French surgeon, Am- 
broise Pare (1517-90). 

Internal medicine lagged behind surgery. The anatomical 
ref onus of Vesalius were unaccompanied by any cornmensurah* 
advance in physiological knowledge, without which there can bo 
no science of internal medicine. The practice of the physicians 
thus remained largely mediaeval, and the ruling idea was still I he 
old humoral pathology. 

Lines of Advance. — ^There are, however, four respects in 
which the physician’s art improved during the i6th and first 
half of the 17th centuries. 

(1) There was some improvement in the ancient medical texts. 
More reliable translations, notably of the Hippocratic works, be- 
came available. These formed a substitute for the old translations 
from the Arabic that had been the main source of the knowledge 
of Hippocrates and Galen in the middle ages. 

(2) Exploration and the formation of settlements in new lands 
brought new drugs upon the market. These were often a mixed 
blessing, for some were useless, others dangerous. Nevertheless, 
several important drugs were introduced, especially from America. 
Among them were ipecacuanha, quinine and, by no means least, 
tobacco. The last was for long used as a narcotic. Moreover, 
there was a corresponding advance in botany. The beautiful 
hcrbals of the time exercised, by the accuracy of their execution, 
an exemplary influence on the development of medical science. 

(3) There was advance in the knowledge of infectious disease. 
A rational theory of infection was set forth in 1546 by Girolamo 
Fracastoro (1483-1553) (q.v.) of Verona. He regarded infection 
as the passage from the infector to the infected of minute bodies, 
having the power of multiplication. The conception bears a super- 
ficial resemblance to the modern germ theory of disease. An 
important contribution to the conception of epidemics was also 
made by the French physician, Guillaume de Baillou (1538-1616) 
who re-introduced the Hippocratic idea of “epidemic constitu- 
tion,” i.v.f that particular seasons and particular years are of their 
nature subject to particular diseases. The idea was developed by 
the English physician, Thomas Sydenham (1624-Sg) (q.v.) and 
still has value. 

(4) Fracastoro, do Baillou and Sydenham all made additions 
to the knowledge of particular infectious conditions; Fracastoro 
to syphilis and typhus ; de Baillou to whooping cough and rheuma- 
tism ; Sydenham to gout and to measles and many other diseases. 
Thus arose an exact body of teaching concerning these condi- 
tions which was the necessary prelude to the introduction oi 
effective preventive measures at a later date. 

The natural history of disease was a subject which Sydenham 
(q.v.) pursued with the greate.st vigour and with life-long devotion 
None before him had set himself to con.sider all the actual cases 0) 
disease that lay before him as a subject of scientific description 
and analysis. This was the great achievement of the “English 
Hippocrates.** He set well on its way the conception of infcctioib 
conditions as specific entities, a conception which has since been 
illuminated by the germ theory of disease. 

To one infectious disease, syphilis, we must refer more particu 
larly. During the middle ages there had smouldered in variolI^ 
districts an obscure disease known most frequently as lepf<j 
Towards the end of the 15th century this disease broke out in 
epidemic form all over Europe, causing great destruction of lil^] 
It received various titles, such as “the pox,’* “the French disease,' 
“the Spanish disorder.” Only tardily was it recognized that it 
of venereal origin. In 1530, on the suggestion of Fracastoro, it 
received the cognomen syphilis. From the time of its recognition. 
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syphilis has been pursued by a portentous mass of confused 
literature. Alarm, misunderstanding, religious feeling, false mod- 
esty, wilful misrepresentation, and the change in type of the 
disease itself, have all contributed their quota of obscurantism 
and fable to a naturally difticult subject. Fracastoro did some- 
thing to bring order out of the confusion. 

The Rise of Physiology.— The later ibth and the earlier 17th 
centuries are marked by great activity in experimental physical 
science. The manner of working of physical phenomena was 
reduced to mathematical rules, based on measurement. This had a 
-irong reaction on medicine. The first to apjily these principles to 
medical matters was Sanctorius (1561-1036), a professor at 
Padua. He described a thermometer — though an extremely de- 
fective one — for comparing the temperatures of different per- 
sons and an apparatus for comparing pulse rates. He also sought 
to compare the weight of the body at different times and in dif- 
ferent circumstances. In doing this he demonstrated that the 
body loses weight by mere exposure, a process which he ascribed 
to “insensible perspiration.” He thus laid the foundations of the 
.study of metabolism. 

Another important professor was Jerome Fabricius of Aquapen- 
dente, who taught at Padua for over 50 years, from 1565 till his 
death at 82 in 1619. He was the founder of modern embryology 
and the author of the first illu.strated work on that subject. He 
investigated the valves of the veins and observed that their 
mouths are alw^ays directed towards the heart. He failed to draw 
any important conclusion from this fact and the real importance 
of Fabricius is not so much as an investigator, but as a teacher. 
He was the master of the discoverer of the circulation of the 
blood, William Harvey (1578-1657) (q.v.). 

Harvey and Boyle. — Knowledge of the circulation of the 
blood has been the basis of the whole of modern physiology, and 
with it of the whole of modern rational medicine. The blood, it 
was seen, is a carrier always going round and round on the same 
beat. What it carries, and why, how and where it taki‘s uji its 
loads, and how, where and W'hy it parts w'ith them, arc cjuestions 
the answering of which has been the main task of physiology' in 
the centuries that have followed. As each question has obtained 
a more rational answer, so medicine has made a step tow'ard be- 
coming a true science. Thus the work of Harvey lies at the back 
of every important medical advance. 

In the second half of the 17th century there were two im- 
portant scientific movements destined between them to develop, 
yet further the conception of the w'orkings of the body of which 
Harvey had made a beginning. These were the movement for 
the microscopical examination or analysis of the tissues (see 
Biology, History of) and the movement Imm alchemy to 
chemistry. (See Chemistry, History of.) 

The revelations of the early microscopists showTd at once an 
unexpected complexity of all the parts, and an unexpected re- 
semblance of apparently diverse parts. Thus, the structure of 
the body came to be subjected to a process that wt may call 
“microscopic analysis.” After the first half of the ijth century, 
few improvements were made in the microscope until modern 
times, and the progress of microscopic analysis lay dormant. 
With the advance in the construction of the microscope in the 
19th century, the method was taken up again whh triumphant 
results. 

During the i6th and the first half of the 17th centuries 
anatomy and physiology had put on their modern dress. Chemical 
knowledge, however, remained peculiarly backward. Advances 
had been made in technical processes, but theoretical chemistry 
was in the hands of the class of dupes who, since the middle ages, 
had been seeking the Philosopher’s Stone. The old theory of the 
four elements, earth, air, fire and water formed an ill basis for 
experiment. The great defect of this ancient view of matter was 
that it contained no definite conception of the nature of a pure 
substance. The main agent in changing the alchemical to the 
chemical outlook, was Robert Boyle (1629-91) (q.v.). Under 
him chemical study was freed from the mystic factor and. more- 
over, loosed from the chains which bound it to medicine, to the 
disadvantage of both. A fine exponent of this new spirit was 


John Mayow (1645-79) whose short life prevented him 

from fulfilling all his early promise. He was the first to recognize 
clearly that there is in the air a substance or principle concerned 
at once with combustion, respiration, and the conversion of ven- 
ous into arterial blood. In this sense he was the discoverer of 
oxygen. 

Descartes and Other Theorists. — ^The great advances in the 
phy.sical and biological sciences instituted during the lOlh and 
1 7th century left the old medical theories derelict. Numerous 
fresh theories arose. The more imi)ortanl can be classed under 
the headings iatrophysics, iatrochemislry and vitali.sm. 

The physical discoveries of the time and the demonstrations 
of Sanctorius, Harvey and others, gave an impetus to the attempt 
to explain the animal body on mechanical grounds. One of the 
earliest and most impressive exponents of physiological theory 
along the.se lines W’as the French philosopher, Rene Descartes 
(1596-1650) (q.v.). His po.sthumous book l)e hominc (1662) 
is the first moilern text -book of phy.siology. Descartes had no ex- 
tensive practical knowledge of the subject. On theoretical grounds 
he sets forth a very complicated model of animal structure. 
Subsequent investigation failed to confirm his findings. For a 
time, however, it attracted many followers. A strong point in 
his theory is the great stress laid upon the nervous system, and 
on its power of co-ordinating the different bodily activities. 

Borelli, Sylvius and Stahl. — More lasting was the achieve- 
ment of the eminent Italian mathematician, Giovanni Alphonso 
Borelli (1608-79). Stirred, like Descartes, by the success of the 
physicists in giving mathematical (‘Xpre.ssion to mechanical events, 
Borelli attempted to do the same for the animal body. In this 
he w'as very successful. That department of phy.siology which 
treats of muscular movement on mc'chanical principles was 
effectively founded and largely develof)e(l by him. 

Just as some explained animal activity on a mechanical basis, 
.so others resorted to chemical interpretation. Of these iatro- 
chemists, the mo.st prominent was r'ranciscus Sylvius (1614-72), 
noted professor of medicine at Leyden. That progressive uni- 
versity was the seat of the first university laboratory, built at the 
instigation of Sylvius. 

Sylvius devoted much attention to the study of salts and 
attained to the idea of chemical affinity — an imiiortant advance. 
Well abreast of the anatomical knowledge of his day, and accept- 
ing the broader lines of mechanistic advance in biology, such as 
the circulation of the blood and the mechanics of muscular mo- 
tion, Sylvius sought to intcrjiret other activities in chemical 
terms. His iiosition and abilities as a teacher gave his views 
wide currency and he and his pupils occupy a large part of the 
field of medical theory until wt II into the iSth century. By this 
school almost all forms of vital activity were expressed in terms 
of “acid and alkali” and of “fermentation.” The latter process 
was assumed to be of a chemical order. The school of Sylvius 
and its successors added considerably to the knowledge of physi- 
ological processes, notably by examining the digestive fluids, such 
as saliva, gastric juice, and the .secretion of the pancreas. 

A third school of medical theorists arose under the German 
chemist and physician, (leorge Ernest Stahl (1660-1734) (q.v.). 
His was that view of the nature of the organism which goes under 
the term vitalism. Though expressed by him in obscure and 
mystical language, it is, in effect, a return to the Aristotelian 
position and a denial of the view of De.scartes. To Descartes the 
animal body was a machine. To Stahl the word machine ex- 
pressed exactly what the animal body was not. The phenomena 
characteristic of the living body are, he considered, not governed 
by physical and chemical laws, but by laws of a wholly different 
kind, those of the “.sensitive soul.” The sensitive soul of Stahl 
is, in its ultimate analysis, similar to the psyche of Aristotle. 
Stahl held that the immediate instruments, the natural slaves of 
this sensitive soul, were chemical processes. 

The language and the theories of the iatrophysicists, the iatro- 
chemists and the vitalists of the 17th and rSth centuries, have 
long been discarded by men of science in their original form. 
Nevertheless, they represent three attitudes to the activities of 
living things which have present and current meaning. Each seems 
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to present some aspect of truth. Whether some physiological 
thinker will combine all three aspects into one coherent whole, 
it is for the future to decide. In this sense the foundations of 
modern rational medicine may be said to have been laid by 
Borelli, Sylvius and Stahl. 

Boerhaave. — The i8th century dawned with the refreshing 
breeze of Newtonian philosophy blowing through it. During the 
previous 200 years there had been an immense amount of new 
and fruitful research along diverse lines. The new generation was 
bewildered with the mass and novelty of the material. Thus there 
is a period of pause and consolidation for the introduction of 
unitary conceptions into the mass of accumulated material. It 
wis, moreover, a period of consolidation not only of ideas but 
also of teaching. These tasks at first turned men’s minds away 
from the accumulation of further knowledge. The first half of 
the 1 8th century thus exhibits something of a gap in the prog- 
ress of research. The medical field is largely filled by two great 
figures, Boerhaave and Haller. 

Hermann Boerhaave (1668-1738) was the first great clinical 
or “bcd.side” teacher. (See Boeriiaavk.) Until the 17th century 
there was no systematic clinical teaching. The universities gave 
medical degrees on the basis of a spoken “disputation.” No con- 
tact with the patient was demanded. The first effective attempt 
to change this was at Leyden, where clinical teaching was insti- 
tuted about 1636. Hermann Boerhaave was first appointed as a 
teacher at Leyden in 1701. At once the medical school attained 
a reputation which rapidly came to surpass even that of Padua. 
Boerhaave was a man of wide culture. 1 0 him, more than to any 
other man, we owe the modern method of medical instruction, 
especially in the English-speaking schools. Through his pupils 
he was the real founder of the Edinburgh Medical school, and 
through it of the best medical teaching in the English-speaking 
countries of the world. 

Albrecht von Haller. — The only figure in the i8th century 
whose influence is comparable to that of Boerhaave is his pupil, 
the Swiss, Albrecht von Haller (1708-77.) one of the most ac- 
complished men of all time. (See Haller, Albrecht von.) 

Haller’s great Elements of the Physiology of the Human Body 
(1759-66), marks the modernization of the subject of which it 
treats. He did work on the mechanics of respiration, on the 
formation of bone, on the development of the embryo, and on 
the action of the digestive juices. His most permanent contribu- 
tions, however, are not so much contributions to knowledge as 
contributions to thought. Notable among the.se are his concep- 
tions of the nature of living substance and of the action of the 
nervous system. These are still integral parts of phy.sioiogicai 
doctrine. 

During the 17th century the favourite doctrine of nervous 
action supposed the existence of a nervous fluid. This, it was 
held, passed down the nerves to inflate or extend the muscle 
fibres. Inflation was supposed to shorten the fibres and so the 
muscle came to contract. An exquisite experiment made by 
Swammerdam, about 1665 with a nerve-muscle preparation, had, 
in fact, di.sproved this, but the experiment remained unpublished 
till 1736. So the matter stood till Haller’s time. 

Haller concentrated on an investigation of the muscle fibres. 
A muscle-fibre, he pointed out, had in itself a tendency to .shorten 
with any stimulus, and afterwards to exyiand again to its normal 
length. This capacity for contraction, Haller, following a prede- 
cessor, called irritability. He recognized the existence of “irri- 
tability” as an element in the movement of the viscera, and 
notably of the heart and of the intestines. The feature of “irri- 
tability” is that a very slight stimulus produces a movement al- 
together out of proportion to itself, and continues to do this 
repeatedly so long as the fibre remains alive. 

But bc.sides the force inherent in a muscle-fibre, Haller showed 
that there was another force which comes to it from without, is 
carried from the central nervous sy.stem by the nerves and is the 
power by which muscles are normally called into action. This 
force, like that of irritability, is independent of the will, and like 
it can be called into action after the death of the animal. Haller 
thus distinguished the inherent muscular force from the extrinsic 


nerve force. 

Haller next turned to consider sensation. He showed that the 
tissues are not, in themselves, capable of .sensation, but that the 
nerves arc the sole channels or instruments of this process. He 
showed how all the nerves are gathered together into the brain, 
and believed that they tended to its central part. Throughout his 
discussion Haller never falters in his display of the rational 
spirit. He develops no mystical or obscure themes, and although 
his view of the nature of soul may lack clarity, he separates such 
conceptions sharply from those which he is able to deduce from 
actual experience. 

One of the ablest phy.siologists of the i8th century was an 
English country parson, the Rev. Stephen Hales (1677-1761). 
(See Hales, Rev. Stephen.) By temper a biologist, he had 
received a training in mathematics and physics. With this ideal 
equipment, he proceeded to investigate the dynamics of the circu- 
lation. His method consisted in applying the principle of the 
pressure gauge or manometer to living things. By tying tubes 
into the arteries and veins of animals, he measured blood-pres- 
sure. He thus laid the foundation of an important mode of study- 
ing disease. He computed the circulation rate and estimated the 
actual velocity of the blood in veins, arteries and capillary ves- 
sels. He made a very important contribution by showing that 
the capillary ve.ssels are liable to constriction and dilatation, a 
knowledge that has become of primary importance to the prac- 
tising phj'^sician. He began to explore that wonderful mechani.sm 
of the heart by which the organ adjusts it.self to its needs of out- 
put. He exhibited his versatility by important contributions to 
many other departments as, for instance, his discoveries on respi- 
ration, his improvements in ventilation, and his campaign for 
temperance. 

Reaumur, Spallanzani and Prout. — Following up the work 
of Sylvius and his school some progress was made in the know- 
ledge of the digestive processes. The French naturalist, Rent- 
Ant oinc dc Reaumur (1683-1757), remembered for his ther- 
mometer (1731), made experiments on gastric digestion in birds 
(1752). He succeeded in obtaining gastric juice in a pure stale 
and was able to demonstrate its power to dissolve food substance 
in a test-tube kept at body temperature. This was important 
since many believed that the process was induced mechanically 
by the muscles of the stomach wall. Reaumur thus gave the 
deathblow to the iatrophysical conception of digestion. 

The investigation of gastric digestion was now pursued by a 
versatile Italian, the abbe Lazaro Spallanzani (1729-99), who 
showTd that the churning action is an aid, but not an essential to 
the process of digestion (1782). He proved that digestion was 
not of the nature of putrefaction and differed essentially from the 
fermentation of wdne. Spallanzani thus improved on the view of 
Sylvius and took a step towards that solution of the natures of 
putrefaction, fermentation, and digestion which was finally pro- 
vided by Pasteur. He showed that the gastric juice was .secreted 
by the stomach itself, and not introduced into it from other 
organs. He observed that it curdled milk and so began our knowl- 
edge of a separate ferment, that contained in rennet. Spallan- 
zani’s results showed that gastric juice had a solvent power sui 
generis, and that this was of a different order from putrefaction 
or vinous fermentation. 

This phase of digestive physiology was closed by the English 
physician, William Prout (1785-1850), who demonstrated in 
1823 the existence of free hydrochloric acid in the stomach. He 
.showed that the presence of this acid was necessary for gastric 
digestion, but that the actual process of solution of food was the 
work of another agent. The matter was at last brought into the 
range of medical practice by an American army surgeon, Williain. 
Beaumont (1785-1853) who, in the ten years ending 1833, ha^! 
the opportunity to investigate gastric juice in a man who, haviiip 
been shot in the stomach, had a permanent gastric fistula, through 
which the gastric juice could be obtained and the living gastric 
membrane examined at will. 

Galvani, Black and Priestley. — A new department 
physiology was opened by the extension of the knowledge of 
electric phenomena to the living body. Luigi Galvani (i 737 '‘ 9 "^^ 
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of Bologna, while investigating the susceptibility of nerves to 
irritation, showed that nervous action could be induced by elec- 
trical phenomena (1791). He was, as a matter of fact, producing 
:in electrical current. Many thought at the time that a new 
kind of electricity of specially animal origin had been produced 
and they called it “galvanism.” Alessandro Volta (1745-1827) of 
I’avia, deviser of the “Voltaic pile” was able to demonstrate 
( iSoo) that galvanism is without any essential animal relation- 
ship and that a muscle can be thrown into continuous contraction 
by repeating electric stimulations. Humbug and misunderstand- 
ing in connection with the electrical relations of living tissues were 
rife, and it was not till after the period we are now considering 
that electricity came to take a place in rational medicine. The 
change came with E. du Bois Reymond (1818-96) from 1843 
onwards. 

During the second half of the 18th century, important advances 
were made in the knowledge of respiration on the basis of the 
work of the Scottish chemist, Joseph Black (1728-99). Black was 
aware that chalk, when heated, is transformed into quicklime, 
thereby losing its power of effervescing with acids but gaining 
the p)ower of absorbing water. As expressed to-day the changes are: 

(1) CaCO.,=CaO+CO, 

(2) CaO-fH, 0 -Ca(OH)a. 

The first achievement of Black w^as to show that in the j 
process of heating to quicklime the chalk lost weight. This was a 
[)Iow at the phlogiston theory, for it had been supposed that 
quicklime consisted of chalk plus phlogiston. Black now .showed 
that if slaked lime Ca(OH)o be treated with a mild alkali, such | 
as carbonate of sodium, it changes back to the state in which it ' 
was before heating, in fact into chalk, while the mild alkali is 
converted into a caustic alkali. As we now express it : 

(3 ) Ca (OH).+Nam-= CaCOa -)- 2NaOH. 

Black’s triumph consisted es.scntially in showing that reactions 
(1) and (3) were indefinitely reversible and that the same 
amount of CaCO;, could always be extracted from (3 ) as was put 
into (i). The substance given off by the chalk in ( 1 ) and ab- 
sorbed by it in (3 ) he named “fixed air,” We now call it carbon 
dioxide. The conversion of caustic lime into ordinary chalk by 


j The work of Morgagni was worthily Continued by the Scot, 
j Matthew Baillic (1761-1823), a successful London practitioner, 

I who followed a convenient method in arranging his work by or- 
gans instead of symptoms, as Morgagni had done. The task of 
naked eye pathological anatomy, effectively begun by Morgagni, 
was effectively completed by Karl Rokitansky of Vienna (1804— 
78). 

The great teachers of the earlier 18th century, though better 
equipped as regards knowledge than their predecessors, had 
hardly any better apparatus for diagnosis than the ancients. The 
first efficient clinical instrument of precision to merit clinical 
adoption was the “pulse watch.” Sir John Floyer (1649-1734), 
an English provincial physician, introduced in 1707 an instru- 
ment constructed to go for just one minute. Attempts were also 
made to introduce a thermometer into practice, but the construc- 
tion of suitable instruments proved impossible. Both the.se ideas 
gained final admission to practice during the 19th century. 

Two clinical advances of first-class importance, the methods of 
percussion and auscultation were, however, introduced during tht* 
later 18th and early 19th centuries. 

Percus.sion is of great value to the physician as a means of out- 
lining the position of internal organs, e.specially those of the 
chest. It w^as invented (1761) by Leopold Auenbrugger (1722- 
1809), a Viennese phy.sician. Like the thermometer, it was slow 
in entering practice. 

Even more important than the introduction of percussion was 
the invention and adaj)tation of the .stethoscope by the Breton 
physician, R. T. H. Laennec (1781-1S26). {See LALNNiic. ) 
Lalmnec's instrument was first described by him in 1819. It was 
of the uni-tubular type, and at first a mere roll of paper. 

Surgery and Obstetrics.— During the iSih century few new 
principles were introduced into surgery. Nev(‘rth(‘less the im- 
provements in normal and pathological anatomy had their effects 
in surgical technique, .so that oiMuations could be performed that 
had seldom before been attempted. Even the great ef'.t surgeon of 
the century, John Hunter (1728-93) iq.v.) introduced no funda- 
mental new surgical principles. The main clinical improvements 
of the century, apart from operative tCihni(|ue, w(Te probably 
those connected with the treatment of syphilis and the treat- 


exposure, CaO I CO:.=^CaCO:», proved this “fixed air” to be a ment of women in labour. 

normal constituent of the atmosphere. Syphilis, as has been already indicaied, had existed in Euroj)e 


The next advance in the knowledge of the air was made by the 
English Unitarian divine, Joseph Priestley (i733~iSo4L He 
showed that growing green plants would make respired air ag.iin 
respirable, and that they gave off a respirable gas. In 1774 he 
actually prepared oxygen by heating certain oxides, but was still 
hampered by the phlogiston theory. The real passage to the 
modern point of view was made by the French chemist, Lavoisier 
743-94 )■ By quantitative investigation of the changes during 
breathing, burning and calcination, he discovered the true com- 
position of respired air, and .showed how both carbon ditjxide and 
water are normal products of breathing. The modern phy.siologi- 
tal study of respiration dates from Lavoisier. 

Morbid Anatomy and Clinical Medicine. — During the 
earlier 18th century there were published several accounts of 
groups of cases of post-mortem appearances connected with par- 
ticular diseases. Boerhaave regularly attended post-mortem 
examinations. No general pathological principles were elicited. 
The theories of disease were still mainly speculative. This gap 
was bridged by Giovanni Battista Morgagni (1682-1771). He 
Was professor at Padua for 56 years and during this time per- 
formed an enormous number of post-mortem examinations. In 
bis 7gth year, there emerged from bis vast experience his work 
the Seats and Causes of Disease. Its leading feature is the 
''ay in which actual cases are recorded. The life history of the 
patient, the history of his disease, the events in connection with 
bis final illness and manner of death are all recounted with care. 
The condition of the organs at the post-mortem examination is 
minutely described and an attempt made to explain the symptoms 
the result of the lesions. Morgagni introduced the “anatomical 
concept” into the .study of disease. It is the main element in 
modern diagnosis. 


in the later middle ages, but was then confused w'ith leprosy and 
other conditions. Its treatment by mercury was practi.sed at least 
as early as the 15th century, as an inheritance from the. Arabian 
physicians. During the i6th and 17th centuries, various other 
remedies were tried. In the i8th century the experience of gen- 
erations returned again to mercury. 

The second advance was in the treatment and care of women 
in labour. Scientific obstetric works were ])roduced, esj)ec;ially in 
France, in the second half of the 17th century. The obstetric: for- 
ceps, for long a family secret, became widely known in the 18th 
century. For long there was great objection by pregnant women 
to treatment by medical men. The midwives were mostly igno- 
rant, dirty and un.skilful, and the resulting loss of life: enormous. 
The objection to the “man midwife” was only gradually over- 
I come, but his advent was attended by a great fall in maternal 
mortality. One of the ablest and mo.st successful of the obstetric 
pihysicians was William Hunter (1718-83) iq.v.), the brother of 
John Hunter. Numerous lying-in hospitals were founded in Eng- 
land and elsewhere in his time. 

John Hunter. — A new spirit was introduced into surgery by 
John Hunter. As an investigator his powers were superb, but he 
I was handicapped at every turn by literary incoherence. Nevi*r- 
I theless, with him surgery begins to appear at last as a real 
1 science, and not as a mere applied art. Hunter brought to bear 
I on the subject a mind stored with ideas drawn from comparative 
I anatomy and pathology. 

Technical advances are connected with Hunter’s name, but bir. 
real scientific importance is as a pioneer in the making and order- 
ing of museums. His monument is the Hunterian museun. in 
London, ba.sed on his specimens of which many still survive. 
Natural history museums, as now constituted in all civilized 
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countries, have been intluenced, if they have not been derived, 
from that which he literally gave his life's blood to found. 

Beginning of Vital Statistics. — ^The mathematical manner 
of the presenting of collective medical data was first appreciated 
by the versatile English physician and inventor. Sir William Petty 
(1623-87) (sec Petty), the “father of Political Economy." In 
1662 and on many subsequent occasions he joined a friend. John 
Graunt, in issuing Natural and Political Observations upon the 
Bills of Mortality of London. He endeavoured to deduce popula- 
tion, death-rates, disease prevalence and other matters of vital 
statistics from the crude figures of the day. 

•In 1761, a Prussian clergyman, J. P. Siissmilch (1707-82), 
produced a theological work, The Divine Ordinance manifested 
in the Human Race through Birth, Death and Propagation. Its 
object was to exhibit God's design in the constant numerical 
relationships of vital statistics. The work is of great historic 
and scientific importance. It was based upon a vast mass of 
statistics and showed significant advance in method. From the 
time of its publication, statistical studies advanced rapidly. 

Statistical science was placed on a firm foundation by the 
Belgian astronomer, Lambert Quetelet (1796-1874). His prin- 
cipal work, On Man and on the Devclopme^it of his Faculties, an 
Essay on Social Physics, contains his statistical researches on the 
development of the physical and intellectual qualities of man and 
on the “average man” both physically and intellectually consid- 
ered. In his treatise of 1S48 On the Social System and the Laws 
which govern it, he .shows how the numbers representing the in- 
dividual qualities of man may be grouped round the numbers 
referring to the average man in a way corresponding to the prin- 
ciples of the theory of probabilities. 

Military, Naval and Prison Medicine. — During the iSth 
century the only sick of whom statistics were available were 
soldiers, sailors and prisoners. Thus the most important move- 
ments in preventive medicine, both in England and elsewhere, 
were initiated by naval and military surgeons. 

The experience and position as chief medical officer of the 
British army of Sir John Pringle (1707-82) enabled him to get 
many of his reforms generally accepted. He was among the first 
to see the importance of ordinary putrefactive processes in the 
production of disease, and quite the first to apply these prin- 
ciples in hospitals and camps. He identified the deadly “gaol 
fever” or typhus with “hospital fever,’’ and laid down rules for 
the hygiene of camps. 

The Scottish physician, James Lind (1716-94) had a long naval 
experience. In an important work on scurvy (1753), then a very 
common and fatal disease at sea, he demonstrated how it might 
be prevented by fre.sh fruit or lemon juice. Fresh water had 
always been difficult to obtain on sea voyages. Lind arranged for 
sea water to be distilled for the purpose. He introduced rules for 
the prevention of typhus on ships, and made great improvements 
in naval hygiene. His essay of 1757, On the most effectual means 
of preserving the Health of Seamen, is very important. He also 
wrote an Essay on Diseases of Europeans in Hot Climates, which 
opened the campaign for the conquest of the tropics for the 
white man. Captain James Cook (1728-79), the explorer, adopt- 
ed Lind’s principles and established a record in a voyage to the 
South Seas. 

Public Health Improvements.— The advent of the new sys- 
tem of labour in the i8th century had important reactions on 
public health. The .system ])cgan and has been most pronounced 
in England, but it has now .spread to all civilized countries. With 
the growth of towns and increased population there was an in- 
creased demand for food. The country became better cultivated 
and better drained, and there were many improvements in agri- 
culture. Certain diseases began to diminish, and notably malaria, 
essentially a disease of undrained and ill-cultivated lands. 

The improvement of hygienic conditions in the towns began 
in England soon after the middle of the i8th century. West- 
minster obtained an Improvement Act in 1762, Birmingham in 
1765, the City of London in 1766, Manchester in 1776, and most 
of the other provincial towns soon followed. As a result of .such 
acts noisome streams, which were but open drains, were covered 


in, streets were paved and lighted, and sewers improved. There 
were still many glaring defects of sanitation, including much which 
would horrify us now. 

The improvement of such conditions as these could only be 
made by state action. This was clearly perceived by the social 
philosopher, Jeremy Bentham (1748-1832) (q.v.). The efficient 
agents in convincing the public that factors which influence the 
health of the country must be the concern of the legislature were 
two disciples of Bentham, the 19th-century reformers, Thomas 
Southwood Smith (1788-1861) (q.v.) and Edwin Chadwick 
(1800-90) (q.v.). 

Rise of Hospitals. — An important hospital and dispensary 
movement aro.se about the middle of the i8th century. Many 
great hospitals both in England and in Continental countries were 
then either founded or rebuilt. The London ho.spital was rebuilt 
in 1752; St. Bartholomew’s in 1730-53. Between 1700 and 1825 
no fewer than 154 hospitals and di.spensaries were founded in the 
British Isles. Though defective from the modern point of view, 
yet under the influence of the sanitarians, such as Hales, Pringle 
and Lind, these were far better equipped and better ventilated 
than institutions con.structed at the beginning of the 18th century. 
The industrious Howard gives a very complete jncture of them 
and one that is more favourable than might have ]>een expected. 
The main defect was the nursing. This was better in the lying-in 
hospitals, where the services of a higher type of woman were 
available, and where ladies served on the management. The gen- 
eral state of the ho.spitals remained almost stationary from the 
mid-iSth century until transformed by the changes in surgery 
and nursing in the .second half of the 19th century. 

Inoculation and Vaccination. — ^During the i8th century 
.smallpox was never absent from this country. From time to time 
the disease became epidemic. The outbreaks, often grave and 
fatal, varied greatly in virulence. Infection with a mild form would 
lead to protection from a graver. In the East a method of direct 
inoculation of the disease from a patient suffering from a slight 
attack was widely in vogue from an early dale. The practice 
attracted little attention in Europe until Lady Mary Wortley 
Montagu (1689-1762) .studied it at Constantinople. It was then 
soon taken up in England, and became recognized on the Con- 
tinent . 

The efforts of Lady Mary were reflected on the other side of 
the Atlantic. The Puritan leaders. Increase Mather (1639-1723) 
(q.v.) and Cotton Mather (1663-1728) ((7.7;.), turning from their 
exploits against wdtehes, ardently urged the operation. In Eng- 
land the learned Dr. Richard Mead (1673-1754) (q.v.). who ex- 
ercised very great influence on the medical world in his day, pub- 
lished in 1747 a wmrk in which he supported the practice. It 
spread widely and rapidly. The operation was largely in the hand.^ 
of specialists who w'ere not alw'ays medical men. 

Such was the state of affairs when the country practitioner, 
Edward Jenner (1749-1823) (q.v.), came upon the scene. In 
1796 he demonstrated that the condition known as cowpox t>r 
vaccinia gave immunity to smallpox. From that time “vaccina- 
tion” with cowpox has taken the place of the old method of 
inoculating wdth .smallpox. 

The discovery of vaccination is a mere trifle compared to the 
train of new work and new thought that wns ultimately opened by 
the study of immunity to disease of which that established by vac- 
cination is a special instance. The work of Pa.sleur, Lister and 
Koch, and the main part of the modern therapeutical movement, 
are based on the study of the type of phenomena to which Jenm r 
drew attention. 

General Tendencies of Modern Medicine. — During tin 
19th century medicine has developed along lines which separate 
it from that of the previous period. On the one hand there hf 
been an ever-increasing tendency to adopt into medicine method-’ 
and knowledge derived from the special sciences. On the other 
hand there has been no less marked a tendency for medical pnn - 
ticc and tradition to split up into discrete departments or su- 
called “specialities.” These tendencies have brought unquestion 
able drawb.ncks along with manifest and admitted gains. It hn> 
become more and more difficult to survey the field as a whole- 
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not so much because of increase of knowledge — this is a diffi- 
culty countered by improved methods of bibliography and ab- 
straction — as because of the artificial divisions and distinctions 
between the various departments. Moreover, regarded from the 
point of view of the medical man, it has become more difficult 
for the specialist to consider the condition of the patient apart 
from the diseased organ on which he is concentrating. Thus, that 
precious and indefinable quality of judgment has become doubly 
\aluable to the practilioner of medicine in circumstances which 
render its exercise more difficult. 

The system of medical specialization so characteristic of our 
age, though begun in England, spread to the Continent and 
aiYected no school more profoundly than that at Vienna. This seat 
i)f learning was long the main place of pilgrimage for English- 
speaking medical men w’ho desired to continue their studies 
abroad. The high development of specialism at Vienna, which 
began soon after the middle of the 19th century, reacted in its 
(urn on the English schools. This specialism has tended to take 
on a peculiar form in England, owing to the fact that the pro- 
fession of medicine there has remained almost entirely unen- 
dowed. In England even the most scientific exponents of medi- 
cine have, till quite recently, always been forced to make their 
livelihood in practice. In medicine the existence of a specialty 
has thus often depended not so much on the direction and extent 
in the acquisition of new knowledge, as on the increasing demand 
for a very high degree of technical manipulative skill. 

Moreover, the medicine of the 19th century, in so far as it is 
more scientific, differs from that of the older period in that it is 
more clearly founded upon physiological investigation. Thus 
physiology has become the natural introduction to medical study, 
a.s has been recognized in the medical curriculum. Therefore, to 
render intelligible any discussion of the medical thought of the 
last century, it is neccs.sary to examine the physiological develop- 
ments which have influenced that thought most deeply. 

Morphology and Physiology.— -The general character of 
physiological development during the modern period may be 
described as “synthetic.” The study has become synthetic because 
physiologists have come to study organs, not so much in and for 
themselves as in relation to other organs. This increasing syn- 
thetic tendency has, to some extent, mitigated the evils of 
increasing scientific specialization. 

By the beginning of the iglh century the knowledge of the 
naked eye structure of the human body had been pushed well 
nigh as far as possible. Subsequent progress, in so far as it has 
taken the direction of morphology, the pure study of form, has 
been in the departments, firstly, of comparative anatomy, in 
which the leading figure was that of Georges Cuvi^-r (1769-1832) 
(q.v.) in France, followed by Richard Owen (1804-92) (q.v.) 
Jind Thomas Henry Huxley (1825-95 ) (^.r. ) in England, by Karl 
Gegenbaur (1826-1903) (q.v.) in Germany, and by E. D. Cope 
(1.S40-97) in America; secondly, of development or embryology, 
a movement which was led by Karl Ernst von Baer (1792-1876) 
(q.v.) and Wilhelm His (1831-1904) in Germany, Francis Mait- 
land Balfour (1851-82) (q.v.) in England, and C. S. Minot 
(1852-1914) in America. The general character of the work of 
the.se men is considered under separate articles. (See Com^para- 
tivk Anatomy and Embryolo(;y. ) 

Far more important in its effect on medicine than the morpho- 
h’ncal movement has been the great impulse given to physio- 
logical progress by a series of very great teachers. Most of the 
more prominent of these in the earlier part of the modern period 
)vcre Germans. France has taken a secondary place with the 
i'^olated but superb genius of Claude Bernard. The Engli.‘5h-speak- 
I'lg world did not come to occupy an important position in the 
history of modern physiology until the last quarter of the 19th 
teniury, though at an earlier period she produced Sir Charles 
Bell (1774—1842) (q.v.) and Marshall Hall (1790-1857). Since 
•he latter part of the 19th century England has come to occupy 
iho main field with Michael Foster (1836-1907), Gaskell (1849- 
■’>14), Schafer (1850— ), Gowland Hopkins (1861- ), 

'Sherrington (1861- ), Bayliss (1863-1924) and SLirling 

' *^66-1927). 
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Muller, Liebig, Ludwig and Bernard.— The foundations of 
German physiology were laid by Johannes Muller (1801-58) 
(9.1*.), Justus von Liebig (1803-73) (q.v.) and Karl Ludwig 
(1816-95) (o'.^ )- These three men may be regarded as typifying 
the application of the comparative, the chemical and the physical 
methods to physiological investigation. They were all great teach- 
ers, and the course of modern physiology as a separate science 
and discipline has been their work through their numerous pupils. 
Claude Bernard (1813-78) (9.7'.), perhaps more brilliant than 
any of them, has exerted his influence rather through his wTitings 
than personally. 

Mullers text-book of physiology, which began to appear in 
1834, niarks the starting-point of physiology as a normal intro- 
duction to medicine. Not only did Muller’s work sum up all the 
knowledge of the day, but it brought before the reader many new 
points of view. Foremost of these was the “Law of Specific Nerve 
Energies,” according to which each sense nerve, however stim- 
ulated, gives rise to the particular sensation that is associated 
with it and to no other, and conversely the same stimulus, applied 
to different .sense organs, produces a sensation which accorils with 
the organ .stimulated. Thus, sensation is a specific attribute. This 
implies that the things of the external world are not, in them- 
selves, discernible by us, but are known only by the way they act 
on the senses, acting in different ways on different senses. This 
conclusion is not only of physiological importance but is funda- 
mental for our view of the validity of scientific method itself. 

Justus von Liebig, of Giessen, was and long remained the 
dictator of the chemical view of life. He did more than any other 
man to introduce laboratory teaching into medicine. The many 
scientific advances that he initiated arc considered under his name, 
but we may note, first, his method fur detecting and measuring 
urea, a substance regularly formed in the course of the bodily 
processes; secondly, his introduction, along with his colleague 
Wohler (1800-82), of the conception of the “radicle” as a chem- 
ical group capable of forming an unchanging constituent through 
a series of compounds; thirdly, his doctrine* that animal heat is 
the result of combustion and is not “innate”; and fourthly, his 
leaching that plants derive their carbon and nitrogen from the 
carbon dioxide and ammonia in the atmosphere, and that these 
compounds are returned to the atmosphere by the pkints in the 
proce.ss of putrefaction, thus producing a sort of circulation in 
nature. 

Claude Bernard, the greatest physiological expenmentcr that 
has ever lived, did more than any other physiologist to create the 
view of the body as a machine in which all the parts are inter- 
dependent. In the course of his researches on the action of the 
liver, he showed that the body could build up very complex 
chemical substances as well as break them clown. He did pioneer 
work in elucidating the digestive functions, and in explaining the 
regulation of the blood supply. 

Karl Ludwig, who had more pupils than any other of the great 
physiologists, published most of his work in their names. He was 
very ingenious as a deviser of physical apparatus, and was very 
well equipped in physics and chemistry. He was responsible for 
introducing graphic methods into science in general, and into 
physiology in particular. In doing this he was particularly for- 
tunate in adapting the device of the kymograph, which had 
been originally introduced by Thomas Voung in 1807. Ludwig 
applied him.self to every branch of physiology. He was a mechan- 
ist and he is important in this connection because of his success 
in showing that glandular activity can be brought under the law 
of conservation of energy. 

Investigation of the Nervous System. — Important funda- 
mental work in physiology was done by Charles Bell (1774- 
1842) (q.v.) and Marshall Hall (1790-1857) iq.v.). Bell demon- 
strated the specific sensory (afferent) character of the dorsal 
spinal roots and the motor (efferent) character of the ventral 
spinal roots, a tact which forms the basis of the physiology of 
the nervous system. Marshall Hall established (1833) the dif- 
ference between volitional action and unconscious reflex, and, 
indeed, effectively introduced the conception of reflex action 
to the scientific world. Since Hall’s lime there has been a great 
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extension of the conception of reflexes. The nervous system {q.v.) 
is integrated under higher and higher centres, till at last the 
highest centres of the brain are reached. A knowledge of this 
mechanism is es.sential for the theory and practice of medicine. 

In connection with this process of integration comes the impor- 
tant question of the localization of the functions of the brain. 
'Phis idea was developed in the first third of the igth century by 
the Viennese workers, Franz Joseph Gall (1757-1S28) and Johan 
Caspar Spurzheim (1776-1832) who ultimately developed into 
phrenological ciuacks. Later a number of observers — Paul Broca 
(1824-80) iq.v.), Hughlings Jackson (1834-1911) {q.v.) and 
David Ferrier (1S43-192S ) {q.v.) among them — studied the parts 
of the cortex specially connected with movement. Many opera- 
tions previously regarded as involving complex mental processes, 
such as speech, reading, writing, drawing, etc., have been repre- 
.sented as depending on simple nervous relationships. Centres for 
the initiation of these operations have been described. Of late 
there has been reaction from this mechanical conception of the 
brain as an organ of the mind, especially under the leadership of 
Henry Head (b. 1861). The older school has, however, achieved 
striking clinical successes, especially at the hands of Jean Marie 
Charcot (1825-93) (^q.v.) and his school. ( 5 cc Brain: Neuro- 
pathology.) 

Cellular Pathology. — ^Thc doctrine of the essential cellular 
nature of living things had been established by 1840. ( 5 ^ 6 * Biol- 
ogy: History.) Soon the conception of protopla.sm as the physical 
basis of life, and the general structure of the cell, including the 
nucleus as an essential structure, came into clear view. The study 
of tissues — ^histology — was raised to the status of an independent 
science by the Swiss, Albrecht von Kolliker (1817-1905) {q.v.)y 
a pupil of Johannes Muller (q.v.). Kolliker wrote the first text- 
book of histology in 1S50. 

A very important influence on medical thought was that of 
Rudolf Virchow (1821-1902) (q.v.). Ilis great achievement was 
the extcn.sion of the cell theory into the analysis of diseased 
tissues. In his work Cellular Pathology, first published in 1858, 
he analysed diseased tissues from the point of view of cell forma- 
tion and cell structure. Important sections of the science of cellu- 
lar pathology were explored so well by Virchow that they have 
been little extended by his successors. He initiated the familiar 
idea that the body may be regarded as a “cell state in which 
every cell is a citizen.” Disease is often but civil war. The white 
blood corpuscles, which have the power of engulfing and rendering 
innocuous bacteria and other foreign bodies, have been compared 
to police or scavengers. Some of these ideas had been adumbrated 
by A. V. Waller (1816-70) and were further developed by the 
Russian biologist working in Paris, Elie Metschnikoff (1845-1916) 
and by the English worker, Almroth Wright (b. 1861). 

Since Kolliker and Virchow, the study of the intimate structure 
and workings of the cells themselves, as distinct from the tissues, 
has become a separate science, cytology (q.v.), which has been 
further extended to the study of cells in disease cyto-pathology. 
Among the major developments of cyto-pathology is the study of 
abnormal new growths, among which cancer (q.v.) takes a leading 
place. Apart from these .special developments, there has been an 
extensive and intensive exploration of the microscopic appear- 
ances of diseased organs. This exploration has been illuminated by 
our knowledge of the nature and action of the micro-organisms 
of disease, and has been guided by experimental methods of pro- 
ducing disease in animals, a procedure which has become of in- 
creasingly greater importance since the days of Pasteur and Koch. 

From this period, synchronous with the rise of bacteriology, we 
must leave the history of medicine which, from now onwards, 
passes within the range of special articles on various medical 
subjects to which the reader is referred. 

Bibljocraphv. — General: Mitteilungen z. Geschichte d. Medizin u. d. 
Aaturwis^enschaften from jyoa ; Jsis from 1913 ; F. H. Garrison, Intro- 
duction to the History of Medicine (1928) ; C. Singer, Short History 
of Medicine (1928). 

.Ancient Medicine: C. Singtrr, Greek Medicine and Creek Biology 
ti92i); G. Sarton, Introduction to the History of Science (1927); 
W. H. S. Jones and E. T. VV^ithington, Hippocrates with an English 
Translation (1922-28). 


Mediaeval Medicine: M. Ncuburger, History of Medicine (1916- 
21) ; C. Singer, From Magic to Science (1928) ; Fasciculo di Medicim 
(1925). 

Special Departments of Medicine: C. Singer, Evolution of Anatomy 
and Discovery of the Circulation of the Blood (1922) ; M. Foster, His- 
tory of Physiology (1901) ; M. Neuburger, Die historische Entwicklun^ 
d, exp. Gehirn u. Ruckenmarksphysiologie (1897) ; E. Gurlt, Geschichii 
d. Chirurgie (1898) ; P. Leccne, U Evolution de la chirurgie (1923) ; H 
Fa.shender, Geschichte d. Geburlshilfe (1906) ; H. Schelenz, Geschichtv 
d. Pharmazie (1904); J. Hirschberg, Geschichte d. Augenheilkunde 
(1908-18). (C. Sr.) 

MEDINA, JOSE TORIBIO (1852- ), scholar, author 

and bibliographer, was born in Santiago dc Chile on Oct. 21, 1852. 
After an excellent education, he received his degree of advocate 
at the university in Santiago in 1873, but such time as he could 
spare from the practice of his profession he consistently gave to 
literature and the study of American history. In 1875 he was 
appointed first secretary of legation in Lima, went to the United 
State.s in the following year and spent the next two years travelling 
in the United States and Europe, where he made a careful study 
of documents relating to the history of Chile. Shortly after his 
return to Chile he made a dangerous journey into Araucania in 
1 8 79 to gather materials for a work on Los Ahorigenrs dc Chile, 
to be the first volume of a complete history of Chile which he had 
projected. In 1881, upon the conclusion of the War of the Pacific, 
in which he .served as auditor of the re.serves in Tarapaca, he 
went to Spain as first secretary of the newly established legation 
in Madrid where he was able to make extensive researches into 
the archives of the Indies in Seville and Simancas. When he re- 
turned to Chile in 1886 he set up his own printing press, from 
which and its successors he sent out a great number of books. Itj 
addition to his own works, Medina has edited numerous others 
relating to the whole range of discovery, exploration, history and 
geography in all the Americas, particularly Chile. 

His labours in the entire field of Hispanic-Amcrican bibliogniphv 
have been stupendou.s, a list of his works would exceed 300 titles, 
among them: llistoria dc la. literatura colonial en Chile (1878); 
BibUoirca amcricana (1S88) ; Colcccidn de documentos (30 vol. 1888) ; 
Historiadores dc Chile (33 vol.) ; Biblioleca hispano-amerienna (1898 
1907); Los Tribunates del Santo Oficio en America; La imprenta en 
Rio de la Plata (1892), en Santiago de Chile (1891), en Lima (1904 
07), en MHico (1907-12) ; La Araucana (1910), a monumental edition 
in five folio volumes unlikely ever to be superseded; El descubrimiento 
del Oc^ano Pacifico (1920); Cervantes en las letras chilenas (1923), 

Sec W. B. Parker, Chileans of To-Day (Santiago dc Chile, 1920). 

(W. B. P.) 

MEDINA, or rather EL-MEDINA (the city), or Medinat 
! Rasul Allah (the city of the apostle of God), a town of Arabi:i, 
about 820 m. by rail S.S.E. of Damascus, the refuge of Mohammed 
on his emigration from Mecca, and a renowned place of Muslim 
pilgrimage, consecrated by the pos.scs.sion of his tomb. The name 
Medina goes back to the Koran (sur. xxxiii. 60); the old name 
was Yathrib, the Lathrippa of Ptolemy and lathrippa of Stephanus 
Byzantius. 

Medina stands in a mountain basin on the uptilted western 
edge of the ancient plateau mass of Arabia. To the west the land 
falls abruptly to the Red sea coastlands, while southward the 
plain extends unbroken to the horizon. The mo.st important 
mountain groups surrounding Medina are Jebel Ohod, the scene 
of the famous battle (sec Mohammed), Jebel Thowr, Jebel 
*Ayr and Jebel Sala. A number of torrent courses descend from 
the mountains, and converge in the neighbourhood of the town, 
to unite farther west at a place called Zaghaba, whence they 
descend to the .sea through the “mountains of the Tehama” — Ihi 
rough country between Medina and its port, Yanbua. The con 
vergence of torrent-courses in the neighbourhood of Medina make.- 
it one of the best-watered spots in northern Arabia. The city 
lies close to one of the great volcanic centres of the peninsul:* 
which was in violent eruption as late as a.d. 1266. Volcanic ac- 
tivity has tended to confine the underground water, which can 
reached at any point of the oasis by sinking deep wells. Nearl>' 
all the houses in Medina have their own wells, and good drinking 
water is supplied to the city from a spring near the village ui 
Kuba, 4 m. to the south. The volcanic soil, although impaired 
in some places by salt, has given a tradition of fertility to th‘‘ 
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city from the days of the Prophet. Thus situated, Medina was 
originally a city of agriculturists, unlike Mecca, which is a city 
of merchants. The latter was a haram, or sanctuary, before the 
time of Mohammed, but Medina became a sanctuary only at 
the Prophet’s command. 

We first hear of the oasis held by Jews, among whom emigrants 
from Yemen afterwards settled. From the time of the emigration 
of Mohammed (a.d. 622) till the Omayyads removed the seat 
of empire from Medina to Damascus, the town became prominent 
as the capital of the new power that so rapidly changed the fate 
of the East. Its fall was not less rapid and complete, and since 
the battle of Harra and the sack of the city in 683 it has never 
regained political importance. (See Caliphate.) Mohammed in- 
vested the country round Medina with an inviolable character 
like that of the haram round Mecca; but this provision has never 
been observed with strictness. After the fall of the caliphs, who 
maintained a governor in Medina, the native amirs enjoyed a 
fluctuating measure of independence, interrupted by the aggres- 
sions of the sherifs of Mecca, or controlled by an intermittent 
Egyptian protectorate. The Turks, after the conquest of Egypt, 
held Medina for a time with a firmer hand; but their rule grew 
weak, and was almost nominal long before the Wahhabis first took 
the city in 1804. A Turko-Eg\ptian force re-took it in 1812, and 
the Turks remained in effective control until the revival of the 
Wahhabi movement under the Ibn Sa'ud, from 1912 onwards, 
increased their difficulties. Turkish rule ceased during the World 
War, and El Husain, the Hashimite king of the Hijaz, revolted 
against them. He later came into conflict with Ibn Sa‘ud. Medina 
was in the hands of the Hashimite Government up to 1924, when 
it was besieged for 15 months and ultimately fell to Ibn Sa‘ud 
(q.v.). 

The city proper is surrounded by a high, strong wall, with 
lowers and nine gates forming an irregular oval running to a kind 
of angle at the north-west, where stands a fort built by the Turkish 
Sultan Selim in a.d. 1532. A second wall, less massive than the 
inner one, extends from near the Bakia cemetery, where 10,000 
of the Prophet’s companions are said to be buried, to the fort at 
the north-west end. The space between the outer and inner walls 
is occupied by various suburbs of the city, and is also a resting 
place for the desert caravans. The oldest quarter of the city is 
at the eastern end, that is between the great mosque and Bab 
cl Bakia. This is a region of small houses and tortuous streets. 
The glory of Medina, and the only important building, is the 
mosque of the Prophet, in the eastern part of the city, a spacious 
enclosed court between 400 and 500 ft. in length from north to 
south, and two-thirds as much in breadth. The minarets and the 
lofty dome above the sacred graves arc impo.ing features; but 
the circuit is hemmed in by houses or narrow lanes, and is not 
remarkable, except for the principal gate (Bab cs-Salam) at the 
southern end of the west front, facing the sacred graves, which 
is richly inlaid with marbles and fine tiles, and adorned with 
golden inscriptions. This gate leads into a deep portico, with ten 
rows of pillars, running along the southern wall. Near the farther 
end of the portico, but not adjoining the walls, is a sort of door- 
less house or chamber hung with rich curtains, which is sup- 
posed to contain the graves of Mohammed, Abu Nekr and Omar. 
To the north of this is a smaller chamber of the same kind, draped 
in black, which is said to represen*: the tomb of Fatima. Both are 
enclosed with an iron railing, so closely interwoven with brass 
wire-work that a glimpse of the so-called tombs can only be got 
through certain apertures, where intercessory prayer is addrcs.^ed 
to the Prophet, and pious salutations are paid to the other saints. 
The portico in front of the railing is paved with marble, and in 
the eastern part with mosaic, laid with rich carpets; the southern 
w’all is clothed with marble, pierced with windows of good stained 
S'iiss, and the great railing has a striking a.spcct; but an air of 
tawdrincss is imported by the painting of the columns, especially 
;ii the space between the tomb and the pulpit, which has received, 
in accordance with a tradition of the Prophet, the name of the 
Garden (rauda)t decorated with barbaric attempts (o carry 
out this idea in colour. The throng of visitors passing along the 
•'^outh wall from the Bab cs-Salam to salute the tombs, is separated 
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from the Garden by an iron railing. Within the court are the well 
of the Prophet, and some palm trees said to have been planted by 
Fatima. 

The original mosque was a low building of brick, roofed with 
palm branches, and much smaller than the pre.sent structure. 
The wooden pulpit from which Mohammed preached appears to 
have stood on the same place with* the present pulpit , in the 
middle of the south portico. The dwelling of the Prophet and 
the huts of his women adjoined the mosque. Mohammed died in 
the hut of Ayesha, and was buried where he died; Abu Bekr and 
Omar were afterwards buried beside him. In a.d. 71 i the mosque, 
which had previously been enlarged by Omar and Othman, was 
entirely reconstructed on a grander scale, and in Byzantine style, 
by Greek and Coptic artificers at the command of the caliph 
Walid, and under the direction of Omar Ibn Abd-al-Aziz. The 
enlarged plan included the huts above named, which were pulled 
down. Thus the place of the Prophet’s burial was brought within 
the mosque; but the recorded discontent of the city at this step 
shows that the feeling which regards the tomb a.s the great glory 
of the mosque, and the pilgrimage to it as the most meritorious 
that can be undertaken, except that to Mecca, was .still quite un- 
known. It is not even certain what was done at this time to mark 
off the graves. Ibn 'Abd Rabbih. in the beginning of the loth cen- 
tury C/kd, Cairo cd., hi. 366), describes the enclosure as a hexag- 
onal wall, rising within three cubits of the ceiling of the portico, 
clothed in marble for more than a man's height, and above that 
height daubed with the unguent called khaliik. This may be 
supplemented from Istakhri, who calls it a lofty hou.se without 
a door. That there are no gravestones or visible tombs within is 
certain from what is recorded of occasions when the place was 
opened up for repairs. Ibn Jtibair (p. 193 seq.) and Samhudi 
speak of a small casket adorned with silver, fixed in the eastern 
wall, which was supposed to l)c optwsitc the head of the Prophet, 
while a silver nail in the south wall indicated the point to which 
the corpse faced, and from which the salutation of the worshippers 
was to be addressed (Burton misquotes). The smaller chamber 
of Fatima is comparatively modern. In the time of Ibn Jubair 
and of Ibn Batuta (unic.ss the latter, as is so often the case, is 
merely copying his predecessor) there was only a small marble 
trough north of the rauda (or grave) which “is said to be the 
house of Fatima or her grave, but God only knows.” It is more 
probable that Fatima was burned in the Baki, where her tomb 
wa.s also shown in the 12th century (Dm Jubair, pp. 198 seq.). 

The mosque was again ext ended by the caliph Mahdi (a.d. 781 ) 
and was burned down in 1256. Of its appearance before the fire 
we have two authentic accounts by Ibn *Abd Rabbih early in the 
10th century, and by Ibn Jul)air, who visited it in 1184. The old 
mosque had a much finer and more regular appearance than the 
pre.sent one; the interior walls were richly adorned with marble 
and mosaic arabesques of trees and the like, and the outer walls 
with stone marquetr>'; the pillars of the south portico were in 
white plaster with gilt, capitals, the other pillars were of marlfle. 
Ibn ‘Abd Rabbih speaks of t 8 gates, of which, in Ibn Juhair’s 
time, as at present, all but four were walled up. There were then 
three minarets. After the fire which took place just at the time 
of the fall of the calii)ha1c, the mosque long lay in a miserable 
condition. Its repair was due chiefly to the Egyptian sultans, 
especially to Kait Hey, whose rc.storation after a second fire in 
1481 amounted almost to a comiflete rf‘Con.struction. Of the old 
building nothing seems to have remained but some of the columns 
and part of the walls. The minarel.s have also been rebuilt and 
two new ones added. The great dome above the tomb, the railing 
round it, and the pulpit, all date from Kail Bey’s restoration. 

The prinrijxd street in the city is the one running from the 
Egyptian gate to the mosque entrance at Bab cs-Salam. It is 
known as Es Suk, and is the market strit^t. 11 i« vegetable and 
cattle market are held just outside the inn<*r wall, near the B^b- 
esh-ShOiia, while the grain market is held lower down, near the 
Eg>'ptian gatf . In 1908 a railway line was completed from 
Dama5cu.s to Medina. This increased considerably the prosperity 
of the city, and many wealthy residents from Turkish lands came 
here to iive. At the height of the Turkish rule the city had pos- 
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sibly some 70,000 or more inhabitants, but the unrest in the 
country since 1912, and particularly the 15 months siege of 
Medina, had depleted this number to almost 6,000 in 1927. Much 
of the cultivated land in the neighbourhood of the city has been 
abandoned for similar reasons. In times of prosperity the volcanic 
soil among the surrounding hills grew thousands of palms, and 
beneath their shade were grown cereals, particularly wheat and 
barley, and also fruits. Many of the fields show evidence of deep 
digging and removal of the surface soil, so as to utilize the richer 
soils beneath. The date trade is very important, and has links 
with Egypt, Syria and India. Medina was at one time a great 
centre for Mohammedan theological students. About 3 m. from 
the Syrian gate, on the west of the city, is a large wireless tele- 
graph station, placed beneath the old Turkish fort. 

Bibliography. — Medina has been described from personal observa- 
tion by Burckhardt (1815) and Burton (1853), and by the Arab 
geographers, BakrI and Yaqut. Be.sides Ibn 'Abd Rabbih and Ibn 
Jubair, SamhudI wrote a history of the region. An extract is published 
by Wustcnfcld in the Gottingen Abhandlungen, vol. ix. (1861). It 
deals with the period down to the 15th century. See also C. M. 
Doughty, Travels in Arabia Peserta, vol. ii.; Eldon Rutter, The Holy 
Cities of Arabia, vol. ii. (1928). 

MEDINA, a village of Orleans county, New York, U.S.A., 
40 m. N.E. of Buffalo, on Oak Orchard creek, the State Barge 
canal and the New York Central railroad. Pop. (1920), 6,011 
(84% native white); 1928 local estimate, 7,000. It is surrounded 
by apple, peach, cherry and pear orchards and vegetable gardens, 
and there are quarries of the valuable Medina sandstone. Hydro- 
electric power is developed from falls in the creek, and at a large 
storage dam built in 1902. The village has large cold-storage 
w’arehouses, fruit evaporators, vinegar and pickling plants, flour 
mills, foundries, furniture factories and various other manufac- 
turing industries. The village was incorporated in 1832. 

MEDINA SIDONIA, DON ALONSO PEREZ DE 
GUZMAN EL BUENO, 7th Duke of (1550-1615), com- 
mander-in-chief of the Spanish Armada, was born Sept. 10, 1550. 
His father, Don Juan Clares dc Guzman, died in 1555, and Don 
Alonso became duke, and on the death of his grandfather in 
1559, master of one of the greatest fortunes in Europe. The 
family of Guzman first appears in the 10th century, and the 
branch to which the dukes of Medina Sidonia belonged was 
founded by Alonso Perez de Guzman (1256-1309), El Bueno 
“the stout-hearted,” so called for allowing his son to be killed 
rather than surrender Tarifa (1296). The duchy of Medina Sidonia 
was conferred on his descendant, Juan Alonso de Guzman, count 
of Niebla in 1445. The titles and grandee.ship passed in accordance 
with Castilian law\ by marriage of a daughter and heire.ss in 1777, 
to the marejuess of Villafranca, and have since remained in that 
house. The 7th duke married Ana de Silva y Mendoza, daughter of 
the prince of Eboli. Though he bore the name of El Bueno, he was 
a man of mean spirit. Appointed to the command of the Armada 
on the death (Feb. 9, 1588) of the marquess de Santa Cruz {q.v.), 
he sought to move Philip II. (who forced him to go out) by 
piteous declarations that he had neither exi:)eriencc nor capacity, 
and was always sick at sea. His conduct of the Armada justified 
his plea. He was even accused of cowardice, and was completely 
broken by the sufferings of the campaign. He retained his i:)Osts 
of “admiral of the ocean” and captain-general of Andalusia in 
spile of the contempt openly expressed for him by the whole 
nation. In 1596 his sloth and timidity lost Cadiz to the English. 
He was held up to ridicule by Cervantes in a sonnet. Yet the royal 
favour continued unmerited and unabated even under the succc.s- 
sor of Philip II. In 1606 the duke’s obstinacy and folly cau.sed the 
loss of a .squadron which was destroyed near Gibraltar by the 
Dutch. He died in 1615. 

See C. Fernandez Duro, La Armada ittvincible (Madrid, 1884). 

MEDINA SIDONIA, a town of southern Spain, in the 
province of Cadiz 21 m. by road E.S.E. of Cadiz. I^p. (1920), 
13,416. Medina Sidonia is built on an isolated hill surrounded by 
a cultivated plain. It contains a fine Gothic church, several 
convents, and the ancestral palace of the dukes of Medina Sidonia. 
Medina Sidonia is doubtfully identified with the Asido of Pliny. 
Under the Msigoths the place was erected into a bisliopric (As- 


sidonia); in the beginning of the 8th century it was taken by 
Tariq. In the time of Idrisi ( 1 2th century) the province of Shaduna 
or Shidona included among other towns Seville and Carmona; 
later Arab geographers place Shaduna in the province of Seville. 

MEDIOLANUM, the chief ancient city in Gallia Transpa- 
dana (mod. Milan, q.v.), Italy. The name is Celtic. The Romans 
defeated the Insubres in 225-222 b.c., and stormed Mediolanum 
itself in the latter year. Its inhabitants rebelled in the Hanni- 
balic War, but were reduced to obedience in 196 b.c. In Strabo’s 
time it was on an equality to Verona, but smaller than Patavium, 
but later increased. At the end of the 3rd century it became the 
scat of the governor of Aemilia and Liguria (which then included 
Gallia Transpadana also, thus consisting of the 9th and nth 
regions of Augustus), and at the end of the 4th, of the governor 
of Liguria only, Aemilia having one of its own thenceforth. From 
Diocletian’s time onwards the praefectiis praetorio and the impe- 
rial vicar of Italy also had their seat here: and it became one 
of the principal mints of the empire. The emperors of the West 
resided at Mediolanum during the 4th century, until Honorius 
in 402 transferred his court to Ravenna. Its many inscription.s 
indicate a strong Celtic character in the population. Procopius 
speaks of it as the first city of the West, after Rome, and says 
that when it was captured by the Goths in 539, 300,000 of the 
inhabitants were killed. Roads radiated to Comum, to the foot of 
Ticinum, to Laus Pompeia and thence to Placentia and Cremona, 
and to Bergomum. None of these roads had an individual name, so 
far as we know. To its secular power corresponds the inde- 
pendent position which its Church took in the time of St. Ambrose 
), bishop of Milan in 374-397, who founded the church which 
bears his name, and here baptized St. Augustine in a.d. 384, and 
whose rite is still in use throughout the diocese. The Huns invaded 
it under Attila (452), the Heruli under Odoacer (476) and the 
Goths under Theodoric (493 ). When Belisarius was sent by Jus- 
tinian to recover Italy, Datius, archbishop of Milan, joined him. 
and the Goths were expelled from the city. Uraia, nephew of 
Vitigis the Goth, destroyed the whole of Milan in 539. Narses, in 
his campaigns against the Goths, had invited the Lombards to his 
aid; under Alboin, their king, they soon mastered north Italy, 
entering Milan in 569, but Pavia became the Lombard capital. 

Of Roman remains little is seen above ground, but the plan 
of the city, which was rectangular, may be traced in the centre ol 
the modern town and one of the round towers of its walls still 
exi.sts. Close to the Torre del Carrobio remains of an ancient 
bridge and (possibly) of the walls of Maximian were found; and 
many remains of ancient buildings, including a theatre, have been 
I discovered below ground-level. The objects found are preserved 
in the archaeological museum in the Castello Sforzesco. ( 5 (C 
Milan.) 

MEDITERRANEAN SEA. The Mediterranean is all that 
remains of a great ocean which at an early geological epoch en- 
circled half the globe along a line of latitude. This ocean, already 
diminished in area, retreated after Oligocene times from the 
Iranian plateau, Turkistan, Asia Minor and the region of the 
north-west Alps. Next the plains of eastern Europe were lost, 
then the Aralo-Caspian region, southern Russia and finally the 
valley of the Danube. The “Mediterranean region” as a geo- 
graphical unit includes all this area ; the Black sea and the Sea of 
Marmora are within its submerged portion, and the climate of the 
whole is controlled by the oceanic influences of the Mediterranean 
.sea. E. Suess, to whom the above description is clue, finds that 
the Mediterranean forms no exception to the rule in affording no 
evidence of elevation or depression within historic times; but it 
is noteworthy that its present basin is remarkable in Europe for its 
volcanic and seismic activity. Submarine earthquakes are in sonn* 
parts sufficiently frequent and violent as seriously to interfere with 
the working of telegraph cables. We divide, with E. Suess, thi 
Mediterranean basin into four physical regions: (i) The westen* 
Mediterranean, from Gibraltar to Malta and Sicily, enclosed by the 
Apennines, the mountains of northern Africa, and of southern ami 
south-eastern Spain (Cordilldre betique). (2) The Adriatic 
occupying the space between the Apennines and the Dinaric 
group. (3) A part surrounded by the fragments of the Dinaru- 
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Taurus arch, especially by Crete and Cyprus. This includes the 
Aegean and the Black sea. These three parts belong strictly to 
ILurasia. (4) The part of the coastal region of Indo-Africa, ter- 
raced downwards in successive horizontal planes from the Shot, 
reaching the sea in the Little Syrte and continuing to the southern 
depressions of Syria, bounds the north of this area as the Sicily- 
Roman basin with the Levant basin in (2) and (3) above. Malta 
and Gozo are the only islands of Ihe Mediterranean which can be 
nssociated with this section. Murray estimated (18S8) the total 
surface of the Mediterranean drainage area, with which must be 
included the Black sea, at 7,600,300 sq.km., of which 48% are 
Eurasian and 529^ are African. The principal rivers entering the 
Mediterranean directly are the Nile from Africa, and the Po, 
Rhone and Ebro from Europe. 

The physical divisions of the Mediterranean given above hold 
good in describing the form of the sea-bed. The western Mediter- 
ranean, opened in the west by the Strait of Gibraltar (14 km. 
wide and 400 metres deep), is cut off in the east by a bank cross- 
ing the narrow strait between Sicily and Cape Bon, usually known 
;js the Adventure Bank, on which the depth is nowhere 400 metres. 

Between the Balearic islands and Corsica and Sardinia, the 
Mediterranean has an even floor of from 2,700-3,000 metres in 
depth. The greatest depth in this area is found off the .south-west 
(orner of Sardinia, with 3,151 metres. The Tyrrhenian sea is 
level in the north, but in the south, and between Sicily and Naples, 
has deep holes (3,731 metres). The Adriatic is the shallowest 
part of the Mediterranean, being, for the most part, le.ss than 200 
metres in depth, only reaching a depth of 1,200-1,300 metres in 
its .‘southern part, west of Cattaro. I’he waters between Sicily and 
I hi* Peloponnesus are the deepest of all the Mediterranean, having 
a depth of more than 4,000 metres. This area was sounded in 1891 
by the Austrian Expedition boat “J'ola” in 35'’ 45' N., 21'" 46' E., 
70 km. S.W. from Cape Matapan, and a depth of 4,400 metres was 
found. The slope of the ocean bed is steep here, but it is steeper 
still off the island of Sapienza, near Navarino; in this place, 13 
km. from land, a depth of 3,150 metres was found. 'Phe depth of 
the Ionian sea is divided from that of the Levant basin by an 
undersea bank stretching north-easterly from Barka in North 
Africa to Crete, and for the most part the depth is less than 2,000 
metres. Cyprus is tied to the Asiatic continent by the depth-line 
of 1,000 metres, although in the east and .south-east from Rhodes, 
Ihe sea is from 3,000-3.500 metres dee]). In the Aegean sea, only 
north of Crete and south-east of the Chaleidian ixaiinsula is the 
sea more than 1 ,000 metres deep. 

According to the latest reckoning (E. Kossinna, iq2j ), the areas 
niid mean depths of the four parts of the Mediterranean are: 



Area 

Sq.km. 

I Mean depth 
' metres 

WTstern Mediter ran (‘an 

82 1 ,300 


:\(lriatic sea 

132,000 

242 

1 Aegean and Black sea 

040,300 

05« 

South-eastern Mediterrani;an 

i..^03,3OO 

1 

j ’IV.tal 

2,()05,()00 

1,420 


Of this 2,965,900 sq.km, repre.senting the whole area of the 
Mefjilerranean, the following jiercenlages .show the dei)lhs. 


o 200 metres . 
:’oo 1,000 ,, 

1 . 000 - 2,000 ,, 
.000-3,000 ,, 

Over 3,000 ,, 


lyo 

20*7 

«-7 


ihe total volume of the basin is calculated as 4,238,000 cu.km. 

Rossinna, 1921). ^ , __ 

I>eposits^A very great part of the bottom of the Mediter- 
TOiean is covered with blue muds, frequently with a yellow upper 
'^yer containing 50-60^^^; of carbonate of lime, chiefly shells ot 
Foraminifera. In many parts, particularly in the c.is irn 
south of Crete, in depths varying between 300 and .3.000 


metres, hard calcareous crusts from ( in. to 3 in. in thickness are 
met with. Their origin is not yet explained. The fine rnud of the 
Nile, which is directed in a northerly and north-easterly direction 
by the off-shore currents, should go still further north to the deeps 
off the Syrian coast; it is very poor in chalk content. 

Temperature. — In any month of the year the superficial tem- 
perature of the Mediterranean is highest in the south-east towards 
the Levant, and lowest in the Gulf of Lions, the north Adriatic 
and in the north of the Aegean sea. Thus we ob.serve a temperature 
of J2-i3‘' C in Eebruary at the Riviera, at Tort Said 17" C*; in 
August, Riviera 20-24" and Port Said 27". Below a level ol 200 
metres the waters seem to hold an even temperature, inde]>endent 
of the depth, of about 13'' C in the western basin and about 14” in 
the eastern. In lhc.se ‘‘homotherinic” dee]) layers, the salt -content 
is likewise constant, namely, 33‘rVo., io the wesU'rn area and 
38-7-3.S-8"/,,., in the eastern. In the uj)]H*r levels of the sea east- 
ward from Gibraltar along the Algerian coast, there is only about 
36-4-36-8"/,„, of salt content ; here, with the surface currents com- 
ing into the .sea from the ocean, is al.so Atlantic water w'eak in salt. 
A second area with little salt-content in the ui)j)er waters is the 
north Adriatic. In all other parts of the Mediterranean, the upi)er 
waters are rich in salt, with over 387,„, in the Levant basin 
over 39"/t,o. while in the dry and hoi summer period, evaporation 
is considerable. 

Circulation. — 'Pbere is little definite circulation of surface 
water within the Mediterranean it.self. In the straits joining it 
with the Atlantic and the JBack .sea Ihe fresher surface waters of 
these seas flow inwards to assist in making good the loss by eva))o- 
ration at Ihe surface of the Meililerranean, anil in both ca.ses dense 
water makes its way outwards along the bollotn of the channels, 
the outflowing currents b(*ing les.s in volume and delivery than the 
inflowing. Els(‘wherc local surface currcnls are deveIo])ed, either 
drifts due to the direct action of the winds, or streams jiroduced 
by wind action heaping water ti)) againsi Ihe land; but these no- 
where rise to the dignity of a distinct current system. 

Climate. — The Mediterranean exerts a i onsiderable influence 
on the climate of the lands who.se shores it washes. In thii winti r 
months areas of low atmospheric ])ressurt‘ are formed over the 
individual ba.sins, and over Euroiiean lands and North Africa 
areas of high almos])heric ])ressuri‘ are formed. Prom these causes 
spring the annual cvcional de])ressii>ns ironi we.st to ea.st in the 
Mediterranean; they bring with the (hanging winds Ihe winter- 
rains of this zone. But in summer then is, with a moderately 
high barometer, a ])ro])ort ioriale tall in at inospherii pressure from 
north-west to .south-east, and steady, dry, norlhwesl-norlh-nortb- 
easterly winds blow below a iloudless this is the Etrsirn of 

the ancient (ireeks In Malta ihire is an annual rainfall of 517 
mm., of which 4.^5 mm. fall during the i»eriod October to March, 
leaving 72 mm. only for the months A})ril-Sei)lember; June and 
July are entirely dry months. The xMedilerranean has characler- 
istii winds, Ihe hot and dry Sirocco iq.v.) of Sicily (])articu- 
larly in the early moiillT^). the hot and humid Sirocco of Ihe 
Adriatic (in winter), both blowing from the south-east and south. 
There is the Bora, a cold \vind in Ihe territories of J stria and 
Dalmatia. The Mistral i onies from the north (from the estuary of 
the Rhone). The (iulf of Lions (and, in general, the whole of the 
north-western i)arf of Ihe Mediterranean) is notorious for its 
terrible winter storms. 

The air-temperature is usually, in winter, between lo'^ and 12" 
C, reaching, however, in the height of summer (in July and 
August) tropical heat, viz., 25° to 27'' C. 
i Bibijocrapiiv.-— J. Murray u. E. Philippi, D/V Grundprohni dvr 

i deutsrhrn Tivjsve-Expvdilion (Jena, 1908) ; Joh. Sdimidt, Danish 
I Ocrano^raph-Expcditiotis (looH-ia) to thr Mvditvrranvan, vo!. i 
• (Copenhagen, 1912); G. Schott, “Die Gewiisser des Mitlelmeercs,” 
Annalcn der Hydro^raphir, 191S; J- Hann, Handhuch i/cr Klima^ 
tolofik, 2nd cd. vol. iii. (Stuttgart, 1897). (G. Sc.) 

POLITICAL DEVELOPMENT 

The i^eriod j 910-27 was one of great changes in the lands round 
(he Mediterranean Sea, particularly in the south and east. The 
; essence of these changes was that large areas which had been 
i really or nominally Turki.sh were divided uj) among other Powers, 
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and Turkey became virtually limited to Asia Minor. 

In 1910 the Sultan of Turkey was suzerain of the area extend- 
ing from the Gulf of Gabes to that of Alexandretta, and owned 
also the island of Cyprus. In 1927 Tripoli was Italian; Egypt was 
an independent kingdom; the mandated territories of Palestine 
and Syria were attached to Britain and F'rance respectively, and 
Cyprus was a British colony. The changes in (he European littoral 
of the Aegean Sea had also been great. In 1910 Greece was a 
small state, though Greeks were widely distributed around the 
shores of the Aegean. Crete was still Turkish, as was the whole 
of Thrace, together with the region vaguely called Macedonia. In 
1927 Crete was Greek, and Turkey had also lost the whole of 
Macedonia and all but (he eastern part of Thrace. In other 
words, Greece in 1927 included almost the whole of the Euro- 
pean littoral of the Aegean, and to her previously existing ports 
had been added that of Salonika. 

In igio Turkey held in the Epirus area a frontage on (he Ionian 
Sea and had also a wide window on the Adriatic. The extension 
of Greece to the north and the establishment of the separate 
state of Albania were territorial changes which preceded the out- 
break of the World War; but that war resulted in other changes 
of even greater importance. Prior to its outbreak, Austria-Hun- 
gary, which had annexed Bosnia-Hercegovina from Turkey in 
1 90S, held the eastern coast of the Adriatic, from the edge of the 
very narrow strip which was Montenegrin (0 beyond the Isonzo. 
The Peace Treaties gave the greater part of the littoral to the 
Serb-Croat-Slovene State, and the smaller part to Italy, and left 
a cause of discord between the two, touching the fate of the port 
of Fiume. This was settled by agreement in 1924, when Fiume be- 
came Italian, and the adjacent Port Baro.ss, Yugoslav. In the 
>vest, save for agreements in the case of Morocco, there were no 
territorial changes: a certain amount of political equilibrium had 
been reached there long prior to the period under consideration. 
But France, Italy and, to a minor extent, Spain made definite at- 
tempts to establish themselves more firmly on the .shores of the 
Mediterranean. 

Spanish Policy. — Spanish action was limited to a coastal belt 
in Morocco. In 1912, the year in which the French protectorate 
was accepted by the Sultan of Morocco, France and Spain reached 
an agreement as to the limits of their respective zones within that 
country. Spani.sh attempts to make occupation effective in their 
owm zone were probably influenced primarily by the French 
advance: other influences were the loss of the remnants of the 1 
former colonial empire of Spain and the continuous emigration to 
Algeria, which had acquired a large Spanish element in its popu- 
lation. The convention of 1923 between Great Britain, Spain and 
France in regard to Tangier, then placed under a regime of perma- 
nent neutrality, indicated the growing importance of France in 
the western basin of the Mediterranean. 

French Policy. — Other signs were not wanting of the new 
orientation of French policy. As contrasted with Italy and even 
with Spain, there is in France no surplus population seeking new 
lands for settlement. Thus the fact that the North African ter- 
ritories, particularly Algeria, give oppjort unities for European 
colonization is not of much direct importance to that country. 
On the other hand, there is great need of man-power, particularly 
for the army. Though the territories of the Mediterranean lit- 
toral are not densely ]H*opled, they do form a recruiting ground, 
and Algeria, Tunisia and Morocco all furnish divisions to the 
French army. But these lands are but the margin of a vast area 
which, interrupted politically only by smaller enclaveSy and physi- 
cally by the Sahara desert, now extends to the Gulf of Guinea and, 
further eastward, to far beyond the equator. Parts of this area 
contain a virile coloured population, whose members make good 
.soldiers. In this connection it may be noted that Senegalese regi- 
ments ha\(‘ formed a pari of the French army since 1911, and 
(hat in 1919 the coloured element in the army was greatly in- 
creased. It is thus essential that facilities for transverse traffic 
between the French and the North African coast opposite should 
exist in peace, and that so far as possible the safety of the routes 
should be a.ssured in time of war. The.se considerations have in- 
creased the significance of the Mediterranean ports. Bizerta, Al- 


giers and Oran became important naval stations and submarin 
bases, and the French made great efforts to develop and strengthe 
all the ports on this littoral, as centres of trans-Mediterranea 
traffic. This emphasis on cross-routes is not only significant i 
itself, but is something entirely modem. Previously, as is we 
shown by the long-drawn-out row of British stations at Gibraltai 
Malta and Aden, the Mediterranean was primarily of importanc 
as a longitudinal thoroughfare. With the establishment of a 
independent kingdom in Egypt, and the changes just noted, it i 
obvious both that Great Britain’s position in the Mediterranca 
has been weakened, and that a new set of traffic routes is bcin 
superimposed on the old. 

Italian Policy. — Italian policy in the Mediterranean are 
since the war has been influenced by somewhat different motivci 
Italy has a steadily increasing population and the emigration law 
in the United States restricted one of the pre-war outlets for th 
surplus. Thus Italian policy has been directed towards the dis 
covery of new areas of possible settlement, and has led to effort 
to develop Tripoli, obtained from Turkey in 1912. In the eastcri 
part of the Adriatic, by the acquisition of the peninsula of Istriii 
with the ports of Trieste, Pola and Fiume, and of Zara and tb 
island of Lagosta, Italy obtained both complete protection fo 
the eastern coast of the peninsula and opened up possibilities o 
notable commercial developments. The extension of Italian in 
fluence in Albania was particularly noteworthy. 

The New States. — ^The collapse of the Ottoman empire lei 
to the rise in the eastern Mediterranean of states which wer 
either new, as the kingdom of Egypt, Yugoslavia and the mud 
smaller state of Albania, or like Turkey and Greece, had undergon 
such radical modification — territorial, political and ethnical — a 
to be to all intents and purposes new. Such states were for th( 
most part characterized by a strongly nationalistic .spirit whicl 
retarded economic recovery from the effects of the war. B} 
1926, however, signs of a changed outlook were apparent, particu 
larly in Asia Minor, where Turkey strove to restore the indu.striei 
ruined by the disappearance of the Christian population, and t( 
extend the railway system with European aid. 

This summary account makes it clear that political develop 
ments took place in the jx^riod 1 910-27 with a rapidity all th( 
more startling in view of the long antecedent period of complete 
or partial stagnation. But cumulative economic changes hat 
been going on for a long period of time. In particular, the in 
creased production of cereals for export in central and easten 
Europe, and the discovery and working of oil-fields alike along tin 
Carpathian border and in the Caspian region, gave to outlets It 
the eastern Mediterranean an importance which they did nt)t 
possess in earlier times, and made readjustments inevitable. Tht. 
Mediterranean Sea was no longer what the opening of the Suez 
Canal and the associated growth of European influence in the Fur 
East had made it — ^primarily a thoroughfare for world commerce 
It was becoming also an important outlet for the developing lancl^ 
adjacent to its southern and eastern shores. 

I*rcsent strategic conditions in the Mediterranean region are 
cussed in D. H. Cole’s Imperial Military Geof>raphy (1025). Sec also 
M. I. Newbigin, Geographical Aspects oj Salkan Problems (iQi?); 
I. Bowman, The New World: Problems in Political Geography (1925) : 
E. W. P. Newman, The, Mediterranean and Us Problems C1927). 

(M. 1 . N.) 

MEDIUM, the word originally used by spiritualists to deru»ic 
a person acting as intermediary between the spirit world and 
ordinary humanity. It now means a person by or through whoia 
* ‘supernormal” phenomena are produced, whether the suppos’d 
ultimate cause of the phenomena is spiritistic or not. But 
word is often given a more restricted sense so as to include only 
those who habitually produce “physical” phenomena or 
trance-communications. 

See Psyc hical Rf:searcii, Spiritualism, Trance. 

Bibliograpiiv. — For a general account of the earlier mediuni ' •" 
Podmorc’s Modern Spiritualism: those who find this too critical 
their taste may prefer Sir A. Conan Doyle’s History of Spiritu(di^f» 
For 1 ). D. Home, Crookes* Researches in the Phenomena of Spirit wil' 
ism, and Lord Dunraven’s Experiences in Spiritualism with P ‘ 
Home (reprinted by the S.P.R. in 1924) arc important: for Staii>t»’*‘ 
Muses, A. W. Trethewy’s The Controls of SlaitUon Moses; and 
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Eusapia Paladino, SP.R. Proceedings, vol. xxiii. For favourable 
reports on modern mediums numerous books by Schrcnck>Notzing, 
Gelcy, Crawford, etc.; for the other side, part I. of Der Okkultismus 
in Urkunden, The Proceedings of the S.P.R. are indispensable. 

^DJIDIE or MEJIDIE (mej-id'e-a), a military and 
knightly order of the Turkish empire, and also of a silver Turkish 
coin, worth twenty piastres. The coin was first .struck in 1S44, and 
ihc order was in.stituted in 1852 by the Sultan Abd-ul-Mejid, 
whose name was therefore given to them. 

MEDLAR, Mespihts germanica, a tree of the tribe Pomeae of 
the family Rosaceae, closely allied to the genus Pyrus, in which it 
is sometimes included; it is a native of Europe from Holland 
.southwards, and of western Asia. It occurs in hedges, etc., in 
middle and south England, as a small, much-branched, deciduous, 
spinous tree, but is not indigenous. The medlar was well known 
to the ancients. The well-known fruit is globular, but depressed 
above, with leafy persistent sepals, and contains stones of a 
hemispherical shape. It is not fit to eat until it begins to decay 
and becomes “bletted,” when it has an agreeable acid and some- 
what astringent flavour. Several varieties are known in culti- 
vation. The fruit should be gathered in November, on a dry 
day, and laid out upon shelves. It becomes “bletted” and fit for 
use in two or three weeks. The Japanese medlar is Eriobotrya 
japonica (see Loquat), a genus of the same tribe of Rosaceae. 

M^DOC, a district in France adjoining the left bank of the 
Gironde from Blanqucfort (N. of Bordeaux) to the mouth of (he 
Gironde. It is about 50 m. long, and between 6 and 7 m. broad. 
It is formed by a number of low hills, which separate the Landes 
from the Gironde, and is traversed only by small streams; the 
Gironde itself is muddy, and often wrapped in fog. Large areas 
of its soil are occupied by vineyards, the products of which give 
the finest vintages of Bordeaux. (See Wine.) 

M^pOC WINES. The Medoc is a strip of undulating land, 
some six miles wide and about fifty miles long, along the left 
bank of the river Gironde, the vineyards of which produce about 
ten million gallons of red wine on an average, every year, and a 
very much smaller quantity of white wine. 

No wine is entitled to the name Medoc except the wine made 
from grapes grown in the Medoc. There are, in the Medoc, some 
seventy wine-producing parishes, the most famous of which arc 
those of St. Estephe, Pauillac, St. Julien, St. Laurent, Margaux, 
Cantenac. 

No wine is entitled to the name of any other parish but that 
of its birth. In each parish there are various estates where vines 
are cultivated under more or less particularly favourable condi- 
tions as regards soil, sub-soil, aspect, etc. The sixty best estates 
or chateaux of the Medoc, have been officially classified in five 
classes according to excellence. Thus Medoc is the name of any 
nondescript wine from any part of the whole district of Medoc. 
St. Julien, Margaux, St. Estephe, etc., are the names of any wine 
from any part of these particular parishes. Chateau Margaux, 
Chateau Lafite and all the other chateaux are names belonging to 
the wdne made at any of these particular estates, and no wine may 
be sold under the name of Chateau Margaux, Chateau Lafite or 
any named estate unless it be the produce of the chateau or estate 
named. (See Claret, Wine.) (A. L. S.) 

MEDUSA, a technical name for a jelly-fish. Jelly-fish are | 
not all alike in structure, and do not all belong to the same group 
of animals. The majority belong to the classes Hyclrozoa and 
Scyphozoa of that larger group known as the Coelentcrata ; the 
remainder belong to the Ctenophora. Accounts of various jelly- 
fish will be found in the articles on the groups mentioned; the 
true jelly-fish medusa is defined in the article Coele.xterata. 

MEDWALL, HENRY (fl. 1490) » the earliest known writer 
of an English secular play, is said on good authority to have been 
well-born. The date of his birth and the circumstances of his 
youth and education are unknown. The earliest reference to him 
js in Cardinal Morton’s Register at Lambeth in the year 1490. 
On Aug. 28, 1492, he was admitted to the rectory of Bulyngham in 
the English marches of Calais. It was not till Feb. 27, 1500-^01 
that he appears to have been granted letters of protection enabling 
him to go overseas, and a few months later he resigned. No later 


reference to him is known and it is surmised that he did not long 
survive his patron. Cardinal Morton, who died in 1500. 

Morton had appointed him his chaplain and it was for the 
entertainment of the cardinal and his guests that Medwall exer- 
cised his remarkable dramatic gifts. His reputation as a play- 
wright has suffered from a story apparently invented by J. P. 
Collier, who stated that at Richmond in 1513 a moral interlude 
by Medwall, 7 ' he Fynding of Truth, was performed but was not 
liked and that the king departed before the end to his chamber. 
There is no trace of the document on which the story is supposed 
to rest. Medwall did, however, write a morality play called 
Nature, in two parts and containing 22 characters. It is preserved 
in a single copy (printed by William Rastell) in the British 
Museum, and is a favourable example of the allegorical play. In 
it Medwall displays his talent for realistic dialogue and his skill 
as a versifier. 

It is, however, as the author of Fulgens and Lucres, the first 
known secular play in English, that Medwall has a distinctive 
place in the history of the drama. The play was supposed to have 
been lost, except for a fragment, but a copy printed by John 
Rastell was found in 1Q19 in Lord Mostyn s library and passed, 
at the .sale of his books, to the late Henry E. Huntington of 
California. Its source is a neo-Latin dcclamatio by Bonaccorso 
of Pistoja, de Vera Ncbilitatc, telling how Fulgentius, a Roman 
.senator, had a daughter Lucretia who had two suitors, Publius 
Cornelius, well-born, rich and idle, and Gaius Flaminius, of 
humble birth but virtuous. Each pleads his case, but there is 
no decision. In the play. Lucres decides in favour of Flaminius, as 
the more truly “noble” of the two. Medwall also adds a comic 
underplot, in which the servants of the suitors are rivals for the 
favours of her handmaid. By virtue of this play Medwall stands 
at the head of the long line of English playwrights. 

See A. W. Recti, Early Tudor Drama (1026) ; Fulgens and Lucres 
edit, by F. S. Boas and A. W. Rccd (loab) and Nature, cd. by A. 
Brandi in Qitellvn dcs weltlichcn Dramas in England (1898). 

(F. S. B.) 

MEDWAY, a river in the south-east of England. It rises in 
the Fore.st ridges, in Sussex, and flows east to the county bound- 
ary, which it forms. Entering Kent near Ashurst, it continues 
north-east to its mouth. The river jiasses Tonbridge, receiving 
the Eden, and later the Tei.sc and Beult, all these streams water- 
ing the Weald (q.v.) to the south of I lie North Downs, which the 
Medway breaches in a beautiful valley generally much narrower 
than the upper valley. Maidstone stands in this gap. Below 
Maidstone the valley forms a perfect basin, the hills descending 
upon it above Rochester. Below this city the river enters a broad, 
winding estuary, passing Chatham, and at Shcerness joining the 
Thames, so that the Medway may be considered a tributary, and 
its drainage area of 680 sq.m, n.'ckoned as part of that of the 
greater river. The length of the Medway is about 60 m. The 
estuary is navigable for sea-going ves.sels drawing 24 ft. up to 
Rochester Bridge. 

MEEANEE or MIANI, a village in Sind, India, on the 
Indus, 6m. N. of Hyderabad. It is famous as the scene of the 
battle in which Sir Charles Napier, with only 2,800 men, broke 
the power of the mirs of Sind on I'eb. 17, 184^. The result of this 
victory was the conquest and annexation of Sind. The anniver- 
.sary is kept up with special honour by the Cheshire Regiment 
(The 22nd Foot) as their chief celebration of the year. 

MEEK, FIELDING BRADFORD (1817-1876), Ameri- 
can geologist and palaeontologist, the son of a lawyer, was born 
at Madison, Indiana, December 10, 7817. In early life he was in 
business as a merchant, but his leisure hours were devoted to 
collecting fossils and studying the rocks of the neighbourhood of 
Madison. Being unsuccessful in business he turned his whole 
attention to science, and in 1848 he gained employment on the 
U.S. geological survey in Iowa, and subsequently in Wisconsin 
and Minnesota. In 1852 he became a.s.sistant to Professor James 
Hall at Albany', and worked at palaeontology with him until 1858. 
Meanwhile in 1853 he accompanied Dr. F. V. Hayden in an 
exploration of the “Bad Lands” of Dakota, and brought back 
valuable collections of fossils In 1858 he went to Washington, 
where he devoted his time to the palaeontological work of the 
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I’.S. geoloffical and geographical surveys, his work bearing “the 
stamp of the most faithful and conscientious research,” and 
raising him to the highest rank as a palaeontologist. Be.sides many 
separate contributions to science, he prepared with W. M. Gabb 
two volumes on the palaeontology of California 
( 1S04-OQ), and also a Report on the Invertebrate Cretaceous and 
Tertiary Fossils of the Upper Missouri Country (1876). He died 
at Washington December 22, 1876. 

MEERANE, a town in Saxony, 9 m. N. of Zwickau and 37 
1" S. of Leipzig by rail. Pop>. (1925) 24.094. It contains a me- 
diaeval church. It is one of the most important industrial centres 
of Germany for the manufacture of woollen and mixed cloths, 
and in these products has a large export trade. There are also 
extensive dveworks, tanneries and machine factories. 

MEERSCHAUM, a German word designating a soft white 
mineral sometimes found floating on the Black sea, and rather 
suggestive of sea-foam {Meerschaum), whence also the French 
name for the same substance, ccunw de mer. It was termed by 
E. F. Glocker sepiolite, in allusion to its remote resemblance to 
the “bone” of the .sepia or cultle-fi.sh. Meerschaum is of an opaque 
white, grey or cream colour, breaking with a conchoidal or fine 
earthy fracture, and occasionally, though rarely, fibrous in tex- 
ture. It can be readily .scratched w’ith the nail, its hardness being 
about 2 on Mohs' scale. 'I'he .s])ecific gravity varies from 0-988 
to 1-279, but the porosity of the mineral may lead to error. Meer- 
schaum is a hvdrous magnesium silicate, with the formula 
H.Mg.Si, 0 ,.., or Mg,Si;,().. 211.0. 

Most of the meerschaum of commerce is obtained from Asia 
Minor, chiefly from the plain of Eski-Shehr, on the Haidar Pasha- 
Angora railway; where it occurs in irregular nodular masses, in 
alluvial deposits, which are extensively worked for its extraction. 
1'he mineral is a.s.sociated with magnesite (magnesium carbonate), 
the primitive source of both minerals being .serpentine. When first 
extracted the meerschaum is soft, but it hardens on exposure to 
the sun or when dried in a warm room. Meerschaum is found 
also, though less abundantly, in Greece, as at Thebes, and in the 
islands of Euboea and Samos; it occurs also in .serpentine at 
Ilrubschitz near Kromau in Moravia. It is found to a limited 
extent at certain localities in France, Spain and Morocco. In the i 
United States it occurs in serpentine in Penn.sylvania (as at Not- 
tingham, Chester county) and in South Carolina and Utah. 

Meersc haum has occasionally been u.sed as a substitute for soap 
and fuller's earth, and it is .said al.so as a building material; but 
its chief use is for tobacco-pipes and cigarette-holders. The natural 
nodules are first .scraped to remove the red earthy matrix, then 
dried, again scraped and polished with wax. The rudely shaped 
masses thus ])rcpared are sent from the East to Vienna and other 
manufacturing centres, where they are turned and carved, 
smoothed and finally polished. Imitations are made in plaster 
of Paris and other preparations. 

The soft white earthy mineral from Langban.shyttan, in Verm- 
land, Sweden, know'ii as aphrodite (d^pos, foam ), is closely related 
to meerschaum. It may be noted that meerschaum has .sometimes 
been called magne.site {q.v.). 

MEERUT, a city, district and division of Briti.sh India, in 
the United Provinces. The city (pop. [1921], 122,609), lies south 
of the cantonments, and although dating back to the days of the 
Buddhist emperor Asoka ic. 250 b.c.) Meerut owes its modern 
importance to its selection by the British government as the site 
of a great military station. In 1805 it is mentioned as “a ruined, 
depopulated town.” The cantonment was established in 1806, 
and the population rose to 29,014 in 1847, and 82.035 in 1853. 
It has accommodation for horse and field artillery, British and 
native cavalry and infantry, and boasts of the finest “Mall” in 
India. It was here that the first outbreak of the Mutiny of 1857 
took place. (See Indian Mutiny.) 

The District of Meerut forms part of the upper Doab, or 
tract between the Ganges and the Jumna, extending from river 
to river. Area, 2,298 .sq.m. Though well wooded in places and 
abundantly supplied with mango groves, it has but few patches of 
jungle or waste land, being almost one continuous expanse of 
careful and pro.spcrous tillage. Its fertility is largely due to the 


system of irrigation canals. The Eastern Jumna canal run? 
through the whole length of the district, and supplies the rich 
tract between the Jumna and the Hindan. The main branch of the 
Ganges canal passes across the centre of the plateau in a sweeping 
curve and waters the midland tract. The Anupshahr branch 
supplies irrigation to .the Ganges slope, and the Agra canal pas.se.s 
through the southern corner of Loni pargana from the Hindan 
to the Jumna. The Burh Ganga, or ancient bed of the Ganges, 
lies at some distance from the modern stream; and on its bank 
stood the abandoned city of Hastinapur, the legendary capital of 
the Pandavas at the period of the Mahdbhdrata, 

The comixiratively high latitude and elevated position of Meerut 
make it one of the healthiest districts in the plains of India. The 
average temperature varies from 57° F in January to 87® in 
June. The rainfall is small, less than 30 in. annually. The ix)pula- 
tion in 1921 was 1.499,074. The principal crops are wheat, pulse, 
millet, sugar-cane, cotton and indigo, but this last crop has de- 
clined of late years almo.st to extinction. 

The authentic history of the district begins with the Muslim 
invasions. The town was taken by Kutb-ud-din in 1191, and all 
the Hindu temples turned into mosques. In 1398 Timur captured 
the fort of Loni after a desperate resi.stance, and put all his Hindu 
pri.soners to death. He then proceeded to Delhi, and after hi.s 
memorable sack of that city returned to Meerut, captured the 
town, and put the male inhabitants to the sword. After the death 
of Aurangzeb the country was exposed to alternate Sikh and 
Mahratta invasions. From 1707 till 1775 it was the scene of per- 
petual strife, and was only rescued from anarchy by the exertions 
[ of the military adventurer Walter Reinhardt, afterwards the 
husband of the celebrated Begum Samru, w^ho establi.shed himself 
at Sardhana in the north, and ruled a large estate. The southern 
tract, however, remained in its anarchic condition under Mahratta 
exactions until the fall of Delhi in 1803, when the whole of the 
country between the Jumna and the Ganges was ceded by Sindhia 
to the British. It was formed into a separate di.strict in 1818. 

The Division of Meerut comprises the northern portion of 
the Doab. It consists of the five di.stricts of Dehra Dun. 
Saharanpur, Muzaffarnagar, Meerut and Bulandshahr. Area, 9,181 
sq.m.; pop. (1921), 4-509.572. 

MEETING. Public meetings may be either those of statutory 
bodies or assemblies of persons called together for social, political 
or other purposes. In the case of statutory bodies, by-laws usu- 
ally fix the quorum necessary to constitute a legal meeting. That 
of limited companies may be cither by reference to the capital 
held or by a fixed quorum or one in proportion to the number 
of shareholders. It has been held that in the case of a company 
it takes at least two persons to constitute a meeting (Sharp v. 
Daws, 18S6, 2 Q.B.D. 26). In the case of public meetings for 
social, political or other purposes no quorum is necessary. They 
may be held, if they arc for a lawful purpose, in any place, on 
any day and at any hour, provided they satisfy certain statutory 
provisions or by-laws made under the authority of a statute for 
the safety of persons attending such meetings. If, however, a 
meeting is helci in the street and it cau.ses an obstruction those 
convening the meeting may be proceeded against for obstructing 
the highway. The control of a meeting and the subjects to be 
discussed are entirely within the di.scretion of those convening it. 
and whether the meeting is open to the public without payment, 
or subject to a charge or to membership of a specified body or 
society, those present are there merely by virtue of a licence ol 
the conveners, which may be revoked at any time. The person 
whose licence is revoked may be requested to withdraw from the 
meeting, and on refusal may be ejected with such force as 
necessary. If he employs violence to those removing him hi 
commits a breach of the pieace for which he may be given inti' 
custody. The Public Meeting Act 1908 enacted that any person 
who at a lawful public meeting acts in a di.sorderly manner for 
the purpose of preventing the transaction of the business ior 
which the meeting was called together shall be guilty of an of- 
fence. (See also Election Law.) Any person who incites an- 
other to commit the offence is equally guilty. A public meeting 
is usually controlled by a chairman, who may be appointed h.^ 
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(he conveners or elected by the meeting itself. On the chairman 
falls the duty of preserving order, of calling on persons to sj)eak, 
deciding points of order, of putting questions to the meeting for 
decision, and declaring the result and other incidental matters. 
(Sec Parliamentary Procedure.) 

In England it is illegal, by the Seditious Meetings Act 1817, 
to hold a public meeting in the open air within im. of West- 
minster Hall during the sitting of parliament. 

See C. P. Blackwell’s Law of Meeting and the article Company. 

MEGACYCLE is a million cycles. This term is used in radio 
work as a contraction for “megacycle \)cr second.” 

MEGALOPOLIS, an ancient city of Arcadia, Greece, in a 
l)lain about 20 m. S.W. of Tcgea, on both banks of the Hclisson, 
about 2 1 m. above its junction with the Alpheus. Jt was founded 
by the Theban general Epaminondas in 370 n.c., as a bulwark 
for the southern Arcadians again.st Sparta, and as the seat of the 
Arcadian Federal Diet. The builders were protected by a Theban 
force, and directed by ten native oecists (oflicial “founders”), 
who drew inhabitants from all parts of Arcadia, but especially 
from Maenalia and Parrhasia. Forty townships are mentioned by 
Pausanias (viii. 27, 3-5) as having been incoriiorated in it. It was 
50 stadia in circumference, and was surrounded with strong walls. 
Its territory was the largest in Arcadia, extending northward 
24 m. The city was adorned wdth many handsome buildings. 
Its temples contained ancient statues brought from the incor- 
porated towns. After the departure of Epaminondas, Lycomedes 
of Mantineia succeeded in drawing the Arcadian federation away 
from its alliance with Thebes, and it w’as consequently obliged to 
make common cause with Athens. Its attempt to use the treasures 
of Olympia led to dissensions, and in the battle of Mantineia 
(362) one-half of the Arcadians fought on the side of the Spar- 
tans, the other on that of the Thebans. After this battle many 
inhabitants of Megalopolis sought to return to their former homes, 
and it was only by the assistance of three thousand Thebans under 
Pammencs that they were prevented. In 353, when Thebes was 
preoccupied with the Sacred War, the Spartans attacked Mega- 
lopolis; but with Theban help the city was rescued. Jt was at 
this cri.sis that a Megalopolitan appeal to Athens, occasioned the 
oration of Demo.sthenes, On the people of Megalopolis. The 
Spartans now concluded peace with Megalopolis and acknowl- 
edged its autonomy. But their hostility did not cea.se, and Mega- 
lopolis entered into friendly relations with Philip of Macedon. 
Twenty years later, when the Spartans and their allies rebelled 
against Macedon, Megalopolis, loyal to its allegiance, stood a 
long siege. After the death of Alexander, it was governed by native 
tyrants. In the war between Cassander and I’olyj^erchon it 
supplied 15,000 men to the former and was licsieged by the 
latter. In 234 b.c. Lydiadcs, the last tyrant of Megalopolis, re- 
signed, and the city joined the Achaean League, criming again 
the hatred of Sparta. In 222 Cleomenes plundered it, but in the 
next year its inhabitants were reinstated by Philopocmen, a native 
of the city. After this, it sank into insignificance and in the time 
of Pausanias it was in ruins. Its only great men were Philopocmen 
and Polybius the historian. Lycartas, the father of the latter, 
may be accounted a third. In the time of Pausanias, the city was 
mostly in ruins. 

The site was excavated by the British School at Athens in 
i8qo-i8q2. The description of Pausanias tallies closely with the 
reality. The town was divided into two approximately ecjual parts 
hy the river Helisson, which flows through it from cast to west. 
The line of the walls may be traced, partly by remains, partly by 
the contours it must have followed, and contirms the estimate of 
Polybius that they had a circuit of 50 stades, or about 5 i miles. 
The foundations, formerly supposed to belong to a bridge, are 
substructures of the precinct of Zeus Soter. The buildings north 
of the river were municipal, grouped round the .square agora. 
The portico of Philip, on the N., was 300 ft. long, with three 
rows of columns running its w’hole length, and a projecting wing 
at either end. East of it stood the municipal offices fArcheia). 
At the south-west is the precinct of Zeus Soier, surrounded by 
a double colonnade, with a small temple on the west and an en- 
trance on the east. In the midst was a substructure either for an 
altar or for the great group of Zeus and Megalopolis. North of 
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this the Stoa Myropolis formed the E. boundary. These build- 
ings were of various dales, but harmonious plan. On the S. 
bank of the river were the chief federal buildings, the theatre 
(noted by Pausanias as the largest in Greece), and the Thersilion 
or parliament hall; the great portico of the Thersilion facing the 
orchestra of the theatre. In conse(iuence, the plan of the theatre 
is abnormal, for the portico, which has its base about 4 ft. 6 in. 
above the level of the orchestra, was loo lofty for a proscenium; 
yet, a proscenium of the ordinary type would hide the lower 
part of the columns. Such a proscenium was actually erected 
later; but beneath it were foundations for a wooden proscenium, 
probably erected only when required. Later, steps were added, 
from the portico to the orchestra. The theatre was probably 
u.sed, as at Athens, for political assemblies; but the adjoining 
Thersilion provided cover for the “ten thou.sand” in wet weather. 
It is unique in plan, its floor sloping up towards all sides like a 
theatre, W'ith roof-columns set radially so as to obscure as little as 
possible the view from the centre. 

See Society fur the Promotion of Hellenic Studies, Excavations at 
Megalopolis (1892); W. Dbrpfeld, Das griechische Theater; (). Puch- 
stein, Grivchische Biihnc; Paulv-Wi.s.sowa, s.v. 

MEGALOSAURUS, an extinct carnivorous bipedal reptile 
from the lower Jura.ssic rocks of west Europe. Allosannis from 
the Jura.ssic of Colorado is allied and much better known. Both 
belong to the Theropotlous division of the Dinosaurs (q.v.). The 
animal was from 15 to 20 ft. long with formidable teeth, strong 
hind limbs and long heavy tail. 

MEGAPODE, the name given to a small family of birds 
confined to the Au.stralian region and notable for their habit of 
burying their eggs in the ground or in mounds of earth, decaying 
vegetation, etc., which they scratch up, and leaving them there 
to hatch. This mound-making habit is communal. 7 'he young ac- 
tually tly from the moment of hatching, a unique feature. The. 
commonest form is the East Australian brush-turkey (Catheturus 
lathami), about the size of a hen-turk(‘y. The South and West 
Australian mallee-bird or “native pheasant” (Lipoti ocellata) has 
shorter tarsi and toes and lacks the bare head of the last. Another 
form (Megaccphalon maleo) inhabits the Celebes. It has a hel- 
met -like i)rolul)erance on the back of the bare head. The genus 
Megapodiiis ranges from Samoa to the New Hebrides, North 
Australia and New Guinea. The birds are about the size of small 
fowls, generally crested, with short tails and enormous feet. They 
arc shy, terrestrial birds, but have a powerful flight. 

See A. R. Wallace, Geogr. Dhlr. Animals and Malay Archipelago. 

MEGARA, an ancient Greek town on the Saronic gulf, be- 
tween Attica and Corinth. Its district MeYtipis or rj MeyapLKrj^ 
is bounded by Attica, Boeotia, Corinih, and the two gulfs. Mount 
Geraneia extending across the country from east to west, forms 
a barrier between continental Greece and the Peloponnesus. The 
shortest passage of this range is along the eastern side of the 
mountains, through the celebrated Scironian rocks, where Theseus 
destroyed the robber Sciron. The only lowland was the White 
Plain, in which was the city, Megara. The modern town occupies 
two low hills within the ancient .site; it is the chief town of the 
eparchy of Megaris; pop. (i(j2o) 9,531. Its Easter dances at- 
tract visitors. There are remains of the aqueduct made by the 
architect Eupalinus for the tyrant Theagenes. 

History. — In prehistoric days Megara had intercour.se with the 
southern Aegean. The early inhabitants were, extirpated in the 
Dorian migration, for in historic times the city had a homo- 
geneous Dorian population. Favoured by its proximity to two 
great waterways and by its two ports, Nisaea on the? Saronic and 
I’egae on the Corinthian Gulf, Megara took a prominent part in 
commerce from the 8th century. Its trade wms with Sicily, where 
Megarian colonies were established at Hybla (Megara Hyblaea) 
and Selinus, and with the Black .sea, in which region the Megarians 
were pioneers of Greek commerce. In the Sea of Marmora they 
had to face the competition of the Samians and of Miletus; but 
on the Bosporus they established thcm.sclves by means of settle- 
ments at (Thalccdon (675 b.c.) and Byzantium (658 b.c.). In 
the Black sea they exploited the shores of Pontus and Scythia. 
Their chief colonies were Astacus and Heracleia in Bithynia, and 
another Heracleia in the Crimea. Later this trade dwindled in 
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face of I he commercial activity of Miletus, and that of Athens 
on the Hellespont. Megarian commerce in Sicily was supplanted 
by Corinth and Corcyra. 

Megara's economic development entailed a change in political 
power. The land-holding aristocracy began to lose its grip upon 
the community of artisans, A short tyranny followed. The power 
of the nobles was broken in a war with Athens, in which Megara 
lost the island of Salamis (about. 570 b.c.; ser Solon); after a 
period of democracy the constitution w'as fixed as an oligarchy 
of a moderate type. During the Persian wars the state, which 
joined the Peloponnesian League, could muster 3,000 hoplites. 
But the expansion of Athens ruined the commerce of Megara. 
In 459 an attack by Corinth induced the people to summon the 
aid of the Athenians, who secured Megara in battle and by the 
construction of long walls between the capital and its port Nisaea. 
In 445 the Megarians massacred their Athenian garrison. The 
Athenians retaliated by placing an embargo upon Megarian trade 
throughout their empire (43J), and in the Peloponnesian War, 
reduced their neighbours to misery by blockade and devastations. 
In 424 they nearly captured Megara, in collusion with a demo- 
cratic party within the town, and secured Nisaea, which they 
held until 410. In the 4th century Megara recovered some 
measure of prosperity, but played an insignificant part in politics, 
and finally was incorporated in the Achaean League (g.v.). 
Megara suffered severely in the civil war of 48 b.c. It main- 
tained itself a.s a place of some size in subsequent centuries, but 
was depopulated by the Venetians in a.d. 1500. The inhabitants of 
the modern village are mostly of Albanian origin. 

Bibliograptty. — U. V. Head, Historia numorum (Oxford, 1887), 
PP- 339-330; F. Cauer, Parteien und Poliiiker in Afegara und Athen 
(Stuttgart, 1890), pp. 1-44; R. Dclhriick and K. G. Vollmoller, 
“Das Brunnerhaus dcs Theai;ene.«i,” in MitUil. d. deuisch. Inst. Athen. 
XXV. (iQoo). Ancient authorities are Strabo ix.; Theognis; Thucy- 
dides; Aristophanes, Acharnians. 

MEGARA HYBLAEA (see also Hybla), an ancient city 
on east coast of Sicily, 12 m. N.N.W. of Syracuse, founded in 
758 B.c. by Megarean colonists, A hundred years later it founded 
Selinus. It was destroyed by Gelon about 481 b.c. In the Athenian 
expedition against Syracuse (415-413) Lamachus proposed (it 
being then dc.scrted) to make it the .Athenian base of operations; 
but his advice was not taken, and in the next spring the Syra- 
cusans fortified it. In 309 it was still fortified; and Marccllus 
captured it in 214. Excavations led to the discovery in 1891 of the 
north part of the wc.slern town w^all, which in one section served 
also as an embankment against floods, of an extensive necropolis, 
about TOGO tombs of which have been explored, and of a deposit 
of votive objects from a temple which had been built over the 
ditch enclosing a late Neolithic village of the Stcntinello period. 
The harbour lay to the north. (T. A.) 

MEGARIAN SCHOOL OF PHILOSOPHY. This school 
was founded by Euclides of Megara, one of the pupils of Socrates, 
Tw’o main elements wx*nt to make up (he Megarian doctrine. Like 
the Cynics and the Cyrenaics, Euclides started from the Socratic 
principle that virtue is knowledge. But into combination with this 
he brought the Eleatic doctrine of Unity. Perceiving the difficulty 
of the Socratic dictum he endeavoured to give to the word 
“knowledge” a definite content by divorcing it absolutely from 
the sphere of sense and exp^^rience, and confining it to a sort of 
tran.scendental dialectic or logic. The Eleatic unity is Goodness, 
and is beyond the sphere of sensible apprehension. This good- 
ness, therefore, alone exists; matter, motion, growth and decay 
are figments of the senses; they have no existence for Reason. 
“Whatever is, is!” Knowledge is of ideas and is in conformity 
wdth the necessary laws of thought. Hence Plato in the Sophist 
describes the Megarians as “the friends of ideas.” Yet the 
Megarians were by no means in agreement with the Platonic 
idealism. For they held that ideas, though eternal and immovable, 
have neither life nor action nor movement. 

This dialectic, initiated by Euclides, became more and more 
opposed to the testimony of exfjerience ; in the hands of Eubulides 
and Alexinus it degenerated into hairsplitting, mainly in the form 
of the reductio ad absurdum. The strength of these men lay in 
destructive criticism rather than in construction: as dialecticians 


they were successful, but they contributed little to ethical specula- 
tion. They spent their energy in attacking Plato and Aristotle, and 
hence earned the opprobrious epithet of Eristic. They used their 
dialectic subtlety to disprove the possibility of motion and decay; 
unity is the negation of change, increase and decrease, birth and 
death. None the less, in ancient times they received great respect 
owing to their intellectual pre-eminence. Cicero (Academics, ii. 
42) describes their doctrine as a “nobilis disciplina,” and identifies 
them closely with Parmenides and Zeno. But their most im- 
mediate influence was upon the Stoics (g.v.), whose founder, 
Zeno, studied under Stilpo. This philosopher, a man of striking 
and attractive personality, succeeded in fusing the Megarian 
dialectic with Cynic naturalism. The result of the combination 
was in fact a juxtaposition rather than a compound; it is mani- 
festly impossible to find an organic connection between a practical 
code like Cynicism and the transcendental logic of the Megarians. 
But it served as a powerful stimulus to Zeno, who by descent 
was imbued with oriental mysticism. 

For bibliographical information about the Megarians, see Eticlid; 
Eubulides; Diodorus Cronus; Stilpo. See also Eleatic School; 
Cynics; Stoics; and, for the connection between the Megarians and 
the Eretrians, Menedemus and Phaedo. Also Zeller, Socrates and 
the Socratic Schools; Mallet, Histoire de Vhole de Ai^gare (Paris, 
1845); Ritter, Vher die Philosophic der meg. Schule; Prantl, Ge- 
schichte der Logik, i. 32; Henne, L*icole de Aligare (Paris, 1843); 
Gomperz, Greek Thinkers (Eng. trans., 1905), ii. 170 seq. 

MEGARON, the principal hall of the ancient Greek palace, 
situated in the andron or men's quarter. Examples exist at Tiryns 
and Mycenae (c. 1200 b.c.). 

MEGATHERIUM, the largest of the ground-sloths, an ex- 
tinct group of edentate mammals related to the modern trcc- 
sloths. It is best known from skeletons obtained in Argentina, 
and equalled the elephant in bulk but was of very different pro- 
portions, with short and massive hind limbs, heavy tail, long. 
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The skeleton of the megatherium, an enormous extinct mammal 
WHICH EXISTED DURING THE PLEISTOCENE AGE 

slender loose-jointed fore limbs and large powerful claws on fore 
and hind foot. The head has a rather long muzzle, apparentl} 
heavy and fleshy, no front teeth, and the cheek teeth, five above 
and four below on each side of the jaw, are square prisms, root- 
less and wearing on the crown into two cross crests. Various spe- 
cies of Megatherium have been found in Pleistocene formations 
all over South America and in North America as far north as 
Texas and New Jersey. The ancestry of the family is found in 
the Tertiary of South America. Megalonyx and its allies form, 
according to Stock, a separate group of the sub-family Meg- 




MEGHNA- 

atheriidae distinguished by teeth of oval or rounded cross-section 
and by more primitive characters in the feet. Megalonyx has a 
pair of tusk-like teeth in front, much as in the two-toed sloth 
(Choloeptts), and was about as large as an ox. A smaller genus, 
Nothrotherium, lacks the tusk-like front teeth. Both these genera 
are chiefly known from North America, but are also recorded 
from South America. Allied, mostly smaller, genera inhabited the 
larger West Indian islands during the Pleistocene. 

(W. D. M.) 

MEGHNA, a river of India. It forms, in the lower part of its 
course, the great estuary of the Bengal delta, which conveys to 
the sea the main body of the waters of the Ganges and the 
Brahmaputra. The united waters, turbid and of great depth, are 
sometimes split into half a dozen channels by sand-banks, some- 
times spread into a wide sheet of water. The river enters the sea 
by four principal mouths, enclosing three large islands. It is nav- 
igable by native boats and river steamers all the year; but the 
navigation is difficult and sometimes dangerous on account of 
shifting sand-banks and snags, and boisterous weather when the 
monsoon is blowing. The most favourable season is between 
November and February. Alluvion and diluvion are constantly 
taking place, especially along the seaboard. The regular ri.se of 
the tide is from lo to i8 ft., and at springs the sea rushes up 
in a dangerous bore. It is greatest at the time of the biennial 
equinoxes, when navigation is sometimes impeded for days to- 
gether. A still greater danger is the “storm wave” which occa- 
sionally sweeps up the Meghna under a cyclone. 

MEGIDDO, BATTLIES OF, 1918. This is the name usu- 
ally given lo the brilliantly conceived operations whereby Allenby 
{q.v.) broke the Turkish front in Palestine on Sept. 19, 1918, and 
completed his success by surrounding and rounding up the bulk of 
the Turkish forces in the next few days. This decisive victory was 
followed by a pursuit to Damascus and then to Aleppo, which 
ended with the capitulation of Turkey. For an account of this 
I^lan and its execution, sSee Palestine, Operations in. 

MEGIS: see Caste. 

MEHADIA, a market town of western Rumania, in the I 
county of Severin, on the railway from Timisoara to Orsova. Pop. 
(192S), 3,800. The town is the .site of the ancient Roman colony 
Ad Mediam, and contains Roman remains. In a narrow rocky 
ravine nearby in the valley of the Cerna are the famous Hercules 
Baths (the Roman Thermae or Fontes Herculis), which after 
falling into di.su.se, have been again frequented since 1735. There 
are 22 hot springs, of which nine are in use, the most powerful 
being the Hercules spring. The springs are all strongly impreg- 
nated with salts of sulphur, iodine, bromine and chlorine, and their 
average temperature is 70° to 145'’ F. 

MEHEMET ALI : see Mohammed Ali. 

MEHIDPUR or MAHIDPUR, a town of Ind^a, in Indore 
state of Central India, on the right bank of the Sipra, 24 m. N. 
t)f Ujjain. Pop. (1921). 7,062. Though of some antiquity and 
frequented by Hindu pilgrims, it is best known for the battle 
fought in the neighbourhood on the 20th of December, 1817, in 
which Sir John Malcolm defeated the army of Holkar. The 
rc.sult was the Treaty of Mandasor and the pacification of Malwa. 
There was some sharp fighting here during the Mutiny. 

MEHTA, SIR PHEROZESHAH MERWANJI, K C.I.E 

( 1845-1915), Indian municipal reformer, was the son of a Bom- 
i>ay merchant. Educated at the Elphinstone college, he was the 
tirst Parsee M.A. of Bombay university. He read law at Lincoln’s 
Inn, and was the first Parsee to be called to the English Bar (1868). 
With Dadabhai Naoroji he founded the organization which grew 
into the East India Association. Returning to Bombay he 
rapidly made a name as an advocate. Appointed in 1869 as Jus- 
tice of the Peace, he served on the new Bombay Corporation 
trom 1872 till his death. He also served for over 30 years on the 
llombay legislature. For the last few months of his life he was 
'ice-chancellor of Bombay university. He died in Bombay on 
5 . 1915- 

H. P. Mody, Sir Pherozeshah Mehta, 2 vol. (1921) ; also Rise 
\nt(l Growth of Bombay Municipal Government (i 9 i 3 )» by his most 
intimate co-worker, Sir Dinshah Edalji Wacha. 
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MiHUL, Etienne henri (or £tif.nne Nicolas) 
(1763-1817), French composer, was born at Givet, Ardennes, on 
June 24, 1763, of poor parents, and the boy made his way in music 
with great difficulties. He received much kindness and help from 
Gluck, but it was only after wearisome disappointments and de- 
lays that his Euphrosine et Coradin was performed at the Op6ra 
Comique in 1790. His opera of Stratonice was also received with 
enthu.sia.sm in 1792. After several unsuccessful operas, his Adrien 
appeared, and added much to his fame, which was further in- 
creased by his three best works, Lc Jeune Henri, Uthal and Joseph, 
in which Mehul’s powerful genius is seen at its best. Uthal was 
written for an orchestra without violins. Mehul became one of 
the four inspectors of the Paris Conservatoire. After writing 
forty-two operas, besides a number of songs for the festivals of 
the republic, cantatas, and orchestral pieces of various kinds, his 
health gave way and he died on Oct. 18, 1817 in Paris. In the 
sincerity and nobility of his in.spiration Mehul showed himself a 
worthy successor of Gluck. 

See Lives by Pougin (1889), Vicllard (1850), and Quatremere de 
Ouincey (1818). 

MEIDERICH, a town of Germany, since 1905 incorporated 
with Duisburg, 2i m. by rail N.E. of Ruhrort, whose river harbour 
is in great pari within its confines. It is first mentioned in 874. 
Iron and steel works, coal-mines, saw-mills, brickworks, and 
machine-shops furnish the principal occupations of the inhabitants. 

MEIEROVICS, ZIGFRTDS (1887-1925), Latvian .states- 
man, was bom on Jan. 24 (O.S.) 1887, the son of a country doctor 
in Courland, and was educated at the Riga Polytechnic. He first 
worked in an insurance company and afterwards in an agrarian 
bank. In Nov. 1918 he became the first foreign minister of in- 
dependent Latvia and, as delegate to the Peace Conference, he 
secured Latvia’s de jure recognition by the Powers, and, later, 
her admission to the League of Nations. From 1918 until his 
death he held office almost continuously as foreign minister and 
was twice prime minister (1921-23 and 1923-24). He was a 
delegate to the Genoa Conference (1922). He was killed in a 
motor accident on Aug. 22, 1925. Meierovics was perhaps the 
mo.st statc.smanlike and the most influential of contemporary 
Baltic statesmen. He recognized the real problems facing the 
Baltic Slates in the years immediately following the World War 
with probably greater facility and clarity than any of his col- 
leagues in leadership. His foreign policy was based on the con- 
viction that the common interests of Estonia, Latvia and Lith- 
uania demanded co-operation between all the three states. 

MEIGHEN, ARTHUR (1874- ), Canadian statesman, 

was born at Anderson, in the county of Perth, Ontario, on June 
16, 1874, the son of Joseph and Mary Meighen. He w’as educated 
at St. Mary’s collegiate institute and at Toronto university, and 
became a barrister-at-law. He married in 1904 Jessie Isabel Cox, 
daughter of the late Charles Cox of Granby, Quebec. His politi- 
cal career began in 1908 when he was elected to the House of 
Commons as the Conservative member for Portage la Prairie 
in the province of Manitoba. In 1913 he became solicitor-general 
in the Government of Sir Robert Borden; and in Oct. 1917 sec- 
retary of state and minister of mines. Later he became minister 
of the interior. In 1918 he accompanied the Canadian prime 
minister to England to attend the Imperial Conference, and on 
Sir Robert Borden’s retirement Meighen became prime minister 
and secretary of state for external affairs on July 10, 1920. In 
June 1921 he attended the conference of prime ministers in Lon- 
don. Meighen held the office of prime minister until the general 
elections in 1921, when the Conservative party was defeated; he 
then became the leader of the Opposition, and for four years was 
a vigorous opponent of the Liberal Government. He supported 
the disarmament resolution introduced by the prime minister, 
Mackenzie King. 

The Military Service Act, under which conscription was en- 
forced in 1917, was largely, in so far as its legal preparation was 
concerned, the work of Meighen, and the vigour with which he 
supported it in parliament drew upon him the hostility of all 
those opposed to that measure. As the sentiment against con- 
scription was especially strong in Quebec, the feeling against him 
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in that pro\ince was intense, and prevented the policy of his party 
from receiving the due consideration of the electors. Meighen 
consistently repelled the personal attacks made upon him as the 
enemy of the French Canadians, but without much success. In 
the elections of 1925 the Conservatives, under the leadership of 
Meighen, were overwhelmingly victorious in Ontario and the 
maritime provinces, but wdth a practically solid Quebec against 
him it was impossible to obtain a majority, and the Government 
remained in the hands of the Liberals. In June 1926, on the 
resignation of Mackenzie King, Meighen took office as premier, 
but his Government w»as immediately defeated and a general elec- 
tion took place. 

The adoption by the United States of protection, as well as 
the great industrial development of that country, placed Canada, 
in Meighen s view, at a disadvantage. He therefore strongly advo- 
cated protection for his own country, in order to prevent the 
United States from capturing the home markets. He was con- 
\inced also of the necessity for preserving the natural resources 
of Canada, particularly the almost unlimited water power so 
envied by the bordering states, as well as the products of the 
forests. He resisted all attempts made by the United States to 
secure for their territories electrical power generated from water- 
courses in Canada. Meighen made constant efforts to bring about 
a fusion of the diverse elements in the Canadian population. He 
was made a member of the Imperial privy council in Oct. 1920. 

(A. G. D.) 

MEIJI TENNO (Mutsu Hito ), Tenno. or Emperor of Japan 
(1852-1912), was born on Nov. 3, 1852, succeeded his father, 
Komei Tenno, the former emperor, in Jan. 1867. and was crowned 
at Osaka on Oct. 31, 1S68. The country was then in a ferment 
owing to the concessions which had been granted to foreigners by 
the preceding shogun lyemochi, who in 1854 concluded a treaty 
with Commodore Perry by which it was agreed that certain ports 
should be open to foreign trade. 

This convention gave offence to the more conservative daimios, 
and on their initiative the mikado .suddenly decided, in the face 
of strong opposition, to aboli.sh the shogunate. The reigning 
shogun, KeiW, yielded to the decree, but it was only by force of 
arms that the new order was imposed. The main object of those 
who had advocated the change was a reversion to the primitive 
condition of affairs, when the will of the mikado was absolute and 
when the presence in Japan of the hated foreigner was unknown. 

But the reactionary party was not to be allowed to monopolize 
revolutions. The powerful daimios of Satsuma and Cho.shu 
suddenly declared themselves to be in favour of opening the 
country to foreign intercourse, and of adopting far-reaching re- 
forms. With this movement Meiji Tenno was cordially in agree- 
ment, and he invited foreign representatives to an audience on 
March 23, 1868. As Sir Harry Parkes, the British minister, w^as 
on his way to this assembly, he was attacked by samurai. The 
outrage was regarded by the emperor and his ministers as a 
reflection on their honour, and they made reparation. Meanwhile, 
the emperor, with his advisers, was maturing a political constitu- 
tion providing for the assumption by the emperor of direct 
personal rule. As a step in this direction, Meiji Tenno transferred 
his capital from Kioto to Yedo, the former seat of the shoguns’ 
government, and marked the event by renaming the city Tokyo. 

In the same year Meiji Tenno took oath to institute certain 
reforms, including the establi.shment of a deliberative as.sembly. 
He was supported by the majority of the daimios, who in a su- 
preme moment of patriotism surrendered their estates and privi- 
leges to their sovereign. This was the death-knell of the feudalism 
which had existed for centuries, and gave Meiji Tenno a free 
band. A centralized bureaucracy arose, and the nation rapidly 
progressed. Torture was abolished (1873), and a judicial code, 
adapted from the Code Napoleon, was authorized. The first rail- 
way — from Yokohama to Tokyo — ^was opened in 1872; the 
European calendar was adopted, and English was introduced into 
school curriculums. In all these reforms Meiji Tenno took a 
leading part. 

There was opposition to such sweeping changes between 1876 
and 7884. Three serious rebellions took place in the provinces. 


These the emperor suppressed; and simultaneously he inflicted a 
check on the empire of China. As the Chinese government de- 
clared itself unable to punish P'ormosan pirates for outrages com- 
mitted on Japanese ships (1874), Meiji Tenno landed a force on 
the island, chastised the bandits, and remained in possession of 
certain districts until the compensation was paid. The unparalleled 
advances made by the new government were now held to justify 
a demand for the revision of the foreign treaties, and negotiations 
were opened. They failed, and the consequent disappointment 
gave rise to a strong anti-foreign reaction. Foreigners were as- 
saulted and even the Russian cesarevich, afterwards the Tsar 
Nicholas II., was attacked in the streets of Tokyo. A renewed 
attempt to revise the treaties in 1894 was more successful, and 
in that year Great Britain concluded a revised treaty with Japan. 
Other nations followed, and by 1901 all those obnoxious claases 
suggestive of political inferiority had disappeared from the 
treaties. In the same year (1S94) war broke out with China. 
Meiji Tenno reviewed the troops as they left Japan for Korea 
and Manchuria, and personally distributed rewards to those who 
had won distinction. In the war with Russia, 1904-5, the same 
was the case, and it was to the virtues of their emperor that his 
generals ascribed the Japanese victories. 

In his wise patriotism, as in all matters, Meiji Tenno always 
placed himself in the van of his countrymen. He led them out 
of feudali.sm, and lived to see his country advanced to the first 
rank of nations; and he was the fir.st Oriental sovereign to form 
an offensive and defensive alliance with a fir.st-rate European 
power. In 1869 Meiji Tenno married Princess Haru, daughter 
of Ichijo Tadaka, a noble of the first rank. He had one son and 
several daughters. Mutsu Hito adopted the epithet of Meiji, or 
“Enlightened Peace,” as the nenf^o or title of his reign. Thus the 
year 1901, according to the Japanese calendar, was the 34th year 
of Meiji. He died at Tokyo on July 30, 1912. He was posthu- 
mously styled the Emperor Meiji Tenno, according to the custom 
of Japan. He was succeeded bv his son, Yoshihito. 

MEIKTILA, a district in the Mandalay division of Burma. 
The district lies in the dry zone, but it includes also a strip 
of the wetter forested Shan hills on the east. Except for this por- 
tion it is a slightly undulating plain, with stretches of dark 
“cotton” soil, but suffering from a low rainfall which is also un- 
certain. The climate is healthy except in the eastern tracts, though 
the heat of April, as in Mandalay, is severe — -the thermometer 
rising in the afternoons to over 100° F from March to June. The 
chief agricultural products are rice (grown on land irrigated by 
.streams from the Shan hills), sesamum, cotton, ground nuts, peas, 
maize, millet and gram. In the heart of the district is an interest- 
ing lake. It is artificial, and according to Burme.se legend was 
begun 2,400 years ago by the grandfather of Gautama Buddha. It 
is 7 m. long, averages half a mile broad, and covers an area of 
3i sq.miles. With the Minhla and other connected lakes it irri- 
gates a large extent of country. 

The area of the district is 2,287 sq.m., and the population 
( 192J ), 289,897. The vast majority of the population is Burmese 
Buddhist. The headquarters town, Meiktila, stands on the banks 
of the lake, which supplies good drinking water. Pop. (1921}, 
8.868. A branch railway connects it at Thazi station with the 
Rangoon-Mandalay line, and continues westward to its terminus 
on the Irrawaddy at Myingyan. From Thazi, the Shan States 
railway ascends the hills to the hill-station of Kalaw and the 
surface of the plateau. 

MEINEKE, JOHANN ALBRECHT FRIEDRICH 
AUGUST (1790-1870), German classical scholar, was born at 
Soe.st in Westphalia on Dec. 8, 1790, and died at Berlin on Dec. 
12, 1870. He was director of the Joachimsthal gymnasium. Hi- 
work was mainly done on editing the comic dramatists and th( 
Alexandrine poets. 

See monographs by F. Rnnkc (1871), H. Sauppe (1872), and 
Fbrstemann in AUge.meine deuische Biographic, xxi. (1885) ; also 
Sandys, Hist. Class. Schol, (1908), iii. 117. 

MEININGEN, a town in the republic of Thuringia, Germany, 
situated on the right bank of the Werra, 40 m. S. of Eisenach by 
rail. Pop. (1925) 18,343. Meiningen, which was subject tothebish- 
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ops of Wurzburg (1000-1542), came into the possession of the duke 
of Saxony in 1583. At the partition of 1660 it fell to the share of 
Saxe-Altenburg, and in 1680 became the capital of Saxe-Mein- 
ingen. The chief building is the Elisabethenburg, or the old ducal 
palace, containing several collections: it was built mainly about 
1680, although part of it is much older. Other buildings are the 
Henneberger Haus with a collection of antiquities, and the town 
church, with twin towers, built by the emperor Henry II. in the 
nth century. It manufactures chemicals, paper, pottery and 
machines and has breweries and iron foundries. 

MEIR, Jewish rabbi of the 2nd century, was born in Asia 
Minor and according to legend was a descendant of the family 
of Nero. He was the most notable of the disciples of Aqiba (<7.^.), 
and after the Hadrianic repressions of a.d. 135 was instrumental 
in refounding the Palestinian schools at Usha. Among his teachers 
was also Elisha ben Abuya (q.v.), and Mei'r continued his devo- 
tion to Elisha after the latter’s apostasy. He is said to have visited 
Rome to rescue his wife’s sister. His wife, Beruriah, a daughter 
of the martyr Hananiah ben Teradion, is often cited in the Talmud 
as an exemplar of generosity and faith. Mei’r himself was the 
author of many famous sayings. His wisdom was proverbial, and 
to him was in particular assigned an intimate acquaintance with 
fables, and he is reported to have known 300 Fox-Fables. “With 
the death of Rabbi Me’ir,” says the Mishnah (Sota ix. 15), 
“Fabulists ceased to be.” Me’ir contributed largely to the material 
from which finally emerged the Mishnah. His dialectic skill was 
excessive, and it was said jestingly of him that he could give 150 
rea.sons to prove a thing clean, and as many more to prove it 
unclean. His balanced judgment fitted him to carry on Aqiba’s 
work, sifting and arranging the oral traditions, and thus preparing 
the ground for the MLshnaic Code. Mei’r left Palestine some time 
before his death, owing to disagreements between him and the 
Patriarch. He died in Asia Minor, but his love for the Holy 
Land remained dominant to the last. “Bury me,” he said, “by the 
shore, so that the sea which washes the land of my fathers may 
touch also my bones.” 

Scr Bachcr, Af^ada dcr TannaiUn, vol. ii. ch. i.; Graetz, History of 
the Jews (Eng. tran.s.), vol. ii. ch. xvi.; Jewish Encyclopedia (whence 
.'Aomc of the above cited sayings are quoted), viii. 432-435. On MeiVs 
place in the hi.story of the fable, see J. Jacobs, The Fables of Aesop, 
i. cxi., etc. {See Index .v.v.) 

MEIRINGEN, the principal village on the Hasle (or the 
upper Aar) valley in the Swiss canton of Bern. It is situated on 
the bank of the Aar and is exposed to the south wind (or Fdhn)^ 
and has several times been in great part destroyed by fire (1632, 
1H79 and 1891). It has 2,996 inhabitants, all German-speaking 
and Protestants. The village and valley belonged to the emperor, 
who in 1234 gave the advowson to the Knights of St. Lazarus, 
by whom it was sold in 1272 to the Austin Canons of Interlaken, 
on the suppression of whom in 1528 it passed to the state. In 
1310 the emperor mortgaged the valley to the lords of Weissen- 
burg, who sold it in 1334 to the town of Bern. The parish church 
of the iith century was buried in the beginning of the 14th cen- 
tury by the Aipbach. In 1915 by excavation the ancient church 
was found underneath the present church. Above the church 
are the ruins of the mediaeval castle of Rcsti. Meiringen is fre- 
quented by travellers in summer as it is the meeting-point of 
many routes: from Interlaken by the lake of Brienz and Brienz, 
from Lucerne by the Briinig railway (28 m.) and from the upper 
Valais by the Grimsel Pass (7,100 ft.). 

MEIR OF ROTHENBURG (c. 1215-1293), German rabbi , 
and poet, was born in Worms c. 1215. He played a great part in I 
organizing the Jewish communal life of the middle ages. In 1286 
for some unknown reason he was thrown into prison in Alsace, 
vherc he remained until his death in 1293. His friends offered 
b) lind a ransom, but he declined the suggestion, fearing that the 
l>rixedent would lead to extortiem in other cases. He wrote glo.sscs 
lo the Talmud {iosaphof) and many Responsa of the utmost value 
for historical research. Through his disciples Asher ben Yehiel 
•Old Mordecai ben Hillel, Meir exercised much influence on subse- 
quent developments of Judaism. He was also a liturgical poet. 
fJne of his finest elegies is translated in Nina Davis’s Songs of Exile, 
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I See L. Ginzberg, Jewish Encyclopedia, viii. 437-440. 

MEISSEN. The mark of Meissen was originally a district 
centring round the castle of Meissen or Misnia on the Middle 
Elbe, which was built about 920 by the German king Henry I., 
the Fowler, as a defence against the Slavs. After the death 
of Gero, margrave of the Saxon east mark, in 965, his territory 
was divided into five marks, one of which was called Meissen. 
In 985 the emperor Otto lit. bestowed the office of margrave 
upon Ekkard I., margrave of Merseburg, and the district com- 
prising the marks of Meissen, Merseburg and Zeitz was generally 
known as the mark of Meissen. When Ekkard II. died (1046) it 
was divided, and Meissen proper was given successively to William 
and Otto, counts of W’eimar, and Egbert IT., count of Brun.swick. 
Egbert was a rival of the emperor Henry IV. and died under 
the imperial ban in 1089, when Meissen was bestowed upon Henry 
I., count of Wettin, but when in turn his son Henry II. died 
without i.ssue in T123 Meissen was given by the emperor Henry V. 
to Hermann IT., count of Wintzenburg; but Henry T.’s second 
cousin Conrad eventually obtained possession of Meissen in 
1130. Conrad, called the Great, extended the boundaries of Meis- 
sen before abdicating in 1156 in favour of his son Otlo, known as 
the Rich. Otto appointed his younger son Dietrich as his suc- 
cessor and was attacked and taken prisoner by his elder son 
Albert; but, after obtaining his release by order of the emperor 
Frederick 1 ., he had only just renewed the war when he died in 
1190. During his reign silver mines were opened in the Harz 
mountains, towns were founded, roads were made, and the general 
condition of the country was improved. Otto was succeeded by his 
son Albert, called the Proud, who was engaged in warfare with 
his brother Dietrich until his death in 1195. As Albert left no 
children, Meis.sen was seized by the emperor Henry VI. as a 
vacant fief of the empire; but Dietrich, called the Opprc.sscd, 
secured the mark after Henry’s death in 1197. Dietrich married 
Jutta, daughter of Hermann I., landgrave of Thuringia, and was 
succeeded in 1221 by his infant son Henry, surnamed the Illustri- 
ous; who on arriving at maturity oblained as reward for sup- 
porting the emperor Frederick 11 . against the pope a promise 
to succeed his uncle, Henry Ra.spe IV., as landgrave of Thuringia. 
In 1243 Henry’s son Albert was betrothed to Margaret, daughter 
of Frederick II.; and Pleissnerland, a district west of Meissen, 
was ‘added to his possessions. Having gained Thuringia and the 
Saxon palatinate on his uncle’s death in 1247, he granted sections 
of his lands to his three sons in 1265, but retained Meissen. A 
series of family feuds followed. 

Eventually, Albert’s son Frederick obtained posses.sion of the 
greater part of the mark, and was inve^^led with it by the German 
king Henry VII. in 1310. During these years the part of Meissen 
around Dresden had been in the possession of Frederick, youngest 
son of the margrave Henry the Illustrious, and when he died in 
1316 it came to his nephew Frederick. About 1312 I^rederick, who 
had become involved in a dispute with VValdemar, margrave of 
Brandenburg, over the possession of lower Lusatia, was taken 
prisoner. Surrendering lower Lusatia he was released, but it was 
only after Waldemar’s death in J319 that he. obtained undisputed 
possession of Meissen. Frederick, who was surnamed the Peace- 
ful, died in 1323 and was followed as margrave by his son 
Frederick II., called the Grave, who added several counties to 
his inheritance. From this latter Frederick’s death in 1349 until 
1381 the lands of the family were ruled by his three sons jointly; 
but after the death of his eldest son Frederick HI. in 1381 a 
division was made by which Meissen fell to his youngest son 
William I. In 1407 William was succeeded by his nephew 
Frederick, called the Warlike, who in 1423 received from the 
emperor Sigismund the electoral duchy of Saxe-Wittenberg. The 
mark then became merged in the duchy of Saxony. 

Sec F. W. Tittmann, Geschichtc Heinrichs des erlauchten Mark^\rafen 
zu Meissen (Dresden. 1845-46); C. F. von Posern-KIett, Zio Ge- 
schichtc der Verja:sung der Markgrafschafi Meissen im 23. Jahrhun- 
dert (Leipzig, 1863) ; O. Posse, Die Markgrajen von Mehsen und das 
Haus Wettin (Leipzig, 1881). See also Vrkunden der Markgrafen von 
Meissen und Landgrafen von Thnringen, edit, by E. G. Gersdorf 
(Leipzig, 1864) ; and H. B. Meyer, Hof- und Zentralverwaltung der 
Wettiner (Leipzig, 1902). 
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MEISSEN, a town of Germany, in the republic of Saxony, on 
both banks of the Elbe, 15 m. N.W. from Dresden, on the railway 
to Leipzig via Dobeln. Pop. (1925), 41,516. Meissen was founded 
about 920 by Henry the Fowler and from 968 to 1581 was the 
seat of a line of bishops, who ranked as princes of the empire. 
The town suffered greatly during the various wars of religion. 
Colin on the right bank of the Elbe was incorporated with Meissen 
in 1901. The old town lies on the left bank of the river, between 
the streams Meis.se and Triebisch. Most of its streets are narrow 
and uneven. The cathedral, one of the finest early Gothic build- 
ings in Germany, stands on the Schlossberg, above the town. It 
is said to have been founded by the emperor Otto the Great, 
but the present building was begun in the 13th century and was 
completed about 1450. A restoration, including the rebuilding of 
the two towers, was carried out in 1903-08. Adjoining the cathe- 
dral is the castle, dating from 1471-83, but restored about 1676, 
and after i860. The convent of St. Afra, which stood on the 
Afraberg, was suppressed by Duke Maurice in 1543, and was by 
him converted into a school (the Fiirsten Schule), one of the 
most renowned classical schools in Germany, which counts Les- 
sing and Gellert among its former pupils. Other public build- 
ings of interest are the town-hall, built in 1479 and restored in 
1875; the Franciscan church now used as a museum of objects 
connected with the history of Meissen. Since 1710 Meissen has 
been the seat of the manufacture of Dresden china. Meissen also 
contains iron foundries, factories for making earthenware stoves, 
potter>’, glass, pianos, explosives and matches, sugar refineries, 
breweries and jute works. A considerable trade is carried on in 
the wine produced in the surrounding vineyards. 

MEISSONIER, JEAN LOUIS ERNEST (1815-1891), 
French painter, was born at Lyons on the 21st of February 1815. 
He studied in Leon Cogniet’s studio. He paid short visits to 
Rome and to Switzerland, and exhibited in the Salon of 1831 a 
picture then called “Les Bourgeois Flamands’' (“Dutch Burgh- 
ers'*;, but also known as “The Visit to the Burgomaster" (at 
Hertford House, London, with fifteen other examples of this 
painter). It was the first attempt in France in the particular 
genre which was destined to make Meissonier famous: microscopic 
painting — ^miniature in oils. Working hard for daily bread at 
illustrations for the publishers — Curmcr, Hetzel and Dubocher — 
he also exhibited at the Salon of 1836 the “Chess Player’’ and 
the “Errand Boy.” He then exhibited with much success the 
“Game of Chess” (1841), the “Young Man playing the ’Cello” 
(1842), “The Painter in his Studio” (1843), “The Guard Room,” 
the “Young Man looking at Drawings,’' the “Game of Piquet” 
(1845), and the “Game of Bowls” — ^works which show the finish 
and certainty of his technique, and assured his success. 

Meissonier worked with elaborate care and a scrupulous obser- 
vation of nature. Some of his works, as for instance his “1807,” 
were ten years in course of execution. He exhibited continuously 
henceforward, and obtained high prices. His “Cuirassiers,” now at 
Chantilly, w’as bought from the artist for iio,ooo, sold at Brussels 
for £11,000, and finally resold for £16,000. He died in Paris on 
Jan. 21. 1891. 

See Alexandre, Histoire de la peiniure milUaire en France (Paris, 
iSyi); Laurens, Notice sur Meissonier (Paris, 1892); Grcard, Meis- 
sonier (Paris and London, 1897) ; T. G. Dumas, Maitres modernes 
( Paris, 1884) ; Ch. Formentin, Meissonier, sa vie — son oeuvre (Paris, 
1901;; J. W. Mollett, Illustrated Biographies of Modern Artists: 
Meissonier (London, 1882). 

MEISSONIER, JUSTE AURELE (1693-1750), French 
goldsmith, sculptor, painter, architect and furniture designer, was 
born at Turin, but worked in Paris, where he died. His Italian 
origin and training were probably re.sponsible for the extravagance 
of his decorative .style. Rarely does he leave a foot or two of un- 
decorated space; and because he carried the Baroque .style of his 
day to its extreme he acquired a vast popularity. He not only 
built hou.ses, but decorated their internal walls; designed the 
furniture and the landlesticks, the .silver and the decanters for 
the table; and was as ready to produce a snuff-box as a watch case 
or a sword hilt. His work in gold and silver-plate was often grace- 
ful and sometimes bold and original. He was least successful in 
furniture, where hi.s floral and rocaille motives were overdone. He 


I was appointed by Louis XV. Dessinateur de la chamhre et du cabi- 
net du rot; designer pour les pompes fundbres et galantes and 
Orfkvre du roi. 

Knowledge of his work is to be found in his own books of design: 
Livre d'omements en trente piices; Livre d'orfdvrerie d* 6 gUse en six 
pihees, and Ornements de la carte chronologique. 

MEISTERSINGER, the name given to the German lyric 
poets belonging to the artisan and trading classes in the 14th, 
15th and 1 6th centuries. They professed to carry on the tra- 
ditions of the mediaeval Minnesingers (q.v.), regarding ^s the 
founders of their gild 1 2 of the greater poets of the Middle High- 
German period. They cultivated their art in so-called Meister- 
singer schools, the oldest of which is said to have been estab- 
lished at Mainz early in the 14th century. In that century there 
were such schools at Mainz, Strasbourg, Frankfurt, Wurzburg, 
Zurich and Prague; in the 15th at Augsburg and Nuremberg, the 
last becoming in the following century, with Hans Sachs, the 
most famous of all. 

Each gild numbered various classes of members, ranging from 
beginners, or Schuler and Schulfrcunde, to Meister, a Meister 
being a poet who was not merely able to write new verses to 
existing melodies but had himself invented a new melody. The 
poem was technically known as a Bar or Gesetz, the melody as a 
Ton or Weis. The rules of the art were set down in the so-called 
Tabulatur or law-book of the gild. The meetings took place either 
in the Rathaus, or town hall, or, when they were held — ^as was 
usually the case — on Sunday, in the church; and three times a 
year singing competitions were instituted. At such competitions 
or Schulsingen judges were appointed, the so-called Marker, who 
criticized the competitors and noted their offences against the 
rules of the Tabulatur. 

The literary value of the Meistersinger poetry was hardly in 
proportion to the large part it played in the life of the German 
towns of the 15th and 16th centuries. To these plain burghers 
poetry was a mechanical art that could be learned by diligent 
application, and the prizes they had to bestow were the rewards of 
ingenuity, not of genius or inspiration. Consequently we find an 
extraordinary development of strophic forms corresponding to 
the many new “tones” which it was the duty of every Mcister- 
singer to invent. The verses were adapted to the musical strophes 
by a merely mechanical counting of syllables, regardless of 
rhythm or even sense. But the Meistersinger poetry, if not great 
or even real poetry, held — especially with a genuine poet like 
Hans Sachs — ^promise for the future. It reflected without exag- 
geration or literary veneer the faith of the Germap burgher, his 
blunt good sense and honesty of purpose. The Meistergesang 
reached its highest point in the i6th century; and it can hardly 
be said to have outlived that epoch, although the traditions of 
the Meistersinger schools lingered much longer in south German 
towns. 

Bibliographv. — Specimens of Meistersinger poetry will be found 
in various collections, such as J. J. Gorres, AltdAiitsche Volks- und 
Meisterlieder (1817); K. Bartsch, Meisterlieder def^ .Kolmar er Hand- 
schrift (1862). Of our older sources of informatlM^ the most im- 
portant are Adam Puschmann, Grundlicher Berick\^ des deutschrn 
Meistergesangs (1571; reprinted 1888), and J. C. WaSen.seil, Von der 
Meistersinger holdseligen Kunst (Altdorf, 1697). See further O. Lyon, 
Minne- und Meistergesang (1882); K. Mey, Der Meistergesang in 
Geschichte und Kunst (2nd ed., 1901); W. Nagel, Studien zur 
Geschichte der Meister sdnger (1909). The Meistersingers have been 
immortalized by Richard Wagner in his music drama, Die Meister- 
.singer von Number g (1868), which gives an excellent idea of the 
pedantic procedure of their schools. (J. G. R«) 

MEITHEI, the principal tribe inhabiting the valley of Mani- 
pur in Assam ; probably of mixed origin and related to the Kuki 
and Naga tribes, the Ao in particular, also probably to the Syn 
tengs and Kacharis. They have a culture probably Shan iiji origin 
though never Buddhist, and Hinduized in the first half of ^he 181I1 
century a.d. They are great rice-growers, fishermen an(i horse- 
breeders; polo and hockey are national games and boat-r£^cing 
annual pastime. The head of the people is a Maharaja,\ under 
whom is a judicial body known as the Chirap court; the 
is divided into administrative areas called lam, each with celat^^ 
and village officials. The ancient civil and military organizi|ib^^ 
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was by functional divisions like that of the Ahoms. There are 
seven patrilineal cxogamous clans, and marriage into the mother’s 
clan is forbidden for one generation. Head>hunting was practised 
until Hinduism became general, before which the Meithei were 
meat-eaters and buried their dead. They now burn them and have 
an institution called singlup — a sort of burial club for ensuring the 
provision of wood for the cremation of contributors. In spite of 
the Hindu religion animistic beliefs and practices are strong. 
Maiha and mailn — Medicine-men and -women — ^are numerous and 
popular; forms of ancestor-worship, traces of snake-worship, 
witchcraft, tabu, vampires, whose astral bodies devour men’s 
livers, all flourish, and animistic deities are worshipped no less than 
orthodox Hindu gods. Indeed, a special custodian of ancient god- 
lings holds one of the most prominent religious posts. 

The Maharaja is the divine head of the State, both religious and 
secular, and is the chief rain-maker. Like the Ahom princes he has 
a human ^^scapegoat” provided on certain occasions to take on him 
all his (the Maharaja’s) guilt. 

The language spoken is Tibeto-Burman and allied to the Kuki 
tongue. There is an archaic form of the language, now incompre- 
hensible, and though the present script is derived from the Ben- 
gali, there is a tradition that the Chinese first taught them writing. 

See T. C. Hodson, 2 'he Meithei (1908). (J. H. H.) 

MEKN^S: see Mequinez. 

MEKONG or Me Nam Kong (pronounced Kawng), some- 
times known as the Cambodia River, the great river of Indo- 
China, having its origin in the Tibetan highlands. It is one of the 
longest rivers in Asia. It is about 2,800 m. in length, of which 

l, 200 flow through portions of the Chinese Empire and Tibet 
and 1,600 through French territory. Its sources are supposed to 
rise on the slopes of Dza-Nag-Lung-Mung in about 33° N., 93® 
E., at an altitude of 16,700 ft. above sea -level. Throughout the 
greater part of its course in Tibet, where it is called the Dza-Chu, 
it flows south-eastwards to Chiamdo, on the great east and west 
caravan route from China to Lhasa. At this point it is about 
10,000 ft. above sea-level. From here it flows southwards through 
little-known mountain wastes. Below Dayul in lat. 29° it is 
known by the Chinese name of Lantsan Kiang. For the next 300 

m. of its course the Lantsan Kiang, or, as it soon becomes known 
among the Thai peoples inhabiting its rugged valley, the Mekong, 
is very little known to us. The river flows beneath bare and 
rocky walls with the speed of a mountain torrent, although at 
its exit from Chinese territory its width reaches 300 to 400 yds. 
In 25® 18' N. the Tali-Bhamo caravan route crosses the Yiver 
by an iron suspension bridge at a height of 4,700 ft. above sea- 
level. From this point to Chieng or Keng Hung, the head of the 
old confederacy of the Sibsawng Punna or Twelve States, it is 
little known; the fact that it falls some 900 ft. for each degree 
of latitude indicates the character of the river, the course of 
which is constantly deviated by the varying directions of the 
mountainous massifs through which it passes. Under the provi- 
sions of the Anglo-French agreement of January 1896, from the 
Chinese frontier southwards to the mouth of the Nam Hok the 
Mekong forms the frontier between the British Shan States on 
the west and the territories acquired from Siam by France in 
1S93. By the treaty of 1893, from that point southwards to about 
^3° 30' N. it is also the frontier between French Indo-China and 
Siam. Between the Siamese Shan town of Chieng Sen and Luang 
Prabang it is joined by some important tributaries: the Nam 
Beng, the Nam-Hou and the Nam-Khan. This portion is ob- 
structed by rapids. From Luang Prabahg the river cuts its way 
for two degrees through a lonely jungle country among receding 
lulls of low elevation. From Chieng Khan the river forces its 
way through its most serious rapid-barrier, and receives some 
Important tributaries from the highlands of Tung Chieng Kum 
‘Uid Chieng Kwang, the finest country in Indo-China. In 104® E. 
the river resumes its course through a country thinly peopled. 
At Kemarat (16® N.) the fourth serious rapid-barrier occurs, 
J>ome 60 m. in length, and the last at Khong in 14° N. From 
l^i‘re to its outfall in the China Sea the river winds for some 
400 m. through the French territories of Cambodia, where it 
divides into three arms, and Cochin China, regions formed of the 
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alluvium of the delta which is ceaselessly gaining on the sea. 
In origin a mountain stream, it becomes swollen at the melting 
of the snows. As a plateau river it is increased from June to 
October by the rains brought by the S.W. monsoon. From 
October to May it occupies only a portion of its bed. In the 
plain and delta part of its course, it floods, with its muddy waters, 
Cambodia and Cochin China, which owe to it their fertility. The 
P'rcnch have done much to render the river navigable. 

MELA, POMPONIUS {fi. c. A.D. 43), the earliest Roman 
geographer. His little work {De situ orbis libri III.) is a mere 
compendium, occupying less than one hundred pages of ordinary 
print, dry in style and deficient in method, but of pure Latinity, 
and occasionally relieved by pleasing word-pictures. Excepting 
the geographical parts of Pliny’s Historia mturalis (where Mela 
is cited as an important authority) the De situ orbis is the only 
formal treatise on the subject in classical Latin. Nothing is known 
of the author except his name and birthplace — the small town of 
Tingentera or Cingentera in southern Spain, on Algeciras Bay 
(Mela ii. 6, § 96; but the text is here corrupt). The date of his 
writing may be approximately fixed by his allusion (iii. 6 § 49) 
to a proposed British expedition of the reigning emperor, almost 
certainly that of Claudius in a.d. 43. 

Pomponius is unique among ancient geographers in that, after 
dividing the earth into five zones, of which two only were habit- 
able, he asserts the existence of antic hthomSy inhabiting the 
southern temperate zone inaccessible to the folk of the northern 
temperate regions from the unbearable heat of the intervening tor- 
rid belt. In general he follows earlier classical geographers. But he 
defines the western coast-line of Spain and Gaul and its inden- 
tation by the Bay of Biscay more accurately than Eratosthenes 
or Strabo, and his ideas of the British Isles and their position 
are also clearer than his predecessors’. He is the first to name 
the Orcades or Orkneys, which he defines and locates pretty 
correctly. Of northern Europe his knowledge was imperfect, but 
he speaks vaguely of a great bay (“Codanus sinus” ) to the north 
of Germany, among whose many islands was one, “Codanovia,” 
of pre-eminent size; this name reappears in Pliny as “Scandi- 
navia.” 

The first edition of Mela was published at Milan in 1471 ; the first 
good edition was by Vadianus (Basel, 1522), superseded by those of 
Voss (1658), J. Gronovius (1685 and 1696), A. Gronovius (1722 and 
1728), and Tzschucke (1806-07), in seven parts (Leipzig; the most 
elaborate of all); G. Parthey’s (Berlin, 1867), gives the best text. 
The English trans. by Arthur Golding (1585), is famous; modem Eng- 
lish translation by Philipp (1Q12). Sec also K. II. Bunbury, Ancient 
Geography, ii. 352-368, and D. Dctlcfsen, Quellen und Forschungen 
zur alien Gesch. und Geog. (1908). 

MELAMPUS, a legendary seer and physician, son of Amyth- 
aon and Eidomcne, brother of Bias, and eponym of the family 
of the Melampodidae. Two young serpents, whose life he had 
saved, licked his ears while he slept, and from that time he under- 
stood the language of birds and beasts. In the art of divination 
he received instruction from Apollo himself. To gain the consent 
of Neleus, king of Pylos, to the marriage of his daughter Pero 
with Bias, Melampus undertook to obtain possession of the oxen 
of the Thessalian prince Iphiclus. As Melampus had foretold, he 
was caught and imprisoned, but was released by Phylacus (the 
father of Iphiclus) on giving proof of his powers of divination, 
and was finally presented with the oxen as a reward for having 
restored the virility of the son. Melampus subsequently obtained 
a share in the kingdom of Argos in return for having cured the 
daughters of king Proetus. He was worshipped at Aegosthena in 
the Megarid. In his character of physician, he was the reputed 
discoverer of the herb melampodium, a kind of hellebore. {See 
Roscher’s Lexikon, s.v.) 

Melampus is also the name of the author of a treatise on 
Divination by means of Palpitation (IlaX/iwi/) and Birthmarks 
(’EXatwi'), probably of the third century b.c. Edition by J. G. 
Franz in Scriptorcs physiognomiac vc teres (17^0)- 

MELANCHLAENI [from Gr. /xeXas, and xXaiz/a, “Black- 
cloaks”], an ancient tribe which dwelt to the north of Scythia, 
probably about the modern Ryazan and Tambov (Herodotus iv, 
20, 107). They have been identified with the Finnish tribes Merja 
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(extinct) and Cheremis, now driven north-cast on to the middle 
\olga. 

MELANCHTHON, PHILIPP (1497-1560), German theo- 
logian and reformer, was born at Kretten in Baden on F'eb. 16, 
1497. His father, George Schwartzerd, was an armourer under 
the Palatinate princes. His mother, Barbara Reuter, a niece of 
Johann Reuchlin, was shrewd, thrifty and affectionate. Reuchlin 
took an interest in the boy. and, following a contemporary cus- 
tom, named him Melanchthon (the Greek form of Schwartzerd, 
black earth). In October 1500 he went to Heidelberg, where he 
took the B.A. degree, afterw'ards proceeding M.A. at Tubingen. 
The only other academic distinction he accepted was the B.D. of 
Wittenberg (1519). The elector of Saxony called him to Witten- 
berg as professor of Greek in 151S. 

Wittenberg became the school of the nation; the scholastic 
methods of instruction were set aside, and in a Discourse on Re- 
forming the Studies of Youth Melanchthon gave proof, not only 
that he had caught the Renaissance .spirit, but that he was fitted 
to become one of its foremo.st leaders. He began to lecture on 
Homer and the Epistle to Titus. Luther received a fre.sh impulse 
towards the study of Greek, and his translation of the Scriptures, 
begun as early as 1517, now made rapid progress, Melanchthon 
helping to collate the Greek versions and revising Luther's trans- 
lation. Melanchthon felt the spell of Luther's personality. 

Melanchthon was first drawn into the arena of the Reformation 
controversy through the Leipzig Disputation (June 27-July 8, 
1519), at which he was present. He had been reproved by Johann 
Eck for giving aid to Carlstadt, and was soon afterwards himself 
attacked by Eck. Melanchthon replied in a brief and moderately 
worded treatise, setting forth Luther's first principle of the su- 
preme authority of Scripture in oppo.siiion to the patristic wTitings 
on which Eck relied. His marriage in 1520 to Catharine Krapp 
of Wittenberg gave a domestic centre to the Reformation. In 
1521, during Luther's confinement in the Wartburg, Melanchthon 
was leader of the Reformation cau.se at the university. 

With the arrival of the Anabaptist enthusiasts of Zwickau, he 
w^avered. Their attacks on infant baptism seemed to him not alto- 
gether irrational, and in regard to their claim to personal inspira- 
tion he .said “Luther alone can decide; on the one hand let us 
beware of quenching the Spirit of God, and on the other of being 
led a.stray by the spirit of Satan.” In the same year, 1521, he 
published his Loci commuties rerum theologicarum^ the first sys- 
tematized presentation of the reformed theology. From 1522 to 
1524 he was bu.sy with the translation of the Bible and in pub- 
lishing commentaries. In 1524 he went for reasons of health into 
southern Germany and was urged by the papal legate Campeggio 
to renounce the new’ doctrines. He refused, and maintained his 
refusal by publishing his Summa doctrinae Lutheri. 

After the first Diet of Spires (1526), where a precarious peace 
was patched up for the reformed faith. Melanchthon was deputed 
as one of twenty-eight commi.s.sioners to visit the reformed states 
and regulate the constitution of churches, he having just pub- 
lished a famous treatise called the Libellus visitatoriusy a directory 
for the use of the commissioners. At the Marburg conference 
^1529; between the German and Swiss reformers, Luther was 
pitted against Oecolampadius and Melanchthon against Zwingli 
in the discussion regarding the real presence in the sacrament. 
How far the normally conciliatory spirit of Melanchthon was here 
bia.sed by Luther’s intolerance is evident from the exaggerated 
accounts of the conference WTitten by the former to the elector 
of Saxony. He was at this time even more embittered than Luther 
against the Zwinglians. At the Diet of Augsburg (1530) Mclanch- 
thon was the leading representative of the Reformation, and it 
was he who prepared for that diet the seventeen articles of the 
Evangelical faith, which are known as the “Augsburg Confession.” 
He held conferences with Roman divines appointed to adjust 
differences, and afterwards wrote an Apology for the Augsburg 
Confession. 

After the Augsburg conference further attempts were made to 
settle the Reformation controversy by a compromise, and Mel- 
anchthon, from his conciliatory spirit and facility of access, 
appeared to the defenders of the old faith the fittest of the reform- 


ers to deal with. His historical instinct led him ever to revert 
to the original unity of the church, and to regard subsequent errors 
as excrescences rather than proofs of an anti-Christian system. 

The year after Luther’s death, when the battle of Miihlberg 
(1547) had given a seemingly crushing blow to the Protestant 
cause, an attempt was made to weld together the Evangelical 
and the papal doctrines, which resulted in the compilation by 
Ptlug, Sidonius and Agricola of the Augsburg “Interim.” This 
was proposed to the two parties in Germany as a provisional 
ground of agreement pending the decision of the Council of Trent. 
Melanchthon, on being referred to, declared that, though the 
Interim was inadmissible, yet so far as matters of indifference 
{adiaphora) were concerned it might be received. 

The fact is that Melanchthon sought, not to minimize differ- 
ences, but to veil them under an intentional obscurity of expres- 
.sion. Thus he allowed the nccc.ssity of good works to salvation, 
but not in the old sense; proposed to allow the seven sacra- 
ments, but only as rites which had no inherent efficacy to salva- 
tion, and so on. He afterwards retracted his compliance with 
the adiaphora, and never really swerved from the views set forth 
in the Loci communes. His later years were occupied with con- 
troversies within the Evangelical church, and fruitless conferences 
with his Romanist adversaries. He died in his sixty-third year, 
on April 19, 1560, and his body was laid beside that of Martin 
Luther in the Schlosskirche at Wittenberg. 

His ready pen, clear thought and elegant style, made him the 
scribe of -the Reformation, most public documents on that side 
being drawn up by him. He never attained entire independence of 
Luther, though he gradually modified some of his positions from 
those of the pure Luthcrism with which he set out. His develop- 
ment is chiefly noteworthy in regard to these two leading points 
— ^thc relation of the evangelium or doctrine of free grace (i) to 
free will and moral ability, and (2) to the law and poenitentia 
or the good works connected with repentance. At first Luther’s 
cardinal doctrine of grace appeared to Melanchthon inconsistent 
with any view of free will; and, following Luther, he renounced 
Aristotle and philosophy in general, since “philosophers attribute 
everything to human power, while the sacred writings represent 
all moral power as lost by the fall.” In the first edition of the 
Loci (1521) he held, to the length of fatalism, the Augustinian 
doctrine of irresistible grace, working according to God’s im- 
mutable decrees, and denied freedom of will in matters civil and 
religious alike. 

In the Augsburg Confession (1530), which was largely due 
to him, freedom is claimed for the will in non-religious matters, 
and in the Loci of 1533 he calls the denial of freedom Stoicism, 
and holds that in justification there is a certain caasality, though 
not worthiness, in the recipient, subordinate to the Divine caus- 
ality, In 1535, combating Laurentius Valla, he did not deny the 
spiritual incapacity of the will perse, but held that this is strength- 
ened by the word of God, to which it can cleave. The will co- 
operates with the word and the Holy Spirit. Finally, in 1543, he 
says that the cause of the difference of final destiny among men 
lies in the different method of treating grace which is possible 
to believers as to others. Man may pray for help and reject grace. 
This he calls free will, as the power of laying hold of grace. 
Melanchthon’s doctrine of the three concurrent causes in conver- 
sion, viz., the Holy Spirit, the word and the human will, sug- 
gested the semi-Pelagian position called Synergism, which was 
held by some of his immediate followers. 

In regard to the relation of grace to repentance and good works, 
Luther was disposed to make faith itself the principle of sanctifi- 
cation. Melanchthon, however, for whom ethics possessed a spe- 
cial interest, laid more stress on the law. He began to do this 
in 1527 in the Libellus visitatorius, which urges pastors to instruct 
their people in the necessity of repentance, and to bring the threat - 
enings of the law to bear upon men in order to instil faith. This 
brought upon him the opposition of the Antinomian Johannes 
Agricola. In the Loci of 1535 Melanchthon sought to put tht; 
fact of the co-existence of justification and good works in the 
believer on a secure basis by declaring the latter necessary to 
eternal life, though the believer’s destiny thereto is already fully 
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guaranteed in his justification. In the Loci of 1543, he did not 
retain the doctrine of the necessity of good works in order to 
salvation, and to this he added, in the Leipzig Interim, “that 
this in no way countenances the error that eternal life is merited 
by the worthiness of our own works.” Melanchthon was led to 
lay more and more stress upon the law and moral ideas; but the 
basis of the relation of faith and good works was never clearly 
brought out by him, and he at length fell back on his original posi- 
tion, that we have justification and inheritance of bliss in and by 
Christ alone, and that good works are necessary by reason of 
immutable Divine command. 

BraLiOGKApHY. — ^Thc principal works of Melanchthon, with the bulk 
of his correspondence, are contained in the Corpus reformatorum (vols. 
i.-xxviii.; Halle, 1834-50), edited by Bretschneider and Bindseil, to 
which must be added Clemens’s Supplemenia Melanchthoniana (igio 
seq.), and his Brief e (vol. i., 1926) (Halle, 1874). Mclanchthon’s earli- 
est and best biographer was his friend Joachim Camerarius (1566), a 
new annotated edition of which is much needed. The best modern life 
is that by Georg Kllinger (Berlin, 1902) ; next is that of Karl Schmidt 
(Elberfeld, 1861). The celebration in 1897 of the 400th anniversary of 
Melanchthon’s birth produced many short biographies and Festreden, 
among them works by J. W. Richard (New York and London, 1898) ; 
George Wilson (London, 1897) ; Karl Sell (Halle, 1897) ; Ferdinand 
Cohrs (Halle, 1897) ; Beyschlag and Harnack (1897). Richard Rothe’s 
Festrede (i860) also is good. The most learned of modern Melanch- 
thon scholars was probably Karl Hartf elder, who wrote Philipp 
Melanchthon als Praeceptor Germaniae (Berlin, 1899) ; Melanchthon- 
iana paeda^ogica (Leipzig, 1892), giving in the first named two full 
bibliographies, one of all works written on Melanchthon, the other of 
all works written by him (in chronological order). 

MELANESIA, one of the three great divisions of the oceanic 
islands in the central and western Pacific. It embraces the New 
British Archipelago, north-east of New Guinea, the Louisiadc, 
Solomon, Santa Cruz, New Hebrides and Loyalty islands. New 
Caledonia, Fiji and intervening small groups. The name (Gr. 
/x^as, black, and pi}<ros, island ) is derived from the black colour 
of the prevailing native race, the Papuan and its allied tribes. (See 
Pacific Islands.) 

ANTHROPOLOGY 

A large element of Papuan origin (see Papuans) is found in 
the population of Melanesia. There have, however, been several 
movements through Melanesia of stocks from Indonesia and the 
main land. Some of lhe.se stocks were themselves of mixed origin 
before contact was established with the Papuan elements found by 
them on their arrival. The population is, therefore, not homo- 
geneous and exhibits con.siderable variation. The heads are usually 
long, but here and there are round-headed groups The stature 
varies from short to medium. The forehead is commonly rounded 
and the brow ridges are not usually prominent. The nose is gen- 
erally broad and is sometimes straight, and smaller than in the 
Papuan. The hair is of the woolly type and is sometimes curly or 
wavy. The skin is sometimes very dark, .shading to copper coloured. 

Social Organisation. — Four kinds of social systems are found 
in Melanesia. Dual organisation with matrilineal descent is now 
found only in the Banks islands, Northern New Hebrides and 
perhaps one part of the Solomon islands. It may, however, have 
had a much wider extension. Then there are groups organi.sed in 
totemic clans which are exogamic and matrilineal in one or two 
parts. Local exogamy is found in Murlav and perhaps else- 
where, while the clan system is found in the western Solomons 
and one or two other islands where marriage is regulated solely 
by kinship. 

Secret Societies. — ^An important feature of Melanesian society 
is the secret societies which are found in the Torres and Banks 
islands, in the Northern New Hebrides. Some indications are 
found in New Caledonia; in Fiji they occur in the interior and 
again definitely in the Bismarck Archipelago. With the exception 
«f Fiji the societies are associated with matrilineal descent and 
are most developed where dual organisation is found. The insti- 
tution known as the men*s house is here as elsewhere a prominent 
feature of secret societies. The use of masks is also important 
and it is suggested that the organisation of secret societies is in 
part due to the desire of immigrants to keep their magical proc- 
esses hidden from the aborigines, because their supremacy rested 


on the superiority of their magic to that of the previous inhabi- 
tants. In one island, that of Mota, there are 77 societies with 
various sub-divisions. It is believed that the members represent 
ghosts, probably spirits of the dead. Societies own marks which 
are used to protect property. The importance of this institution 
from an economic aspect, therefore, is considerable. 

Chiefs. — In certain cases the status of chief is conditioned by 
the reputation of the individual or by his rank in the men’s club 
house, and in other ca.ses definite hereditary patrilineal chiefship 
is found. 

Adoption. — An interesting feature is the habit of adoption, 
which complicates social structure and may start quite early. In 
Mota, a new-born infant becomes the child of the man who pays 
the chief helper or midwife. The .si.stcr.s of the father .settle who 
shall be the midwife so that the father has a good chance of 
claiming hi.s child as his own. The real father recovers his child 
under difficult conditions. The real mother would nurse the child. 
Ca.ses of adult adoption are also permitted and associated with 
them is the practice of exchanging names. Whether there is evi- 
dence for communism in respect of children indicating a prior 
communism over their mothers is not clear; the vicissitudes of 
Melanesian history are totally hid from us. 

Totemism. — An extended form is found in the Santa Cruz 
area. Elsewhere it has undergone modification. In several groups 
is found the belief in descent from the totem animals, from human 
beings closely identified with them. 

Funeral Rites. — In one area Fox has recorded the presence of 
no le.ss than twenty-one methods of dispo.sing of the dead, wherein 
are traced the effects of contacts with various cultures of religious 
beliefs and of social distinctions. 

Religion. — There are gods and nature spirits but the most 
prominent concept is undoubtedly that of Mana (q.v.). Magic is 
used to further private ends, for economic purposes as in garden 
culture and hunting. Knowledge of the right magical formulae 
is as essential to the canoe builder as knowledge of the correct 
engineering formulae is to the naval architect. 

Head Hunting is most developed in the W. Solomon Is., 
hardly present in the matrilineal area and completely absent from 
S. Melanesia. It was of very great importance in the social life of 
the people, es.sential in the completion of a new house, the launch- 
ing of a new canoe, garden cultivation and religious ritual. With 
its suppression enterprise has been diminished, the zest of life has 
gone and the deterioration of the people has been accelerated. 
The intricate investigations made by Malinowski into the Econ- 
omics of the Trobriand Islanders reveal the existence of a com- 
plicated system of trade and the circulation of special kinds of 
articles. 

Bibliog^puy. — Codrington, The Melanesians (1891) ; W. H. R. 
Rivers, History of Melanesian Society (1914) ; C. G. Seligman, The 
Melanesians of New Guinea; B. Malinowski, The Argonauts of the 
Western Pacific; C. E. Fox, The Threshold of the Pacific. 

MELANISM, the prevalence of black coloration in animals 
normally of lighter colour. Conspicuous among these is the black 
leopard, fairly common in the Malay peninsula, which in certain 
lights shows a pattern like black waved silk. Black cats, dogs and 
horses are examples of melanism, which is described, rather than 
explained, by attributing it to the presence of the black pigment, 
melanin. In Che United States melani.stic varieties of the gray 
squirrel are found occasionally in the east, more commonly about 
the Great Lakes. In England the pep)pered moth (Anthydasis 
detidaria), normally marked by scattered black dots, has a 
melanistic variety, which is now becoming common in the smoky 
districts of the Black Country. Kindred phenomena are albinism 
(whiteness) and erythrism (redness), the latter appearing in the 
ruddy phases of some owls. All thrive tendencies are illustrated 
among domestic pigeons. (See Pigments of Skin and FIair.) 

MELASTOMACEAE, a large family of dicotyledonous 
plants, comprising 200 genera and 2,500 species, nearly all tropical 
and sub-tropical. The family is represented in the eastern and 
southern United States by about 10 species of Rhexia (meadow- 
beauty). A few yield dyes and many are cultivated for their 
ornamental flowers. Some species live in harmony with ants, the 
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anis finclinp shelter within the plant, which is thus protected from 
the ravages of the Icaf-i utter ants. (.SVr Meadow-beauty; 
Social Insects.) 

MELBA [Nellie Porter Armstrong j ), British 

operatic .soprano, uec Nellie Porter Mitchell, was born at Burnley, 
near Melbourne. Australia, her father being a contractor, of 
Scottish blood. She sang at a local concert when six years old, 
and was given a good musical education. In 1882 she married 
Captain Charles Armstrong, and in 1886 went to study singing 
in Paris under Mathilde Marchesi. In 1S87 she made her d^but in 
opera at Brussels, taking the stage-name of Melba from her con- 
nection with Melbourne. In the next year .she sang the part 
of Lucia, which remained one of her famous roles, at Covent Gar- 
den, London: and, though critics complained of her coldness as 
an actre.ss, her liquid voice and brilliant execution henceforth 
made her famous as the greatest successor to Patti, in pure vo- 
calization, on the operatic .stage. She maintained this position for 
over twenty years, her triumphs being celebrated in ever>^ country. 

See the “authorized” biography by Agnes G. Muiphy (iqoq) ; H. P. 
Armstrong, Madame Melba, Melodies and Memories (1925). 

MELBOURNE, WILLIAM LAMB, 2ND Vl.SCOUNT (l 779“ 
184S), English statesman, second son of Peni.ston Lamb, ist 
\iscount Melbourne, and Elizabeth Milbanke. William Lamb w'as 
born on March 15, 1779, and educated at Eton and Trinity col- 
lege, Cambridge. He was called to the bar at Lincoln's Inn in 
1804. and in 1805, he contracted his ill-starred marriage with 
Lady Caroline Ponsonby, only daughter of the 3rd earl of Bess- 
borough. 

In 1806 he entered parliament for Leominster as a Whig. He 
was defeated at the polls in 1812 because of his support of Catholic 
emancipation, and did not return to the House until 1816, when he 
was elected for Northampton, and later for other constituencies. 
In the meantime he attempted a separation from his wife in 1813, 
but this was not accomplished until 1825. In his relations with her 
he .showed the greatest forbearance and kindness. He found refuge 
from his domestic troubles in extensive reading and in sport. 

In parliament he spoke rarely, and, occa.sionally, voted against 
his party. Canning made him Irish secretary in 1827, and he 
retained the post under the duke of Wellington's administration; 
but he re.signed with other Canningites in 1828. In 1829 he suc- 
ceeded to his father's peerage, and went to the House of Lords. 
In Lord Grey’s ministry of 1830 he was home secretary. He 
declined to use extraordinary means to deal with widespread dis- 
turbance, preferring to rely on the ordinary law, though pres- 
sure was put on him by the king to promote special legislation 
again.st political unions. He was, as home secretary, the respon- 
sible cabinet minister for the government of Ireland, and there 
he approved a policy of coercion which was not desired by the 
lord-lieutenant. Lord Wellesley. The difficulties ari.sing over Irish 
policy led to the resignation of the Grey ministry (1834), and 
Melbourne was asked to form a ministry. He proceeded to 
reconstruct the late ministry. Internal dissensions in his cabinet 
on the Iri.sh and other questions were serious, and the king dis- 
mis.sed his ministers in November. Melbourne was determined 
that a new Wffiig cabinet .should not include Brougham, Durham, 
and O’Connell, and he objected to the negotiations conducted 
with O’Connell, whom he regarded as irreconcilable. 

In April 1835 the Peel government resigned, and Melbourne 
formed hi.«! second government, hamjx'red by the .smallness of 
his majority in the Commons and by the king’s hostility. The 
difficulties were aggravated by his appearance as co-respondent 
in the case of Norton v. Norton and Melbourne. (See Norton, 
Caroline.) Melbourne and Mrs. Norton were acquitted (June 
23, 1836); they were not even called on to make a defence. Dif- 
ficulties with the king increased, and probably the ministry would 
have fallen but for his death on June 20, 1837. At the general 
election the ministry secured a majority. Melbourne at once 
assumed the duties of confidential adviser to the young queen 
Victoria. He spent much of his time at Windsor, accommodating 
his very worldly manners and his usually free conversation to 
the atmosphere of the new court. For his great, and beneficial 
influence on the young queen see Victoria. Queen. He never 


abused the intimacy thus formed, but, says Greville, used it to 
impress upon her mind sound maxims of constitutional govern- 
ment and truths of every description which it behoved her to 
learn. He .showed her unceasing and understanding devotion, and 
secured her sincere attachment. The administration was still 
hampered by difficulties in Ireland, and in Canada, where Mel- 
bourne was not entirely in agreement with Lord Durham’s policy. 
The ministry resigned on May 7, 1839. Peel refused to form a 
ministry because of the resistance of the queen on the Bed- 
chamber question. Melbourne resumed office in deference to the 
queen and against his better judgment. The ministry was thor- 
oughly discredited, and Palmerston, the foreign secretary, had 
involved the ministry in difficulties with France. Parliament was 
dissolved at the end of May 1841, and Melbourne resigned when 
the new parliament met at the end of August. He died on Nov. 
24, 1848. 

See W. McC. Torrens, Memoirs of Lord Melboaerne (1S78) ; Lloyd 
Sanders, Lord Melbourne's Paper (i88g). There i.s an admirable 
sketch of Melbourne in Greville^s Memoirs, vol. ii. chap, xxviii., and 
another in Lytton Strachey’s Queen Victoria. 

MELBOURNE, the capital of Victoria, Australia, and from 
I90T--I927 the seat of the Commonwealth Government, situated 
on Port Phillip in about the central south of the State, forms, 
with Sydney, one of the leading cities of the Commonwealth and 
of the southern hemisphere. Its growth from a small settlement, 
made near the mouth of the Yarra in 1835 by two groups of 
pioneers from Tasmania, to its present status is impressive and, in 
.some respects, typical of the development of south-eastern Aus- 
tralia. The series of irregular and ancient block-plateaux which, 

I aligned east and west, form the “Great Dividing Range” (q.v.) in 
Victoria is .separated from another and more recent (Jurassic) 
line of heights (Cape Otway-Buln Buln hills) along the south 
coast by a long, and probably down-faulted, trough — the “Great 
Valley of Victoria.” Near the centre severer subsidence has pro- 
duced a series of coalescing basins (Port Phillip, Western Port, 
Middle Yarra, etc.), which together form a large area of lowland. 
In the centre Port Phillip (approximately 40 miles north-south; 
rather less east-west ; area c. 800 square miles) penetrates to the 
very rim of the central plateau area and has a long extension 
reaching westwards (Corio Bay) on which stands Geelong. Thus 
from east -south-east to west-south-west Melbourne is girdled on 
its north side and at a distance of about 35 miles by a rim of 
plateau-like highlands (av. elevation on north-east c. 3,000 ft.; on 
north-west, c. 2,000 ft. with some volcanic bosses ^.g., Mount 
Macedon, 3,324 ft.), in which the Kilmore Gap (1,145 fl ) forms 
a significant break. On the southern sector the lowlands lead east- 
wards into Gippsland and westwards to the south-west (basalt ) 
plains, while on the south Port Phillip has an opening little more 
than two miles wide having two channels (carrying 36 ft. and 
40 ft. of water respectively), in which southerly winds and ebb- 
tide produce rough and choppy seas (“The Rip”). Upon the 
basin converge various streams (Saltwater, Werribee, etc.), the 
most important being the Yarra Yarra, which, with its tributary 
the Plenty, rises in the north-east highlands and flows into Hob- 
son’s Bay at the head of Port Phillip. Early Melbourne was laid 
out as a rectangular block on and along the northern banks of 
the Yarra c. 7 miles from its mouth and 2 miles (air-linc) from 
the shore of the Bay. Here it occupied pleasantly hilly ground. 
But the city has long since expanded in all directions, northwards 
to form Brun.swick, Fitzroy, Collingwood, etc.; eastwards to Kew, 
Richmond, Hawthorn, Camberwell, etc.; southwards to Prahraii 
and especially along the shore of Port Phillip (St. Kilda, Brighton, 
etc.); on the west to Footscray, etc. On the north shore of Hob- 
son’s Bay Port Melbourne has arisen, while on the south-western 
promontory of the same bay, Williamstown is also important as 
a harbour. Greater Melbourne (founded in 1925), which includes 
all the districts within a radius of ten miles from the centre of 
the city (165,666 ac.), has a population (1927-28) of 975,200, or 
nearly 56% of the total population of the State. (Cf. 19°^ 
496,000 « 41*3%; 593.000 = 45-1%; 1921, 783,000= 

51*1%. ) In the growth thus indicated geographical factors have 
played an important part. The railway net of Victoria sufficiently 
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reveals the reach and concentrating power of Melbourne as a 
financial and business centre and as a port. (The first railway in 
Australia was built from Melbourne to Port Melbourne in 1854.) 
Besides its immediate basin, rich in its agricultural and dairying 
industries, the fertile plains of southern and western Gippsland 
and the varied mineral, agricultural and pastoral lands of the 
western highlands and their southern slopes drain naturally to the 
city. Beyond these the broad wheat-lands of the north-west 
(Wimmera), and through the invaluable Kilmore Gap, the whole 
of the central Murray valley and central southern New South 
Wales (e.g., Deniliquin) are also tapped by Melbourne with a 
wide fan-work of lines. Through the Kilmore Gap goes also the 
overland line to Albury and Sydney (qg.v.), tapping the north- 
western flanks of the Australian Alps and comj)eting with Sydney 
for the trade of the Riverina (q.v.). Melbourne has no such 
barriers as hem in Sydney, and the occupation of its basin, fol- 
lowed by the opening up of the goldfields and the agricultural and 
pastoral development of the State in general, have contributed to 
its growth and long made it the most populous city in Australia. 

While lacking hitherto ready sources of power (cf. imports of 
coal from New South Wales), Melbourne has nevertheless de- 
veloped a considerable amount of the varied manufactures natural 
to a port (milling and food-preparation; leather, wool, wood and 
iron working industries, etc., carried on in e.g., Port Melbourne 
and Footscray). The abundant supply of cheap electrical power 
now available (see Victcjria) should do much to stimulate this 
side of Melbourne’s activity and further industrial expansion may 
be anticipated. Her climate, prevailingly cool and invigorating 
with warm and sunny summers — (av. ann. temps. 67*’-49*5° F, 
with occasional hot days — up to 110° F — ^and hot north winds 
I “brk:k-fielders”J in summer and occasional winter fro.sts; av. ann. 
rainfall: 25^ in.; 2,260 hours of sunshine per ann.) — together with 
her sturdy British stock has also helped to give Melbourne an 
air of solid and sober prosperity and of measured progress. The 
city proper — the “Square Mile City” — is solidly, even impres- 
sively, built and contains numerous fine streets (Collins, Bourke, 
Flinders, etc.) geometrically laid out and adorned with numerous 
massive buildings, though the narrowness of the “lanes” (about 
45 ft. broad) interspaced between the larger streets (99 ft.) is a 
difficulty tending to increasing congestion of road traffic. A good 
water-supply (Yan Yean, Upper Yarra, etc. supply schemes), 
excellent electric tram and (suburban) train services, some 6,250 
acres of parks and reserves (including fine Botanic Gardens), 
watering-places (St. Kilda, Brighton, etc.), the deepened and 
regulated Yarra with its gardens and drives, the Flemington race- 
course with its famous Melbourne Cup, and remoter holiday 
resorts in the hills, are amongst the amenities and conveniences of 
the city which possesses also many notable public and .semi- 
public buildings (Government House; Houses of Parliament and 
Government Offices, two Cathedrals, University, Technological 
Museum, and numerous others). In addition to its highly con- 
centrated facilities for banking, warehousing and trading, Mel- 
bourne possesses over 11 miles of wharfage (55,000 ft. berthing 
space) with accompanying modern port equipment. Williamstown 
is the main overseas cargo port, Port Melbourne that for the 
(mail and passenger) liners, while the Yarra, deepened and 
straightened by the Coode Canal, has the largest wharfage space 
(c. 30,500 ft. including the Victoria Dock) and is used by inter- 
state vessels. Depths alongside range from 17-32 ft. and there 
are three dry docks, floating docks, patent slips and facilities for 
repairing. The southern entrance to Port Phillip is being dredged 
to 36 ft. and considerable sums are continually being spent on the 
enlargement, deepening and improvement of the docks and ship- 
T)ing accommodation in general. Melbourne’s total trade for the 
two past years (1925-26 and 1926-27) has amounted to 5.000,- 
000-5,250,000 tons (exports = 1,500,000 tons). About half of 
this total trade was “overseas,” as distinct from interstate and 
New Zealand trade, and was valued at £78,000,000-183,000,000 
in the two years respectively. Exports are predominantly the 
primary produce of the State (wheat, flour, dairy produce, fruits, 
cattle products, and wool— Melbourne deals with 35% of the 
total wool export of Australia). Imports, besides manufactured 
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and other goods from abroad, include coal (1926: 971,000 ton.s). 
The shipping — 4,000 vessels annually with tonnage of (>-7 ,000,000 
tons — ^includes vessels which call twice on their way to and from 
Sydney. 

MELCHERS, (JULIUS) GARI (i860- American 
artist, was born at Detroit (Mich.), on Aug. ii, i860. The .son 
of a sculptor, at seventeen he was sent to Diisseldorf to study art 
under von Gebhardt, and after three years went to Paris, where 
he worked at the Academic Julien and the Ecole des Beaux Arts. 
Attracted by the pictorial side of Holland, he settled at Egmond. 
His first important Dutch picture, “The Sermon,” brought him 
honourable mention at the Paris Salon of 1886. He became a 
member of the National Academy of Design, New York; the 
Royal Academy of Berlin; Societe Nationale des Beaux Arts, 
Paris; International Society of Painters, Sculptors and Engravers, 
London, and the Secession Society, Munich. Besides portraits, 
his chief works are: “The Supper at Emmaus,” in the Krupp 
collection at Essen, “The Family,” National Gallery, Berlin, 
“Mother and Child,” Luxembourg, the decoration at the Con- 
gressional Library, Washington, “Peace and War.” His portrait 
of Charles Hutchinson is in the Art Institute, Chicago, and his 
portrait of President Roosevelt in the Freer collection of the 
Smithsonian Institution, Washington (D.C.). 

MELCHETT, ALFRED MORITZ MOND, Viscount 
(1868- ), British politician, was born at Farnworth, near 

Widnes, Lancs, on Oct. 23, 1868, the son of the famous chemist 
Ludwig Mond (r/.T/.). He was educated at Cheltenham and St. 
John's college. Cambridge, and afterwards at Edinburgh Univer- 
sity. In 1S94 he was called to the bar, and afterwards joined the 
North Wales and Chester circuit. He entered the firm of Brunner, 
Mond and Co., becoming a director in 1895, and subsequently 
chairman of the Mond Nickel Co. and a director of the South 
Staffordshire Mond Gas Co. and various other companies. He Wds 
elected to Parliament in 1906 as Liberal member for Chester, los- 
ing his seat in 1910, but the same year was elected for Swansea and 
created a baronet. In 1913 he was sworn of the privy council. On 
the formation of Lloyd George’s Ministry in 1916 Alfred Mond 
became first commissioner of works, and in 1921 minister of 
health. He lost his seal at the general election of 1923, but was 
returned for Carmarthen in October 1924. In January 1926, owing 
to his profound disagreement with the principles embodied in 
Lloyd George’s land p)olicy, Alfred Mond seceded from the Liberal 
party and transferred his allegiance to the Conservative party. 
Mond was created a peer, with the title of Viscount Melchett in 
1928. In 1928, he organized the “Mond Conference,” at which 
problems relating to industrial reorganization and industrial rela- 
tions were discussed by a group of employers, headed by Lord 
Melchett, and the T.U.C. General Council. The first report of 
the Conference, which appeared in July, 1928, embodied a pro- 
posal for the establishment of a National Industrial Council, whose 
functions would be to further Britain’s industrial progress, (a) 
by consultation, (b) by the establishment of suitable machinery 
for research and conciliation. He published many articles on the 
alkali trade in scientific and economic journals, besides a volume 
of essays, Questions of To-day and To-morrow (1912). 

MELCHIADES or MiT.TTADiiS (other forms of the name 
being Meltiades, Melciades, Milciadcs and Miltides), pope from 
July 2, 310, to Jan. it, 314. He appears to have been an African 
by birth. The toleration edicts of Galerius and of Constantine 
and Licinius were published during his pontificate, which was also 
marked by the holding of the Laleran synod in Rome (313) at 
which Caecilianus, bi.shop of Carthage, was acquitted of the 
charges brought against him and Donatus condemned. Melchiades 
was preceded and followed by Eusebius and Silvester I. respec- 
tively. 

MELCHITES, the name given in the sth century to those 
Christians who adhered to the creed supported by the authority of 
the Byzantine emperor. The Melchites therefore arc those who 
accept the decrees of Ephesus and Chalcedon as distinguished 
from the Nestorians and Jacobite Church (qq.v.). Their name 
literally means “Royalists” from the Syriac Melcha, a king. They 
number about 80,000 and are found in Syria and Egypt. 
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MELCHIZEDEK, king of Salem and priest of '‘supreme EV' 
who brought forth bread and wine to Abraham on his return from 
the expedition against Chcdorlaomer, and blessed him in the 
name of the supreme God, receiving from Abraham tithes of his 
booty (Gen. xiv. i8-:o). Biblical tradition tells us nothing more 
about Melchizedek (cf. Heb. vii. 3;; but the majestic figure of 
this pre-Mosaic king-priest to whom even the father of all Israel 
paid tithes suggested a figurative or typical application: (i) in 
Psalm cx. to the vicegerent of Yahweh, the king of Israel who is 
also priest after the order of Melchizedek; and (2) after the Gos- 
pel had ensured the Messianic interpretation of the Psalm (Matt, 
xxii. 42 seq.), to the kingly priesthood of Jesus, as that idea is 
worked out at length in the Epistle to the Hebrews. The name 
may mean “king of righteousness.” 

MELCOMBE, GEORGE BUBB DODDINGTON, 

Baron (1691-1762), English politician (known as “Bubb Dod- 
dington”). His father’s name was Bubb, but the son took the 
name of Doddington on inheriting a large property from an uncle 
of that name. He was educated at Oxford. In 1715 he was re- 
turned to parliament for Winchelsea, and was sent as envoy extra- 
ordinary to Spain. From 1722 to 1754 he sat in parliament for 
Bridgewater; from 1724 to 1740 was a lord of the treasury; and, 
in 1744 and in 1755 was treasurer of the navy. In 1761 he was 
raised to the peerage as Baron Melcombc of Melcombe Regis in 
Dorsetshire. He died at Hammersmith on July 28, 1762. He 
was a wit and a good scholar; Thomson's “Summer” w'as dedi- 
cated to him. Fielding addressed to him an epistle and Edward 
Young a satire. He was a leading spirit of the “Hell-fire” Club, 
whose members, called “Franciscans,” from their founder Sir 
Francis Dashwood (d. 1781). held their revels in the ruined 
Cistercian abbey of Medmenham. Bucks. 

His interesting diar\- appeared in 1784 (4th ed. 1828). See L. San- 
ders. Patron and Place -H uni er : A Study oj George Bubb Doddington 

(1919)- 

MELDOLA, RAPHAEL (1849-1915), British chemist, was 
born at Islington on July 19, 1849. Educated at the Royal School 
of Mines, he became a lecturer at the Royal College of Science 
in 1873, and subsequently professor of chemistry at Finsbury 
Technical college in 1885, having spent eight of the intervening 
years at the Atlas Colour works, Hackney Wick, London. He 
w’as elected a fellow of the Royal Society in 1886, and died in 
London on Nov. 16, 1915. 

Meldola’s chief re.searches lay in the field of triphenyl methane 
dyes, but as a great deal of this was carried out whilst he was 
engaged in a chemical works, it w^as not published; his published 
work deals mainly with naphthalene and azo compounds. He 
made the first oxazine dyestuff (“Meldola’s blue”; in 1879, and 
also the dye called “Alkali blue xG” which has become impor- 
tant, under various names, for cotton dyeing. During the course 
of his life he urged the importance of the application of chem- 
i.stry to industrial processes. He was also interested in biological 
questions, such as the colouring of butterflies and animals, and, 
in fact, his first published paper was on a natural history subject. 

See Raphael Meldola, Reminiscences of his Worth and Work (edit. J. 
Marthanl, 1916), with list of his publications; also obituary notice, 
Proceedings of the Royal Society, vol. xciii. (1916-17), 

MELEAGER, in Greek M€X€a7pos, son of Oeneus, king of 
Calydon, and his queen Althaea. Oeneus, says Homer (//., ix. 
529 ff.), forgot to sacrifice to Artemis when offering hecatombs to 
the other gods ; she. in wrath, sent a great boar to ravage his land, 
Meleager gathered a band of huntsmen from many cities and 
killed the beast. Then arose a quarrel over the spoils between 
the Calydonians and the Curctes, which resulted in war. At first 
the Calydonians had the belter of it; but presently Althaea’s 
brother was killed (apparently by Meleager), and she cursed her 
son; he, in high dudgeon, refused to take any further part in 
the war, until the Curetes’ missiles were striking the chamber in 
which he lay; then at last he yielded to the entreaties of his wife 
Cleopatra. At some time after defeating the enemy and before 
the Trojan war he died, Homer does not say how (//., ii. 642). 
Later tradition adds the following romantic details. One of the 
hunters was Atalanta (g.v.); Meleager was for giving her the 


spoils, because she was the first to wound the boar; his mother’s 
brothers objected, and in the ensuing quarrel were killed by him. 
Now when he was born, his mother had overheard the Fates say- 
ing that he should live as long as a brand then on the fire wa.s 
unconsumed; she had always kept this safely, and now threw it 
on the fire, and Meleager wasted away and died as it consumed. 
Althaea herself died, of grief or by her own hand, and Meleager’s 
sisters so mourned for him that they were turned into meleagrides 
(guinea-fowl). 

See H. J. Rose, Handbook of Greek Mythology (1928; bibl.). 

MELENDEZ VALDtS, JUAN (1754-1817), Spanish 
poet, became a professor at Salamanca, but the success of hi.s 
poems (1785) induced him to resign his chair and try his for- 
tune in politics. The friendship of Jovellanos obtained for him in 
1789 a judgeship at Saragossa, whence he was transferred two 
years later to a post in the chancery court at Valladolid. On the 
fall of Jovellanos in 1798 Melendez Valdes was exiled from the 
capital; he returned in 1808 and accepted office under Joseph 
Bonaparte. He had previously denounced the French usurper in 
his verses. He now outraged the feelings of his countrymen by 
the grossest flattery of his foreign master, and in 1813 he fled 
to Alais. Four years later he died in poverty at Montpellier. In 
natural talent and in acquired accomplishment Melendez Valdes 
was not surpassed by any contemporary Spaniard; he failed from 
want of character, and his profound insincerity affects his poems. 
Yet he has fine moments in various veins, and his imitation of 
Jean Second’s Basia is notable. 

MELETIUS OF ANTIOCH (d. 381), Catholic bishop and 
saint, was born at Melitene in Lesser Armenia of wealthy and 
noble parents. He first appears (c. 357) as a supporter of Acacius, 
bishop of Cae.sarea, the leader of that party in the episcopate 
which supported the Homoean formula by which the emperor 
Constantius sought to effect a compromise between the Homoe- 
usians and the Homousians. Meletius thus makes his debut as 
an ecclesiastic of the court party, and as such became bishop 
of Sebaste in succession to Eustathius, deposed as an Homousian 
heretic by the synod of Melitene. The appointment was resented 
by the Homoeusian clergy, and Meletius retired to Beroea. Ac- 
cording to Socrates he attended the synod of Seleucia in the au- 
tumn of 359, and then subscribed the Acacian formula. Early in 
360 he became bishop of Antioch, in succession to Eudoxius, who 
had been raised to the see of Constantinople. Early in the fol- 
lowing year he was in exile for uncertain reasons. 

The successor of Meletius was Euzoeus, who had fallen with 
Anus under the ban of Athanasius. In Antioch itself Meletius 
continued to have adherents, who held separate services in the 
“Apostolic” church in the old town. The synod of Alexandria sent 
deputies to attempt an arrangement between the two anti-Arian 
churches; but before they arrived Paulinus had been consecrated 
bishop by Lucifer of Calaris, and when Meletius reached the city, 
he found himself one of three rival bi.shops. Twice, in 365 and 
371 or 372, Meletius was exiled by decree of the Arian emperor 
Valens. Meletius had been more and more approximating to the 
views of the newer school of Nicene orthodoxy. Basil of Caesarea, 
throwing over the cause of Eustathius, championed that of Mele- 
tius who, when after the death of Valens he returned in triumph 
to Antioch, was hailed as the leader of Eastern orthodoxy. As 
such he presided, in Oct. 379, over the synod of Antioch, in 
which the dogmatic agreement of East and West was established : 
he helped Gregory of Nazianzus to the see of Constantinople and 
consecrated him; he presided over the second oecumenical 
council at Constantinople in 381. He died soon after the opening 
of the council. His body was carried to Antioch and buried with 
the honours of a saint. 

Meletius was a holy roan, whose ascetic life was all the more 
remarkable in view of his great private wealth. He was also 1 
man of learning and culture, and widely esteemed for his honour- 
able, kindly and straightforward character. He is venerated as a 
saint and confessor in both the Roman Catholic and Orthodox 
Eastern churches. 

See the article G. F. Loofs in Herzog-Hauck, RedencykloPadk (cd. 
1897, Leipzig), xii. 552, and authorities there cited. 
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MELETIUS OF LYCOPOLIS (4th century), founder of 
the sect known after him as the “Meletians,” or as the “Church 
of the Martyrs,” in the district of Thebes in Egypt. With Peter, 
archbishop of Alexandria, he was thrown into prison during the 
persecution under Diocletian. He refused to receive, at least 
until the persecution had ceased, those Christians who during the 
persecutions had renounced their faith, and then repented. This 
refusal led to a breach with Peter, and other Egyptian bishops 
who were willing to grant absolution to those who were willing to 
do penance for their infidelity. Meletius, after regaining his free- 
dom, held his ground and attracted many supporters, extending 
his influence even so far away as Palestine. He ordained 29 
bishops and encroached upon Peter’s jurisdiction. The Council 
of Nicaea in 325 upheld the bishops, but Meletius was allowed to 
remain bishop of Lycopolis though with merely nominal authority. 
His death followed soon after. His followers took part with the 
Arians in the controversy with Athanasius, and existed as a 
separate sect till the 5th century. 

See Achelis in Herzog-Hauck, Realencyk. xii. (1003) 558, with the 
authorities there quoted, and works on Church History. 

MELFI, a city and episcopal see, Basilicata, Italy, province 
of Potenza, 30 m. N. of Potenza, by rail, on the lower slopes of 
Monte Vulture, 1,591 ft. above sea-lcvcl. Pop. (1921), 12,671. 
The ca.stle first erected by Robert Guiscard, is mainly the work 
of the Doria family, who have possessed it since the time of 
Charles V.; the cathedral founded in 1153 by Robert’s son, Roger 
(though it retains its campaniles) was restored after the earth- 
quake of 1851, when the town was ruined, over one thousand 
people perishing. In the town hall is a fine Roman sarcophagus 
found 6 m. W, of Venosa. 

Melfi was made the capital of Apulia by the Normans (1041). 
The councils of Nicholas I. in 1059, of Urban II. in 1089, the 
rebellion against Roger in 1133 and the subsequent punishment, 
the plunder of the town by Barbarossa in 1167, the attack by 
Richard, count of Acerra, in 1190, and the parliament of 1223, 
in which Frederick II. established the constitution of the king- 
dom of Naples, are the chief dates in the annals of Melfi. In 
1348 it was captured by the king of Hungary, who transferred it 
to Conrad the Wolf. In 1392 Goffredo Marzano was made count 
of Melfi; but Joanna II. granted the lordship to the Caracciolo 
family, and they retained it till the time of Charles V. An 
obstinate resistance was offered by the city to Lautrec de Foix 
in 1528; and his entrance was followed by the massacre of 18,000 
people. 

See G. de Lorenzo, Venosa e la refiione del Vulture tBcrgamo, 1906, 
wi*Il illustrated). 

MELICERTES, the son of the Boeotian prince .Athamas 
and Ino, daughter of Cadmus. Ino, pursued by her husband, who 
had been driven mad by Hera because Ino had brought up the 
infant Dionysus, threw herself and Melicertcs into the sea from 
a high rock between Megara and Corinth. Both were changed into 
marine deities — Ino as Leucothea, Melicertes as Palacmon. The 
body of the latter was carried by a dolphin to the Isthmus of 
Corinth and deposited under a pine tree. Here it was found by 
his uncle Sisyphus, who had it removed to Corinth, and by com- 
mand of the Nereids instituted the Isthmian games and sacrifices 
in his honour. It is uncertain whether McXixcprTys is Greek 
C‘Honey-cutter,” i.e,, Bee-keeper, perhaps a minor deity presid- 
ing over apiculture) or Phoenician (Melgart). In either case, it 
is not easy to see why he should be called IlaXai/xcoi' (Wrestler) 
or why his legend is Boeotian and his cult Isthmian. At Rome, he 
was sometimes identified with Porlunus (see Nkptune). 

See Toutain in Daremberg and Saglio’s Diciionnaire des antiquiUs; 
^toll in Roscher’s Lexikon der Mythologie; and L. R. Farnell Greek 
‘fero-Cults (1921). 

MELILLA, chief town of a Spanish military circumscription 
^nd the seat of an important garrison, on the north-east coast of 
Morocco, south of Cape Tres Forcas and 135 rn. E.S.E. of Ceuta. 

old town is built on a huge rock connected with the main- 
land by a rocky isthmus. The new town is built on the west and 
south; it has an entirely European and modem aspect. The 
^‘^luipment of the port, completed in 1914, and the occupation of 
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the country behind it by Spain have meant a rapid development 
of the town, which numbered hardly 3,000 inhabitants in 1895 and 
has to-day 40,000, of which 36,000 are Spaniards. The rich mines 
of Beni-bou-Ifrour, situated t 6 km. from Mclilla, with which 
they are linked by railway, give ri.se to an important trade (900,- 
000 tons of haematite and 7,000 tons of lead and zinc). 

The Phoenicians, then the Carthaginians and the Romans, had 
a settlement at Melilla, which was called Rusaddir. A Berber 
town succeeded it; it was conquered in 1470 by Spain, and has 
not ceased since then to belong to it. Melilla was, with Ceuta, the 
most important of the ports or presidios which Spain revived on 
the coast of Morocco, but until the beginning of the 20th century 
it remained closed and the history of the town is one long series 
of sieges, of which the last, that of 1893, necessitated an army of 
25,000 men. In 1909, Gen. Marina, after a hard campaign, 
occupied the massif of Gorougou and the hinterland of Melilla, 
and the Spaniards made themselves masters of the whole region 
between Oued Kert and Moulouya. In 1921, the tribes of the 
Riff, in revolt under the leadership of Abd-el-Krim, inflicted upon 
them a costly defeat and pressed them back to the walls of Melilla. 
The east Riff was reoccupied in 1926 following the Franco- 
Spanish campaign which determined the submission of Abd-el- 
Krim. 

See Gabriel do Morales, Dates para la historia de Melilla (Melilla, 
iqoq) ; Budget! Meakin, The Land of the Moors (igoi), ch. xix., 
and the authorities there cited. 

MELINE, FELIX JULES (1S38-1925), French statesman, 
was born at Remiremont on May 20, 1838. He entered the cham- 
ber of deputies in 1872, and in 1880 became one of the leaders in 
the demand for the protection of French industries; he had a 
considerable share in fashioning the protectionist legislation of 
the years 1890-1902. Mcline was minister for agriculture (1883- 
85), president of the chamber (1888-89), and premier aad min- 
ister for agriculture (1896-9S). He was elected to the Senate 
in 1903, and from 1915 to December 1916 was again minister for 
agriculture. At one time he edited La Republigue franQaise (1893- 
1902). He wrote Le Re tour a la terre et la surproduction indus- 
trkllc, tout cn favenr do Va^riculture (1905). 

MELIORISM, in philosophy, a term given to that view of 
the world which believes that at pre.sent the sum of good exceeds 
the sum of evil and that, in the future, good will continually gain 
upon evil (Lat. melior, better). The term is said to have been 
invented by George Eliot to express a theory mediating between 
optimism and pessimism. The pragmatic movement in philosophy 
which puts stress upon the duty and value of effort is naturally 
favourable to the melioristic view: the best things that have 
been said recently in favour of it are found in books such as 
William James’s Pragmatism. 

See also J. Sully, Pessimism, 1877. 

MELITO, bishop of Sardis, a Christian writer of the 2nd 
century, nieiilioned by Eusebius (Hist. Ecxl. iv. 21) along with 
Hegesippus, Dionysius of Corinth, Apollinaris of Hierapolis, 
Irenaeus, and others, his contemporaries, as a champion of ortho- 
doxy and upholder of apostolic tradition. The extant fragments 
of his works have been edited by Routh (Reliquiae sacrae, vol. 
i., 1814). These show that Melito took much part in the paschal, 
Marcionite and Montanist controversies. 

It seems more than doubtful whether the Apologia of Melito 
“the Philosopher,” discovered in a Syriac translation by Henr\' 
Tattam (1789-1868), and subsequently edited by W. Cureton and 
by Pitra-Renan, ought to be attributed to this writer and not to 
another of the same name. The KXe/s (clavis) , edited by Pitra-Renan, 
is a much later Latin collection of mystical explanations of Scripture. 
See A. Harnack, Texte und Untersuchungen, i. 240-278 (Leipzig, 
1882) ; Erwin Preuschen, s.v. “Melito” in Herzog-Hauck, Realency- 
klopddie, xii., 1903, giving full list of works and bibliography. 

MELKSHAM, a town in Wiltshire, England, 95J m, W. of 
London by the G.W.R. Pop. of urban district (1921) 3,595. 
Melksham possesses rubber factories. On the discovery of a saline 
spring in 1816, baths and a pump-room were opened; but although 
two other springs were found later, the attempt to create a health 
resort failed. The surrounding deer-forest was often visited by 
Edward I Lacock Abbey, 3 m. distant, was founded in 1232 for 
Austin canonesses. and dissolved in 1 539. Portions of the monastic 
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buildin^irs remain in and near the modern mansion called Lacock 
Abbey. The church pre.serves some remnants of Norman work and 
a Perpendicular south chapel. 

MELLITIC ACID, first discovered in 170Q by M. H. 
Klaproth in the mineral honeystone (mellitc), occurring in peat 
and brown coal; ibis is aluminium mellitate, CriOiaAlajiSHiO, 
the acid being benzenchexacarboxylic acid, C6(C02H)6. The 
honeystone is warmed with ammonium carbonate, ammonia being 
added to precipitate alumina. The filtrate on concentration yields 
ammonium mellitate which is converted through the lead salt 
into mellitic acid, crystallising in colourless silky needles soluble 
in water, alcohol or ether. Mellitic acid decomposes indefinitely 
when heated in an open tube, but in a closed tube it melts at 
286-8® C. It is best prepared by the oxidation of finely divided 
carbon by prolonged boiling with nitric acid (sp.gr. 1-5). When 
heated with benzoyl chloride, mellitic acid yields mellitic an- 
hydride Cr,(C203).3 or C12O9, separating in colourless crystals 
insoluble in cold water. Ammonium mellitate when heated at 
150-160® C furnishes a mixture of mellimide or “paramide,” 
C6(C202:NH)3, and ammonium euchroate, 
(C202NH)2Cr.(C02NH4)2. 

Dry distillation of mellitic acid gives rise to pyromellitic acid, 
C«H2(C02H)4. with evolution of carbon dioxide. 

MELLITUS (d. 624), first bishop of London and third arch- 
bishop of Canterbur>% was sent to England by Gregory the Great 
in 601. He was consecrated by St. Augustine before 604, and a 
church was built for him in London by Aethelberht, king of Kent. 
About ten years later the East Saxons reverted to heathenism 
and the bishop was driven from his see. He took refuge in Kent 
and then in Gaul, but soon returned to England, and in 619 
became archbishop of Canterbury in succession to Laurentius. 
He died on April 24, 624. 

See general bibliography in Camb. Med. Hist. (vol. 2, 1913). 

MELLON, ANDREW WILLIAM (1855- ), Ameri- 

can hanker and public official, was born in Pittsburgh, Pa., on 
March 24, 1855, and was educated at Western university (now 
University of Pittsburgh). He entered the banking hou.se of 
Thomas Mellon and Sons, which later developed into the Mellon 
National Bank, the Union Trust Company and the Union Savings 
Bank, all of Pittsburgh; was pre.sident of the Mellon National 
Bank, Pittsburgh, and officer or director in various financial and 
industrial corporations, and also engaged in development of many 
industrial enterprises. He resigned as president of the Mellon Na- 
tional Bank on March i, 1921, to assume office as secretary of the 
Treasury in the cabinet of President Harding (March 4, 1921), 
remaining in that office under President Coolidge. He was chair- 
man ex-officio of the Federal Reserve board, Farm Loan board, 
War Finance corporation. United States section of the Inter- 
American high commission; director-general of railroads; and 
chairman of the Pennsylvania delegation to the Republican 
National Convention at Cleveland, 0 ., on June 10, 1924. 

As chairman ex-officio of the World War foreign debt commis- 
sion, Mellon had a large share in formulating the policy of the 
United States in regard to funding the war debts of foreign Govern- 
ments owed to the U.S. Government. He stressed the importance 
of debtor nations preserving the sanctity of their re.spective obli- 
gations, but laid down that no nation can be asked to pay another 
Government sums in excess of its normal capacity, and, further, 
that no settlement which is oppressive and retards the recovery 
and development of the foreign debtor or produces a bad effect on 
the standard of living is to the best interests of the United States 
or of Europe. In this spirit he conducted negotiations with the 
various European debtor States which resulted in funding agree- 
ments being arrived at with Belgium, Czechoslovakia, Estonia, 
Finland, France, Great Britain, Hungary, Italy, Latvia, Lithuania, 
Poland, Rumania and Yugoslavia. The principal obligations 
funded under these various agreements amounted to $9,811,094.03, 
in addition to funded interest of $1,711,259,905.97. 

In the management of the large internal debt of the U.S. Gov- 
ernment resulting from the World War, Mellon was equally suc- 
cessful. He laid down and rigidly adhered to a policy of providing 
for debt redemption annually out of current revenues. As the 


floating debts and the Liberty Loans fell due they were in part 
paid off, in part refunded at a lower rate of interest. As a result 
the U.S. national debt fell from $25,738,000,000 on June 30, 1921, 
to $17,604,000,000 on June 30, 1928. Mellon was a strong ad- 
vocate also of tax reduction, especially in the case of the surtax 
rates on incomes, maintaining that these should not in peace times 
exceed a maximum of 10% and that such reduction would be a 
great aid to general business and promote widespread prosperity. 
Congress gradually lowered the income tax rate until in 1926 the 
maximum surtax was reduced to 20%, yet without any corre- 
sponding reduction in tax receipts. Mellon, who has written for 
this Encydopcedia, is the author of Taxation; I' he People* s Busi- 
ness (1924). He was continued in office under President Hoover. 

MELLONI, MACEDONIO (1798-1854)) Italian physicist, 
was bom at Parma on April ii, 1798. From 1824 to 1831 he was 
professor at Parma, but he was then compelled to escape to 
France, having taken part in the revolution. In 1839 he went to 
Naples and was soon appointed director of the Vesuvius ob- 
servatory, a post which he held until 1848. Melloni was a member 
of foreign learned societies and was awarded the Rumford medal 
of the Royal Society. He died at Portici near Naples of cholera 
on Aug. 11, 1854. Melloni ’s reputation as a physkist rests 
especially on his discoveries in radiant heat, made with the aid 
of the thermopile, invented by L. Nobili and perfected by him. 
His experiments were especially concerned with the power of 
transmitting infra red rays possessed by various substances and 
with the changes produced in the heat rays by passage through 
different materials. He showed that heat and light were very 
similar. Melloni coined the word “diathermancy” to denote trans- 
parency to heat. He measured the diathermancy of a large number 
of solids and liquids. His most important book. La thermocrose 
ou la coloration calorifique (vol. i., Naples, 1850), was unfinished 
at his death. He studied the reflection and polarization of radiant 
heat, the magnetism of rocks, electrostatic induction, etc. 

MELODRAMA, the name of several species of dramatic 
composition. It was first applied to a form of dramatic musical 
composition in which music accompanied the spoken words and 
the action, but in which there was no singing. The first example 
of such a work has generally been taken to be the Pygmalion of 
J. J. Rousseau, produced in 1775. This is the source of romantic 
dramas depending on sensational incident with exaggerated 
appeals to conventional sentiment rather than on play of 
character. At first the music was of some importance, but this 
gradually disappeared, and if it remains it is used mainly to 
emphasize particularly strong situations, or to bring on or off 
the stage the various principal characters. Such plays first became 
popular in France at the beginning of the 19th century. One of 
the most prolific writers of melodramas was R. C. G. de Pixeri- 
court (1773-1844). The Silver King, in which Henry Arthur 
Jones collaborated, is one of the best known of English melo- 
dramas. Another form of melodrama developed on lines which 
laid more emphasis on the music and belongs to the history of 
opera. Probably the first of this type is to be found in Georg 
Benda’s Ariadne auf Naxos (i774)- The most familiar of such 
melodramas is Gay’s Beggar*s Opera. In these the dialogue is 
entirely spoken. It may be noticed that the speaking of parts of 
the dialogue is not sufficient to class an opera as a “melodrama" 
in this sense, as is proved by the spoken grave-^digging scene, 
accompanied by music, in Fidelia, and the incantation scene in 
Der Freischutz. To this the English term “declamation” is 
usually applied. {See Opera.) 

MELODY is the organization of successive musical sounds 
in respect of pitch (Gr. fieXoidla, a choral song, from /ieXov. 
tune, and (p 6 rj, song). In its most primitive state it already re- 
quires Rhythm (q.v.); but it can develop freely without the aid 
of Harmony, which removes it into a wider category. Thus a 
“melodic scale” is a scale that is not based on an harmonic 
system; and thus we call ancient Greek music “melodic.” The 
popular conception of melody as “tunefulness” is modern and 
depends on symmetries of harmony and rhythm that seldom occur 
in recorded music before the 17th century, and are accidental, 
frequent, potentialities in older folk-music. For us a melody 
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Ex. I. Non-harmonic melody; a bag-pipe tunc refractory to any har- Ex. 2. Unaccompanied melody with harmonic draughtsmanship 
monization beyond drones on A and £. capable of e^re&sing an enharmonic modulation 

**MacRminon*s Laments* MiUtsig langsam Wagnkr, Tristan und Isolde^ Act 1 

Slow 11* 1_ IL ^ , p _ U /| 


^^MacRimmon^s Lament,'* 


umimr-mumm rr .ah 


•The Fj is very flat and the G decidedly sharp. Westwbrts schweift der Blick; ostwdrts streicht das Schiff. 

Ex. 4. Melody in keyboard polyphony, requiring 

Ex. 3. '^Barbara AUen** (showing the germ of binary form in the balance between two parts to complete the sense. 

on the dominant and A* on the toniej. Bach. Das WohltcmperirU' Klavicr II. Figure 1 5. 


;grraragB:arcggaag!»^ 


Ex. 5. Main theme of the first movement of Beethoven’s Trio in £t>, Op. gy. 

- ^ - I.B* i I C . 


B dimmished. 

Ex. 10. Further development of B by diminution and 
contrary motion (inversion). 

B inverted. 


Ex. II. 


Brahms, QiiinU ty Op. 34. 


.^Sa^jassrassrs: 


Ex. 12. A and B* diminished. 


Ex. 13. 


MMM w^mmrnm^mrm 1 




Ex. 14. The Rkeindaughkr's Toy. 

WAr.r^:R, Das Rheingold. 


ir p iwwr- w wwr-lMa 


umam^m 


m] 
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the surface of a series of harmonies, and an unaccompanied melody 
(hat fails to imply clear harmonies is felt to be strange and vague 
(.vec £x. I and 2). Harmonic rationality and symmetrical rhythm 
thus combine to make a tuneful melody an epitome of musical 
form. The historical process is from the smaller to the greater 
{sec Sonata Forms) for the gradations between such melodic 
forms as that of Barbara Allen (Ex. 3) and the larger dance 
forms of the suite, and for the gradation between these and the 
true dramatic forms of the sonata. Lastly, the most narrowly 
melodic element, the rise and fall of pitch, is a capacity of the 
human voice, and in later forms is enlarged not less by the char- 
acteristics of instruments than by rhythm, harmony and form. 
Thus modern melody is the musical surface of rhythm, harmony, 
form and instrumentation; and, if we take Wagnerian Leitmotif 
into account, we may as well add drama to the list. In short, 
melody, w’hether it be in an inner part or on the top, is the surface 
of music. 

An immense number of musical resources are manifested on 
the melodic surface; and the following definitions and illustra- 
tions will be found to cover a very wide ground. In fact, one of 
the principal dangers that beset the teaching of composition has 
been the notion that the logic of music can be placed in melodic 
relations without regard to rhythm (especially in its larger aspects 
of phrasing) as well as harmony. 

1. A theme is a melody, not necessarily complete in itself, 
except w’hen designed for a set of variations (q.v.), but recogniz- 
able as a pregnant phrase or clause. Thus a fugue-subject is a 
theme, and the expositions and episodes of the sonata forms are 
more or less complex groups of themes. 

2. A figure is the smallest fragment of a theme that can be 
recognized w’hcn transformed or detached from its surroundings. 
The grouping of figures into new melodies is the main resource 
of “development’' or “working-out" in the sonata-forms (see Ex, 
2-7) besides being the means by which fugues are carried on 
when the subjects and counter-subjects are not present as wholes. 
In 16th-century polyphony, melody consists largely of figures 
which are thus broken off from a canto fermo, (See Contra- 
puntal Forms.) 
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The melon is an annual trailing herb with palmatcly-lobed leaves, 
and bears tendrils by means of which it is readily trained over 
trellises. It is monoecious, having male and female flowers on the 
same plant ; the flowers have deeply five-lobed campanulate corol- 
las and three stamens. Naudin observed that in some varieties 
(e.g., of cantaloups) fertile stamens sometimes occur in the female 
flowers. It is a native of south Asia “from the foot of the 
Himalayas to Cape Comorin’^ (see Charles Naudin Annales des 
sciences nalureUes, vol. 4. 1859), where it grows spontaneously, 

but is cultivated in the temperate 

and warm regions of the whole 
world. It is variable both in 
diversity of foliage and habit, 
but much more so in the fruit, 
which in some varieties is no 
larger than an olive, while in 
others it rivals the gourd (Cu- 
curbita maxima). The fruit is 
globular, ovoid, spindle-shaped, 
or serpent-like, netted or smooth- 
skinned, ribbed or furrowed, 

variously coloured externally, 

,aii.way With white, green, or orange 

Cantaloup melon (c u c u m i s flesh when ripe, scented or 

MELO), GROWING IN A GARDEN IN sccntless, swcct or insipid, bit- 

ALBERTA. CANADA nauscous. Like the 

gourd, the melon undergoes strange mctamorpho.ses by crossing 
its varieties, though the latter preserves their characters when 
alone. The off.spring of all crossings are fertile. 

Naudin thinks it is probable that the culture of the melon in 
Asia is as ancient as that of all other alimentary vegetables. The 
Egyptians grew it, or at least inferior races of melon, which were 
cither indigenous or introduced from Asia. The Romans and 
doubtless the Greeks were familiar with it, though some forms 
may have been described as cucumbers. The melon began to be 
extensively cultivated in France in 1629, according to Olivier dc 
Serres. Gerard (Hcrball, 772) figured and described in 1597 
several kinds of melons or pompions, but he has included gourds 


3. A sequence, is the repetition of a figure or group of chords 
at different levels of pitch. A real sequence repeats the initial 
group exactly, and therefore changes its key. Thus in the first 
movement of Beethoven’s Waldstein sonata bars 5-8 are a 
step in real sequence below bars 1-4. A tonal sequence repeats 
the figure within the key. and modifies details accordingly, tolerat- 
ing things that W'ould be inadmissible in the initial group. In the 
first movement of the Waldstein sonata the theme, with a brilliant 
counterpoint above, is treated in tonal sequence 40 bars from the 
end. Repetition at the same pitch is not sequence. Thus, in illus- 
tration, there are no sequences in Ex. i, but Ex. 4, 7, 9 and 10 
contain tonal sequences. 

4. Polyphony is harmony made of melodic threads. Some 
cla.ssical melodies are polyphonically composite, requiring an 
inner melody, appearing through transparent places in the outer 
melody, to complete the sense. This well suits the pianoforte 
w’ith its evanescent tone, but is even more frequent in music for 
earlier keyboard instruments, as in the keyboard works of Bach 
(see Ex. 4). Beethoven often divides a melody between voices 
in dialogue, as in bars 35-42 of the first movement of the Wald- 
stein sonata, op. 53. 

5. (a) Conjunct movement is movement along adjacent degrees 
of the scale (Ex. 5, fig. B). 

(b) Disjunct movement often tends to produce arpeggio types 
of melody, f.c., melodies which (race out a chord, as in Ex. ii, 12. 

The rigid devices of inversion, augmentation and diminution are 
illu.strated in Contrapuntal Forms and Fugue. 

I'he mu.sical examjiles 5-10 show how Beethoven can develop 
a theme to results unrecognizable iiut for (he intermediate steps. 
Lx. 11-16 show a later kind of metamorpho.sis requiring no inter- 
mediate steps, though the process in Wagner’s Ring motif is 
jrrndual. (D. F. T.) 

MELON or Musk Melon, Cucumis mclOf a polymorphic 
species of the family Cucurbitaceac, including numerous varieties. 


under the same name. 

The region of origin of some of the chief modern races, such 
as “cantaloups,” “Dudaim,” “Cassaba” and probably the netted 
or nutmeg sorts, is believed to be Persia and the neighbouring 
west Asian regions. The first of these was brought to Rome from 
Armenia in the i6th century, and supplies the chief sorts grown 
for the French markets; but many others are doubtless artificial 
productions of west Europe. 

I The water-melon (Citridlus vulgaris) , native to tropical and 
southern Africa, is a member of a different genus of the same 
family. It has been cultivated for its cool refreshing fruit since 
the earliest times in Egypt and the Orient, and was known be- 
fore the Christian era in southern Europe and Asia. 

In Great Britain the melon requires artificial heat to grow it to 
perfection, the rock and cantaloup varieties succeeding with a 
bottom heat of 70® and an atmospheric temperature of 75®, ris- 
ing with sun heat to 80®, and the Persian varieties requiring a 
bottom heat of 75®, gradually increasing to 80°, and an atmos- 
pheric temperature ranging from 75® to 80® when the fruit is 
swelling, as much sun heat as the plants can bear being allowed 
at all times. The melon grows best in rich turfy loam, some- 
what heavy, with which a little well-rotted dung, especially that 
of pigeons or fowls, should be used, in the proportion of one- 
fifth mixed in the compost of loam. Melons are grown on hot 
beds of fermenting manure, when the soil should be about a foor 
in thickness, or in pits heated either by hot water or fermentini: 
matter, or in houses heated by hot water, in which case the soil 
bed should be 15 or 18 in. thick. 

The melon being one of tho.se plants which produce distinct 
male and female flowers, it is necessary to its fertility that bolli 
should be produced, and that the pollen of the male flower shoulcK 
either naturally by insect agency, or artificially by the cultivator 
manipulation, be conveyed to the stigma of the female flower. 
After the fruit has set and has grown to the size of an egg, ‘‘ 
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should be preserved from contact with the soil by placing it 
on a piece of tile or slate; or if grown on a trellis by a little swing- 
ing wooden shelf, just large enough to hold it. In cither case the 
material used should be tilted a little to one side, so as to permit 
water to drain away. Before the process of ripening commences, 
the roots should have a sufficient supply of moisture, so that 
none may be required from that time until the fruit is cut for 
the table. 

The varieties of melon arc continually receiving additions, and 
as newer varieties spring into favour, so the older ones drop out 
of cultivation. A great deal depends on getting the varieties true 
to name, as they are very liable to get cross-fertilized by insect 
agency. 

MELORIA) a rocky islet, surrounded by a shoal, almost oppo- 
site Leghorn, the scene of two mediaeval naval battles. The first, 
on May 3, 1241, was successfully fought by the fleet of the 
Emperor Frederick II., in alliance with Pisa, against a Genoese 
squadron bringing a number of English, French and Spanish pre- 
lates to attend the council summoned to meet at the Lateran by 
Gregory IX. The second, Aug. 6, 1284, was of higher historical 
importance for it accomplished the ruin of Pisa as a naval power. 
The long rivalry of that city and of Genoa had broken out for the 
last lime in 1282, the immediate cause being the incompatible 
claims of the two cities to sovereignty over the islands of Sardinia 
and Corsica. The Genoese, who had the larger and more efficient 
fleet, sent their whole power, commanded by Uberto Doria, against 
their enemy. The Pisan fleet, commanded by the Podesta Morosini 
and his lieutenants Ugolino della Gherardescha and Andreotto 
Saraceno was nearly annihilated; the Podesta was taken, and 
Ugolino fled with a few vessels. As Pisa was also attacked by 
Florence and Lucca it could never recover the disaster. Two years 
later Genoa took Porto Pisano, the port of the city and filled up 
the harbour. The count Ugolino was afterwards .starved to death 
with several of his sons and grandsons in the manner made 
familiar by the 32nd canto of Dante’s Inferno, 

See AnnaU della republka di Genova, by Agostino Giustiniani (cd. 
Canepa, Genoa, 1854). 

MELOS (mod. Milo), an island of the Aegean Sea, at the 
S.W. comer of the Cyclades group, 75 m. due E. from the coast 
of Laconia; about 14 m. from E, to W., 8 m. from N. to S; area 
about 52 sq.m. The greater portion is rugged and hilly, culminat- 
ing in Mount Elias in the west (2,538 ft.). It is of volcanic origin, 
with tuff, trachyte and obsidian. In one of the caves on the 
south coast the heat is still great, and there are hot sulphurous 
springs. The harbour, a crater with depths from 70 to 30 
fathoms, entered from N.W., cuts the island into two, with an 
isthmus T J m. broad. Sulphur is found on Mount Kalamo and else- 
where. In ancient times the alum of Melos was reckoned next to 
that of Egypt (Pliny xxxv. 15 [52]). The Melian earth (777 
MiyXias) was employed as a pigment by ancient artists. Millstones, 
salt and gypsum are still exported. Orange, olive, cypress and 
arbutus grow throughout the island: vine, cotton and barley are 
the main objects of cultivation. 

Above the harbour town, Adamanta, lie Plaka, the chief town, 
Kastro, on a hill above, and other villages. The ancient town 
occupied the slope between the village of Trypete and the landing- 
place at Klima. Here are a Roman theatre, town walls, and other 
buildings, one with a fine mosaic excavated by the British School 
at Athens in 1896. Numerous fine works of art have been found 
on this site, notably the Aphrodite of Melos in the Louvre, the 
Asclepius in the British Museum, and the Poseidon and an 
archaic Apollo in Athens. 

The site of Melos and its obsidian made it an important centre 
of early civilization. At this time the chief settlement was at Phy- 
lakopi, on the north-east coast, where the British School at 
Alliens has cleared a town wall and houses of all the main periods 
of the Bronze Age and carried out other archaeological invest iga- 
bons in the district. There are traditions of Phoenician occupation, 
but in historical times Melos was occupied by Dorians from La- 
conia. In the 6th century it produced remarkable terra cotta 
reliefs, and large vases, with mythological subjects and oricntaliz- 
b»g ornament. 


Melos sent a contingent to the Greek fleet at Salamis, but 
held aloof from the Attic league, and remained neutral during the 
Peloponnesian War. But in 416 b.c. the Athenians attacked the 
island and compelled the Melians to .surrender, slew all men of 
military age, enslaved the women and children, and introduced 
500 Athenian colonists. Lysander restored the island to its 
Dorian possessors, but it never recovered its prosperity. Later 
there were many Jewish settlers in Melos and Christianity was 
introduced early. Under Frankish rule the island formed part 
of the duchy of Naxos, except for the few years (1341-1383) 
when it was a separate lordship under Marco Sanudo and his 
daughter. 

Antimelos or Antimilo (Erenwmilo) , 5j m. north-west of Milo, 
is an uninhabited mass of trachyte. Kimolos, or Argcntiera, less 
than I m. to the north-cast, was famous in antiquity for figs and 
fuller’s earth and contained a considerable city, the remains of 
which cover the cliff of St. Andrew. Polinos, Polybos or Polivo 
(anc. Polyaegos) lies rather more than a mile south-east of Kimo- 
los. It was the subject of di.spute between the Melians and 
Kimolians, but has long been almost uninhaoited. 

MELOZZO DA FORLI {c. 1438-1494), Italian painter of 
the Umbrian school, was born at Forli about 1438. In all prob- 
ability, Mclozzo studied painting under Piero de’ Franccschi, of 
Borgo St. Sepolcro; he may have worked under Ansinuo of Forli, 
who a.ssisted Mantegna in the decoration of the Ercmitani Chapel 
at Padua. He seems also to have been well acquainted with Gio- 
vanni Santi, the father of Raphael. Only three works arc extant 
which can safely be assigned to Mclozzo. (t) He painted in 1472 
the vault of the chief chapel in the church of the Apostoli in 
Rome, his subject being the “Ascension of Christ”; the figure of 
Christ is so boldly and effectively foreshortened that it seems to 
“burst through the vaulting”; this fresco was taken down in 1711, 
and the figure of Christ is now in the Quirinal Palace, w'hile some 
of the other j)ortions are in the sacristy of St. Peter's. (2) Be- 
tween 1475 and 1480 he executed a fresco, now transferred to 
canvas, and placed in the Vatican picture-gallery, representing 
the appointment of Platina by Pope Sixtus IV. as librarian of 
the restored Vatican library. (3) In the communal gallery of 
Forli is a fresco by Mclozzo, termed the “Pestapepe,” or Pepper- 
grinder, originally painted as a grocer’s sign; it is an energetic 
specimen of rather coarse realism, now much damaged. He died 
at Forli on Nov. 8, 1494. 

See A. Schmarsow, Melozzo da Forli (1880) ; Onni Okkonen, 
Melozzo da Fork (1910) ; also Crowe and Cavalca.sellc, A History of 
Painting in Italy (cd. 1914). 

MELROSE, a police burgh and j)arish of Roxburghshire, 
Scotland. Pop. (1921), 2,155. It lie.s on the right bank of the 
Tweed, 37^ m. S.E. of Edinburgh, by the L.N.E. railway? The 
name is derived from the Celtic maol ros, “bare moor,” and the 
town figures in Sir Walter Scott's Abbot and Monastery as 
“Kennaquhair.” Owing to the beauty of its situation between the 
Eildons and the Tweed, the literary and historical associations 
of the district, and the famous ruins of Melrose abbey, the town 
has become a holiday resort. There is a hydropathic establish- 
ment on Skirmish hill, a name which commemorates the faction 
fight on July 25, 1526, in which the Scotts defeated the Douglases 
and Kers. Trade is almost wholly agricultural. The market cross, 
dated 1642, but probably much older, stands in the triangular 
market place. Across the river are Gattonside, with orchards, 
and Allerly, the home of Sir David Brewster from 1827 till his 
death in 1868. 

The original Columban monastery, colonized from Lindisfarne, 
was founded in the 7lh century at Old Melrose, about 2] m. to 
the east, in the loop of a bend of the Tweed. It was burned by 
Kenneth Macalpinc in 839 during the wars between Scot and 
Saxon, and, though rebuilt, was deserted in the middle of the nth 
century. The chapel, dedicated to St. Culhbert, continued to at- 
tract pilgrims, but the building was finally destroyed by English 
invaders. Meanwhile in 1136 David I. founded an abbey dedi- 
cated to the Virgin, a little higher up the Tweed, the first Cister- 
cian settlement in Scotland, with monks from Rievaulx in York- 
shire. Lying in the direct road from England, the abbey was 
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frequently assaulted and in 1322 was destroyed by Edward II. 
Rebuilt, largely by means of a gift of Robert Bruce, it was nearly 
burned down in 1385 by Richard II. Erected once more, it was 
reduced to ruin by the earl of Hertford (afterwards the Protector 
Somerset) in 1545. Later the Reformers dismantled much of 
what was left. The adaptation of part of the nave to the purposes 
of a parish church and the u.se of the building as a quarry did 
further damage. 

The ruins, then the prof)erty of the duke of Buccleuch, were 
presented to the nation in 1918. Of the conventual buildings 
apart from the church nothing has survived but a fragment of 
the cloister with a richly-carved round-headed doorway and some 
fine arcading. The cruciform abbey is in the Decorated and Per- 
pendicular styles, with pronounced French influence, due proba- 
bly to the master mason John Morow, or Morreau, who, accord- 
ing to an inscription on the south transept wall, was born in 
Paris. The remains include part of the nave, the transepts, the 
chancel and choir, two piers of the tower and the roof of the 
ea.st end. Sir Walter Scott has immortalized the east window, in 
The Lay of the Last MinstreL but the south window with its 
flowing tracery is even finer. The heart of Robert Bruce was 
buried at the high altar, and in the chancel are many historic 
tombs. 

The muniments of the abbacy, preserved in the archives of the carl 
of Morton, were edited by Cosmo Innes for the Bannatyne Club and 
published in 1S37 under the title of Librr sancie Marie de Metros. 
.Among the documents is one of the earliest specimens of the Scots 
dialect. The Chronica de Mailros, preserved among the Cotton mss., I 
was printed at Oxford in 1684 by VVilliam Fulman and by the Banna- | 
tyne Club in 1835 under the editorship of John Stevenson. 

MELROSE, a city of Middlesex county, Massachusetts, 
U.S.A., on the Boston and Maine railroad, immediately N. of 
Malden and 7 m. N. of Boston. The population was 20,165 in 
1925 (state census;. The city covers 4*8 sq.m, of broken, hilly 
country, and includes part of the Middlesex Fells reservation. It 
is a residential suburb of Boston, and has a large rubber-shoe 
factory’ and other manufacturing plants, with a total factory out- 
put in 1925 valued at $4,758,125. Melrose (.so named because of 
the similarity of its setting to that of the Scottish city) was 
settled, 1633: divided from Malden and incorporated as a town 
in 1850; and chartered as a city in 1899. It was the home of 
Samuel Adams Drake (1S33-1905), the historian of Middlesex 
county, and of William Frederick Poole (1821-94), librarian, 
who devised the indexes to periodical literature. 

MELROSE PARK, a village of Cook county, Illinois, 
U.S.A., 12 m. W. of the Chicago “Loop.” It is served by the 
Chicago and North Western and the Indiana Harbor Belt rail- 
ways. Pop. (1920) 7,147 (37% foreign-born white); e.stimated 
locally at 11.700 in 1928. It is a residential and iridu.strial suburb, 
with structural steel and coupler works, a battery-box plant, and 
large freight yards. The village was founded about 1870 and in- 
corporated in 1882. 

MELTON MOWBRAY, a market towm in Leicestershire, 
England, situated at the confluence of the Wreake and the Eye. 
Pop. of urban district (1921 i 9.187. It i.*^ 105 m. N.N.W. from 
London by the L.M.S. railway. The church of St. Mary is Early 
English and later, with a lofty, ornamented central tower and was 
enlarged in the reign of Elizabeth. Melton is the centre of a 
celebrated hunting district, and there are large stables in the town. 

It is known for its pork pies, and has a trade in Stilton cheese. 
There are foundries, rubber factories, textile factories, tanneries 
and an important cattle market. There are blast furnaces in the 
neighbouring parish of Asfordby for the smelting of the abundant 
supply of iron ore in the district. 

MELUN, a town of northern France, capital of the department 
of Seine-et-Mame, situated north of the forest of Fontainebleau, 
28 m. S.S.E. of Paris by rail. Pojl (1926) 13,565. In Caesar’s 
Gallic wars Melun (Melodunmn) was taken by his lieutenant 
Labienus, with a view to attacking Lutetia by the right bank 
of the Seine. It was pillaged by the Normans, and afterwards 
became the favourite residence of the first kings of the house of 
Capet. In 1359 Melun was given up by Jeanne of Navarre to 
her brother, Charles the Bad, but was retaken by the dauphin 


Charles and Bertrand Duguesclin. In 1420 it made an heroic 
defence against the English and Burgundians. Ten years later 
the people of Melun, with the help of Joan of Arc, drove out the 
English. It was occupied by the League in 1589, and retaken by 
Henry IV. in 1590. The town is divided into three parts by the 
Seine. The principal portion lies on the slope of a hill on the 
right bank; on the left bank is the most modern quarter, while 
the old Roman town occupies an island in the river. On the 
island stands the Romanesque church of Notre-Dame (iith cent.), 
formerly part of a nunnery. On the right bank of the river 
arc the church of St. Aspais, an irregularly shaped structure of 
the 15th and i6th centuries; the hoteUde-viUe (1847), in the 
construction of which an old man.sion and turret have been 
utilized; and the tower of St. Bartholomew of the 16th and i8th 
centuries. Jacques Amyot, the translator of Plutarch, was born 
at Melun in 1513. In the neighbourhood is the fine chateau of 
Vaux-le-Vicomte. Melun is a market for grain and farm produce, 
and has various small industries, the chief being the manufacture 
of wooden blinds and screens. 

MELUSINE, tutelary fairy of the house of Lusignan, was a 
daughter of the fairy Pressine, to avenge whose wrongs she shut 
up her father in a mountain. For this she was metamorphosed 
every Saturday into a serpent from the hips down: and could be 
released only if she found a husband who would never see her on 
Saturdays. Such a husband she found in Raymond of Poitiers, 
w'ho became by her means rich and powerful. She built the castle 
of Lusignan and many other of the family fortresses. When at 
length her husband, yielding to curiosity, saw her taking the puri- 
ficatory bath on a Saturday, she flew away in serpent form. 
Thenceforward the death of a Lusignan was heralded by her cries. 
Pousser des cris de MeUusine is still a popular saying. 

This story was written at length in 1387 by Jean d’Arras for 
John, duke of Berry, and his sister Marie, duchess of Bar. An ill- 
con.sidered attempt was made by Baudot in Les Princesses Yolande 
et les Dues de Bar (1900) to make it a roman d clc. 

The work of Jean d’Arras was printed by Steinschaber (Geneva, 
1478;, and reprinted many times in the 15th and i6th centuries. Mod- 
em editions: Brunet (1854); Lcccsnc for the Arras academy (188K). 
Engli.'^h trans. from unique ms. in Brit. Mus. edit, by Donald, E.E.T.S. 
(1805). The versified form of the story by the i4lh cent, poet 
Couldrctte was published in 1854 by Fr. Michel. 

MELVILLE, ANDREW (1545-1622), Scottish scholar, 
theologian and religious reformer, was born at Baldovy near Monl- 
ro.se, on Aug. i, 1545. His father fell at the battle of Pinkie 
(1547). The boy was educated at the grammar school of Mont- 
rose, after leaving which he learned Greek from Pierre de Mar- 
silliers, a Frenchman settled at Montrose; and when Melville went 
to the university of St. Andrews he excited astonishment by using 
the Greek text of Aristotle, which no one else there understood. 
Melville left St. Andrews in 1564 for the university of Paris. He 
there studied Oriental languages. He attended the last course of 
lectures delivered by Turnebus in the Greek chair, as well as those 
of Peter Ramus, whose philosophical method and plan of teaching 
he afterwards introduced into the universities of Scotland. From 
Paris he proceeded to Poitiers (1566) to study civil law, and wa.s 
apparently at once made a regent in the college of St. Marceon. 
Political troubles compelled him to leave France, and he went to 
Geneva, where he was welcomed by Theodore Beza, and appointed 
to the chair of humanity in the academy of Geneva. From 
Corneliu.s Bertram, one of his brother professors, he acquired a 
knowledge of Syriac. 

In 1574 Melville returned to Scotland, and almost immediately 
was appointed principal of Glasgow university, which had fallen 
into an almost ruinous state, the college having been shut and 
the students dispersed. Melville, enlarged the curriculum at the 
college, and established chairs in languages, science, philosoph} 
and divinity, which were confirmed by charter in 1577. Student ^ 
flocked from all parts of Scotland and even beyond, till the 
rooms were overflowing. Melville as.sisted in the reconstruction 01 
Aberdeen university in 1575, and was appointed principal ot 
St. Mary’s College, St. Andrews, in 1580. The reforms, h^"'; 
ever, which his new modes of teaching involved, and even some ol 
his new doctrines, such as the non-infallibility of Aristotle, brongl^f 
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him into collision with other teachers in the university. He was 
moderator of the General Assembly in 1582, and took part in the 
organization of the Church and the Presbyterian method. Troubles 
arose from the attempts of the court to force a system of Episco- 
pacy upon the Church of Scotland (see Scotland, Church of), 
and Melville prosecuted one of the “tulchan” bishops (Robert 
Montgomery, d. 1609). 

Melville was summoned before the Privy Council in February 
T584, and had to flee into England. He returned to Scotkind in 
November 1585, and in March 1586 resumed his lectures in St. 
Andrews, where he continued for twenty years; he became rector 
of the university in 1590. During the whole time he protected the 
liberties of the Scottish Church against all encroachments of the 
government. In 1599 he was deprived of the rectorship, but was 
made dean of the faculty of theology. In 1606 Melville and seven 
other clergymen of the Church of Scotland were summoned to 
London in order “that his majesty might treat with them of such 
things as would tend to settle the peace of the Church.” They told 
the king that the only way to settle affairs was to call a free! 
Assembly. Melville delivered his opinion to that effect in two 
long speeches with his accustomed freedom, and, a sarcastic Latin 
epigram on some of the ritual practised in the chapel of Hampton 
Court having come to the king’s ears, he was committed to the 
'J’ower, and detained there for four years. He was then invited to 
fill a professor’s chair in the university of Sedan, and there he spent 
the last eleven years of his life. He died at Sedan in 1622 at the 
age of seventy-seven. 

See McCries, Andrew Melville (ed. 2 vols. i8iq) ; Andrew Lang, 
Ilisiory oj Scotland (1902). 

MELVILLE, GEORGE WALLACE (1841-191-^ ), Ameri- 
can Arctic explorer and naval engineer, was born in New York 
city on July 31, 1841, and educated at the Brooklyn Polytechnic 
institute. In 1861 he entered the U.S. navy as third assistant 
engineer, and served throughout the Civil War. His first venture 
into Arctic regions was as engineer of the “Tigress” in search of 
(he ill-fated “Polaris.” In 1879 he accompanied George W. De 
Long (q.v,) on his famous polar voyage in the “Jeannette,” which 
reached a higher latitude than any previous Arctic expedition. 
When the ship was crushed in the ice he was in charge of the only 
boat-load of men that survived, finding succour on the Lena river 
after a boat and sledge journey of many hundreds of miles. In the 
Arctic night he led an expedition 500 m. along the north Siberian 
shore in search of De Long and other surviviors, and recovered 
the bodies and records of De Long’s boat-load. The incredible 
hard.ships of the expedition are modestly told in Melville’s In the 
Lem Delta (1S84). Melville was again chief engineer of the 
flagship “Thetis” in the historic Greely relief expedition of 1884. 
In 1887 he was made engineer-in-chief of the U.S. navy, from 
which position he retired in 1903, having been commissioned rear- 
admiral in 1899. His ability as head engineer during a period 
when a new and more modern navy was being constructed made 
his services of much importance. He designed the machinery of 
T20 naval ships of over 700,000 h.p., three of them, the “San 
I'rancisco,” “Columbia” and “Minneapolis” being for a time the 
fastest ships afloat. He introduced the triple screw, made^ the 
departure from horizontal to the more efiicient vertical boilers, 
and introduced boilers of the water-tube type. He carried out tests 
of oil fuel and predicted its future importance. Many minor im- 
provements and a general reform of the entire naval engineering 
department are attributed to him. He died on March 17, 1912. 

^ee W. L. Cathcart, “George Wallace Melville,” Amer. Soc. of Naval 
Pnfiineers, Joiarnal, vol. xxiv., pp. 477 - 5 ” (iQia). 

MELVILLE, HENRY DUNDAS, 1ST Viscount (1742- 
1811), British statesman, fourth son of Robert Dundas (1685- 
^ 7 .^ 3 ), lord president of the Scottish court of session, was bom 
on April 28, 1742, at Edinburgh, where he was educated. He 
became solicitor-general to Scotland in 17^6; but after his ap- 
pointment as lord-advocate in i77S» gradually relinquished 
bis legal practice. In 1774 he was returned to parliament for 
Midlothian, and joined the party of Lord North; in I 79 ^» 
entered the cabinet as home secretary; from 1794 

secretary at war under Pitt. In 1802 he was elevated to 
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the peerage as Viscount Melville and Baron Dunira. Under 
Pitt in 1804 he again entered office as first lord of the admiralty. 
Suspicion had arisen, however, as to the financial management 
of the admirality, of which Dundas had been treasurer between 
1782 and 1800; in 1802 a commission of inquiry was appointed, 
the result being the impeachment of Lord Melville in 1806; and 
though it ended in an acquittal, and nothing more than formal 
negligence lay against him, he never again held office. An earldom 
was offered in 1S09 but declined. He died on May 28, 1811. 

MELVILLE, HERMAN (1819-1891), American author, 
was born in New York city on Aug. i, 1819. He shipped as a 
cabin boy at the age of 18, thus being enabled to make his first 
visit to England, and at 22 sailed for a long whaling cruise in the 
Pacific. After a year and a half he deserted his ship at the 
Marquesas islands on account of the cruelty of the captain; was 
captured by cannibals on the island of Nukahiva, and detained, 
wilhout hardship, four months; was rescued by the crew of an 
Australian vessel, which he joined, and two years later reached 
New York. Thereafter, with the exception of a passenger voyage 
round the world in i860, Melville remained in the United States, 
devoting himself to literature — though for a considerable period 
Cl 866-85) he held a post in the New York custom house — and 
being perhaps Hawthorne’s most intimate friend among the liter- 
ary men of America. His writings are numerous, and of varying 
merit; his verse, patriotic and other, is forgotten, and his works 
of fiction and of travel are of irregular execution. 

Nevertheless, few authors have been enabled so freely to in- 
troduce romantic personal experiences into their books; in his 
finst work, Typee: A Peep at Polynesian Life, or Four Months* 
Residence in a Valley of the Marquesas (1846), he described his 
escape from the cannibals; while in Omoo^ a Narrative of Adven- 
tures in the South Seas (1847), White Jacket, or The World in 
a Man-of-War (1850), and especially Moby Dick, or The Whale 
(1851), he portrayed seafaring life and character with vigour and 
originality, and from a personal knowledge equal to that of 
Cooper, Marryat or Clark Russell. But these records of adventure 
were followed by other tales so turgid, eccentric, opinionative, 
and loosely written as to seem the work of another author. He 
died in New York on Sept. 28, 1891. 

See R. M. Weaver, Herman Melville (1921); M. Minnigerode, 
Some Personal Letters of Herman Melville, and a Bibliography 
(1922); Herman Melville* s Works ( 1924 ); John Freeman, Herman 
Melville (1926) ; Lewis Mumford, Herman Melville (1929L 

^LVILLE, SIR JAMES ( 1535-1617), Scottish diplo- 
matist and memoir writer, was the third son of Sir John Melville, 
laird of Raith, who was executed for treason in 1548. In 1549 
he went to France as a page of Mary Queen of Scots, and at the 
battle of St. Quentin in 1557, was taken prisoner. He subsequently 
conducted various diplomatic missions for Henry II. of France. 
On Mary’s return to Scotland in 1561 she gave Melville an ap- 
pointment in her household, and employed him as special emissary 
to reconcile Queen Elizabeth to her marriage with Darnley. After 
Mary’s imprisonment Melville again conducted several diplo- 
matic missions, and won the confidence of James VI. when the 
king took over the government. In 1603 he retired to Halhill 
where he wrote Memoirs of my own Life, a valuable authority 
for the history of the period (first publi.shed in 1683, last cd. by 
the Bannatync Club, 1829). Melville died at Halhill on Nov. 13, 
1617. 

MELVILLE, JAMES (1556-1614), Scottish reformer, 
nephew of Andrew Melville {q.vS, was born on July 26, 1556. 
He was educated at Montrose and St. Leonard’s college, St. An- 
drews. He was one of the regents of Glasgow university, and 
then professor of oriental languages at St. Andrews. In 1584 he 
joined some of the leaders of the Scottish Presbyterian party in 
London for a short time. From 1586 to his death he took an 
active part in Church controversy. In 1589 was moderator of 
the General Assembly and on several occasions represented his 
party in conferences with the court. Despite his antagonism to 
James’s episcopal schemes, he appears to have won the king’s 
respect. He answered, with his uncle, a royal summons to Lon- 
don in 1606 for the discussion of Church policy. Andrew Mel- 
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ville was sent to the Tow'er, and James was placed in easy deten- 
tion within ten miles of Newcastle-on-Tyne. In 1613 negotiations 
were begun for his return to Scotland, but his health was broken, 
and he died at Berwick in Jan. 1614. 

Melville has left ample materials for the history of his time from the 
Presbyterian .<itandpoint. in (a) correspondence with his uncle Andrew 
Melville (ms. in the library of the university of Edinburgh), and (/O 
a diary (ms. in the Advocates' library, Edinburgh). Ilis sketch of 
John Knox at St. Andrews is one of his best passages. 

The Diary wa.s printed by the Bannatync club in 182Q, and by the 
Wodrow society in 1842. Larpe portions of it are incorporated in David 
Calderwood's (1575-1650) History of the Kirk of Scotland (first 
printed in 1678). For the life and times, see Thomas M’Crie’s Life 
of Andre-jo Melville. 

MEMBRANELLE, in some ciliatc infusoria {q.v.) a flat- 
tened or compressed organ appearing near the mouth, and 
regarded as a short row of fused cilia, as shown in the plates of 
Ctenophora {q.v.). 

MEMEL, a town of Lithuania, 91 m. by rail N.N.E. of 
Konigsberg on the bank of the sound through which the Kurische 
Haff and the river Nemunas or Niemen (called Memel in its 
lower reaches) connect with the Baltic. Pop. 36,000, mainly 
German. The entrance to the harbour is protected by a light- 
house; the depth on the bar is about 20 ft., and icebreakers are 
needed to keep the port open between December and March. The 
town possesses iron foundries, shipbuilding yards, breweries, 
distilleries and manufactories of chemicals, soap and amber w^ares. 
The chief interest of the town, however, is its transit trade in 
timber, grain, other agricultural produce and fish. Its economic 
hinterland extends across Lithuania into Poland and Russia and 
much of the goods is brought down by the river. 

History. — Memel w^as founded in 1:52 by Poppo von Osterna, 
grand master of the Teutonic order, and was at first called New 
Dortmund and afterwards Memelburg. It soon acquired a con- 
siderable trade, and joined the Hanseatic League. During the 
:3th, 14th and 15th centuries it was repeatedly burned by its 
hostile neighbours, the Lithuanians and Poles. In the 17th century 
it remained for some time in the possession of Sweden. In 1757, 
and again in 1813, it was occupied by Russian troops. After the 
battle of Jena, King Frederick William III. retired to Memel; 
and here, in 1807, a treaty w’as concluded between England and 
Prussia. The poet Simon Dach was a native of Memel. 

Before the World War the town of Memel, with a strip of ter- 
ritory east of the river, belonged to Germany, while the hinter- 
land belonged to the Russian empire. Under the Versailles treaty 
(Article 99), Germany ceded all her territory' ea.st of the river to 
the Allied and Associated Powers and undertook to accept what- 
ever disposal they made of it. Upon the ratification of the treaty 
the Allies occupied and administered the territory for three years. 
The conference of ambassadors did not take up the question of 
Memel till the autumn of 1922, and meanwhile it had been sug- 
gested that Memel might be given a status in regard to Lithuania 
like that which had been given to Danzig in regard to Poland. 
This was unacceptal)le to the Lithuanians, since the population of 
the country districts of Memel territory was Lithuanian in nation- 
ality, while the port was almost the only possible maritime outlet 
and inlet for Lithuania herself. Accordingly the Lithuanians 
seized Memel by a surpri.se attack on Jan. 15, 1923, and forced 
the French garrison to surrender and evacuate. 

On Feb. 16 the conference of ambassadors proposed that Memel 
should be handed over to Lithuania, subject to local autonomy and 
to freedom of transit for Poland. Later, in Sept. 1923, the case 
W'as referred to the League of Nations. A commission of enquiry 
was appointed and in March 1924 pre.sented a draft convention to 
the Council. This convention constituted the Memel territory as 
a unit within the sovereignty of Lithuania with a clearly defined 
measure of administrative and financial autonomy and with a 
governor to be appointed by the president of the Lithuanian repub- 
lic. The port was defined as a port of international concern to 
which the provisions of the League’s Barcelona transit conference 
apply, and was placed under a harbour board including a technical 
expert of neutral nationality appointed by the League. The con- 
vention was accepted and signed by all parties in May 1924. 
BiBLioGRAPiiy.-- 'J. Sembritzki, Geschkhte der Koniglich preuss-^ 


ischen See- und Handelsstadi Memel (Mcmcl, 1900) ; British Whitt* 
Paper, Command 2,235 of 1924; Lithuanian Ministry for Foreign 
Affairs, The Question of Memel (London, 1924, Lithuanian Informa- 
tion Bureau); J. F. O. Didelot, La Marine de VAigle hlanc (1924); 
A. J. Toynbee, Survey of International AffairSt 1920-23, pp. 256-261 ; 
R. Schurenberg, Die Memelfrage ah Randstaatenproblem (Berlin, 
1925); Konveneija del Klaipidos krasto (Statut du Territoire dc 
Memel) (Memel, 1925). 

MEMLINC, HANS {c, 1430-1494), Flemish painter, whose 
art gave lustre to Bruges in the period of its political and com- 
mercial decline. Memlinc was a skilled artist before he settled at 
Bruges. Hans Memlinc probably served his apprenticeship at 
Cologne, and later worked under Roger van der Weyden. The 
inventories of Margaret of Austria, made in 1524, describe a 
triptych of which the central panel was by Roger, the wings by 
“Master Hans.” Another clear proof of the connection of the 
two masters is afforded by an altarpiece ordered for a patron of 
the house of Sforza. It is now in the Brussels gallery. The date 
of it is fixed at about 1460-62 by the apparent ages of Francesco 
Maria Sforza, Bianca Visconti, and their son Galeazzo, whose 
portraits appear upon it. The central portion of the tryptych wa.s 
obviously done in the studio of Roger; the wings appear to be 
by Memlinc, and were probably done by him in Roger’s work- 
shop. Moreover in Memlinc ’s later work certain figures seem 
borrowed directly from pictures of Roger. Memlinc, therefore, 
may have stayed in Brussels working under Roger before going 
to Bruges. He resided at Bruges from about 1465 until his death 
I on Aug. IT, 1494. 

The earliest work, which can be dated, is the triptych in the 
collection of the duke of Devonshire at Chatsworth. It was 
painted for Sir John Donne of Kidwelly, whose portrait with 
that of his wife and daughter appears in the foreground as donors, 
kneeling before the Virgin Enthroned. On the wings are two 
saints. Sir John was one of the English courtiers who attended 
the wedding of Margaret of York with Charles the Bold which 
look place in Bruges in 1468. The picture was commissioned on 
that occasion. In the background of the left wing the artist 
painted himself peering behind a column. He is a man about 35 
years of age and we may conclude that he was born about 1430“ 
35. This pidlure is typical of Memlinc’s art. His later works are 
painted in the same style. 

The great “Last Judgment” altarpiece in St. Mary’s church 
at Danzig is generally ascribed to Memlinc. It was ordered by 
Angelo Tani, the representative of the Medici in Bruges, and 
was finished in 1472. Destined for Florence, the ship that carried 
it was made prize of war by Danzig vessels in 1473. It is a 
picture measuring some 72 sq.ft, with upwards of 150 figures. 

In 1477 he was under contract to furnish an altarpiece for 
the guild-chapel of the booksellers of Bruges; and this altarpncre 
is now preserved, under the name of the “Seven Griefs of Mary,” 
in the gallery of Turin. The effect of the whole is chaotic. That 
did not prevent Peter Bultync from ordering a similar type of 
picture with the “Seven Joys of Mary,” for presentation to the 
guild of the tanners in 1480. This panel is now in the Munich 
Pinakothek. All of Mcmlinc’s pictures which have survived in 
Bruges, except one, are in the chapter house of the Hospital of 
St. John. He painted more than one masterpiece for his patrons 
of St. John. Of these the first in order of date is the great 
triptych of 1479. The subject of the central panel is “The Mystic 
Marriage of St. Catherine.” On the wings are “The Martyrdom 
of St. John the Baptist,” and “The Vision at Patmos.” In the 
background is a view of Bruges. 

In the same year he painted another triptych on a smaller scale 
and finely finished. An inscription on the frame informs us that 
it was painted for John Floreins. The central panel represents 
the “Adoration of the Magi,” that on the right “The Nativity 
and the other panel “The Presentation in the Temple.” '^h** 
triptych when closed shows the figures of St. John the 
and St. Veronica. In 1484 he painted the triptych in honour of St. 
Christopher in the municipal gallery at Bruges. 

A beautiful diptych painted in 1487 for Martin van Nieuwen- 
hove is now in the hospital of St. John. The left panel diows 
“The Virgin and the Child,” the right has a portrait of the donor 
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with his hands clasped in prayer and an open breviary before 
him. This is one of Memlinc s finest portraits. The portraits of 
the donors on Mcmlinc’s pictures were distinguished and lifelike. 
So are the groups of the family of James Floreins, father, mother 
and children, which fill the noble altarpiere of the Louvre. As 
single portraits the busts of Burgomaster Moreel and his wife in 
the museum of Brussels, and their daughter the “Sibyl Zam- 
betha” (according to the added description) (1480) in the hospital 
at Bruges, are the finest. 

Memlinc was favoured as a portraitist by Italians. The Ant- 
werp museum has the portrait of the medallist, Niccolo Spinelli, 
who was engaged as a seal engraver by Charles the Bold from 
1467-68. He is depicted holding a medal against a landscape 
background. In the Altman collection. Metropolitan Museum of 
Art, New York, a pair of portraits represent Thomas I’ortinari 
and his wife; in the J. P. Morgan collection is the Machiavellian 
“Man with a Pink,” formerly in the possession of R. Kann. 
These four are early pictures. The portraits of a married pair 
of mature age, formerly at Milan, are now divided between the 
Berlin and the Louvre galleries. They are full of character and 
expression; and so is the portrait of an old man in the Altman col- 
lection, New York. Three panels of equal size, one dated 1487, 
are in the Uffizi and at Berlin. The last is a Madonna; the other 
two represent St. Benedict and a praying donor. It has been 
suggested that they may have been framed together. The pair 
in the Uffizi came from the hospital of Santa Maria Nuova in 
Florence. If they belong together the young donor was doubtless 
named Benedict, and he may be Benedetto Portinari, whose 
family were closely associated with Bruges and the said hospital. 
The portrait of a young man, jirobably again an Italian, in the 
Dun collection, has a distinct personality and a determined ex- 
pression. Mcmlinc’s Madonna pictures possess unusual charm. 
One of the earliest is the full length standing Virgin of 1472 in 
the Lischtenstein collection. The Madonna in the Radziwill col- 
lection, Berlin, is one of the finest. 

The masterpiece of Memlinc’s later years, a shrine containing 
relics of St. Ursula in the museum of the ho.spital of Bruges, is 
fairly supposed to have been ordered and finished in 1489. The 
delicacy of finish in its miniature figures, the variety of its land- 
scapes and costume, the marvellous patience with which its 
details are given, are all matters of enjoyment to the spectator. 
There is a later work of the master, a large “Crucifixion,” with 
scenes from the Passion, of 1491, in the cathedral of Lubeck. 
But as we near the close of Memlinc s career we observe that 
his p)ractice has become larger than he can compass alone; and, 
as usual in such cases, the labour of disciples h substituted for 
his own. Moreover it is hard to distinguish between the work 
which may be attributed to his studio or to his followers. 
Memlinc’s influence is felt in (he work of his contemporaries and 
in that of the next generation. 

The trustees of his will appeared before the court of wards at 
Bruges on Dec. 10, 1495, and we gather from records of that 
date and place that Memlinc left behind several children and a 
considerable properly. 

See A. Michicls, Memlinc: sa vie et ses ouvraf^es (Verviers, 1881) ; 
T. Ciiiedcrtz, IJans Memling und dessen Altarschrein im Dom zu 
I.uhrck (Leipzig, 1883) ; Jules du Jardin, UKcole de Prunes Hans 
Memlinc, son temps, sa vie et son octivre (Antw^erp, i8<)7) ; Ludwdg 
Kammercr, Memling (Leipzig, 1890) ; W. H. J. Wealc, Hans Memlinc 
Hans Memlinc: Biography (Bruges, igoi) ; Karl Voll, Mrmlinfi 
(Stuttgart and Leipzig, 1909) ; M. Friedliinder, Van Eyck zu Bruefiel 
^1921); Sir Martin Conwav, The Van Eycks and their Followers 
(1921). 

MEMMINGEN, a town of Germany, in the republic of 
Bavaria, on the Ach, a tributary of the Iller, 35 m. S.W. of Augs- 
Bnrg on the railway to Ulm-Kempten. Pop. (1925) 14,049- Mem- 
niingcn, first mentioned in a document of loio, belonged originally 
to (he Guelf family, and later to the Hohenstaufens. In 1286 it 
^»c'came a free city of the empire, a p)osition which it maintained 
dow'n to 1802, when it was allotted to Bavaria. It is partly sur- 
rounded with walls, and has some old gates and houses. I( con- 
tains the Gothic church of St. Martin, which contains beautifully 
^‘'trved choir-stalls, and a town hall dating from about 1580. Its 
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industries include linen spinning and weaving, and the manufac- 
ture of woollen goods, soap, ropes, emery cloth and machinery. 
Trade is carried on in cattle, timber, cloth and wine. 

MEMNON, in Greek mylhology, son of Tithonus (q.v.) and 
Eos (Dawn), king of the Aethiopnans. Although mentioned in 
Hesiod and the Odyssey, he -is rather a jiost -Homeric hero. After 
the death of Hector he went to assist his uncle Priam against the 
Greeks. He performed prodigies of valour, but was slain by 
Achilles, after he had him.self killed Antilochus, the son of Nestor 
and the friend of Achilles. His mother, Eos, removed his body 
from the field of battle, and it was said that Zeus, moved by her 
tears, bestowed immortality upon him. His mother wept for him 
every morning, and the early dewdrop>s were said to be her tears. 
His companions were changed into birds, called Mcmnofiides, 
which came every year to fight and lament over his grave, which 
was variously located (Ovid, Metam., XIII. 576-622; Pausanias 
X. 31 ). 'Ehe story of Memnon was the subject of the lost Acthiopis 
of Arctinus of Miletus; the chief source from which our knowl- 
edge of him is derived is the second book of the Posthomerica of 
(Juintus Smyrnaeus (itself probably an adaptation of the works 
of Arctinus and Lesches). As an Aethiopian, Memnon was de- 
scribed as black, but was noted for his beau(y. The fight between 
Achilles and Memnon was often represented by Greek artists. 
Later, the .story was rationalized (Diod. Sic. II. 22). In Egypjt, 
the name of Memnon was connected with the colos.sal statues of 
Amenhotep III. near Thebes, two of which still remain. The 
more northerly of these was partly destroyed b}* an earthquake 
(27 B.c.) and (he upper part thrown down. A curious phenom- 
enon then occurred. Every morning, when the rays of the rising 
sun touched the statue, it gavf‘ forth mu.sical sounds, like the 
twang of a harp-string. This was supposed to be the voice of 
Memnon responding to the greeting of his mother Eos. After the 
restoration of the statue by Septimius Severus (a.d. 170) the 
sounds ceased. The sound, which has been heard by modern 
travellers, is generally attributed to the passage of the air through 
the pores of the stone, chiefly due to the change of temperature 
at sunrise. (Juvenal XV. 5, with Mayor’s nole; Tacitus, Annals ^ 
ii. 61). 

See R. Holland in Roscher’s Lexikon der myihologie, art. “Memnon.” 
MEMNON OF RHODES, brother of Men(or iq.v.), with 
whom he entered the services of the rebellious satrap Artabazus 
of Phrygia (363). In 344 Mentor, who had deserted to the 
Persians again, obtained Memnon’s recall and pardon. Both 
Mentor and he rose high in the service of the king after the 
conquest of Egypt; Memnon assisted Mentor in quelling revolt 
in Asia Minor, and succeeded him as gcrei,.l of the Persian troops. 
He owned a large territory in eastern Troas (Arrian i. 17, 8; 
Strabo xiii. 587). He gained some successes against l^hilip II. of 
Macedon in 336 (Diod. xvii. 6; Polyacn. v. 44, 4, 5 ) and com- 
manded the Persian army against Alexander's invasion. His plan 
was to avoid a decisive action, to lay waste the country and retire 
into the interior, meanw'hile organizing resistance on sea (where 
(he Persians were far superior to the Macedonians) and carrying 
the war into Greece. But his advice was overridden by the Persian 
satraps, who forced him to fight a( the Granicus. After his defeat 
he tried to organize the maritime war and occupied the Greek 
i.slands, but in the beginning of 333 he died (Arrian ii. i, 1). 
MEMOIRS: see Biography. 

MEMORANDUM OF ASSOCIATION: see Company. 
MEMORIAL DAY: see Decoration Day. 

MEMORY. The term “Memory” denotes the mental proc- 
esses whereby past experience is recalled to present conscious- 
ness. Used strictly it denotes an individual’s recall of his own 
life story. His memory knowledge is what he can recall of 
events which happened to him in the past. The knowledge is 
personal and is referred to the past. It is recalled with some set- 
ting or background. “I remember the first time I rode in a motor 
car ” “I remember posting the letter myself on Monday.” All 
personal reminiscence is memory in this strict sense. In a looser 
use of the term memory denotes the recall of any knowledge 
which an individual has acquired through his past experience. 
Such knowledge is not recalled as part of the individual's life 
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story. It is not referred to his past and it is impersonal. The 
knowledge has been acquired in the past and may even be about 
past events but it is remembered as an item of knowledge with- 
out a setting in personal experience. For example one remembers 
how to put up a given electric circuit but one need not recall when 
and how one acquired this knowledge nor recall the previous occa- 
sions on which one had set up this circuit. An individuars mem- 
ory knowledge of Henry VIII. s matrimonial adventures is knowl- 
edge about these past events, but not of the individuaFs own past 
and it is not necessarily more past for him than his knowledge of 
the fate of Charles 1 . The time order of these items of memory 
knowledge is determined by their place in his knowledge of Eng- 
lish History and not by any personal reminiscences of when or 
how he learnt these facts. 

Retentiveness. — From memory as the conscious recall of 
past experience must be distinguished retentiveness. Retentive- 
ness is the basal fact of all life. All growth and development in 
an organism demands continuity. Each new stage of life arises 
out of, and continues the preceding stages. What will be is de- 
pendent upon what is, and W’hat is rests upon what has been. By 
reason of its influence on the present the past is said to be retained 
in the present. Flaws in the leaf testify to (or retain) the bruises 
inflicted on the leaf bud. The stunted growth of a man testifies 
to the privation.*; of childhood, the muscles of an athlete to years 
of training. Both the immediate and the remote past of an organ- 
ism are retained in its habits, its present abilities and disabilities. 
What is true of bodily life is true of mental life. Ability to pick 
out the overtones in a chord testifies to past musical training, 
skill in tj’pewriting to months of practice, dislike of cats to an 1 
episode in childhood of which there may be no remembrance. 
This last example will serve to bring out the difference between 
retentiveness and memory. The events of a life story would form 
no story, could have no continuity one with another, unless at 
every moment the past lived on into the present. But such con- 
tinuity does not necessarily involve knowledge of the past. If 
there were memory in the strict sense of the cat episode, there 
would be a recognized continuity between the present dislike of 
cats and the episode in question. But there may be no recall of 
this far away episode of childhood. The individual may only 
know of it through the tc.stimony of others. Although there may 
be no memory of this event, there is, none the less, continuity; 
the cal episode is retained and the present dislike of cats is evi- 
dence thereof. Memory is based on retentiveness, but is a more 
specialized characteristic of mental life. Wc may specify it thus: 
in retentiveness the past is continued on into the present and loses 
itself in making the present what it is; in memory the past is 
known directly for what it was in its own passing or indirectly 
by the contribution it has made to the sum of knowledge. All 
organisms show retentiveness but only the higher animals give 
evidence of memory. It is doubtful whether any animal other 
than man evinces memory in the more restricted sense, ability to 
recall incidents with a consciousness of their setting in the past 
life story. This reproduction of past experience may only be pos- 
sible where there is (he highly organized nervous system found 
in man. 

Imagery. — ^Jusi as knowledge of the present physical environ- 
ment and resjjonsf to it.s demands involves the mental events 
named “sensations, ' so knowledge of the past or use of knowl- 
edge acquired in the past is bound up with events termed ‘‘im- 
ages.'’ For every variety of sensation, sight, sound, etc., there is 
a corresponding variety of imagery. When to-day we recall the 
sight of the fishing boats returning to harbour, we have visual 
imagery of what we saw last evening ; similarly we may recall the 
cry of the gulls by auditory imagery. We may recall in verbal 
imagery the comments made when the scene was presented. The 
difference between sensation and imagery is not one which can 
be well expressed in words. Every one knows it from his own expe- 
rience. We call images “dead'' (om[jared with actual sense 
data. They not only lack “liveline^^ ’ but seem fragmentary and 
fluctuating; now this is present, now ihat. and as we attempt to 
fixate them they are apt to die out Imagery, again, does not 
stand in as close relation to movemcmi as sense experience. A 


sensation produces a motor response. There is adjustment of 
sense organ and impulsive action. With imagery there may be 
some adjustment of sense organ as in the fixed look when trying 
to see a visual image clearly, but there is no attempt to stretch 
out a hand to take the imaged object nor to step aside to avoid 
it. Imagery is not normally accompanied by the wealth of or- 
ganic sensations which form a background to sense experience of 
the special senses. 

Conditions of Memory and Obliviscence. — ^Accepting rc- 
tentiveness as the fundamental vital fact lying behind all mem- 
ory, we may ask what are the special conditions which determine 
memory. They are : depth of impression and strength of associa- 
tion. The rationale of all memory training is based on these two 
conditions. To be recalled the original incident or acquirement 
must have made a sufficiently deep impression upon us. Physical 
circumstances may secure this; strength of stimulation or repeated 
stimulation. Important also is the physical fitness of the organism 
to receive impressions. Depth of impression also depends upon 
the individual’s interest in the situation, its appeal to his emo- 
tions, its connection with some purpose he has in view. To be 
remembered or recalled the past experience must be suggested by 
the present. Suggestion depends upon continuity between the past 
and the present, a continuity of interest, direct or indirect. There 
is an association between the suggesting present and the suggested 
past experience or acquirement. The conditions of suggestion are 
known as the “laws of association” {see Association of Ideas). 
If depth of impression and strength of association ensure mem- 
ory, feebleness of impression and failure of association entail 
obliviscence or forgetting. If association links fail there can be no 
suggestion, and where there is no .suggestion there can be no 
recall of past experience by the present. The breaking down of 
association links gives rise to a condition known as “dissociation.” 
This may occur for a given group of ideas or for incidents con- 
nected with a given period in a man’s life {see Amnesia). Some 
psychologists attribute all failure of association to “repression.” 
They assert that all experiences which are painful or in conflict 
with accepted standards of life are repressed into the uncon- 
scious and thereby cut off from the associations of conscious 
memory. They regard repression as the explanation of all for- 
' getting. But this view is unwarrantably narrow. It not only 
overlooks natural decay which is the complement of growth in 
all living processes, but it confuses conditions which ought to be 
distinguished: the repression of an associated idea by reason of 
its pain value and the temporary inhibition of one line of associa- 
tion through intere.st in another. It is, surely, perverted pedantry 
to .seek some painful association in a forgotten engagement when 
such obliviscence is due to the inhibition of all ideas unconnected 
with an absorbing occupation. 

Characteristics of a Good Memory. — ^These may be sum- 
marized as readiness in forming deep impressions and strong asso- 
ciations, the durability of these and the ease of re calif their faith- 
fulness to the originals of experience. The characteristic that 
renders memory serviceable in practical life is relevancy. In 
relevant recall only those as.sociations are followed which have 
bearing on the purpose in hand. A rambling memory may be full 
and faithful but in the .service of thought a controlled selective 
recall of important points is more fruitful. 

Bibliography. — M. Bergson, Matter and Memory (Eng. trans., 
IQ12) ; J. Ward, Heredity and Memory (1913) ; Colvin, The Learning 
Process (191s) ; T. H. Pear, Remembering and Forgetting (1922) ; h- 
Edgell, Theorie.s of Memory (1924). 

Physiology of Memory.— The bodily structures involved in 
the memory process and the common order of events are 
follows: (i) A stimulus affects a sense organ. (2) Nervous 
impulses pass from this structure to the centres in the brain 
(3) Nervous connections are made by the association neurones 
in the brain. The function of the association neurones is similijr 
to the connecting process in the central office of an automatic 
telephone system. (4) Nervous impulses pass outward from the 
brain and (5) cause a response in a muscle or gland. Learning 
or association consists in the formation of a functional connection 
in the central nervous system between a stimulus and a response. 
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The important phase of memory called retention is the passive 
condition of the central nervous system in which this connection 
between a stimulus and a response persists for a period of time. 
The memory process is known as recall when the stimulus is 
given and the learned response occurs. Memory is never entirely 
conscious because we are never completely aware of the physio- 
logical activities in our own nervous systems. We learn and re- 
member affective and motor activities, as well as intellectual 
material. 

The mechanism of learning or association is a function of and 
is dependent upon the activity in the nervous system, muscles, 
glands, and also sense organs. The ways in which learning, reten- 
tion and recall can be influenced by bodily fatigue, drugs, severe 
illness, lesion of the brain, and fracture of the skull have been 
studied experimentally. When learning and memory are seriously 
impaired, as in idiocy, the scientific studies have shown that (i) 
the brain has fewer nerve cells, (2) the neurones are more irregu- 
larly arranged, and (3) the functional efficiency is low. These 
facts are of great theoretical importance, because they have 
shown that memory is at the same time both a physiological and 
a psychological process. 

MEMPHIS, the capital of Egypt through most of its early 
history, now represented by the rubbish mounds at Bedreshen 
on the W. bank of the Nile 14 m. S. of Cairo. As the chief seat 
of the worship of Ptah, the artisan god (Hephaestus), Memphis 
must have existed from a very remote time. But its greatness 
probably began with Menes {q,v.), who united the kingdoms of 
Upper and Lower Egypt, and is said to have secured the site for 
his capital near the border of the two lands by diverting the 
course of the river eastward. The residence here of Pepi 1 . of 
the Vlth Dynasty, as well as his pyramid in the necropolis, was 
named Men-nefer, and this gradually became the usual designa- 
tion of the whole city, becoming Mcnfi, Membi in late Egyptian, 
i.e., Memphis. It was also called Hakeptah, “Residence of the ka 
of Ptah,” and this name furnishes a possible origin for that of 
Egypt (AXyvTTTOs), Memphis remained the centre of the gov- 
ernment and the largest city in Egypt until the New Empire 
(Dyns. XVlll.-XX.), when Amen worship replaced that of Ptah 
and Thebes took the lead. After the conquest of Alexander the 
city quickly lost its supremacy to his new foundation, and although 
it remained the greatest native centre, its population was less 
than that of Alexandria. Its final fall was due to the rise of the 
Arabic city of Fostat on the right bank of the Nile almost oppo- 
site the northern end of the old capital; and its ruins, so far as 
they still lay above ground, gradually disappeared, being used 
as a quarry for the new city, and afterwards for Cairo. Now 
the ruins of the city, the great temple of Ptah, the dwelling of 
Apis, and the palaces of the kings, are traceable only by a few 
stones among the palm trees and fields and heaps of rubbish. But 
the necropolis has been to a great extent protected by the accumu- 
lations of blown sand. Pyramids of the Old and Middle kingdoms 
form a chain 20 m. long upon the edge of the valley from Giza 
to Dahshur. At Saqqara, the step-pyramid of Zoser of the Illrd 
Dynasty, several pyramids of the Vth and Vlth Dynasties, and 
innumerable mastaba-tombs of the Old Kingdom, are crowded 
together in the cemetery. Later tombs are piled upon and cut 
through the old ones. One of the chief monuments is the Sera- 
peum or sepulchre of the Apis bulls, discovered by Mariette in 
i‘S6i. P'rom 1905 J. E. Quibell was charged by the Service des 
Antiquites solely with the excavations in this vast necropolis. 
Hi.s principal discovery was the extensive remains of the Coptic 
monastery of St. jeremias, with remarkable sculptures and frp- 
coes. Flinders Petrie made a systematic exploration of the ruins 
of Bedreshen; among his finds not the least interesting is a large 
series of terra-cotta heads representing the characteristic features 
ol the foreigners who thronged the bazaars of Memphis. They 
dale from the Persian rule down to the Ptolemaic period and arc 
^‘viclcntly modelled by Greek workmen. In the Old Testament 
Memphis is mentioned under the names of Moph (Hos. ix. 6) and 
Noph (Isa. xix. Jer. ii. 16; Ezek. xxx. 13, 16). 

MEMPHIS, the largest city of Tennessee, U,S.A., a port of 
i-'nlry and the county seat of Shelby county; on the Mississippi 
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river, in the south-west corner of the State. It is on Federal high- 
ways 51, 61, 70, 72 and 78, and is served by the Frisco, the Illi- 
nois Central, the Louisville and Nashville, the Missouri Pacific, 
the Mobile and Ohio, the Nashville, Chattanooga and St. Louis, 
the Rock Island, the St. Louis Southwestern, the Southern, and 
the Union (an industrial belt line) railways, and by two barge 
lines and river packets. Pop. 162,351 in 1920 (38% negroes); 
estimated locally at 265,000 in 1928. 

The city is built on the Chickasaw bluffs, 50 ft. above the flood 
stage of the river, and has an area of 30-34 square miles. It is 
one of the country's chief centres of traffic, by rail, water and 
highway. Two cantilever railway bridges cross the Mississippi, 
one of which (the Harahan, completed 1917) carries also vehicular 
traffic, without toll charges, giving direct access to and from the 
fertile alluvial lands of Arkansas. Water and rail transportation 
facilities arc co-ordinated by two municipal terminals, completed 
in 1913 at a cost of over $2,000,000. Natural gas was piped in 
from the Louisiana fields early in 1929, and hydro-electric power 
will be available from the Muscle Shoals district and from de- 
velopments on the White river of Arkansas. The water-supply, 
from artesian wells, is ample for three or four times the present 
demand. The city operates under a commission form of govern- 
ment, established in 1910. Through a city-planning commission, 
created in 1921, a comprehensive plan for improvement and de- 
velopment has been prepared, and zoning ordinances have been 
adopted. The public parks cover 1,248 acres. The fine audi- 
torium seats 12,500. Memphis is the see of a Protestant Episcopal 
bishopric. It is the seat of the colleges of medicine and dentistry 
and the schools of pharmacy and nursing of the University of 
Tennessee; the West Tennessee State Teachers college (1912) 
located at Normal, just outside the city limits; and Southwestern, 
a Presbyterian college, opened in Clarksville in 1875 moved 
to Memphis in 1925. There are 84 schools and colleges in ail. 

Because of its geographical position and transport facilities, 
Memphis has long been a leading commercial city of the South, 
and since the World War and the revival of river traffic (begin- 
ning with the establishment of the Federal Barge Line in 1918) 
its trade area has greatly widened and the volume of its whole- 
sale and distributing business has increased vastly. Manufactur- 
ing also has grown rapidly. In 1927 there were nearly 600 dis- 
tributing houses, including the southern headquarters of many 
northern and eastern firms, and 580 widely diversified manufac- 
turing establishments, with an output valued at $180,625,000. 
A branch of the Federal Reserve Bank is located here. Bank 
debits for the year totalled $1,906,725,500; po.stal receipts 
amounted to $2,371,720. Memphis is the largest inland cotton 
market (handling over 2,000,00c bales in a normal year) and the 
largest hardwood lumber market of the country. The Tri-State 
fair, in which Tennessee, Mississippi and Arkansas participate, 
is held here annually. 

History. — From a high point in the park that bears his name, 
De Soto (according to tradition) first saw the Mississippi, in 
1541, and there he met in consultation with Chisca, chief of the 
Chickasaw Indians. Late in the 17th century the French built a 
fort within the present limit.s of the city, and the site was held 
by the French and the Spanish alternately until the close of the 
French and Indian War, when it passed to Great Britain. In 
1797 it came into the possession of the United States. By a 
treaty of Oct. 19, 1818, negotiated by General Andrew Jackson 
and General Isaac Shelby, the Chickasaws ceded all their claims 
east of the Mis.sissippi, and early in 1819 Memphis was laid out 
in accordance with an agreement entered into by John Overton, 
Andrew Jackson and James Winchester, the proprietors of the 
land. Its name was suggested by the similarity of its location 
to that of the Egyptian city on the Nile. The town was in- 
corporated in 1826, and in 1849 was chartered as a city. By 1830 
the cultivation of cotton was general in the surrounding country. 
In 1834 Memphis established her first .steamboat line (to New 
Orleans) and in 1836 began the construction of a railroad. About 
1840 Congress established here an experimental inland navy yard, 
where one iron ship was launched. In 1S57 through railway con- 
nection with the Atlantic (at Charleston) was completed. The 
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decade 1S50-60 was one of rapid development, and by i860 the 
city had a population of 22,623. On June 6, 1862, a Union fleet 
of 9 vessels and 68 guns defeated a Confederate fleet of 8 vessels 
and 28 guns just north of Memphis, and the city was then 
occupied by Federal troops until the end of the war, except for 
a few hours on Aug. 21, 1S64, when General Nathan B. Forrest 
made a daring raid and took several hundred prisoners. 

By 1 8 70 the city was well on the way to recovery from the 
prostration left by the war: the railroads had been rebuilt, river 
commerce was re-established, building was active, and the popu- 
lation had increased to 40,226. Then, in 1873, 1878 and 1879, it 
was ravaged by epidemics of yellow fever, w’hich resulted in over 
8,000 deaths. Thousands fled the city and did not return. Busi- 
ness was suspended for three months both in 1878 and in 1879, 
and intercourse with the outside was practically cut off. The city 
was left almost bankrupt. As a means of relief the State legis- 
lature (on Jan. 29, 1879) repealed the city's charter, made it a 
“taxing district," and placed its affairs in the hands of a “legis- 
lative council." A complete sewer system was installed, at great 
cost, and artesian wells were dug to supply the city with water. 
In the next decade the population, which had fallen to 33,592 in 
18S0. almost doubled, reaching 64,495 in 1890. The first bridge 
across the Mississippi w’as completed in 1892. 

MENA, JUAN DE (1411-1456), Spanish poet, was born 
at Cordova. His principal w^ork is his allegorical poem, El Labe-- 
rinto de Fortuna (1444?), dedicated to John II.; in the oldest 
mss. it consists of 297 stanzas, but three more stanzas were added 
to it later, whence the alternative, popular title of Las Trezientas. 
The Laberinto is modelled on Dante, and further contains rem- 
iniscences of the Roman de la rose, as well as episodes borrowed 
from \ irgil and Lucan. It is marred by excessive emphasis and 
pedantic diction, and the arte mayor measure in which it is 
written is monotonous; but many octaves are of such excellence 
that the arte mayor metre (verses of 12 syllables) continued in 
lashion for nearlv a centur>\ 

MENA, PEDRO DE (d. 1693), Spanish sculptor, was born 
in Adra. He was a pupil of his father and of Alonzo Cano. His 
first con.spicuous success was achieved with the figures for the 
convent of El Angel at Granada. In 1658 he signed a contract for 
.sculptural work on the choir stalls of the cathedral at Malaga. 
Other works are the statues of the Madonna and Child and of St. 
Joseph in Madrid, the polychromatic figures in the church of St. 
Isodoro, the Magdalena and the Gertrudis in the church of St. 
Martin (Madrid), the crucifixion in the Nue.stra Senora de Gracia 
(Madrid), the statuette of St. Francis of Assisi in Toledo, and of 
St. Jo.seph in the St. Nicholas church in Murcia. Bctw'een 1673 
and 1679 Mena worked at Cordova. About 16S0 he was in 
(iranada. where he executed a half-length Madonna and Child 
(seated) for St. Dominicos. He died in Malaga in 1693. Mena 
and Mora (fj.’i.) may be regarded as artistic descendant's of Mon- 
lanes and Alonzo Cano, but in technical skill and the expression 
of religious motive Mena’s statues are unsurpassed in the sculp- 
ture of Spain. His feeling for the nude was remarkable, and he 
excelled in the portrayal of contemplative figures and scenes. 

Sff H. Ilaendrkr, Studicn zur Grschichte dvr spanischni Plastik 
(Strasbourc. if)00). 

MENADO, a government of the i.sland of Celebes, Dutch 
East Indies, comprising the north-ea.stern peninsula and the coast 
of the Gulf of Tomini; area 63,761 sq.km.; pop. 967,520. {See 
Celeuks. ) 

MENAGE, GILLES (1613-1692), French scholar, son of 
Guillaume Menage, king’s advocate at Angers, was born in that 
city on Aug. 15. 1613. He became prior of Montdidier without 
taking holy orders and lived for some years in the household of 
Cardinal de Retz (then coadjutor to the archbishoj) of Paris). 
Some time after 1648 he quarrelled with his patron and with- 
drew to a hou.se in the cloister of Notre-Dame, where he gathered 
round him on Wednesday evenings those literary assemblies which 
he called *'Mercuriales.'* Chaficlain, Pellisson, Conrart, Sarrazin 
and Du Bos were among the habitues. Manage was the original 
of the pedant Vadius in Lrs Femmes savantes. He died in j*aris 
on July 23. 1692. 


Of his works the following may be mentioned: Poemata latina, 
gallica, graeca, et italica (1656); Origini della lingua italiana 
(1669); Dictionnaire etymologique (1650 and 1670); Observa- 
tions sur la langue frangaise (1672-76,) and Anti-Baillet (1690). 

MENAHEM, king of Israel, seized the throne c. 745 b.c., 
after the death of Zechariah, whose reign had lasted but six 
months. From his headquarters at Tirzah, the old royal city of 
Israel, he advanced against Shallum, a rival aspirant to the throne 
w'ho maintained royal state in Samaria for a month, and slew him. 
He was not accepted by the district of which Tappuah (so read 
for Tiphsah in 2 Kings xv. 16) was the centre, and made his 
position good only by bitter fighting, after which he inflicted 
barbarous punishment on those who would have thwarted him. 
Towards the end of his reign, w'hich lasted ten years, the peoples 
of Syria formed an anti- Assyrian coalition. Tiglath-Pileser III. 
advanced against the rebels, 738 B.c., and crushed them. The 
Assyrian king, in an inscription recording his successes, names 
among the kings who paid tribute Mcnahem of Samaria. The 
narrative 2 Kings xv. confirms this, and indeed suggests that 
Tiglath-Pileser advanced against Israel itself. The inscription is 
silent on this latter detail, and probably Menahem thought it 
wise to pav tribute before this pass was reached. 

MENAI STRAIT, a channel of the Irish sea, separating 
Anglesey from Carnarvonshire, north Wales, extending 14 m. 
from Beaumaris to Abermcnai, and varying in breadth from 200 
yd. to 2 m. It is famous for the suspension and tubular bridges 
which cross it. The suspension bridge carries the Holyhead road 
from Bangor. It was de.signed by T. Telford, begun in 1819 and 
completed in 1S26. The length of roadway between the piers is 
550 ft., total length 1,000 ft. and height above the spring tide 
high-water level is 100 ft. The tubular bridge, which carries 
the L.M.S. railway, was finished in 1850. The bridge, 1,841 ft. 
5 in. long, is supported by a central (Britannia) tower and two 
side towers. Here the channel is about 1,100 ft. wide, and divided 
in the middle by the Britannia rock, bare at low water. The tide 
generally rises 20 ft., with great velocity. There are loi ft. be- 
tween the sea at high tide and the bridge roadway bottom. The 
limestone u.sed is from Penmon, 4 m. from Beaumaris. The en- 
gineer of the tubular bridge was Robert Stephenson, assisted by 
Sir William h'airbairn and Eaton Hodgkinson. 

The origin of the Menai strait has been much di.scusscd (see 
E. Greenly, “Geology of Anglesey," Mem. Geol. Survey, 1919). 
The channel consists of an eastern and a western reach, having 
a parallel direction from south-west to north-east, and being joined 
by a middle reach, 2 m. long, having a north to south direction. 
The two longer arms arc typical valleys, belonging to a system 
of parallel valleys upon the Menaian platform. In pre-glacial 
times the strait did not exist, but its location was marked by 
three rivers, one flowing north-east, a small one flowing south and 
joining a larger one flowing south-west. In late glacial times the 
western and eastern reaches came into existence, but the water of 
the latter was dammed back by the Ogwen glacier from the main- 
land, thus forming a long glacial lake w^hich overflowed into 
what is now the middle reach, following the line of the south- 
w^ard flowing river, the valley of which it quickly deepened and 
thus emptied the lake. Po.^l -glacial subsidence and scouring by 
the tides have completed the work. 

MENAM, the chief river highwfiy of Siam, on whose yearly 
rise and fall depends the rice crop of Lower Siam. Rising in the 
state of Nan, upon the mountain ma.ss of Doi Luang, it is known 
as the Nam Ngob, after a village of that name. As the Nam Nan, 
it flows southward between high forested ranges, and, notwith- 
standing the frequent rapids along its course, is used by the 
natives for the transport of hill produce. From Utaradit it flow: 
through the plain of Lower Siam, is navigable for large fla: • 
bottomed native craft and is known as the Menam Pichai. Below 
Pichai the river flows through forest and swamp, the latter pro 
viding vast overflow basins for the yearly floods. Thousands of 
tons of fish are caught and cured here during the fall of the river. 
Below Pitsunalok the waters of the Menam Yom, upon which 
two ancient capitals, Sawankalok and Sukotai, were situatcil. 
meander by tortuous clayey channels to the main river, and coiH' 
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bine to form the Nam Po. At Paknam Po the main western 
tributary comes in, the shallow Me Ping, the river of Raheng and 
Chieng Mai, bringing with it the waters of the Me Wang. As the 
chief duty-station for teak, and as a place of transshipment for 
boats, Paknam Po is an important and growing town. From this 
point the river winds by many channels through the richest and 
most densely populated portion of Siam. About Chainat the 
Tachin branches off, forming the main western branch of the 
J\fenam, and falling into the gulf about 24 m. west of the bar of 
the main river. At Ayuthia, the Nam Sak flows in from the north- 
cast, affording communication with the tobacco district of Pecha- 
bun, and draining the western slopes of the Korat escarpment. 

MENANDER (Mevai^^pos) (c. 343/2-291/0 b.c.), the chief 
poet of the Greek New Comedy, was the son of a wealthy Athen- 
ian, Diopcithes, of the deme Cephisia, and his wife, Hegesistrate. 
Alexis, the distinguished poet of the Middle Comedy, was his 
uncle. Of his uneventful life almost nothing is known. He was a 
pupil of Theophrastus (Diog. L., v.36) as was also Demetrius of 
I’halerum (Diog. L., v. 39, v. 75), who in 317 b.c. had been 
appointed by Cassander to be governor of Athens, and with 
whom Menander was on friendly terms (Diog. L., v.79). Phac- 
clrus, Fab. v. i, tells how Demetrius was fawned upon not merely 
by prominent politicians but also by retired lovers of ease; 
“among whom Menander, famous for his comedies — whom Deme- 
trius had not known personally though he had read him and ad- 
mired his genius — came, perfumed and in flowing robe, with lan- 
guid step and slow. Seeing him at the end of the line the tyrant 
I a.sked “What effeminate is that who dares to enter my presence?” 
Tho.se nearest replied “This is Menander, the writer!” He was 
IK) doubt acquainted also with his distinguished contemporary, 
Epicurus (Strabo, 638). He declined an invitation from the court 
of Macedon, as also one from Ptolemy Soter to Alexandria (Plin. 
N.H. vii. III. Alciphr, Ep. iv.i8) and remained in Athens till his 
death, which is said to have occurred through drowning in the 
liay of Phalerum (schol. Ovid, Ibis). His tomb beside the ceno- 
taph of Euripides between Athens and the Peiraeeus was seen by 
I’ausanias. Of his personal appearance we are told that he had a 
stiuint (Suidas, s.v. Wevavhpo^), Ilis portrait is supposed to be 
represented by a head in the Vatican. 

He appears to have produced his first play, the '0^717, in 324 
and he won his first victory, according to the Mannar Pariuniy in 
According to Apollodorus ap. Aul. Gell. xvii. 5 Menander 
“of Cephisia, son of Diojieithcs, wrote 105 dramas and died at 
5 "T but won the prize only eight times. In his own day Philemon 
was ])ref erred to him. (Quint il. x.1.72.) “Yet other comic poets 
. . . and especially Philemon, who, if by the vcrdicis of his own 
time he was often wrongly preferred to Menander is universally 
allowed to have de.servcd to be considered second to him” (c/. 
Aul. Gell. xvii. 4.1). Menander was often defeated by Philemon, 
by no means his equal as a writer, through canvassing and faction. 
Meeting him on one occasion “Excuse me, Philemon,” he said, 

‘ when you defeat me, do you not blush?” (Martial v.io Kara 
(oronato platisere theatra Menaridro). But after his death he 
uime to be regarded not merely as the leading poet of the New 
Comedy, but as the chief representative of comedy in general. 

At the beginning of the 19th century all that was extant of 
^l(‘nander was a number of fragments, some of uncertain source, 
fluoted by grammarians or other writers, and a collection of single 
bnes of a sententious character (Uempdpov yvwnai /mpoottixol), 
•\so in all, and not all of them authentic. Considerable informa- 
tion as to the character of his plays was to be gathered at .second- 
hand from the use made of them by Plautus, who based his 
J^nrchidcs on the Dis Exapaton, his Poaiulus probably on the 
his Stichus on the Adelphoi, one of the two plays 
that name written by Menander; and still more from Terence 
is .saluted by Julius Caesar in the well known epigrana 
t^uelon. 17 /. Ter.) as “dimidiate Menander,” “Menander in half” 
of whose plays the Andria is a “contamination” of Menander s 
^hidria and Perinthia, the Eunuchus a “contamination” of the 
^'^^aiouchos and Kolax, the Hcautontimorunicnus a version of a 
of the same name by Menander, while the Adelphoi is ba.scd 
Menander’s Adelphoi and the Sympotlnu'skontcs of Diphilus. 
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But since 1844 when C. Tischendorf found in the monastery of 
St. Catherine on Mt. Sinai three papyrus fragments containing 52 
lines from the Phastna, 41 from the Epitrepontes, six from an un- 
certain play — all in a more or less mutilated condition — the Me- 
nander corpus has been greatly augmented by fresh papyrus dis- 
coveries. Incomparably the most important is the Cairo papy- 
rus, di.scovered in 1905 by G. Lefebure at Aphroditopolis, con- 
taining 659 lines from the Epitrepontes, 83 from the Ilcros, 341 
from the Sarnia, 324 from the Perikeiromene, and 61 from an 
uncertain play. In addition 87 lines of the Georgos were recov- 
ered in Egypt by I. Nicole in 1S97. A series of Oxyrhynchus pa- 
pyri published by Grenfell and Hunt restored to us, in 1899, 51 
lines of the Perikeiromcm' ; in 1903 and 1914, 115 (fragmentary) 
lines of the Kolax; in 1908, 23 lines of the Perinthia; in 1910 and 
1920, some 80 (fragmentary) lines of the Misoimenos. A Berlin 
papyrus (pub. 1907) gives 93 (fragmentary) lines of the Kith- 
aristes, while another (pub. 191S) contains 23 lines of the Misou- 
inenos. Some mutilated lines of the Geor^os arc given in a Flo- 
rence papyrus (pub. 1912) and 20 (mutilated) lines of the 
Koneinzomeiiai in a Dorpat papyrus. 

In structure, in subject matter, and in general tone, the New 
Comedy, which is essentially a comedy of manners, presents a 
marked contrast to the Old C'omedy as we know it in the plays 
of Aristophanes. The chorus as an organic element in the play lias 
wholly vanished — although there seems to have been some sort 
of choric interlude between the acts, as indicated in our texts by 
the single w’ord XOPOT — and with it the Parabasis, and the agon, 
the central clement in the Old Comedy, in the sense of a formal 
debate between two clearly defined antagonists, lias also disap- 
peared. The theme is no longer some high question of political 
or social or religious moment, but merely the presentation of 
some commonplace complication of ordinary Athenian life, in 
which common types of i ha racier — the wealthy father, the dis- 
.solute son, the cunning slave — play their part, the complication 
being most commonly due to love (Ovid, Trist. II. 369 Fabula 
iucundi nulla est sine amorc Menandri) in its least lovely guise, 
and the disentanglement being usually effected, more or less 
plaasibly, by recognition kva.yv 6 )pi<n%) , i.e., by the timely dis- 
covery that some supposed stranger is in reality a long lost son 
or daughter, who had disappeared, whether by exposure in in- 
fancy or by shipwreck in a foreign land or other similar mis- 
fortune. The humour, whether of situation or of character, is 
of a subdued type, and the general atmosphere is quiet and little 
charged with emotion. A glance at the titles of Menander’s plays, 
such as KoXaf, The Flatterer, ActdiSat/xwj', The. Superstitious 
Man, and the like, suggest the prominence of character study, 
while the long list of such titles as .\vbpia. The. Lady from Andros, 
KvidLa, The Lady from Cnidus, etc., emphasize the place of rec- 
ognition as a mode of denouement, the supposed foreigner being 
discovered to be a true-born Athenian. 

“Truth to life,” his scrupulous observation of “propriety” or 
what the Greeks called r6 irpeirov, was the great merit which the 
ancients recognized in Menander. “12 Mkvavbpe Kai file, Torepos 
ap' vpx»)P Torepov aw^pnprjaaTo ; 0 Menander and Life, which 
of you imitated the other? ” .so runs the highly flattering apos- 
trophe to Menander attributed to Aristophanes of Byzantium. So 
Quintilian X. 1.69 writes of “Menander who, in my judgment, 
would alone, if carefully read, be sufficient to illustrate all my 
precepts: .so well has he expre.s.sed the whole picture of life (om- 
ncm vitae imaginem rxpressit), such copiousness of invention has 
he, such a gift of speech, so appropriate is he in all his incidents, 
characters, emotions.” Cf. Dio Chrysos. xviii. 7. Plutarch comp. 
Menand. ct Aristoph. p. 853. A.P. vii. 370. ix. 187. The subtle 
presentation of character is perhaps a thing too delicate in its na- 
ture to exert its full appeal after the lap.se of more than 2,000 
years, but even the broken fragments of his work that remain 
enable us as assent to the judgment of antiquity. 

Lastly it may be remarked that the sententious character, wliich 
he shared with Euripides (of whom he was a confessed admirer 
and imitator, Quintil. x. i. 69) is not nearly so marked in the 
new fragments as one might have expected from the Moi^bcrrtxot, 
two of which — “Whom the gods love dies young” idv oi deol 
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f^ikovaip OLToOvriffKtL vkoi) and “Evil communications corrupt good 
manners'" [ifStlpovirLV ffitj XPV(^* dfiiXiaL KaKai — cf. N. T. 1 Cor- 
inth. XV., 33) — are known to multitudes who never heard the name 
of Menander. 

Bibliography. — The old fragments are in Comicorutn Atticorum 
Fragmenta cd. Kock (1880-S8), iii. 3 sqg. Newly discovered frag- 
ments ed. Sudhau.^ (1909) ; Menandrea, A. Koerle, ed. major (Berlin, 
1912); Selections, Irom Menander, ed. Waddell (Oxford, 1927). 

(A. W. Ma.) 

MENANDER (Milixda), a Graeco-Indian dynast. W"hen the 
Graeco-Indian king Demetrius had been beaten by Eucratides 
of Bactria, about 160 B.c., and the kingdom of Eucratides (q.v.) 
dissolved after his assassination (c. 150 n.c.), a Greek dynasty 
maintained itself in the Kabul Valley and the Punjab. The only 
two kings of this dynasty mentioned by classical authors are 
ApoIIodotus and Menander, who conquered a great part of India. 
Trogus Pompeius described in his forty-first book (see the pro- 
logue) “the Indian history of these kings, ApoIIodotus and Menan- 
der,” and Strabo, xi. 516, mentions from ApoIIodotus of Artemita, 
the historian of the Parthians, that Menander “conquered more 
tribes than Alexander, as he crossed the Hypanis to the east and 
advanced to the Osamus; he and other kings (especially Deme- 
trius) occupied also Patalene (the district of T‘atala near Hyder- 
abad on the head of the delta of the Indus) and the coast which is 
called the district of Saraostes (/.c., Syrastene, in mod. Gujarat, 
Brahman Sanrashtra) and the kingdom of Sigerdis (not otherwise 
known ) : and they extended their dominion to the Seres (i.e., the 
Chinese) and Phr\7ii (?).” The last statement is an exaggeration, 
probably ba.sed upon the fact that from the mouth of the Indus 
trade went as far as China. That the old coins of ApoIIodotus and 
Menander, with Greek legends, were still in currency in Barygaza 
(mod. Broach), the great port of Gujarat, about a.d. 70 wt are 
told by the Pcriplus maris Erytliraei, 48. Their reigns may be 
placed about 140-S0 b.c. Menander appears in Indian traditions 
as Milinda; he is praised by the Buddhists, whose religion he is 
said to have adopted, and who in the Milindapanha or Milinda 
Panho (see below), “the questions of Milinda” (Rhys Da\dds, 
Sacred Books of the East, xxxv., xxxvi.) relate his discourses with 
the W'i.se Xagasena. Plutarch (Praec. rcip, ger. 28, 6) relates that 
“when Menander, one of the Bactrian kings, died on a campaign 
after a mild rule, all the subject towns disputed about the honour 
of his burial, till at last his ashes were divided between them in 
equal parts.” (The Buddhist tradition relates a similar story of 
the relics of Buddha.) Besides ApoIIodotus and Menander, we 
know from the coins a great many other Greek kings of western 
India, among whom two "with the name of St rat on arc most con- 
.spicuous. The last of them, wdth degenerate coins, .seems to have 
been Hermaeus Sotcr. These Greek dynasts may have maintained 
themselves, with diminished realms, in some part of India till 
about 40 B.C. (See India: History.) 

The Milinda Panho is preser\Td in Pali, in Ceylon, Burma and 
Siam, but was probably composed originally in the extreme north- 
west of India, and in a dialect spoken in that region. Neither 
date nor author is known; but the approximate date must have 
been about the 2nd century of our era. The work is entitled 
Milinda Panho — that is, The Questions of King Milinda, The 
work is several times quoted as authority by Buddhagh(»sa, who 
wrote about a.d. 450, and it is the only work, not in the canon, 
which receives this honour. 

.^T•T^ORITI^:s. — Trenckner, Milindn-pahho (London, 18S0) ; Rhvs 
Davids. Questions of King MtUnda (2 vols., O.xlnrd, 1890-04); R. 
Garbe, Beitrdge zur indischen KuUurgnchichtc (Berlin, 190.3. rh, .3, 
Per Milinda- pahha) ; Milinda Prashnnya, in Sinhale.se ((.'olomho, 
1877); R. Morris in the Academy (Jan. 11, 1881); Sylvain Levy, 
Proceedings of the 9th International Congre.ss of Orientalists (London, 
1892). i. 518-529, and Journal of the Royal Asiatic Society (1891), 
p.476. 

MENANGKABAUS, th< most civilized of all the true 
Malays of Sumatra, inhabiting the mountains above Padang. 
Their district is regarded as thr cradle of the Malay race, and 
thence began, about jibo, the migrations of the Malays through- 
out the j)enin.sula and the Malay Arrhipelago. The Menangkabaus 
are said to be the original conqufrors of the island. Though con- 
verts to Islam, the ancient village communes and the matriarchal 


system still exist. The people are divided into clans, the chief 
together forming the district council. Early in the 19th centun 
a religious sect was founded among the Menangkabaus, knowi 
as “Padris"" from its zealous proselytism, or Orang puti (whib 
men) from the converts being dressed in white. The tendency wa: 
towards asceticism, the chief tenet being the prohibition of opium 
the use of which was made a capital offence. The sect brough 
a large portion of the interior of Sumatra under its rule, but thi 
neighbouring tribes asked the Dutch to protect them, and thii 
led to the Netherlands acquiring the Menangkabau territory. 

M^NANT, JOACHIM (1820-1899), French magistrate 
and Orientalist, was born at Cherbourg on April 16, 1820. He 
studied law and in 1881 became a member of the cotir d*appc, 
of Rouen. He is known by his studies on cuneiform inscriptions 
He died in Paris on Aug. 30, 1899. 

His publications include: Recueil d* alphabets des Icritures cunei 
formes (18O0); Expose des Elements de la grammaire assyrieniu 
(18O8) ; Le Syllakaire assyrien (2 vols., 1869-73) ; Lcs Langues perdue, 
de la Perse el de VAssyrie (2 vols., 1885-86) ; Les Pierres grav 6 es dc k 
Haute-Asic (2 vols., 1883-86). 

MENARD, LOUIS NICOLAS (1822-1901), French man 
of letters, was born in Paris on Oct. 19, 1822. His versatile geniut 
occupied itself in turn with chemistry, poetry, painting and history, 
lie discovered collodion in 1846, but its value was not recognized; 
and its application later to surgery and photography brought 
him no adv^antage. Louis Menard was a socialist, always in ad- 
vance of the reform movements of his time. After 1848 he was 
condemned to imprisonment for his Prologue d'une revolution. 
He escaped to London, returning to Paris only in 1852. Until 
1S60 he occupied himself with classical studies, the fruits of which 
are to be seen in his Pohnes (1855), PolythHsme hellcnique, 
(1S63), and two academic theses, Dc sacra pocsi graecorum and 
La Morale avant lcs philosophcs (i860). The next ten years 
Menard spent chiefly among the Barbizon artists, and he exhibited 
several pictures. He was in London at the time of the Commune, 
and defended it with his pen. In 1887 he became professor at the 
Ecole des Arts dekoratifs, and in 1895 professor of universal his- 
tory at the Hotel de Ville in Paris. His Reveries d'un paten mys- 
tique (1876), which contained sonnets, philosophical dialogues 
and some stories, was followed in 1896 by Poemes et reveries d'wi 
paten mystique, in which he resuscitated many ancient myths. He 
had view^s on spelling reform, and adopts his own orthography in 
some of his work. Menard died in Paris on Feb. ] 2, 1901. 

His works include: Hisioire des anciens peuplcs de V Orient (1882); 
Histoire des IsraSlHcs d'aprds Vexigese biblique (1883), and llisloire 
des Grecs (1884-86). 

MENASHA, a city of Winnebago county, Wisconsin, U.S.A., 
85 m. N. by W. of Milwaukee, on Lake Winnebago at its outlet 
into the (canalized) I"ox river. It is on Federal highway 41, and 
is served by the Chicago and North Western, the Chicago, Mil- 
waukee, St. Paul and Pacific, and the Soo Line railways, and by 
lake and river steamers. Pop. (1920) 7,214 (82% native white ); 
1928 local estimate 8,500. Menasha and Neenah, across the 
river, are practically one community in economic and social 
interests. There is abundant water-power, and the manufactures 
of Menasha are numerous and diversified, with an annual output 
valued at $25,000,000. It is an important publication centre, 
printing some 20 periodicals of learned societies and college fra- 
ternifies. The city owns both the water and the electricity plants. 
In 1634-35 Jean Nicollet visited the region, finding here villages 
of the Fox and Winnebago Indians, and later French and Engli^’h 
trading posts were established on the site of Menasha. Permanent 
settlement began in 1848, and the city was chartered in 1874. 

MENASSEH BEN ISRAEL (c. 1604-1657), Jewish leader, 
was bom in Lisbon about 1604) and was brought up in Amsterdam 
His family had suffered under the Inquisition, but found an asyluf'^ 
first in La Rochelle and later in Holland. Here Menassch ros<' tu 
eminence as rabbi, author and printer. He established the 
Hebrew press in Holland. One of his earliest works El Concilif^lj^^ 
won immediate reputation. It was an attempt at reconciliation 
between apparent discrepancies in various parts of the Old Test:' 
ment. Among his correspondents were Vossius, Grotius and 
In 1638 he decided to settle in Brazil, as he still found it diflKult 
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to provide in Amsterdam for his mie and family, but this step 
was rendered unnecessary by his appointment to ^rect a college 
founded by the Pereiras. 

In 1644 Menasseh met Antonio de Montesinos, who persuaded 
him that the North American Indians were the descendants of the 
lost ten tribes of Israel. This supposed discovery gave a new im- 
pulse to Menasseh’s Messianic hopes. But he was convinced that 
the Messianic age needed as its certain precursor the settlement 
of Jews in all parts of the known world. Filled with this idea, he 
turned his attention to England, whence the Jews had been ex- 
pelled since 1290. He found much Christian support in England. 
Messianic and other mystic hopes were current in England. In 
1650 appeared an English version of the Hope of Israel, a tract 
which deeply impressed public opinion. Cromwell had been 
moved , to sympathy with the Jewish cause, chiefly because he 
foresaw the importance for English commerce of the presence of 
the Jewish merchant princes, some of whom had already found 
their way to London. At this juncture Jews received full rights 
in the colony of Surinam, which had been English since 1O50. In 
1655 Menasseh arrived in London. It was during his absence that 
the Amsterdam Rabbis excommunicated Spinoza, a catastrophe 
which might have been avoided had Menasseh — Spinoza's teacher 
— been on the spot. 

One of Menasseh s first acts on reaching London was the issue 
of his Humble Addresses to the Lord Protecl or, but its effect was 
weakened by the issue of Prynne’s Short Demurrer. Cromwell 
summoned the Whitehall Conference in December of the same 
year. The chief practical result was the declaration of Judges 
Glynne and Steele that “there was no law which forbade the 
Jews’ return to England.” Though, therefore, nothing was done to 
regularize the position of the Jews, the door was oi>ened to their 
gradual return. Hence John Evelyn was able lo enter in his Diary 
under the date Dec. 14, 1655, “Now were the Jews admitted.” 
But the attack on the Jews by Prynne and others could not go 
unanswered. Menasseh rqjlied in the finest of his works, VituUciae 
judaeortm (1656). “Tlie best tribute to its value is afforded by 
the fact that it has since been frequently reprinted in all parts of 
Europe when the calumnies it denounced kive been revived” (L. 
Wolf). Among those who used in this way Mcna.ssch’s Vindkiac 
was Moses Mendelssohn Soon after Menas.seh left London 

Cromwell granted him a pension, but. he died, at Middlehurg, 
Itefore he could enjoy it. Menasseh was a friend of Rembrandt, 
whe painted his portrait and engraved four etchings to illustrate 
his hiedra gloriosa. These are preserved in the British Museum. 

See Graetz, History of the Jews, vol. v. ch. ii.; Lucien Wolf, 
Menasseh ben Israels Mission to Oliver Cromwell, with a reprint 
nf the English pamphlets (1901) ; H. Adler, “A Homage to Menasseh 
Inn Lsrael,” in Transactions of the Jewish Historical Society of 
England, i. 25-54; also M. Kayserling, Memsseh ben Israel (t86r). 

(I. Ar) I 

MENCIUS, the latinized form of Mang-tsze, “Mr. Mang,” or 
“Mang the philosopher” (ft. 3rd cent, n.c.), a Chinese moral 
teacher whose name stands second only to that of Confucius. 
His statue or spirit-tablet (as the case may be) has occupied, in 
the temples of the sage, since our 11th century, a place among 
“the four assessors,” and since aj). 1530 his title has been “the 
philosopher Mang, sage of the second degree.” 

The Mangs or Mang-suns had been in the time of Confucius 
one of the three great clans of Lfi fall descended from the marquis 
Hwan, 711^94 B-C.), which he had endeavoured to curb. Their 
power had subsequently been broken, and the branch to wliiHx 
Mencius belonged had settled in Tsiu, a small adjacent princi- 
pwlity, the name of which remains in Tsau hsien, a district of 
^'enchiu Shan-tung. A magnificent temple to Mencius is the chief 
iittraction of the district city, and thousands of are to lie 

found in the neighbourhood. 

Mencius, who died in the year xSg b.c., Kved to a great age— 
say to his eighty-fourth year, placing bis birth in 372 B.C., 
aud others to his ninety-seventh, placing it in 385. His father 
before the rhiM was three; bis motber^s virtues and dealings 
'vith her son were celebrated by a great writer in the ist century 
f*cfore our era, and for two thousand years she has been the 
mother of China. Mencius was forty when he made his 
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first appearance in history. 

He intimates that he had been in communication with men who 
had been disciples of Confucius, and in the doctrines which he had 
taught Mencius recognized the truth for want of an appreciation 
of which the bonds of order all round him were being relaxed, and 
the kingdom hastening to anarchy. When he emerged from Tsau, 
he was accompanied by eminent disciples. His intercourse with 
his followers was not so intimate as that of Confucius had been 
with the members of his selected circle; and he did not secure 
from them the same homage and reverent admiration. 

More than a century had elapsed since the death of Confucius, 
and during that period the feudal kingdom of Chdu had been 
showing signs of dissolution and even of approaching anarchy. 
I'he sentiment of loyalty to the dynasty had disappeared. Mar- 
quesses and other feudal princes of earlier times had usurped the 
title of king. The smaller fiefs had been absorbed by the larger 
ones, or reduced to helpless dependence on them. Tsin, after 
greatly extending its territory had broken up into three powerful 
kingdoms, each about as large as England. Mencius found the 
nation nominally one, and with the traditions of two thousand 
years affirming its essential unity, but actually divided into seven 
monarchies, each seeking to subdue the others under itself. The 
consequences were constant warfare and chronic misery. 

On lawlessness, wickedness, heresies and misery Mencius looked 
out from the quiet of his school, and bis spirit was stirred to 
attempt the rescue of the peoj-ile from misrule and error. “If 
Heaven,” he said, “wishes that the kingdom should enjoy tran- 
quillity and good order, who is there besides me to bring it 
about?” He formed his phn, and proceeded to put it in execu- 
tion. He would go about among the different kings till he should 
find one among them who would follow his counsels and commit 
to him the entire administration of his government. That ob- 
tained, he did not doubt that in a few years there would be a king- 
dom so strong and so good that all rulers would acknowledge its 
superiority, and the people hasten from all quarters to crown its 
sovereign as monarcli of the whole of China. This plan was much 
the same a.s that of Confucius had been; but, with the bolder 
character that belonged to him, Mencius took in one respect a 
position from which “the master” would have shrunk. The former 
was always loyal to ChSu, and thought he could save the country 
by a reformation; the latter saw the day of Chau was piist, and 
the time was come for a revolution. Mencius’s view was the more 
correct, but be was not wiser than the sage in foreca.sting for the 
future. They could think only of a reformed dynasty or of a 
changed dynasty, ruling according to the model principles of a 
feudal constitution, which the>' desiiibed in glowing language. 
They desired a rei:)etition of the golden age in the remote past; 
but soon after Mencius disapix?ared from the stage of life there 
I came the sovereign of Ch'in, and solved the question with fire 
and sword, introducing the despotic empire which has since 
prevailed. 

Attended by several of his disciples, Mencius went for more 
than twenty years from one court to another, always bafiled, and 
always ready to try again. He was received with great respect 
by kings and princes. He would not enter into the service of any 
of them, but he occasionally accepted honorary offices of distinc- 
tion; and he received gifts which enabled him to live and move 
about as a man of wealth. He was as fearless and outsix>ken 
as John Knox. He lectured great men, and ridiculed them. He 
unfolded the ways of the old sage kings, and pointed out the path 
to universal sway; but be could not stir any one to honourable 
action. He confronted heresy with strong arguments and exposed 
it with, withering sarcasm; but he could work no deliverance in 
the earth. The last court at which we find him was that of Lu, 
probably in 31a B.c. The marquis of that state had given office 
to Yo-chang, one of IVIcncius s disciples, and he hoped that this 
might be the of a favourable bearing for himself. On the 
suggestion of \'0’Cb^g the marquis bad ordered bis carriage to 
be ycficed^ and was about to step into It aiid proceed to bring 
Mencius to Ids palace, when an unworthy favourite stepped in and 
diverted him from his purpose. The disdple told his master what 
had occurred, reproaching the favourite for his ill-timed interven- 
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tion; Mencius, however, said to him, man's advancement or 
the arresting of it may seem to be effected by others, but is really 
beyond their power. My not finding in the marquis of Lfi a ruler 
who would confide in me and put my lessons in practice is from 
Heaven.” 

Mencius accepted this incident as a final intimation to him of 
the will of Heaven. He had striven long against adverse circum- 
stances, but now he bo\ved in submission. He withdrew from 
courts and the public arena. According to tradition he passed the 
last twenty j^ars of his life in the society of his disciples, discours- 
ing to them, and giving the finishing touches to the record of his 
conversations and opinions, which were afterwards edited by 
them, and constitute his works. Mencius was not so oracular, 
nor so self-contained, as Confucius; but his teachings have a 
vivacity and sparkle all their own. 

Mencius held with Confucius — ^and it was a doctrine which had 
descended to them both from the remotest antiquity — that royal 
government is an institution of God. An ancient sovereign had 
said that “Heaven, having produced the people, appointed for 
them rulers, and appointed for them teachers, w'ho should be as- 
sisting to God.” But how could it be known on what individual 
the appointment of Heaven had fallen or ought to fall? Mencius 
concluded that this could be ascertained only from his personal 
character and his conduct of affairs. The people must find out the 
will of Heaven a.*^ to w’ho should be their ruler for themselves. 
There was another old saying which delighted Mencius — “Heaven 
sees as the people see; Heaven hears as the people hear.” He 
taught that, while government is from God, the governors are 
from the people ; — vox populi vox Dei. No claim then of a 
“divine right" should be allowed to a sovereign if he were not 
exercising a rule for the good of the people. “The people are the 
most important element in a nation; the altars to the spirits of 
the land and grain are the second : the sovereign is the lightest.” 
Mencius followed this utterance to its consequences. The mon- 
arch whose rule is injurious to the people, and who is deaf to 
remonstrance and counsel, should be dethroned. In such a case 
“killing is no murder." But who is to remove the sovereign that 
thus ought to be removed? First, he w’ould have the members 
of the royal house i>erform the task. Let them disown their 
unworthy head, and appoint some better individual of their num- 
ber in his room. If they could not or would not do this, he thought, 
secondly, that any high minister, though not allied to the royal 
house, might take summary measures with the sovereign, assum- 
ing that he acted purely with a view^ to the public weal. His third 
and grand device was what he called “the minister of Heaven.” 
When the sovereign had become a pest instead of a blessing, he 
believed that Heaven would raise up some one for the help of the 
people, some one who should so conduct himself in his original 
subordinate position as to draw all eyes and hearts to himself. 
Let him then raise the standard not of rebellion but of righteous- 
ness. and he could not help attaining to the highest dignity. Men- 
cius was in fact counselling rebellion, but he held that the house 
of Chau had forfeited its title to the throne. 

Mencius laid down as essentials of good government care for 
the general welfare of all the people: the abolition of game laws; 
a lijrht sysicm of taxation; the execution of public improvements 
such as drainage and irrigation; liberty of commerce; and a com- 
plete and all-embracing system of education. 

But after all, unless the people could get food and clothing by 
their labour, he had not much faith in the power of education to 
make them virtuous. Give him, however, a government fulfilling 
the conditions that he laid down, and he was confident there would 
soon be a fxople all contented, all virtuous. Mencius contended 
that the nature of man is good. “Water,” he said, “will flow in- 
differently to the e;!st or west; but will it flow indifferently up or 
down? The tendency of man’s nature to goodness is like the 
tendency of water to flow downwards.” Sometimes he may seem 
to expres.'; himself too strongly, but an attentive study of his writ- 
ings shows that he is speaking of our nature in its ideal, and not 
it actually is — as we may ascertain, by an analysis of it, like it 
was intended to be, and not as it has been made to become. 
Mencius insists on the constituents of human nature, dwelling 


especially on the principles of benevolence, righteousness, pro- 
priety, and wisdom or knowledge, the last including the judgment 
of conscience. “These,” said he, “are not infused into us from 
without. Men have these four principles just as they have their 
four limbs.” But man has also instincts and appetites which 
seek their own gratification without reference to righteousness 
or any other control. He met this difficulty by contending that 
human nature is a constitution, in which the higher principles are 
designed to rule the lower. “Some constituents of it are noble 
and some ignoble, some great and some small. The great must 
not be injured for the small, nor the noble for the ignoble.” 

When he proceeded from his ideal of human nature to account 
for the actual phenomena of conduct, he was necessarily less .suc- 
cessful. “There is nothing good,” he said, “that a man cannot do; 
he only does not do it.” I 3 ut why docs he not do it? Against 
the stubborn fact Mencius beats his wings and shatters his 
weapons — all in vain. 

Above all the sages he extols Confucius, taking no notice of that 
sage’s confession that he had not attained to conformity to his 
own rule of doing to others as he would have them do to him. 
No such acknowledgment about himself ever came from Mencius. 
Therein lie was inferior to his predecessor: he had a subtler 
faculty of thought, and a much more vivid imagination; but he 
did not know himself nor his special subject of human nature so 
well. His thouglits were seldom condensed like those of “the 
master” into aphorisms, and should be read in their connection; 
but we have from him many words of wisdom that have been as 
goads to millions for more than two thousand years. For in- 
stance : — 

“Though a man may be wicked, yet, if he adjust his thoughts, inM, 
and bathe, he ma}’^ sacrifice to God.” 

“The great man is he who does not lo.se his child-heart.’^ 
“Benevolence is the distinguishing characteristic of man. As em- 
bodied in his conduct, it may be called the path of duty.” 

“There is an ordination for everything; and a man should receive 
submissively what may be correctly ascribed thereto. He who has the 
correct idea of what Heaven’s ordination is will not stand beneath a 
tottering wall. Death sustained in the discharge of one’s duties may 
be correctly ascribed to Heaven. Death under handcuffs and fetter-s 
cannot be correctly so ascribed.” 

“When one by force subdues men, they do not submit to him in 
heart. When he subdues them by virtue, in their hearts* core they 
are pleased, and sincerely submit.” 

Two translations of the works of Mencius are within the reach of 
European readers: that by Stanislaus Julicn, in Latin (Paris, 1824- 
1829) ; and that forming the second volume of Legge, Chinese Classics 
(Hong-Kong, 1862). The latter has born publishwi at London 
(1875) without the Chinese text. See also K. Faber, The Mind of 
Mencius, or Political Economy founded on Moral Philosophy, trans- 
lated from the German by A. B. Hutchinson (London, 1882). 

MENCKEN, HENRY LOUIS (1880- ), American 

critic, was born at Baltimore (Md.), Sept. 12, 1880. He attended 
the Baltimore Polytechnic Institute and in iSgg became a re- 
porter on the Baltimore Morning Herald. After other newspaper 
experience he joined the editorial staff of the Baltimore Sun, to 
which he continued to be attached w^hile engaged in many ad- 
ditional literary activities. He became literary critic for the 
Smart Set in igo8, and in 1914-23 he was joint editor with 
George Jean Nathan. In 1921 he became contributing editor of 
the Nation, and in 1924 he was one of the two founders of the 
American Mercury, of which he became sole editor in 1925. He 
is a satirist rather than a critic and represents the viewpoint of 
the extreme anti-academic element in the literary world. 

Among his publications arc Ventures in Verse (1903) ; Georfjr 
Bernard Shaw: His Plays (1905) ; The Philosophy of Friedrich Niel'^- 
sche (1908) ; A Book of Burlesques (1916) ; Damn! (1917), re-issmo 
as A Book of Calumny (1910) ; A Book of Prefaces (1918) ; Tlu' 
American Language (1919) ; In Defense of Women (1917) ; many scrio? 
of Prejudices (1919 ; and Americana (1925). He has also written 

critical prefaces to works by Brieux, Swift, Stephen Crane, Cabell, 
and others. , 

See the compilation H. L. Mencken (1920) by Burton Rascoc auo 
others, monographs by Ernest Boyd (1925) and Isaac Goldbcrp 
(1925)1 and Carroll Frey, A Bibliography of the Writings of H. L- 
Mencken (1924)- 

MENDE, a town of south-eastern France, capital of the de- 
partment of Loz6rc, 59 m. N.E. of Millau by rail. Pop. (192^^^ 
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5,785. Mende (Mimate) grew up around the hermitage, partly 
excavated in the side of the Mimat cliff, to which St. Privat, bishop 
of Javols, retreated after the destruction of that town, and where 
he was subsequently slain in 408 by the Vandals. In the 14th 
century the new town became the civil, as it had previously been 
the ecclesiastical, capital of the Gcvaudan district. Mende is 
situated on the left bank of the Lot, and at the foot of the Causse 
de Mende. The town is the seat of a bishopric under the arch- 
bishop of Albi. Its cathedral of St. Peter was founded in the 
14th century by Pope Urban V., a native of the district, but the 
two towers were added in the early i6th century. Partly destroyed 
during the devastation of the town by the Protestants in 1579 and 
1580, it was rebuilt in the 17th century. A Renaissance tower of 
the ancient citadel now serves as the belfry of the church of the 
Penitents, and a 14th century bridge crosses the Lot. The town 
is a convenient centre for visitors to the gorges of the Tarn. It 
is the seat of a prefect and a court of assizes, and has a tribunal 
of first instance and a chamber of commerce. The chief industry 
is the manufacture of serges and shalloons, known as Mende 
stuffs, exported to Spain, Italy and Germany. 

Mende is also the name of a sturdy, medium-statured people 
of Sierra Leone, from P'rench Guinea, resembling the Sosso and 
s|:)eaking a related language. 

See Arcin, La Gninie Fran^-aise (1907) ; Migeod, 'I' he Languages of 
West Africa (1911). 

MENDELEYEV, DMITRI IVANOVICH (1834-1907), 

Russian chemist, the youngest of a family of seventeen, was born 
at Tobolsk, Siberia, on Feb. 7, 1834. After attending the gym- 
nasium of his native place, he went to study science at St. Peters- 
burg. where he graduated in chemistry in 1S56, subsequently be- 
coming privat dozent. He became professor of chemistry in the 
technological institute at St. Petersburg in 1863, and three vears 
later succeeded to the chair in the university. In 1890 he re- 
signed the professorship and in 1S93 became director of the 
Bureau of Weights and Measures, a post which he occupied till 
his death at St. Petersburg on Feb. 2, 1907. 

Mendeleyev s name is best known for his work on the Periodic 
Law {q.v.). Various chemists had traced numerical sequences 
among the atomic weights of some of the elements and noted 
connections between them and the properties of the different 
substances; but it was left to him to give a full expression to the 
generalization, and to treat it not merely as a system of classify- 
ing the elements according to certain observed facts, but as a 
“law of nature” which could be relied upon to predict new facts. 
Thus in 1871 he was led by certain gaps in his tables to assert the 
existence of three new elements so far unknow to the chemist, 
and to assign them definite properties. These three he called 
cka-boron, eka-aluminium, and eka-silicon; and his prophecy 
was completely vindicated within fifteen years by the discovery 
of gallium in 1871, .scandium in 1879, and germanium in 1886. 
Again, in several cases he ventured to question the correctness 
of the “accepted atomic weights,” on the ground that they did 
not correspond with the Periodic Law, and here also he was justi- 
by .subsequent investigation. Mendeleyev also devoted much 
study to the nature of solutions, which he looked upon as homo- 
geneous liquid systems of unstable dissociating compounds of the 
solvent with the substance dissolved. In another department of 
! physical chemistry he investigated the expansion of liquids with 
hiMt, and devised a formula for its expression, while so far back 
as 1861 he anticipated T. Andrews’s conception of the critical 
^i^niperature of gases {see Liquefaction of Gases), by defining 
die absolute boiling-point of a substance as the temperature at 
which cohesion and heat of vaporization become equal to zero 
ynd the liquid changes to vapour, irrespective of the pressure and 
volume. He also gave much time to the study of the nature and 
origin of petroleum. 

Mendeleyev’s best known book is The Principles of Chemistry, 
''hich was written in 1868-1 8 70, and has gone through many sub- 
^t*quent editions in various languages (Eng. ed. 2 vols., 1905). 
was awarded the Davy medal of the Royal Society in 1882, and 

1905 he received its Copley medal. He was one of the greatest 
bMchers of his time. His lecture room was always thronged with 
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students. “Many of them,” writes one of these, “I am afraid, 
could not follow Mendeleev, but for the few of us who could it 
was a stimulant to the intellect and a lesson in scientific thinking 
which must have left deep traces in their development.” 

See W. A. Tilden, “Mcndeleeff Memorial Lecture,” Jour. Chem. Soc., 
95; P. Walden, “D. I. Mcndclejcff” in Berichte d. deulsch. Chem. Ges. 
(1908) ; T. E. Thorpe, Essays in Historical Chemistry (1911) ; W. A. 
Tilden, Famous Chemists (1921). 

MENDELISM is the scientific theory relating to the distribu- 
tive mechanism of organic inheritance, promulgated in 1866 by* 
the Abbot G. J. Mendel, to interpret certain phenomena revealed 
by the experimental breeding of plants. Born in a pea.sant family 
in 1822, Johann Gregor Mendel became a monk and eventually 
abbot in the Augustinian monastery at Briinn, in Moravia. He 
carried on his experiments in the garden of the monastery, w’herc 
he died in 1884. Mendel took for his problem the question as to 
the manner in which true-breeding varieties within a species arc 
related. He concentrated his attention uiion the mode of inherit- 
ance of sharply contrasted pairs of characters. His experimental 
material was the culinary pea and the pairs of characters with 
which he dealt are shown below. His method was that of hy- 
bridization, keeping accurate pedigree records, and counting the 
number of individuals in each generation and the numbers of 
dissimilar kinds. In all cases the result was the same; the first 
cross (the first filial generation or F,) exhibited only one of the 
two alternative characters which had distinguished its fiarents. 
The character that prevailed Mendel called the dominant mem- 
ber of the pair, that which was suppressi'd, the rece.ssive. The F, 
plants were allowed to become self-fertilized and the seeds were 
harvested separately and sown separalely, jiroducing the second 
filial generation, F:,.. This generation was mixed, consisting of indi- 
viduals exhibiting the dominant character and others exhibiting 
the recessive, and in every four on the average there were three 
with the dominant to one with the recessive. 
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The F- individuals were allowed to become self-fertilized and it 
was found that, whilst every individual e.xhibiting the recessive 
character bred true, of those which had exhibited the dominani, in 
every three on the average there was one wdiich bred true and two 
which yielded a ratio of 3 : 1 as had the F, individuals. 

Having thus collected by observation and controlled experimen- 
tation a sufficient number of data to enable him to recognize the 
orderliness and regularity of his results, Mendel then constructed 
a working hypothesis referring to the phenomena of segregation 
and the independent assortment and recombination of factors to 
account for the observed facts. He postulated that corre.sponding 
to every inherited character there are determiners or factors 
(now often designated genes) in the gametes. Each gamete car- 
ries a factor for each and every heritable character that the future 
individual may exhibit and thus an individual arising from the 
union of two gametes has a double set of factors, each gamete a 
single set. Characters can be classified as alternative (allelomor- 
phic), e.g., stem length can be either tall or dwarf, and allelo- 
morphic characLCiS are alternative characters of one and the same 
structure or function. A tall pea can have received the factor for 
this character by way of both male and female gametes, being 
duplex for this factor and homozygous for the character, or can 
have received this factor by way of one gamete and the alter- 
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native factor for dwarf stem by way of the other, being simple^ 
for each of these factors and heterozygous for the character it 
exhibits, in this case tall because, for reasons as yet unknown, tall 
is dominant to dwarf. An individual exhibiting the recessive char- 
acter of a pair must necessarily be nulliplex for the dominant 
factor, duplex for the recessive factor, and homozygous for the 
character it displays. The individual being constitutionally du- 
plex. and the gamete simplex, it follows that into each gamete 
elaborated by an individual there must pass one or other of each 
' pair of factors in the hereditary' constitution. In respect of the 
factors for all characters for which the individual is homozygous, 
all gametes will be factorially similar, but in respect of those for 
characters for which the individual is heterozygous, there will be 
two sorts of gametes, one carrying the factor for one character of 
a pair, the other the factor for its alternative, and the two kinds 
will be elaborated in equal numbers. If, of the tw’O characters, one 
is dominant, if at the time of fertilization there are equal numbers 
both of male and of female gametes carrying the dominant and 
recessive factors respectively (as will be the case for the gametes 
of the Fi), and if fertilization is at random, then chance will yield 
on the average in every four, three individuals exhibiting the dom- 
inant character of a pair and one exhibiting the recessive. Men- 
del s law 01 segregation refers to this clean separation of factors 
during the formation of the gametes. It can be illustrated by the 
following scheme. 

Let A and a represent the factors corresponding to the dominant 
and recessive members of a pair of alternative characters. 

First parental generation, Pi. 

Gametes of Pi. Into each passes one 1 
member of each pair. The gametes of either 
jiarent are similar because the individuals 
were homozygous. 

First filial generation, Fi. All individuals 
arc heterozygou.s. Since A is dominant, they 
will e.xhibit the dominant character. 

Gametes of Fj. Se^irvi^ation. Into each 
gamete passes one member of each pair of 
factors. Equal numbers of two kinds of 
gametes are produced. Two scries, male and 

^ female, are required 

. . i ] r j Second filial generation, F2. 

A , .\A .\a Individuals exhibiting the dominant char- 

' , j" acter: 

a— j Aa aa ‘ Homozygotes, A.A, . i 

! Heterozygotes, .Aa, . 2 ... 3 

Individuals c.xhibiting the recessive char- 
acter; 

Homozygotc, aa . .4 

It is now known that dominance is not an essential feature of 
Mendelian inheritance: it is commonly not exhibited, the hybrid 
being intermediate in its characterization. What is essential is the 
orderly reappearance of the characters of Pi and of F^ in ¥» in 
definite numerical proportions. 

Mendel's second law' is that of the independent assortment of 
factors. This is illustrated when in one and the same 
exfieriment two different pairs of allelomorphic characters are 
present. The Fi exhibit the two dominant members of the two 
pairs and in F. there are on the average in every sixteen individ- 
uals nine exhibiting both dominants, three exhibiting the dominant 
of one pair and the recessive of the other, three exhibiting the 
other dominant and the other recessive, and one the two reces- 
sives. All jKissible combinalion.s of the four characters are yielded. 
For the production of these, there must be free assortment and re- 
combination of the four factors concerned. The 913:3:1 ratio 
follows from the co-existence of two 3 : i ratios in the same mat- 
ing. The F2 of a trihybrid mating, one involving three pairs of 
.dlelomort)hs, one member of each pair being dominant, is 27:9:- 
9 : 9 • 3 • 3 • 3 : 1- Heredity, Ge.netics, Sex.) 

See W. llatcson, MendeV^ Principles oj Heredity (1913); R. C. : 
Punu' tt, Mcndelism (1919) ; F. A. E. Crew, Heredity (1928). 

(F. A. E. C.) 

MENDELSOHN, ERICH (18S7- ). German architect, , 

was born at Allrostein in East Prussia in 1887, and is now one 
of the most prominent German architects. Mendelsohn has ] 
employed at rlificren! times many methods of construction and . 


a wide selection of materials. Among his works may be mentioned 
the Mosse-haus, Berlin (in collaboration with R. Neutra and 
R. P. Henning), with its interesting interplay of horizontal and 
vertical lines, completed in 1923; the Potsdam observatory 
(Einstein tower), 1927, a poetic conception, moulded rather than 
erected, which illustrates the dynamic tendency of contemporary 
architecture, made possible by steel construction ; a dye-works at 
Luckenwalde, 1921, which has a roof in remarkable imitation of 
crystal formations; a block of offices and shops at Gleiwilz, 
severely rectangular (1922); and the Mosse- Pavilion at the Pressa 
Exhibition. Cologne, 1928. It will be apparent that he is less 
interested in designing dwelling-houses than public buildings. 

See Biuften der Arbeit n. des Verkehrs (Blauen Biicher), published 
by Langewicsche ; G. A. Platz, Die Baukunst der neuesten Zeit (1927). 

MENDELSSOHN, MOSES (i729“i786), Jewish philoso- 
pher, was born in Dessau in 1729. His father’s name was Mendel, 
and he was later on surnamed Mendelssohn (=son of Mendel). 
Mendel Dessau was a poor scribe, and his son Moses in his boy- 
hood developed curvature of the spine. His early education was 
cared for by his father and by the local rabbi, Daxdd Frankel. The 
latter, besides teaching him the Bible and Talmud, introduced to 
him the philosophy of Maimonidcs (g.v.). Frankel removed to 
Berlin in 1 743, where Mendelssohn joined him a little later. With 
his scanty earnings he bought a Latin copy of Locke’s Essay con- 
cerning the Ilumnn Understanding, and mastered it with the aid 
of a Latin dictionary. In 1750 he Ixjcame tutor to the children of 
a wealthy silk-merchant, Isaac Bernhard, who made the young 
student successively his book-keeper and his partner. In 1754 he 
was introduced to Lessing. Just as the latter afterwards makes 
Nathan the Wise and Saladin meet over the chess-board, so did 
Lessing and Mendelssohn actually come together as lovers of the 
game. Lessing had already begun his work of toleration, for be 
had recently produced a drama {Die Juden, i749)» fhc motive 
of which was to prove that a Jew can be possessed of nobility of 
character. This notion was being generally ridiculed, but Lessing 
found in Mendelssohn the realization of his dream. Mendelssohn 
had written in lucid German an attack on the national neglect of 
native philosophers (principally Leibnitz), and lent the manu- 
script to Lessing. Without consulting the author, Lessing pub- 
lished anonymously Mendelssohn’s Philosophical Conversations 
{Philosophische Gesprdche) in 1755. In the same year there 
appeared in Danzig an anonymous satire, Pope a Metaphysician 
{Pope eiti Metaphysiker), the joint work of Lessing and Mendels- 
sohn. Mendelssohn now became (1756-59) the leading spirit of 
Nicolai’s important literary undertakings, the Bibliothek and the 
Literaturbriefe, and ran some risk (which Frederick’s good nature 
obviated) by somewhat freely criticizing the poems of the king 
of l^ussia. In 1762 he married Fromet Gugenheim, who survived 
him by 26 years. In the year following his marriage Mendelssohn 
won the prize offered by the Berlin academy for an essay on the 
application of mathematical proofs to metaphysics, although 
among the competitors were Abbt and Kant. In Oct. 1763 the 
king granted Mendelssohn the privilege of Protected Jew {Sekutz- 
Jtuie ) — ^which assured his right to undisturbed residence in Berlin 
As a result of his correspondence with Abbt, Mendelssohn 
resolved to write on The immortality of the soul. His Phddon 
(1767) was modelled on Plato’s dialogue of the same name. Men- 
delssohn’s work possessed some of the charm of its Greek 
exemplar. The book was translated into nearly all the European 
languages, and its author was hailed as the “German Plato,” or 
the “German Socrates.” 

Mendelssohn resolved to devote his life to the culture and the 
emancipation of the Jews. He began by his German translation 
of the Pentateuch and other parts of the Bible. This work (i 7 -‘ 3 ' 
constituted Mendelssohn the Luther of the German Jews. From 
it, the Jews learned the German language; from it they imbibai 
culture; with it there was born a new desire for German nation.! 1 
ity; as a result of its popularity was inaugurated a new system oi 
Jewish education. Mcndelssolm was the first great champion oi 
Jewish emancipation in the i8th century. He put forward hi" 
pica for tolerance in Jerusalem oder uber rcHgidse Macht 
Judenthum (1783; Eng. trans. 1838 and 1852). He asserted the 


.A.A X aa 

A 1 

\/ 

Aa 

/ 



MENDELSSOHN-BARTHOI.DY 


pragmatic principle of the possible plurality of truths : that just as 
various nations need different constitutions — to one a monarchy, 
to another a republic, may be the most congenial to the national 
penius — so individuals may need different religions. The test of 
religion is its effect on conduct. This is the moral of Lessing's 
Nathan the Wise, the hero of which is undoubtedly Mendelssohn. 
Having been taught that there is no absolutely true religion, 
Mendelssohn’s own de.sceiiclants — ^a brilliant circle, of which the 
musician Felix was the most noted — left the synagogue for the 
church. But despite this, Mendelssohn’s theory was found to be a 
strengthening bond in Judaism. 

Mendelssohn's Morgenstunden, oder iiber das Dasein Gottes 
appeared in 1785, and he died as the result of a cold contracted 
while carrying to his publishers in 1786 the manuscript of a 
\ indication of his friend Lessing, who had predeceased him by 
live years. 

Mendelssohn had six children. His sons were: Joseph (founder 
of the Mendelssohn banking house, and a friend and benefactor 
of Alexander Humboldt), whose son Alexander (d. 1871) was the 
last Jewish descendant of the philosopher; Abraham (who married 
Leah Bartholdy and was the father of Fanny Hensel and J. L. 
Felix Mendelssohn-Bartholdy ) ; and Nathan (a mechanical engi- 
neer of considerable repute). His daughters were Dorothea, 
Recha and Henriette, all brilliantly gifted women. 

See the biography by his grandson G. B. Mendelssohn prefixed 
to his Sdmtliche Werke (7 vols., Leipzig, 184.^-44) and by M. Brasch 
in the edition (2 vols., Leipzig, 1880) of his Schriften zur Philosophic, 
Aesthetik und Apologctik ; also M. Kayserling, M. M vndchstdtn's Lvhen 
und Wtrken (2nd ed., Leipzig, 1888), and Moses Mendelssohn 
Vuf'cdrucktes und Vnhekanntes von ihm und iiber ihn (2nd ed., 
Leipzig, 1888) ; L. Goldstein, Moses Mendelssohn und die. deutsche 
Asihetik (Konigsberg, IQ04) ; H. Scholz, Die Ilauptschrijten zum 
Pantheismusstreit zwisrhen Jacobi und Mendelssohn (1916). 

MENDELSSOHN-BARTHOLDY, JAKOB LUDWIG 
FELIX (1809-1847), German composer, grandson of Moses 
Mendelssohn (g.t^.) was born in Hamburg on Feb. 3, 1809. His 
father, Abraham Mendelssohn, caused Felix, with his brother 
and two sisters, to be baptized as Lutheran Christians; and during 
the French occupation of FJamburg the family migrated to Berlin 
and lived with Abraham Mendelssohn’s mother. Under the teach- 
ing of their mother and of other good musicians, Felix and his 
sister Fanny (some of whose compositions are included in Men- 
delssohn’s songs and Lieder ohne Worte), soon showed extraordi- 
nary musical talent. 

At the age of nine he played in public, and at ii composed 
\ oluminously. He and Fanny played their own (or each other's) 
pianoforte compositions, and his sister Rebccka sang and his 
l)rother Paul played the violoncello. Five symphonies were written 
for this string-band in 1821, in which year Felix produced unac- 
companied motets, two and a half operas and an immense amount 
of other music. The violin sonata of 1820 was published as op. 4. 

In 1821 Mendelssohn, with Zelter as his bear-leader, visited 
Goethe. It is hard to say which of the two impressed the other 
most. Goethe had not been lucky in his musical acquaintances, 
lU ethoven had repelled him. And now Goethe met this wonderful 
grandson of “Nathan der Weise,” with gifts equal to Mozart’s. The 
hoy soon tried, with partial success, to convert Goethe to the 
gtjspel of Beethoven. 

Before Mendelssohn was 17 he had composed his wonderful 
octet (op. 20) and a Jjth symphony in C minor which he published 
his first. A pianoforte quartet in B minor, the last of three, 
"as dedicated to Goethe. Meanwhile he was making important 
discoveries apart from his own work. At the age of 12 he had 
read Bach’s Matthew Passion in the autograph in the royal library, 
•nid was so excited by it that his mother had a copy made for him 
a birthday present. 

A visit to Paris in 1825 brought him into contact with many 
famous musicians, notably Rossini and Meyerbeer, and he found 
congenial friends in the great virtuosos of the pianoforte and 
violin, Hummel, Rode, Baillot and others. He also showed his 
compositions to the formidable Chtrubini, whom he described as 
an extinct volcano still throwing out occasional sparks and ashes.” 
herubini astonished all musical Paris by praising Mendelssohn to 
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his face, though in the third person. “Le garqon est riche : il fera 
bien. Mais il faut couper." 

Perhaps Mendelssohn’s parents overshot the mark in their 
anxiety to protect him from the dangers of conceit. He saw no 
great merit in his own smooth technique and was the less inclined 
to think that there was anything inherently noble in clumsiness. 
Yet his quick temper was so manifestly generous that artists like 
Schumann adored him as man and as musician. 

After returning from Paris, Abraham Mendelssohn removed 
from his mother-in-law’s hou.se to a spacious old mansion with a 
music-room and grounds containing a “Gartenhaus" capable of 
seating several hundred persons. In Aug. 1826 Felix’s overture 
to A Midsummer NighVs Dream was performed here. He was 
nnly 17^ years old; but in later years he rarely ecjualled and 
never surpassed this work, which, written in the years of Beet- 
hoven’s last quartets, belongs not only to fairyland but to an orches- 
tration which Rimsky-Korsakov might have thought up-to-date. 

A full-sized opera, Die Ilochzeit dvs Camacho, on an episode 
in the story of Don Quixote, had been finished in 1825, and was 
produced under Spontini on April 29, 1827. After one much 
applauded performance Mendelssohn's opera was shelved, and 
violently abused by the critics. 

This organized failure depressed Mendelssohn, but did not 
check his activity. Besides his usual flood of composition he 
collected a choir for the study of Bach’s choral w’orks (not one of 
which was then in print); and he succeeded, in 1829, in per- 
suading the Berlin Sing-Akademie to perform the Matthew I^as- 
sion, under his direction, with a chorus of some 350 voices. This 
was the first known performance of a choral work of Bach since 
his death in 1750. 

In April 1829 Mendelssohn paid the first of ten visits to Eng- 
land, the last being shortly before his death, in 1847. E'rom the 
outset he was received with unparalleled enthusiasm. The Phil- 
harmonic Society had forgotten the lesson in conducting given 
by Spohr in 1820; and Mendelssohn, on his first appearance, was 
obliged to conduct his C minor symphony from the pianoforte; a 
useless survival of the days of conlinuo orchestration (jr6‘ In- 
strumentation, sec. 4). As Spohr .said, “Of the two conductors 
not one is real; the leader of the orchestra has no score and cannot 
beat time while he is playing; while the gentleman at the piano- 
forte has no use for his instrument and cannot control the players.” 
In later visits Mcndels.sohn changed all that. For this first concert 
he replaced the minuet of his symphony by a wonderful orchestra- 
tion of the scherzo of his octet. This remained unpublished until 
1911. He introduced Beethoven’s concerto in E flat to English 
audiences and, during a visit five ycar^ later, the concerto in G. 
He was one of the first to play a concerto by heart in public; but 
though this was no effort to his Macau la yesque memory, he cared 
so little for display that once, when the score of one of his trios 
was mislaid, he put another volume up.sidc down on the desk and 
ajked somebody to turn the pages in order that he might not be 
seen to be playing by heart when his colleagues were playing 
from notes. After the first London performance of the Mid- 
summer NighPs Dream overture a friend left the score in a cab; 
but Mendelssohn rewrote it from memory. 

During his visits to England his organ recitals revolutionized 
English organ -playing, and his prc^ductions of St. Paul and Elijah 
(the latter receiving its first performance at the Birmingham 
festival of 1846) established his influence on English music as 
co-cqual with that of Handel. 

One thing he emphatically did not establish. He did not found 
the “Mendelssohn tradition” in conducting. That accusation is 
one of Wagner’s calumnies, and Wagner refutes it in the telling. 
He tells us that when he conducted in England he found that our 
overloaded programmes compelled him to concentrate his re- 
hearsal on a few items and pull the rest through by bluff. Men- 
delssohn had had the same experience in the years from 1829 to 
1847, and this was what the orchestral players chose to call “the 
Mendelssohn tradition.” Wagner’s vitriolic pen has saved him 
from having his own bluff immortalized by orchestral old stagers 
as “the Wagner tradition.” The true Mendelssohn tradition was 
represented by Joachim {q.v.). It is a tradition of love and 
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reverence for the intentions of classical composers, and of a 
spirit of service in the highest interests of art. Mendelssohn also 
tried to introduce Schubert's C major symphony in London, but 
the orchestral players laughed so uncontrollably at the finale that 
he had to withdraw the work. 

The first visit to London had been followed by a tour in Scot- 
land, in W’hich a visit to Staffa inspired him with the theme of 
his overture The Hebrides (or Fin^aVs Cave). The whole British 
campaign was the first instalment of a grand tour which Abraham 
Mendelssohn had i)lanncd for the enlargement of his son’s mind. 
Accordingly Felix refused the offer of a professorship in Berlin 
and spent most of 1S31 in Italy, reaching Rome on Nov. i, 1830. 

Abraham Mendelssohn felt deeply the duty which orthodox 
Jews owed to the memory of his father, who had brought his race 
out from the ghetto and created its modern social position; and 
he considered that in baptizing his children as Christians he ought 
to renounce for them that great Jewish name. Accordingly he 
provided Felix with visiting-cards which added his mother’s maiden 
name, Bartholdy, and expected Felix eventually to drop the name 
of Mendelssohn. Cut it was too late; to Abraham’s regret Felix’s 
reputation was already established under his grandfathers name. 

The main fruit of the Italian lour was the Italian symphony, 
which gave Felix much trouble and, according to his owm account, 
“some of the bitterest moments'’ in his experience. The widely- 
stretched rhythms of the brilliant and spirited first movement 
are the kind of things that very easily upset a composer’s calcu- 
lations. and perhaps it was these that caused Mendelssohn bitter 
moment.s before he achieved their present easy and satisfactory 
balance. His letters on the music of the Sistine Chapel show keen 
observation and little disposition to be overawed by tradition; 
and it is not likely that he would have been more impressed by 
the Gregorian chanting of Sole.smes than he was by the Palestrina 
tradition under the direction of Baini, who was then master of the 
pontifical choir. But 'he was as enthusiastic as Baini himself about 
J'aie.strina's Improperia and Lamentatwne, and the famous 
Miserere of Allegri, with its e.vquisite modern ahellimenti. 

In iij32 his wonderful conducting of the Lower Rhine festival 
at Diisseldorf led to his appointment as general music-director 
to the town. This implied the management of the music in the 
principal churches, at the theatre, and at two concert -halls. Men- 
delssohn succeeded brilliantly in his organization of the church- 
music and the concerts; but in attempting to look after too many 
details himself he rather lost ground wfith the theatre. Still, he 
was happy at Diisseldorf, where he began his first oratorio, St. 
Paul; and he might have stayed there longer but for an invitation 
to take the permanent direction of the Gewandhaus concerts at 
Leipzig. This was the highest musical position in Germany, and 
accordingly Mendelssohn went to Leipzig in Aug. 1835, where 
he was received with acclamation. The reputation and prosperity 
of the Gewandhaus concerts increased, and meanwhile St. Paul 
was finished in time to crown the LowTr Rhine festival at Diissel- 
dorf next year. 

On March 28. 1837, Mendelssohn married Cecilc jeanrenaud. 
The marriage was happy, and the descendants of Felix Mendels- 
sohn are at the present day numerous and widely dispersed, but 
united in a great tradition of musical and general culture. The 
year 1840 is the date of the Lobgesan^, and of the erection 
(mainly at Mendelssohn's exfiense) of a monument to Bach at 
Leipzig. 

In 1841 the king of Pru.^sia called Mendelssohn to Berlin, with 
the title of Kapellmeister. This resulted in the compo.sition of 
choruses and incidental music to Antigone ^ Oedipus Coloneus, 
Racine's Atkalie, and the rest of the Midsummer NighPs Dream 
mu.sic. But Mendelssohn flatly refused to write music for the 
Eumenides as well, and found his Prus.sian appointment nothing 
but a vexation and a strain. He continued his direction of the 
Gewandhaus concerts, and his visits to England, where he con- 
ducted his Scottish .symphony and dedicated it to Queen 'Victoria, 
with whom and with the Prince Consort he spent some hours 
which gave great pleasure to all three. In 1843 he founded the 
great conservatoire of Leipzig. In Sept. 1844 he induced the king 
to reduce his Berlin duties to something manageable with less 


detriment to his wider activities. He introduced Jenny Lind {q.v.) 
to the Gewandhaus concerts in 1845, finished Elijah in 1846, 
conducting its first performance at the Birmingham festival on 
Aug. 16. 

Its triumph was the culminating point of his life. The spirit of 
service was making him wear out his constitution. In May 1847 
the news of his sister Fanny’s death was told him abruptly. He 
lost consciousness at the shock and never recovered his health. 
In June a journey by easy stages to Interlaken refreshed him, and 
when he returned to Leipzig in September he had written some 
numbers of an oratorio, Christ us y and of an opera, Loreley, be- 
sides a remarkable string quartet in F minor (with an astonish- 
ingly powerful second movement) and two movements (Andante 
and Scherzo) of another quartet. On Sept. 9, a sudden seizure 
prostrated him. He died on Nov. 4, 38 years of age. 

The death of Mendelssohn was, perhaps, one of the most in- 
opportune events in musical history; inopportune for his reputa- 
tion as soon as the period of funeral oratory was past; disastrous 
for many musicians who hoped to learn from him; and doubly 
inopportune as making it impossible for him and the pioneers 
of new musical developments to learn from each other. So docile 
a nature as Mendelssohn's would surely have learnt in time that 
Wagner, of whom he knew nothing later than Tannhduser, and 
Brahms, \chom he did not know at all, were opening up worlds 
beyond the fairyland of A Midsummer Night's Dream and the 
Judaism of Elijah. It is unlikely that Mendelssohn would have 
tolerated Wagner’s erotic vein; but he would soon have seen the 
reality of Wagner’s new sense of movement, and would have ex- 
perimented with it. And Mendelssohn’s experiments w^re apt to 
succeed in the long run; his pianoforte concertos led to that violin 
concerto which has ever since been the model for almost all con- 
certos not on classical lines (see Concerto); the ill-fated Refor- 
mation symphony of 1832 proved capable of revival when it was 
published posthumously ; and the thoroughly experimental Lieder 
ohne Worte were a tremendous success from the first set in 1S32 
to the last posthumous gleanings from the waste-basket. 

Very different is the estimate grounded on the Hebrides over- 
ture, the whole Midsummer NighPs Dream music, the Italian 
symphony, the violin concerto, most of the Scotch symphony, a 
selection of movements from his chamber-music and a largo 
anthology from his smaller works. The range of this .selection is 
not confined to fairyland. Its deeper notes are human. The 
weaknesses are those of an artist who must write constantly if he 
is to write at all; and the emotional inadequacies do not show the 
character of the man. 

More serious is the sentimentality of Mendelssohn’s efforts at 
a religious style. The opening of the Andante religiose in the 
Lobgesang is the origin of almost all that is sickly in English 
church music, and Elijah .contains things hardly better. But there 
are many noble features in Elijah: and the introductory recitative 
with the overture and first chorus form a fine scheme, much of 
the point of which is lost by the English translator, whose rever- 
ence for the Authorized Version has made him destroy the rhythm 
of Ich sage es denn which pervades the overture. The scene of 
the earthquake, the fire and the still small voice is treated by 
Mendelssohn in a style that justifies the attempt, and the quiet 
chorus He that shall endure to the end raises Mendelssohn’s most 
reckless prettiness to the height of great music, which choral 
societies do not seem to appreciate when they omit it and insist 
on retaining 0 rest in the Lord, which Mendelssohn .wished to 
cut out, and which is in any case sung by Jezebel to save the 
expense of a second alto. (D. F. T.) 

MEND^S, CATULLE (1841-1909), French poet and man 
of letters, of Jewish extraction, was born at Bordeaux on May 2.\ 
1841. He attained notoriety by the publication in the Revue 
fantaisiste (1861) of his “Roman d’une nuit,” for which he was 
condemned to a month’s imprisonment and a fine of 500 francs. 
As a poet, he was allied with the Parnassians from the beginning 
of the movement, and displayed extraordinary metrical skill in bis 
first volume of poems, PhilomHa (1863). His later volumes are: 
Poisiesy sirie (1876), which includes much of his earlier 
verse, **Soirs moroses/* Contes ^.piques y PhilomMa, etc., Poisics 
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(7 vols., 1885), a new edition largely augmented; Les Poesies de 
Catulle Mendhs (3 vols., 1892); La Grive des vignes (1895), etc. 
His best novels are: Le Roi vierge (1880) in which he introduces 
Louis 11 . of Bavaria and Richard Wagner; La Matson de la viclle 
(1894), and Gog (1897). He married in 1866 Mile. Judith Gau- 
tier, younger daughter of the poet, and herself a distinguished poet, 
from whom he was subsequently separated. On Feb. 9, 1909, 
early in the morning, his dead body was discovered in the railway 
tunnel of Saint Germain. 

MENDICANCY, a state or condition of being a beggar, the 
practice of obtaining a livelihood by asking alms. The word 
•‘mendicant,” also found in the French form “mendiant,” appears 
to have come into use through the begging friars. 

MENDICANT MOVEMENT AND ORDERS. The 
facts concerning the rise of the Orders of Mendicant Friars are 
related in the articles on the several orders (Franciscans, Do- 
minicans, Carmelites, Augustinian Hermits). The striking 
phenomenon in connection with the beginnings of the mendicant 
orders is the rapidity with which the movement spread. Within a 
generation of the death of the two great founders, Dominic (1221) 
and Francis (1226), their institutes had spread all over Europe 
and into Asia, and their friars could be numbered by tens of 
thousands. In all the great cities of Western Europe friaries were 
establi.shed, and in the universities theological chairs were held by 
Dominicans and Franciscans. And when at the middle of the 
century the other great mendicant orders of Carmelites and Austin 
I'riars, and also Servites {q.v.) arose their propagation showed 
that the pos.sibilities of the mendicant movement had not been 
exhausted by the Dominicans and Franciscans. Lesser mendicant 
orders sprang up in all directions — Gasquet mentions half a dozen 
such that found their way into England {English Monastic Lijc, 
}). 241) — in .such numbers that the Council of Lyons in 1274 
found it necessary to sui)press all except the orders already named. 
Moreover, besides the various orders of friars, there were the lay 
Tertiaries that arose and spread far and wide in connection with 
the Franciscans and other mendicants, and the similar institute 
of the Ilurniliati (see Tertiaries). These facts clearly show that 
the Mendicant Movement responded to widely spread and deeply 
felt needs of the lime. These needs found expression not only in 
the Mendicant orders within the Church, but also in a number 
of more or less heretical and revolutionary religious sects. There 
was this in common among the Cathari, Waldenses, Albigemses 
and other heretical bodies that overran so many parts of Western 
Europe in the second half of the 12th century and the beginning 
of the 13th, that they all inveighed against the wealth of the 
clergy, and preached the practice of austere poverty and a return 
to the simple life of Christ and the Apostles. Probably the most 
crying need was that of priests to minister to the great city popu- 
lations, at that time growing up with such rapidity, especially in 
Italy. During the loth, nth and 12th centuries the Church had 
been organized on the lines of the prevailing feudal system — the 
bishops and abbots were feudal barons, and the effects of the 
system were felt throughout the ranks of the lower clergy. The 
social fabric was built up not on the towns, but on the great land- 
lords; and when the centre of gravity began to move, first of all 
in Italy, to the towns, and crowded populations began to be massed 
together in them, the parochial systems broke down under the 
weight of the new conditions, and the people were in a state of 
spiritual and moral no less than physical destitution. So, when the 
I riars came and established themselves in the poorest localities of 
the towns, and brought religion to the destitute and the outca.sts 
of society, as.similating themselves to the conditions of life of 
those among whom they worked, they supplied a need with which 
the parochial clergy were unable to cope. 

The friars responded not only to the new needs of the age, but 
to its new ideas — religious, intellectual, social, artistic. It was a 
period of religious revival, and of reaction against abuses that 
followed in the wake of the feudal system; and this religious 
oiovement was informed by a new mysticism — a mysticism that 
fixed its attention mainly on the humanity of Christ and found 
fis practical expression in the imitation of His life. A new intel- 
lectual wave was breaking over Western Europe, symbolized by 


the university and the scholastic movements; and a new spirit of 
democratic freedom was making itself felt in the growing com- 
mercial towns of Italy and Germany. A few wmrds are neces- 
sary on the central idea from which the Mendicants received their 
name — ^the idea of poverty. This was St. Francis’s root idea, and 
there is no doubt — though it has been disputed — that it was bor- 
rowed from him by St. Dominic and the other Mendicant found- 
ers. St. Francis did not intend that begging and alms should be 
the normal means of sustenance for his friars; on the contrary, he 
intended them to live by the work of their hands, and only to 
have recourse to begging when they could not earn their livelihood 
by work. But as the friars soon came nearly all to be priests 
devoted to spiritual ministrations, and the communities grew 
larger, it became increasingly difficult for them to support them- 
selves by personal work; and so the begging came to play a greater 
role than had been contemplated by St. Francis. But his idea 
certainly was that his friars should not only practice the utmost 
personal poverty and .simplicity in their life, but that they should 
have the minimum of possessions — no lands, no funded property, 
no fixed sources of income. The maintaining of this ideal has 
proved unworkable in practice. In the Dominican Order and the 
others that started as mendicant it has been mitigated or even 
abrogated. Among the Franciscans themselves it has been the 
occasion of endless strife, and has been kept alive only by dint of 
succe.ssive reforms and fresh starts, each successful for a time, but 
doomed always, sooner or later, to yield to the inexorable logic of 
fact.s. The Capuchins (q.v.) have made the most permanently .suc- 
cessful effort to maintain St. Francis’s ideal; but even among them 
mitigations have had to be admitted. In .spite, however, of all 
mitigations the Franciscans have nearly always presented to the 
world an object le.sson in evangelical ]M)vcrly by the poorness and 
simplicity of their lives and surroundings. 

On the subject-matter of this article the best thing in Enclish is the 
Introductory Essay by the Capuchin Fr. ('iilhbert on “The Spirit and 
Genius of the Franciscan Friars,” in ’/'he Friars and how they came to 
England (tqo.D ; see also the earlier chapters of Emil Gebhard’s Italic 
mystique (1899). (E. C. B.) 

Indian. — From early times detachment from the world and the 
practice of austerities have been regarded in India as conducive 
to a spirit of godliness, and ultimately to a state of ecstatic com- 
munion with the Deity. On thc.se grounds it was actually laid 
down as a rule for a man solicitous for his spiritual welfare to 
pass the last two of the four stages (iisratna) of his life in such 
conditions of renunciation and self-restraint. These tendencies 
have been most extensively cultivated in connection with the Siva 
cult. Indeed, the personality of the stern God himself exhibits this 
feature in a very marked degree, whence the term mahdyogl or 
“great ascetic” is often applied to him. 

Of Saiva mendicant and ascetic orders, the following may be 
mentioned: (i) Damlls (Saivaitc mendicant order) or staff- 
bearers, who carry a wand with a piece of red cloth, containing the 
sacred cord, attached to it, and also wear one or more pieces of 
cloth of the same colour. They worship Siva in his form of Bhai- 
rava, the “terrible.” A sub-section of this order arc the Dandl 
Dasnamis, or Dandl of ten names, so called from their assuming 
one of the names of Sankara’s four disciples, and six of their 
pupils. (2) Yogis (or*popularly, Jogis), i.c.^ adherents of the 
Yoga philosophy and the .system of ascetic practices enjoined by 
it with the view of mental abstraction and the supposed attain- 
ment of superhuman powers. (3) Sannyasis, devotees who “re- 
nounce” earthly concerns, an order not confined either to the 
Brahmanical caste or to the Saiva persuasion. Those of the latter 
are in the habit of smearing their bodies w’ith ashes, and wearing a 
tiger-skin and a necklace or rosary of riidraksha berries (Elaeo- 
carpus Ganitrus, lit. “Rudra’s eye”), sacred to Siva, and allowing 
their hair to grow till it becomes matted and filthy. (4) Parama- 
hamsas, i.e,, “supreme geese (or swans),” a term applied to the 
world-soul with which they claim to be identical. This is the high- 
est order of asceticism, members of which arc supposed to be 
solely engaged in meditating on the Brahma, and to be “equally in- 
different to pleasure or pain, insensible of heat or cold, and incap- 
able of satiety or want.” Some of them go about naked, but the 
majority are clad like the DandTs. (5) Aiihora Pant his, a vile and 
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disreputable class of mendicants, now rarely met with. 

MENDIP HELLS, Somersetshire, England. The eastern 
boundary is formed by the upper valleys of the Frome and Brue, 
and the depression between them. The range extends from these 
north-westward with a major axis of about 23 m., while the out- 
liers of Wavering Down and Bleadon Hill continue it towards the 
Bristol Channel. The range is generally about 6 m. in width. 
Its south-west face descends to the low “moors ’ drained by the 
Axe and other streams, and the towns of Axbridge, Cheddar and 
Wells. Towards the north-cast its limits are less clearly defined, 
being high ground, intersected by narrow vales. A depression, fol- 
lowed by the Radstock and Wells road, strikes across the range; 
the principal elevations lie west of this, and to the area thus de- 
fined the name Mendips is sometimes restricted. The summit of 
the hills is a gently swelling plateau, which reaches its extreme 
height in the north— 1,068 feet. The Mendips consist principally 
of Carboniferous Limestone. Fine cliffs and scars occur on the 
flanks of the plateau, as in the gorge of Cheddar, and there is a 
wonderful series of caverns, the result of water action. The sur- 
face is often broken by deep holes (“swallcts”) into which streams 
flow. Some caves have yielded large quantities of animal remains 
(hyaenas, bears and others) together with traces of prehistoric 
human occupation. Lead was worked among the Mendips at a 
ver>’ early period. Roman workings have yielded pigs of lead, etc., 
inscribed with the names of emperors of the ist and 2nd centuries 
A.D. 

MENDOZA, ANTONIO DE. (1490-155 2), first Spanish 
viceroy of New Spain (Mexico), was born probably in 1490, at 
.\lcala la Real, near Granada, the second son of Inigo Lopez de 
Mendoza, captain-general of the Christian forces investing 
Granada. At the age of 45, after military and administrative 
experience in the war.s against the Moors, and as royal chamber- 
lain and ambassador to Hungary, Antonio de Mendoza was ap- 
pointed “viceroy, governor and president of the audiencia” of 
New Spain on April 17, 1535, and arrived in Mexico in October 
of the same year. His administration was marked by broad 
understanding of the problems at hand, by energy in attacking ! 
them and by moderation and integrity. Though obstructed by 
intrigue at court, opposition among his subordinates, uprisings of 
the partly subjected Indians and the negro slaves, Mendoza laid 
the foundation of colonial structure and viceregal procedure in 
Mexico which endured until the 19th century. He instituted a 
sound political and financial policy; established means of defence, 
public works and roads; .«^uppressed a religious rebellion of the 
natives, north of Guadalajara, known as the Mixton War, 1541- 
42; in.spircd discovery and exploration in New Mexico (1540-42, 
see Coronado), California (1540-43) and the Philippine Islands 
(1542-44); supported the church in converting, educating and 
protecting the Indians; stimulated agriculture, mining and indus- 
tries; and introduced printing (1536). In 1551, having firmly 
impressed the royal authority upon New Spain and made it the 
best-organized of Spain’s new-world colonies, Mendoza was pro- 
moted to the viceroyalty of Peru. He arrived there in Sept. 1551, 
but his health was failing and he died in Lima on July 21, 1552, 
the greatest of the Spanish \iceroys in the New World. 

Tlie best account of Mendoza is by A. S. A^on: Antonio de Mendoza 
(1927), which contains a full bibliography. (W. B. P.) 

MENDOZA, ANTONIO HURTADO DE: Hurtado 

DE Mendoza, Antonio. 

MENDOZA, DIEGO HURtADO DE (1503-157$). 
Spanish diplomatist, historian, scholar and poet, son of the count 
of Tendilla and great-grandson of the marquis of Santillana, bom 
at Granada. He served under Charles V. in Italy, and preserved 
bis confidence in spite of the failure of bis mission in 1537, when 
he was sent to England to arrange a marriage between Henry 
\TII. and the duchess of Milan, as well as a marriage between 
Prince Louis of Portugal and Mary Tudor. Ambassador at Venice 
in 1539, he patronized the Aldi, procured copies of the Greek 
mss. of Cardinal Bessarion, and other rare codices from the 
monastery of Mount Athos. The first edition of Josephus was 
printed ( 1544 ) from the texts in Mendoza’s cdllection. He was 
military governor of Siena, represented Spain at the Council of 


Trent and was special plenipotentiary at Rome from 1 547-54. 
He was never a favourite with Philip II., and a quarrel with a 
courtier resulted in his banishment from court (June 1568). The 
remaining years of his life, which were spent at Granada, he 
devoted to the study of Arabic, to poetry, and to his history of 
the Moorish insurrection of 1568-70, the Guerra de Granada 
(Lisbon, 1627). In some passages of this work the author delib- 
erately imitates Sallust and Tacitus. 

See A. Senan y Alon.so, D, IHe^o Hurtado de Mendoza . . . (Gra- 
nada, 1886) ; Calendar of Leliers and Papers Foreign and Domestic, 
Henry VIIJ., vol. xii., ; C. Graux, Essai sur les origines du fonds 
grcc de VEscurial (1880) ; R. Foulchc-Dclbosc, Etude sur la **Guerra de 
Granada” in Revue Hispanique, i. (1894), pp. 101-165, 338. 

MENDOZA, PEDRO GONZALEZ DE (1428-149S), 

Spanish cardinal and statesman, fourth son of Inigo Lopez de 
Mendoza, marquess of Santillana, was born on May 3, 1428, 
at Guadalajara. The house of Mendoza claimed to descend from 
the lords of Lladio in Alava, and to have been settled in Old 
Castile in the nth century. Pedro Gonzalez was an example of 
the worldly, political and martial prelates of the isth century. 
Appointed bishop of Calahorra by John II. in 1452, in his secular 
capacity as civil and military ruler of the town and its dejiendent 
district, he led the levies of Calahorra in the civil wars of Henry 
TV. He fought for the king at the second battle of Olmedo 
(Aug. 20, 1467), and was wounded in the arm. During these 
years he became attached to Dona Mencia de Lemus, a Portu- 
guese lady-in-waiting of the queen. She bore him two sons, 
Rodrigo, who was once selected to be the husband of Lucrezia 
Borgia, and Diego, the grandfather of the princess of Eboli. 
(See Perez. Antonio.) In 1468 he became bishop of Siguenza. 
In 1473 he was created cardinal, promoted to the archbishopric 
of Seville and named Chancellor of Castile. 

During the last years of the reign of Henry IV. Mendoza was 
the partisan of the Princess Isabella, afterwards queen. He 
fought for her at the battle of Toro (March i, 1476), and had a 
prominent part in placing her on the throne. In 1482 he became 
archbishop of Toledo. During the conquest of Granada he con- 
tributed largely to the maintenance of the army. On Jan. 2, 
T492, he occupied the town in the name of the Catholic sov- 
ereigns. More soldier and statesman than priest, the “Great 
Cardinal,” as he was commonly called, did not neglect his duty 
as a bishop. He devoted part of his revenue to charity and 
endowed the college of Santa Cruz at Valladolid. He died at 
Guadalajara, Jan. ii, 1495. 

See Salazar dc Mendoza, Cronica del gran cardinal Don Pedro 
Gonzalez de Mendoza (Toledo, 1625) ; W. H. Prescott, History of the 
Reign of Ferdinand and Isabella (3 vols., 1838). 

MENDOZA, a province of western Argentina, bounded north 
by San Juan, east by San Luis and the territory of La Panipa, 
south by the territories of La Pampa and Neuquen, and west by the 
republic of Chile. Area, 56,502 sq.m.; pop. (1914), 277,535; 
(1927, estimate), 384,090. The Andes form the western bound- 
ary, and a considerable part of the territory is covered by 
the great Cordillera, its foot-hills and flanking ranges. The eastern 
part is an arid, sandy, level plain, with extensive saline basins, 
having no vegetation other than coarse grasses and thickets of 
low, spiny mimosas and “chanar” {Gourliaea decorticans) . The 
fertile, populated districts of the province border on the Cordil- 
lera, particularly in the north where several streams from the 
snow-clad summits supply water for irrigation. The secondary 
ranges in this part of Mendoza are the Sierra de los Faramillos, 
which encloses the Uspallata valley, and the Sierra del Tunuyan, 
which encloses a number of populous valleys drained by the Tunu- 
yan river and its tributaries. One of the largest of these is the 
Yuco valley. Farther south the country becomes more arid and 
sparsely populated, and unsubdued tribes of Indians for a long 
time prevented its exploration. In this region the Sierra de Payen 
ind Sierra del Nevado (otherwise known as the Sierra Quero Matro 
Pell6n) extend in a north-easterly direction. With the exception of 
the Rio Grande in the south-west part of the province, which 
forms the principal source of the Colorado, all the rivers of the 
province flow easterly and southerly into the great saline depres- 
sion of western Argentina, which includes a great part of Men- 
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doza, San Luis and La Pampa. There are the Mendoza, Tunuyan, 
Diamante and Atuel, with their numerous tributaries, all dis- 
charging into the sluggish river which flows from the Huanacachc 
lagoons, on the San Juan frontier, southward to the marshes and 
lagoons of La Pampa. The upper part of this brackish, swampy 
stream is called the Desaguadero, and the lower the Salado. It 
forms the eastern boundary line of the province down to the 36th 
parallel. With the exception of the elevated districts of the 
Andes, the climate of Mendoza is hot and dry. Agriculture is the 
principal occupation where irrigation can be used, the province 
having a high reputation for its raisins and wines. Alfalfa is an 
important product, being grown for fattening the cattle driven 
through the province to the Chilean markets. The mineral re- 
sources of the province are said to be good, but receive little 
attention. Petroleum is found in the vicinity of San Rafael, on 
the Diamante river, and it is claimed that coal exists in the same 
region. Although Mendoza was settled by Spanish colonists from 
Chile as far back as 1559, its development has been hindered by its 
isolated position. This isolation was broken in 1884 by the com- 
pletion of the Argentine Great Western railway to the provincial 
capital. Since then a railway has been built northward to San 
Juan, and the Trans-Andean line has been completed through the 
Andes to connect with the Chilean railway system. In addition 
to Mendoza, the capital of the province, the principal towns 
(hardly more than villages) are Guaymallen, Maipu, San Martin, 
Lujan and San Rafael. 

MENDOZA, a city of Argentina, capital of Mendoza prov- 
ince, 632 m. by rail W.N.W. of Buenos Aires. Pop. (1914), 58,- 
790. It stands on a plain near the foot of a secondary Andean 
range called the Sierra de los Paramillos, at an elevation of 2,320 
feet. The surrounding district is completely arid, but has been 
irrigated and is covered with gardens, orchards and cultivated 
fields. The city is about 15 m. N. of the Mendoza, or Lujan river, 
whose waters are utilized for irrigation and for the requirements of 
the city by means of a channel which leaves the main river a 
little above the town of Lujan and runs to the Tulumaya river and 
the lagoons of Huanacachc. This channel is called £1 Zanjon, and 
is believed to have been opened by Guaymallen, the chief of the 
Guarpes who inhabited this district at the time of the Spanish 
conquest, but it is more probably natural. The city is laid out 
in a regular manner with broad, well-paved streets and numerous 
public squares. The Zanjon and another stream called the Guay- 
mallen traverse the city, and the principal streets have water 
flowing through them and are shaded by poplars. The surround- 
ing districts produce fruit, vegetables, alfalfa and cereals. The 
vineyard industry is first, with large exports of raisins and wine. 
A modern packing house has been established near the city and 
employs .several hundred workmen. The position on the main route 
of the Trans-Andean railway across the Andes into Chile, by way 
of the tunnel under the Uspallata or Cumbre pass (highest point 
10,542 ft.), has given the city commercial importance. It has 
railway connection with the principal cities of the republic, in- 
cluding the ports of Rosario, Buenos Aires and Bahia Blanca, 
and also with San Juan. 

Mendoza was founded by Capt. Pedro del Castillo, who had 
been sent from Santiago across the Andes in 1559 by Garcia Hur- 
tado de Mendoza, the governor of Chile, to conquer and annex the 
territory extending north-east to Tucuman. The city was named 
after Mendoza. It was made the capital of the province of Cuyo, 
and belonged to Chile down to 1776, when the province was 
transferred to the newly created viccroyalty of La Plata. It was 
the headquarters of Gen. San Martin while he was organizing an 
army for the liberation of Chile, and greatly assisted him with 
men and money. Under republican administration Mendoza suf- 
tcred much from revolutions. Moreover, on March 20, 1861, the 
city was destroyed by an earthquake and a fire which followed. 
Not a building was left standing, and the loss of life was estimated 
at 10,000 to 12,000. The French geologist Bravard, who had 
predicted the catastrophe, was one of its victims. 

MENEDEMUS (3So?-276? b.c.), Greek philosopher, and 
founder of the Eretrian school of thought, was born at Eretria. 
Though of noble birth, he worked as builder and tentmakcr until 
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he was sent with a military expedition to Megara, where he 
formed a life-long friendship with Asclepiades. He was subse- 
quently a pupil of Stilpo and then of Phaedo of Elis, whose school 
he transferred to Eretria, by which name it was afterwards known. 
He took a leading part in the political affairs of his city from the 
time of the Diadochi, and obtained a remission of the tribute to 
Demetrius. His friendship with Antigonus Gonatas seems to have 
roused suspicion as to his loyalty, and he sought safely in the 
temple of Amphiaraus at Oropus, and later with Antigonus, at 
whose court he is said to have died of grief. 

Athenaeus quotes Epicrates as stating that he was a Platonist, 
but other accounts credit him with having preferred Stilpo. Diog- 
enes Laertius (ii. 134 and 135) says that he declined to identify 
the Good with the Useful, and that he denied the value of the 
negative proposition on the ground that affirmation alone can 
express truth. Diogenes says that he left no writings, and the 
Eretrian school disappeared after a short existence. 

See H. Mallctt, Histoire de V6cole de Migare et des 6coles d'Elis 
el d'Eretrie (1845); and the articles Mkgarian School; Phaedo; 
Stilpo. 

MENELAUS (me-ne-ld'us, Gr. me-ne~lali'ds), king of Sparta, 
brother of Agamemnon (q.v.) and husband of Helen (q.v.). 
On the voyage from Troy his fleet was scattered by a storm, 
which drove him to Egypt. After eight years’ wandering, he 
landed on the island of Pharos, where Proteus revealed to him 
the means of appeasing the gods and securing his return. After 
a long and happy life in Lacedaemon, Menelaus, as the son-in-law 
of Zeus, did not die, but was translated to Elysium (Homer, 
Odyssey, iii. iv.). His grave and that of Helen were shown at 
Therapnae, where he was worshipped as a god (Pausanias iii. 

19, 9). 

MENELEK II. (Sahala Mariem) (1844-1913), emperor of 
Abyssinia, officially negus negusti (king of kings ) of Ethiopia, son 
of Hacli Melicoth, king of Shoa, was born in 1844, and claimed to 
be a direct descendant of Solomon by the queen of Sheba. Men- 
elek was the real creator of the modern Abyssinian state. On the 
death of his father in 1855 he was kept a prisoner at Gondar by 
Kassai, the governor, who had seized the throne under the title of 
Theodore III. After the death of Theodore in 1868 he continued 
to struggle against his successor, the emperor Johannes (better 
known to Europeans as King John of Abys.sinia). Being again un- 
successful, he resolved to await a more propitious occasion; so, 
acknowledging the supremacy of Johannes, in 1S86 he married his 
daughter Zeodita (b. 1876) to the emperor's son, the Ras Area; he 
was thereupon declared heir to the empire, and on his side ac- 
knowledged the Ras Area as his succes^^or. Ras Area died in May 
1888, and the emperor Johannes was killed in a war against the 
dervishes at the battle of Gallabat (Matemma) on March 10, 1889. 
The succession now lay between the late emperor’s natural son, the 
Ras Manga.sha, and Menelek, but the latter was elected by a large 
majority on the 4th of November, and consecrated shortly after- 
wards. Menelek had married in 1S83 Taitu (b. 1S54), ^ princess 
of Tigre, a lady who had been married four times previously and 
who exercised con.siderablc influence. Menelek’s clemency to Man- 
gasha was ill repaid by a long scries of revolts. 

In 1889, at the time when he was claiming the throne against 
Mangasha, Menelek signed at Uccialli a treaty with Italy acknowl- 
edging Italian claims to the Asmara district. Finding, however, 
that according to the Italian view of one of its articles the treaty 
placed his empire under Italian domination, Menelek denounced 
it; and after defeating the Italians at Amba-Alagi, he compelled 
them to capitulate at Adowa in February 1S96, and a treaty was 
signed recognizing the absolute independence of Abys.sinia. His 
French sympathies were shown in a reported official offer of treas- 
ure towards payment of the indemnity at the close of the Franco- 
Prussian War, and in February 1897 he concluded a commercial 
treaty with France on very favourable terms. He also gave assist- 
ance to French officers who sought to reach the upper Nile from 
Abyssinia, there to join forces with the Marchand Mission ; and 
Abyssinian armies were sent Nilewards. A British mission under 
Sir Rennell Rodd in May 1897, however, was cordially received, 
and Menelek agreed to a settlement of the Somali boundaries, to 
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keep open to British commerce the caravan route between Zaila 
and Harrar, and to prevent the transit of munitions of war to the 
Mahdists, whom he proclaimed enemies of Abyssinia. 

In 1898 the Sudan was reconquered by an Anglo-Egyptian 
army and thereafter cordial relations between Menelek and the 
British authorities wx're established. In 1 889 and subsequent years, 
Menelek sent forces to co-oj^rate with the British troops engaged 
against the Somali mullah, Mohammed Abdullah. Menelek had 
in 1898 crushed a rebellion by Ras Mangasha (who died in 
1906) and he directed his efforts henceforth to the consolidation 
of his authority, and in a certain degree, to the opening up of his 
country to western civilization. He had granted in 1894 a con- 
cession for the building of a railway to his capital from the 
French port of Jibuti, but, alarmed by a claim made by France 
in 3902 to the control of the line in Abyssinian territory, he 
stopped for four years the extension of the railway beyond 
Dire Dawa. When in 1906 France, Great Britain and Italy 
came to an agreement on the subject, Menelek oHicially reiterated 
his full sovereign rights over the whole of his empire. In May 
1909 the emperor's grandson Lij 'S’asu, or Jeassu, then a lad of 
thirteen, was married to Romanic (b. 1902), granddaughter of 
the negus Johannes. Two days later Yasu was publicly pro- 
claimed at Adis Ababa as Menelek’s successor. At that time 
the emperor was seriously ill. He died in 1913. Sec Hentze, Am 
Hofe dcs Kaisers Mniclck von Abessymen (1905); Rossetti, 
Storia diplomatica dell Etiopia durante il regno di M IL (1910). 

MENENDEZ DE AVILAS, PEDRO (i5ig-iS74), Span- 
ish seaman, founder of St. Augustine, Florida, was born at Avilas 
in Asturias on Feb. 15, 1519. At the age of 14 years he ran away 
to sea. and w’as engaged in piracy till he was thirty. In 1549 he 
was commissioned by the emperor Charles V. to clear the north 
coast of Spain and the Canaries of French pirates. In 1554 he 
was appointed captain-general of the “flota*' or convoy which 
carried the trade between Spain and America. The appointment 
was made by the emperor over the head and against the mil of 
the Casa de Contratacion, or governing board of the American 
trade. His steady refusal to receive bribes, as the rew^ard for 
permitting breaches of the regulations, made him unpopular with 
the merchants, while his high-handed ways offended the Casa de 
Contratacion. Re-appointed commander in 1557, and knowing 
the hostility of the Casa, he applied for service elsewhere. Until 
the close of 1550 ample occupation was found for Aviles in 
bringing money and recruits from Spain to Flanders. In 1560 he 
>vas again appointed to command the flota, and he made a most 
successful voyage to America and back in that and the following 
year. His relations with the Casa de Contratacion were, how- 
ever, as strained as ever. On his return from another voyage in 
1563 he w’as arrested by order of the Casa, and imprisoned for 
twenty months. 

On his release he prepared to sail to the Bermudas to seek for 
his son Juan, who had been shipwrecked. At that time the 
French Huguenots were endeavouring to plant a colony in 
Florida. The Spaniards claimed the country as theirs, and its 
position on the track of the home-coming trade of Mexico 
rendered its possession by any other power highly dangerous. 
Philip II. made an **asiento” or contract (March 20, 1565) with 
Aviles, by which he advanced 15,000 ducats and constituted him 
proprietor of any colony which he could establish in Florida, on 
condition that the money was repaid. Aviles sailed on July 28 
of the same year with one vessel of 600 tons, ten sloops, and 
1,500 men. On Aug. 28 he entered and named the Bay of% St. 
Augustine and began a fort there. He took the French post of 
Fort Caroline (Sept. 20, 1565) and in October exterminated a 
body of Frenchmen w^ho, under the Huguenot Jean Ribault, had 
arrived on the coast of Florida. The Spanish commander, after 
slaying nearly all his prisoners, hung their bodies on trees, with 
the inscription, “Not as Frenchmen but as Lutherans.” A French 
sea-captain named Dominique de Gourgues revenged the massacre 
by capturing in 1568 Fort San Mateo (as the Spani.sh had re- 
named Fort Caroline), and hanging the garrison, with the in- 
scription, “Not as Spaniards but as murderers.” Till 1567 
Aviles remained in Florida, busy with his colony. In that year he 


returned to Spain. He made one more voyage to Florida, and 
died on Sept. 17, 1574. 

See The Spanish Settlements within the Present Limits of the United 
States, Florida, 1562-74, by Woodbury Lowery (1905). 

MENENDEZ PIDAL, RAMON (1869- ), Spanish 

philologist, was born on March 13, 1869, at Corunna, and studied 
at the universities of Madrid and Toulouse. In 1899 he was ap- 
pointed to the chair of romance philology at the University of 
Madrid. In 1907 he was member of a board created for the de- 
velopment of university education in Spain, and in 1913 was 
appointed counsellor of public instruction for the kingdom. His 
grammar, text and vocabulary of the Cantar de Mio Cid (190S) 
opened out new possibilities not only to Castilian philology but 
to historiography in general. Menendez Pidal became the leader 
of the Centro de Estudios Histdricos, the main house of learning 
in philology and historical matters in Spain, and the editor of the 
Rev’ista de Filologia Espahola. His other works include Frimeni 
cronica general (1906); U epopee Castillane a trovers la lit ter a- 
iure espagnole (1910); Gramdtica Histdrica Espanola (1914); 
Un aspecto en la elaboracidn del Quijote (2nd ed. 1924). 

MENENDEZ Y PELAYO, MARCELINO (1S56-1912), 
Spanish scholar and critic, became famous through his Ciencia 
espahola (1S7S), a collection of polemical essays defending the 
national tradition against the attacks of political and rcligiou.s 
reformers. The unbending orthodoxy of this work was, if pos- 
sible, still more pronounced in the Hisforia de los hctcrodoxos 
espaholcs (1S80-81), and the writer was hailed as the champion 
of the ultramontane party. His lectures (18S1) on Calderon c.s- 
tablished his reputation as a literary critic; and his work as an 
historian of Spanish literature was continued in his Historia dc 
las ideas cstciicas cn Espaha (1883-91), his edition (1890-1902) 
of Lope de Vega, his Antologla dc poetas liricos Castellanos (1890- 
1908), and his Ori genes de la novela (1905). 

MENES, the name of the founder of the 1st Dynasty of 
historical kings of Egypt. He appears at the head of the lists 
not only in Herodotus and Manctho, but also in the native Turin 
Papyrus of Kings and the lists of Abydos, while the list of Sak- 
kara begins with the sixth king of the i.st Dynasty, a fact which 
may throw some doubt on the supposed foundation of Memphis 
by Menes. He was probably ruler of Upper Egypt and conquered 
the separate kingdom of Lower Egypt. His grave was discovered 
by de Morgan at Negadr in Upper Egypt in 1897. 

See Egypt; K. Sethc, “Menus und die Grundung von Memphis." 
in his UntcrsKchungrn zur Geschirhte und Allerihumskunde Aegyplcns, 
iii. 121. 

MENGELBERG, WILLEM (1871- ) , German concert 

conductor, was born at Utrecht on March 28, 1871. He received 
his musical education at Cologne conservatoire, where he studied 
piano with Isidor Seiss and composition and ' conducting with 
Franz Wiillner. His first post was that of musical director at 
Lucerne. In 1 895 he went to Amsterdam to conduct the Concert- 
gebouw orchestra, which under his direction has become one of 
the most famous in Europe. From 1907 to 1920 he conducted 
the Museum concerts at Frankfurt, as well as the Amsterdam 
scries, and directed the choral subscription concerts in both places. 
Before the World War he regularly visited London as a con- 
ductor, and from 1921 onward has been an annual visitor to the 
United States. On his suggestion the National Symphony and 
Philharmonic orchestras of New York were amalgamated in 192:. 
He has also toured extensively with his Amsterdam orchestra. 
Important festivals conducted by Mengelberg were the Nether- 
lands-Hamburg in 1920, the French Music festival in 1922 and 
the Strauss celebration in 1924. 

MENGENLEHRE : see Aggregates, Theory of. 

MENGS, ANTONY RAPHAEL (1728-1779), Germa n 

painter, was born in 1728 at Aussig in Bohemia, but his father. 
Ismael Mengs, a Danish painter, established himself finally at 
Dresden, whence in 1741 he took his son to Rome. The appoint- 
ment of Mengs in 1749 as first painter to the elector of Saxony 
did not prevent him from spending much time in Rome, where 
became in 1754 director of the Vatican school of painting, nor did 
I this hinder him on two occasions from obeying the call of Charles 
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III. of Spain to Madrid. There Mengs produced some of his best 
work, and specially the ceiling of the banqueting-hall, the subject 
of which was the Triumph of Trajan and the Temple of Glory. 
After the completion of this work in 1777, Mengs returned to 
Rome, where he died two years later. Besides numerous paintings 
in the Madrid gallery, the “Ascension” at Dresden, “Perseus and 
Andromeda” at St. Petersburg, and the ceiling of the Villa Albani 
must be mentioned among his chief works. In England, the duke 
of Northumberland possesses a “Holy Family,” and the colleges 
of All Souls and Magdalen, at Oxford, have altar-pieces by him. 

Sec Opere di Antonia Raffaello Mengs^ published by G. N. d^Azara 
(Parma, 1780); G. L. Bianconi, Elugio storko di Mengs (Milan, 
1780); C. Woermann, Ismael und Raphael Mengs (Leipzig, i8<)3) ; 
V. Christoffcl, Der Schriflliche Nachlass des Anton R, Mengs (1918). 

MENGTZE, a city of south China in the south-east of the 
province of Yunnan (23° 24' N., 103” 22' E.), situated in a 
fertile and well cultivated basin on the high plateau, 4,300 feet 
above sea-level, and enjoying a climate which, tempered by the 
high altitude, is equable and healthy despite the latitude. The 
city was opened in 1888 as a Treaty Port and the seat of the 
French overland trade between Tongking and Yunnan. This 
overland trade has continued to increa.se with the result that 
Mengtze is a flourishing frontier port. It is 40 miles distant 
from its junk port, Manhao, which is situated at a lower level 
(900 feet) on the Red River. Before the Yunnan Railway, which 
connects Haiphong and Yunnan-fu via Mengtze, was opened to 
tralTic in J910, imports from Haiphong were conveyed along the 
Red River route by steamer and native craft as far as Manhao, 
and thence by coolies or pack animals to Mengtze for distribution 
throughout Yunnan. The bulk of the imports to Mengtze continue 
inland under transit pass as far as Kweichow. The value of the 
whole trade has developed yearly. 

In 1924, for example, net foreign imports were 14,823,747 Hk. 
Taels, net Chinese imports were 584,678, and exports 9,976,363, 
making a total of 25,384,788. Of this total value, direct foreign 
trade represents 98%. The total Maritime Customs Revenue at 
Mengtze in the same year amounted to Hk. Taels 790,779. The 
greater part of both import and export trade of Mengtze is with 
Hongkong and most of the remainder with Tongking and Annam. 
Tin (in slabs) is by far the chief export. About 90% of the 
total Chinese output of tin comes from south Yunnan and of this 
almost the whole is exported either via Mengtze and the Red 
River or by rail, to Flaiphong and so to Hongkong where it is 
refined and marketed. Prior to the construction of the railway 
(under French enterprise) almost the whole output of tin went 
from Mengtze down to Haiphong via the Red River passage. 
In 1925, the Mengtze export was 8,860 tons, and railway trans- 
port 8,554 Ions. Textiles (chiefly cotton), sugar (refined and 
candy), metals, kerosene and matches are the chief imports. 

MENHADEN (Brrvoortia tyrannus), a Clupeoid fish of the 
western Atlantic, related to the shads {q.v.), but distinguished by 
the pectinated scales, and by the very long and exceedingly nu- 
merous gill-rakers. The menhaden reaches a length of 18 in.; it 
feeds on plankton, particularly microscopic plants, and ap- 
proaches (he coast to breed in very large shoals. It is the object 
of an important fishery, being valuable for oil and manure. 

M^NltRE’S DISEASE, a form of auditory vertigo, first 
described in 1861. It usually attacks persons of middle age whose 
hearing has been previously normal and depends upon haemor- 
rhage into the labyrinth, followed by more or less complete deaf- 
ness in either or both cars. The attack usually sets in with dizzi- 
ness, noises in the ears, nausea, vomiting and staggering gait, and 
t he patient may suddenly fall down unconscious. The seizures are 
usually paroxysmal, occurring at irregular intervals of days or 
vveeks. Between the attacks the equilibrium may be disturbed, 
there being marked nystagmus and unsteadiness of gait. The 
attacks of vertigo tend to become less frequent and may entirely 
pass away, but the deafness may remain permanent. The treat- 
tuent is very unsatisfactory. 

MENIN (Flemish Meenen), town of Belgium, province of 
West Flanders on the Lys 7m. S. of Courtrai. Pop. (1925) 18,769. 
ft manufactures linen and flannel, and in the neighbourhood are 


extensive tobacco plantations. It was first fortified in 1578, 
and in 1685 Vauban made it one of the strongest places on the 
French frontier, but the fortifications were razed in 1748 by the 
Treaty of Aix-la-Chapelle. 

MENINGITIS, a term in medicine applied to inflammation 
affecting the membranes of the brain (cerebral meningitis) or 
spinal cord (spinal meningitis) or both. 

Tuberetdons meningitis (or Acute Hydrocephalus) is a disease 
due to inflammation of the meninges of the brain produced by 
B, tuberculosis. It is most common in children under ten years 
of age, but may affect adults and is a local manife.station, de- 
pendent upon local conditions of a generalized miliary tuberculosis 
the origin of which is often situated in the bronchial or mesenteric 
glands. 

Certain features characterize the disease in each of its three 
stages. The premonitory symptoms are mostly nutritive. Wasting 
and loss of strength often precede the characteristic phenomena 
of the disease. The patient, if a child, becomes listless, easily 
fatigued, loses appetite, and is restless at night. There is headache 
and unusual irritability. These .symptoms may persist during 
many weeks or the disease may come on suddenly. (“)n.sct generally 
begins with vomiting, convulsions or wryneck and with obstinate 
constipation. Headache is constant, intense and accompanied by 
a peculiar and characteristic cry especially at night. There is 
intolerance of light and sound, temperature is ioo°-io4°, yet 
the pulse is rather slow and irregular; breathing is irregular. 
Such symptoms, after one to two weeks, are followed by the 
stage of depre.ssion in which the patient becomes quieter from the 
existence of partial stupor. Vomiting cea.se.s, there is less fever, 
pul.se and breathing are slower and shallower and there is little 
suffering. The pupils are often dilated or unequal and scarcely 
rc.siJond to light; there may be squint or droojiing of an eyelid. 
The patient can be roused, but is irritable and otherwise lies in 
apathy. In the final stage there is generally return of fever, con- 
vulsions, perhaps paralysis of limbs, and coma is profound though 
swallowing remains. Death is sudden in a lit, or gradual from 
exhaustion and takes place within three weeks from the onset of 
symptoms. Though much can be done to avert the onset of the 
original tuberculous infection {sec Tuukrcu lusts) no measure 
is known whereby tuberculous meningitis, once it has started, can 
be cured or a fatal event averted. 

Pathologically the brain .shows a yellow fibrinous inflammatory 
exudation beneath the pia mater and particularly in the lozenge 
shaped space at the base and in the Sylvian fissure. On floating 
some of the membrane in water minute tubercles may often be 
seen along the course of the Sylvian vessels. 

In what is known as suppurative, or simple acute meningitis 
(non-tuberculous), the di.sease ari.ses from various causes, c.g., 
middle ear disease, cerebral abscess, and the symptoms are similar 
to those described above. 

In posterior-basic meningitis, inflammation of the membranes 
investing the posterior ba.sis of the brain and the spinal cord, the 
chief .symptoms are fever, with .severe pain in the back or loins 
shooting downwards into the limbs (which arc the seat of frequent 
painful involuntary startings), accompanied with a feeling of 
tightness round the body. 

The local symptoms bear reference to the portion of the cord 
the membranes of which are involved. Thus when the inflamma- 
tion is located in the cervical portion the muscles of the arms 
and chest are spasmodically contracted, and there may be 
difficulty in swallowing or breathing, or embarrassed heart 
action, while when the di.sease is seated in the lower portion, the 
low'er limbs and the bladder and rectum are the parts affected in 
this way. At first there is excited sensibility (hyperaesthesia) in 
the parts of the surface of the body in relation with the portion of 
cord affected. As the disease advances these symptoms give 
place to those of partial loss of power in the affected muscles, 
and also partial anaesthesia. These various phenomena may 
entirely pass away, and the patient after some weeks or months 
recover; or, on the other hand, they may increa.se, and end in 
permanent paralysis. 

Cases of posterior basic meningitis are now regarded as sporadic 
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and somewhat peculiar examples of spinal meningitis {q.v.) or 
cerebro-spinal meningitis. Still, William Hunter and George 
Nuttall isolated an organism similar to the diplococcus intra- 
cellularis (or meningococcus), while Henry Koplik in New York 
found cases of typical posterior basic meningitis due to the 
diplococcus intracellularis. The treatment is that for spinal 
meningitis. 

MENINSKY, BERNARD (1891- ), British painter, 

was born in Russia. He studied art at the Slade school, London, 
in l^aris and in Italy. He was an official artist during the World 
War and one of his pictures of soldiers arriving at a London sta- 
tion from the front is in the Tate gallery. Other pictures are 
at the Imperial W ar museum, and at the galleries of Aberdeen, 
Manchester and Dublin. He is a member of the London group, 
with a clear and constructive sense of plastic form. His first im- 
portant exhibition was given in London in 1919 at the Goupil 
galler>\ A series of his drawings were published in Mother and 
Child (1920). 

MENIPPUS, of Gadara in Coele-Syria, Greek cynic and 
satirist, lived during the 3rd century b.c. According to Diogenes 
Laertius (vi. 8 ) he was originally a slave, amassed a fortune as 
a money-lender, lost it, and committed suicide through grief. His 
works (wTitten in a mixture of prose and verse) are all lost. 
The Mcnip)pean satires of M. Terentius Varro, fragments of which 
give an idea of this kind of composition, were called after him 
{see Teuffel-Schwabe. Hist, of Roman Literature, § 165, 3). 

hiBLiOGRApuY. — F. Lev, De vita script isgue Menippi cynici (Cologne, 
1843); R. Helm, Lucian und Menipp (1906); C. Wachsmuth, SUlo- 
graphorum graerorum reliquiae (1885), with an account of Menippus 
and similar writers. Menippus found an imitator in later times in 
Justus Lipsius, and in the authors of the famous Satyre MenippSe 
(1503; latest editions by C. Marcilly, Paris, 1882; J. Frank, Oppeln, j 
1884), WTiltcn against the Holy League during the reign of Henri IV. j 

MENKEN, ADAH ISAACS (1835-1868), American 
actress, was bom in New Orleans, the daughter of a Spanish Jew. 
Her original name was Dolores Adios Fuertes. Left in poverty 
at the age of 13. she made her first appearance as a dancer in her 
native city. Successful there and in other southern cities, includ- 
ing Havana, she afterwards aspired to act in serious parts. In 
1856 she married John Isaacs Menken, translated Adios to Adah, 
and thus took the name she thereafter bore through various 
matrimonial ventures. In 1864 she appeared at Astley s in London 
as Mazeppa, a performance of an athletic dramatic type suited to 
her fine physique. In England and France she became intimate 
with many literary men — Swinburne, Charles Reade, Dickens (to 
whom she dedicated in 186S a volume of verse, Infelicia), Gautier 
and Dumas the elder. Paris saw her for a hundred nights in Les 
Pirates de la Savane, and she also played in Vienna and London. 
She died in Paris on Aug. 10, 1868. 

MENNONITES, a body of religionists taking their name 
from Menno Simons (it’c below), who maintain a form of Chris- 
tianity which, discarding the sacerdotal idea, owms no authority 
outside the Bible and the enlightened conscience, limits bap- 
tism to the believer, and lays stress on those precepts which 
vindicate the sanctity of human life and of a man's word. There 
WHS no hierarchy (as with the Familists), but “exhorters"’ chosen 
by the mcmbcr.s, among them “elders” for administering baptism 
and the Lord's Supper. The place of origin of the views after- 
wards called Mennonite was Zurich, where in 1523 a small com- 
munity left the state church and adopted the tenet of believers’ 
baptism. Unlike other Reformers, they denied at once the 
Christian character of the existing church and of the civil author- 
ity. though, in common with the first Christians, it was their duty 
to obey all lawful requirements of an alien power. By Protestants 
as much as by Catholics this po.sition was not unnaturally re- 
garded as subversive of the established foundations of .society. 
Hence the bitter persecutions which, when the safety of toleration 
was not imagined, made martyrs of these humble folk, who simply 
wished to cultivate the religious life apart from the world. There 
was something in this ideal which an.swered to that mediaeval 
conception of separation from the world which had leavened all 
middle-class society in Europe; and the revolt from Rome had 
prepared many minds to accept the further idea of .separation 


from the church, for the pursuit of holiness in a society pledged 
to primitive discipline. Hence the new teaching spread rapidly 
from Switzerland to Germany, Holland and France. In Holland 
the Mennonites have always been numerous. An offshoot from 
them at Rhijnsburg in 1619, founded by the four brothers, farm- 
ers, Van der Kodde, and named Collegianten from their meetings, 
termed collegia (thus, as not churches, escaping the penal laws), 
has been compared to the Plymouth Brethren, but differed in so 
far as they required no conformity of religious opinion, and 
recognized no office of teacher. With them, as Martineau notes, 
Spinoza had “an intense fellow-feeling.” Later, the exiled Socin- 
ians from Poland (1660) were in many cases received into mem- 
bership. There had previously been overtures, more than once, 
for union with Mennonites on the part of Polish Socinians, 
who agreed wdth them in the rejection of oaths, the refusal to 
take human life, the consequent abstinence from military service 
and magisterial office, and in the Biblical basis of doctrine; dif- 
ferences of doctrinal interpretation precluded any fusion. (X.) 
j See W. J. Kiihler, art. “Mennonites” in Hastings, Encyclopaedia of 
I Religion and Ethics, with reference to the sources. 

IN AMERICA 

The first colony of Mennonites in America settled in German- 
town, Pa., in 1683, to escape severe persecution in Europe. They 
became pioneers in this and other sections, living hardy and u.se- 
ful lives, and holding to freedom of conscience, opposition to war 
and slavery and such common practices as insurance and interest 
on money lent. For many years they did not think it necessary 
to build churches or parsonages or to provide .salaries for their 
ministers or bishops, or special training to fit them for their call- 
ing. Strict adherence to the languages they brought with them 
from Europe — Dutch, German, Russian — strictness or laxity in 
doctrines or discipline, including the “ban” or excommunication, 
caused many divisions among them, so that there are a dozen or 
more separate bodies of Mennonites in the United States and 
Canada. Among these arc the “Old” or Mennonite Church, the 
oldc.st and largest division (40,000 members in 1928), who still 
use the “Pennsylvania Dutch” tongue; the General (Conference 
Mennonite Church (20,000 members), which seeks to heal divi- 
sions; the Old Order Amish (S,6oo members), which still uses 
the hymns of the old Ausbund of 1571 and tunes which have 
never been printed; the Mennonite Brethren in Christ (8,600 
members), also conservative. Some Mennonites have been op- 
posed to nearly everything modern, including Sunday schools, 
missions and revivals, but rapid changes are taking place and not 
a few colleges, publishing houses and missionary enterprises are 
supported by them. Also there has been a remarkable increase in 
the number of church edifices, Sunday schools and salaried min- 
isters. Evangelism has developed greatly in the last half century. 
A large number of ministers have entered upon a travelling plan, 
supported by $r, 000, 000 or more, which has been very successful. 
There were in 1927 about 115,000 members in America, 90,000 in 
the United States and about 25,000 in Canada. 

Bibliography. — C. Henry West, Mennonites of America (1910) ; 
The Mennonites (1920, Bcmc, Ind.) ; Daniel Kaufman, Mennonite 
History (1927) ; also a Year Book put out by the Mennonite pub- 
lishing house. (H. K. C.) 

MENNO SIMONS (I492-ISS9)» religious leader, was born 
in 1492 at Witmarsum, Friesland. He was ordained priest, and 
was curate at Pingjum, near his native place when he began to 
read Luther’s tracts, to study the New Testament and to question 
infant baptism. The execution, in 1531, at Leeuwarden, of the 
tailor Sicke Freerks, who had been rebaptized at Emden, intro- 
duced further questions. Menno was not satisfied with the in- 
consistent answers which he got from Luther, Bucer and Bullingc*' 
In 1532 he exchanged his curacy for a living at Witmarsuiii. 
Anabaptism of the Munster type repelled him. A brother oj 
Menno joined the insurgent followers of John Matthyszoon, and 
was killed at Bolsward (April 1535), and on Jan. 12, 1536, Menno 
left the Roman communion. There were now among the Ana- 
baptists four parties, the favourers of the Munster faction, the 
Batenburgers, extremists, the Melchiorites and the Obbenites. 
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For a time Menno remained aloof from both Melchior Hof man 
and Obbe Philipsz. Before the year was out, yielding to the 
prayer of a few who had left the Miinstcr faction, he became 
their minister, and was set apart (Jan. 1537) to the eldership at 
Groningen, with imposition of hands by Obbe Philipsz, who is 
regarded. as the actual founder of the Mennonite body. In fact, 
Obbe left the body and is stigmatized as its Demas. Menno re- 
pudiated the formation of a sect; those who had experienced 
the “new birth” were to him the true Christian church. His 
Christ ology was in the main orthodox, though he rejected terms 
(such as Trinity) which he could not find in Scripture, and held 
a Valentinian doctrine of the celestial origin of the flesh of Christ. 
His church discipline was drawn from the Swiss Baptists. Neither 
baptism (by pouring on the head) nor the Lord s Supper (with 
the accompaniment of feet-washing) conferred grace; they were 
divine ordinances which reflected the believer's inward state. 
Marriage with outsiders was prohibited. Oaths and the taking 
of life were absolutely forbidden; hence the magi.stracy and the 
army were for the Mennonite unlawful callings; but magistrates 
were to be obeyed in all things not prohibited by Scripture. 

Menno was an active missioner; his changes of place, often 
compulsory, are difficult to trace. He was apparently much in 
East Friesland till 1541; in North Holland, with Amsterdam as 
centre, from 1541 to 1543; again till 1545 in East Friesland 
(where he held a disputation at Emden with John a Lasco in 
1544); till 1547 in South Holland; next, about Liibeck; at Wis- 
mar in 1553-54 (holding disputations with Martin Micronius at 
Norden) ; lastly at Wustenfelde, a village between Hamburg and 
Liibeck, where he died on Jan. 13, 1559. 

The collection of Menno’s Opera Omnia Theolof^ica (Amsterdam, 
1681), folio, in a Dutch version, comprises 23 tractates, with reference 
to nine unprinted. A selection (Gedenk blatter) from his writings, in a 
German version, was edited by J. Mannhardt (Danzig, 1861) with an 
appendix from the writings of Dirk Philipsz (1504-70), brother of 
Obbe, and Menno’s henchman. His writings are published in English 
at Elkhart, Indiana. See R. Barclay, Inner Life of Religious Societies 
of the Commonwealth (1876) for a good account of Mennonite antici- 
])ations of Quaker views and practices; K. C. Fleischer, Menno Simons, 
eene Levensschets (i 8 q 2 ) ; V. M. Reimann, Mennonis Simonis qualis 
fueril vita (1804) ; S. Cramer, in Hauck’s Realencyklopadie (1903) ; a 
separate article in the .same, Mennoniten, by S. Cramer, gives a survey 
of the origin and ramifications of the movement in Europe and 
America. 

MENOMINEE. This Algonkin tribe of Indians, of the Cen- 
tral group, has lived since its discovery early in the ] 7th century, 
about Menominee river, north-west of Lake Michigan. They lived 
largely on wild rice {Zizania), and were generally at war with their 
Algonkin neighbours. Some 1,700 survive in W ir'^onsin; the origi- 
nal population was little if any larger. Sec W. J. Hoffman, Bur. 
Am. Eihn. Rep. XIV., 1896; A. E. Jenks, ibid., xix., 1001; A. Skin- 
ner, Am. Mtis. Nat. Hist. Anth. Pop., vol. xiii. 1913-15, Indian 
Notes and Monographs, vol. iv. 1920, 1921. 

MENOMINEE (me-nom'in-e), a city of the Upper Penin- 
.sula of Michigan, U.S.A., on Green bay (Lake Michigan) at the 
mouth of the Menominee river, opposite Marinette (Wisconsin). 
It is on federal highway 41, and is served by the Chicago and 
North Western, the Chicago, Milwaukee, St. Paul and Pacific, 
the Wisconsin and Michigan and (by car-ferry through the Stur- 
geon Bay canal and across the lake to Frankfort) the Ann Arbor 
railways, and lake steamers. The population was 8.907 in 1920 
'-1% foreign-born white) and was estimated locally at 11,500 
in 1928. The commerce of the harbour (including Marinette) 
amounted in 1926 to 822,468 tons (valued at $62,130,625) of 
which 481,911 tons was car-ferry traffic. Menominee has impor- 
tant manufactures, including the largest baby-carriage factory in 
the country. The county agricultural college was founded here in 
1907. In 1634 Nicollet found the Menominee Indians (an Algon- 
quian tribe) living at the mouth of the river. A trading post was 
f‘stablished in 1799; permanent settlement began in 1833; the 
tillage became the county seat in 1864, and was chartered as 
3 city in 1883. The name is a Chippewa word for wild rice. 

menomonie, a city of western Wisconsin, U.S.A., on the 
l^cd Cedar river, 65 m. E. of Saint Paul; the county seat of Dunn 
county. It is on Federal highway 12, and is served by the Chicago, 
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Milwaukee, St. Paul and Pacific and the Chicago, St. Paul, Min- 
neapolis and Omaha railways. Pop. (1920) was 5,104. It is the 
trade centre and shipping point for a rich farming region, and has 
brickyards and several other manufacturing industries. In earlier 
days it was one of the great lumbering centres of the North-west. 
Most of its public institutions were founded and endowed by 
Janies Huff Stout (1848-1910) who came here from Saint Louis 
in 18S9 and made a considerable fortune as a lumberman. Chief 
among them is the Stout institute, established by him in 1893 as 
a training school for boys and girls in the manual arts and domestic 
economy; expanded in 1903 to train teachers for these subjects; 
taken over by the State in 191 1, and since then administered (as 
one of the State teachers colleges. The enrolment is about 600. 
Mcnomonie was settled about 1846 and was chartered as a city in 
1882. 

MENOPAUSE (Climacteric), a medical term meaning 
primarily the cessation of menstruation, but has come to connote 
the permanent cessation of the monthly periods that forms the 
most obvious sign that the reproductive life of a woman has 
come to an end. Translated into popular language it is “the 
change of life.” 

The cessation of menstruation is but the outward indication 
of internal changes of which the primary one is the cessation of 
ovarian activity. Menstruation {q.v.) is determined by the 
periodic ripening and bursting of small sacs in the ovary contain- 
ing the egg-cells. Associated with these cyclical changes in the 
ovary are internal chemical (metabolic) changes in the body, in 
which other glands of internal secretion, particularly the thyroid 
and pituitary, play a part with the ovarian .secretions. The result 
of the withdrawal of the ovary and its secretions is that the time 
of adjustment is sometimes associated with disordered health. 

The age at which the menopause occurs has wide variations, 
but is usually between 45 and 50. The way in which the meno- 
liause occurs is also very variable. Menstruation may end sud- 
denly and completely and without warning or it may gradually 
cease by diminishing losses and lengthening intervals spread over 
a year or more; occasionally, but not to the extent credited by 
the women themselves, these irregular periods may be at.com- 
panied by profuse losses. 

Normally the adjustment to these internal bodily changes is 
made without disturbance of health of mind or body, or at most 
with trifling discomforts. Such as do ari.se are liable to be ex- 
aggerated in certain individuals and may require medical treat- 
ment. The commonest psychical change is mental depression 
with lack of energy, sleeplessness, headaches and neuralgias and 
disordered sensations of various kinds. It is the time at which 
the childless woman may think herself pregnant and even have 
a phantom enlargement of the abdomen and mock labour pains. 
In those exposed to mental stress at this lime or hereditarily 
predi.sposed, there arc increased ri.sks of insanity, which would 
appear to be greater in the more educated and cultured classes. 
Among the nervous phenomena the most common are “heats” 
and “flushes” with reddening of the face and neck, sometimes 
accompanied by sweating, which may be momentary or last for 
some minutes. More commonly a later effect, but sometimes be- 
ginning before the menopause is a tendency to adiposity. 

A premature menopause may occur at any age from disease of 
the ovaries or other glands of internal secretion or grave nutri- 
tional disorder, but is occasionally met with before 40 as the 
result of a serious illness or profound emotional stress. An 
artificial menopause is produced by the complete removal of both 
ovaries or by the de.struction of their function by radium or 
X-rays. The earlier in a womans life it is brought about, the 
more severe are the symptoms produced, the psychical and nervous 
disorders being specially exaggerated. 

From the medical standpoint the most important feature of the 
menopause is concerned with the fact that as reproductive activity 
wanes there is a tendency to overgrowth (obesity, goitre) and 
new-growth (tumours) of the uterus and ovary, for which a special 
watch must be maintained. Irregular bleeding is usually the first 
sign of cancer of the womb and increased menstrual losses of 
fibroid tumours and both are prone to be ascribed by women to 
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the “change of life” and their early stages to be disregarded. 
Also abdominal enlargement is liable to be considered as due to 
obesity when it may be tumour-formation. Hence it is important 
that a thorough investigation be made of all women in whom this 
time of life presents any marked deviation from the normal, 
particularlv in the direction of excessive bleeding from the womb. 

g. S. Fa.) 

MENSA and MAREA, semi-nomad pastoral tribes of Afri- 
cans occupying part of the Abyssinian highlands included in the 
Italian colony of Eritrea, and the adjacent coast plains of the Red 
Sea. the Marea chietly in the valley of the Khor Anseba, the Mensa 
dwelling farther north. These tribes claim Arab origin, tracing 
their descent from an uncle of the Prophet. Under Abyssinian 
rule they were Christians, but became Mohammedans in the 19th 
century. They speak a dialect of Tigrin (Abyssinian). On the 
death of a Marea the head of every dependent or slave 
family must give his heirs a cow. The tribes punish an illegitimate 
birth bv putting parents and child to death. 

MENSDORFF-P O U I L L Y-DIETRICHSTEIN, AL- 
BERT, Count von (1S61- ), Austro-Hungarian diplomatist, 

was born at Lemberg on Sept. 5, 1861, the second son of Alexan- 
der von Men.sdorff-Pouilly, Prince Dietrichs! ein. In 1886 he was 
attached to the Austrian cmbas.sy in Paris, and transferred in 1889 
to London, where he was ambassador from 1904 to August 1914. 
He supported every attempt to avert the danger of the World 
War, and was repeatedly entrusted during the War with missions 
directed towards peace, including the important but fruitless ne- 
gotiations wath General Smuts in Switzerland, Dec. 1917- 
MENSHIKOV, ALEXANDER DANILOVICH, Prince 
(1663?-! 729), Russian statesman, was born not earlier than 1660 
nor later than 1663. At the age of twenty he was gaining his live- 
lihood in the streets of Moscow as a vendor of meat-pies. Fran- 
cois Lefort, Peter's first favourite, took him into his service and 
finally tran.>fi*rred him to the tsar. On the death of Lefort in 1699, 
Menshikov succeeded him as prime favourite. Ignorant, brutal, 
grasping and corrupt as he was, he deserved the confidence of his 
master. He could drill a regiment, build a frigate, administer a 
province, and decapitate a rebel with equal facility. During the 
tsars first foreign tour, Menshikov worked by his side in the 
dockyards of Amsterdam, and acquired a thorough knowledge of 
colloquial Dutch and German. He took an active part in the Azov 
campaigns (1695-96), and superseded Ogilvie as commandcr-in- 
chief during the retreat before Charles XII. in 1708, subsequently 
participating in the battle of Holowczyn, the reduction of Mazepa, 
and the crowning victory of Poltava (June 26, 1709), where he 
won his marshal's baton. From 1709 to 1714 he served during the 
Courland, Holstein and Pomeranian campaigns, but then, as 
governor-general of Ingria. with almost unlimited powers, was 
entrusted wnth a leading part in the civil administration. Men- 
shikov was the right hand of the tsar in all his gigantic under- 
takings. But every time the tsar returned to Rus.sia he received 
fresh accusations of peculation against “his Serene Highness.” 
Peters first serious outburst of indignation (March 1711) was 
due to the prince's looting in Poland. On his return to Russia 
in 1712, Peter discovered that Menshikov had winked at whole- 
sale corruptions in his own governor-generalship. Peter warned 
him “for the last time” to change his ways. Vet, in 1713, he was 
implicated in the famous Solov’ey process over the export of corn, 
in the course of which it was demonstrated that he had defrauded 
the government of 100,000 roubles. He only owed his life on 
this occasion to a sudden illness. In the last year of Peter’s reign 
fresh frauds and defalcations of Menshikov came to light, and he 
was obliged to appeal for protection to the empress Catherine. It 
was chiefly through the efforts of Menshikov and his colleague 
Tolstoi that, on the death of Peter, in 1725, Catherine was raised 
to the throne. During her short reign (February 1725-May 
1727), Menshikov was practically ab.solute. He contrived to 
prolong his f)ower after Catherine’s death by means of a forged 
w'ill and a cot/p d'etat. While his colleague Tolstoi would have 
raised Elizabeth Petrovna to the throne. Menshikov set up the 
youthful Peter 11 . , son of the tsarevich Alexius, with himself as 
dictator during the prince’s minority. He now aimed at estab- 


lishing himself definitely by marrying his daughter Mary to 
Peter II. But the old nobility overthrew him, and he was deprived 
of all his dignities and offices and expelled from the capital (Sept. 
9, 1727). He died in exile at Berezov, Siberia, on Nov. 12 (O.S.), 
1729. 

See G. V. Esipov, Biography of A. D. Menshikov (Rus.) (St. Peters- 
burg, 187s) ; N. I. Kostomarov, The History of Russia in the biogra- 
phies of her great Men (Rus.), vol. ii. (St. Petersburg, 1888, etc.) ; R. 
Nisbet Bain, The First Romanovs (London, 1905) ; ibid. The Pupils 
of Peter the Great, ch. 2-4 (Westminster, 1897). (R. N. B.; X.) 

MENSHIKOV, ALEXANDER SER6EIEVICH, 

Prince (1787-1869), great-grandson of the preceding, born on 
Sept. II, 1787, accompanied the emperor Alexander throughout 
his campaigns against Napoleon, and retired from army service 
in 1823. At the time of the dispute as to the Holy Places he was 
sent on a special mission to Constantinople, and when the Crimean 
war broke out he was appointed commander-in-chief by land and 
sea. He commanded the Russian army at the Alma and in the 
field operations round Sevastopol. In March 1855 be was recalled. 
He died on May 2, 1869 at St. Petersburg. 

MENSTRUATION. Normal menstruation consists in the 
escape of from 4 to 6 oz. of blood together with mucus from the 
uterus at intervals of 28 days (more or less). Menstrual blood 
does not coagulate under ordinary circumstances. The flow begins 
at the age of puberty, the average age of which in England is 
between 14 and 16 years. It ceases between 45 and 50 years of 
age, and this is called the menopause or climacteric i:)eriod, com- 
[ monly spoken of as “the change of life.” Both the age of puberty 
and that of the menopause may supervene earlier or later accord- 
ing to local conditions. Very rarely the menstrual flow may be 
replaced by haemorrhage from distant organs (cpistaxis. haemate- 
mesis, haemoptysis); this is called vicarious menstruation. Men- 
struation is closely associated with ovulation {see Embryo). 

The usual disorders of menstruation are : (i) amenorrhoea 
(aksence of flow), (2) dysmenorrhoea (painful flow), (3) menor- 
rhagia (excessive flow), (4) metrorrhagia (excessive and irreg- 
ular flow). 

Amenorrhoea may arise from physiological causes, such as 
pregnancy, lactation, the menopause; constitutional causes, such 
as phthisis, anaemia and chlorosis, febrile disorders, some chronic 
intoxications, such as morphinomania, and some fonns of cerebral 
disease; local causes, which include malformations or absence of 
one or more of the genital parts, such as absence of ovaries, uterus 
or vagina, atresia of vagina, imperforate cervix, disease of the 
ovaries, or sometimes imperforate hymen. The treatment of 
amenorrhoea must be directed towards the cause. In anaemia and 
phthisis menstruation often returns after improvement in the 
general condition, with good food and good sanitary conditions, an 
outdoor life and the administration of iron or other tonics. In 
local conditions of imperforate hymen, imperforate cervix or 
ovarian disease, surgical interference is necessary. Amenorrhoea 
is permanent when due to absence of the genital parts. 

The causes of dysmenorrhoea (jce Women, Diseases of) are 
classified as follows: (i) ovarian, due to disease of the ovaries or 
Fallopian tubes; (2) obstructive, due to some ob.stacle to the flow, 
as stenosis, flexions and malpositions of the uterus, or malforma- 
tions; (3) congestive, due to .subinvolution, chronic inflammation 
of the uterus or its lining membrane, fibroid growths and polypi 
of the uterus, cardiac or hepatic disea.se; (4) neuralgic; (5> 
membranous. The foremost place in the treatment of dysmenor- 
rhoea must be given to aperients and purgatives administered a 
day or two before the period is expected. By this means conges- 
tion is reduced. Hot baths are useful, and various drugs. Medic- 
inal treatment is, however, only palliative, and flexions and mal- 
positions of the uterus must be corrected, stenosis treated by 
dilatation, fibroid growths if present removed, and endometritis 
when present treated by local applications or curetting according 
to its severity. 

Menorrhagia {see Women, Diseases of) signifies excessive 
bleeding at the menstrual periods. Constitutional causes are pur- 
pura, haemophilia, excessive food and alcoholic drinks and warm 
climates; while local causes are congestion and displacements of 
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(he uterus, endometritis, subinvolution, retention of the products 
of conception, new growths in the uterus such as mucous and 
fibroid polypi, malignant growths, tubo-ovarian inflammation and 
some ovarian tumours. 

Metrorrhagia is a discharge of blood from the uterus, inde- 
pendent of menstruation. It always arises from disease of the 
uterus or its appendages. Local causes arc polypi, retention of 
the products of conception, extra uterine gestation, haemorrhages 
in connection with pregnancy, and new growths in the uterus. 

In the treatment of both menorrhagia and metrorrhagia the 
local condition must be carefully ascertained. When pregnancy 
has been excluded, and constitutional causes treated, efforts should 
be made to relieve congestion. Uterine haemostatics, as ergot, er- 
gotin, tincture of hydrastis or hamamelis, are of use, together 
with rest in bed. In uncomplicated uterine haemorrhage local 
treatment with radium is very beneficial. Fibroid polypi and other 
new growths must be removed. Irregular bleeding in women over 
40 years of age is frequently a sign of early malignant disca.se, 
and should on no account be neglected. (See also Gynaecology.) 

MENSURATION, that branch of mathematics which deals 
with the quantitative measurement of length, areas and volumes; 
or, in a more limited sense, with so much of this subject as is not 
ordinarily treated under Geometry or Trigonometry. Mensura- 
tion of continuous graphs, i.e., of figures which may be regarded 
as traced out by a moving ordinate, is usually known as Quad- 
niturc (sec §b). The present article mainly gives formulae, with- 
out proofs. 

MENSURATION OP GEOMETRICAL FIGURES 

1. Areas of Plane Rectilinear Figures.— (i.) We begin with 

some simple plane figures. The square, rectangle, parallelogram 
and triangle may all be regarded as particular cases of the 
trapezium (U.S.A, usage, trapezoid, the word “trapezium'' being 
generally dropped), which is a quadrilateral with two parallel 
sides. If the sides are a and h, and the distance between them 
is //, the area of the trapezium is In the case of the 

triangle, for instance, b is zero, so that the area is -J/za, le., half 
the product of a side by the perpendicular distance of the oppo- 
site angle from it. 

(ii.) If the two parallel sides of a trapezium are at right angles 
to one of the remaining .sides, the figure is called a ri^ht trapezium. 
rhe two parallel sides are the sides, the side at right angles to 
them is the base, and the fourth side is the top. The area is the 
product of the base by the mean of the two sides. 

(iii.) A figure such as ABCDEFSM (fig. i), bounded by a 
base MS, two sides MA and SF 
at right angles to the base, and 
a rectilinear top ABCDEF, is 
called a trapezoid. (In U.S.A. , 
generally referred to as a general 
quadrilateral, “trapezoid" being 
used for “trapezium.”) It can be 
split up into a series of right tra- 
pezia by drawing perpendiculars BN, CP, DQ, ER, One or both 
of the extreme trapezia may be a triangle. This would be the case, 
e.g., if in fig. I F and S coincide. 

(iv.) The area of any rectilinear figure may be found in various 
'vays, as for example: 

(a) The figure may be divided 
into triangles. The quadri- 
lateral, for instance, can be 
treated as made up of two tri- 
angles, and its area is the prod- 
uct of half the length of one 
diagonal by the sum of the per- 
pendiculars drawn to this diag- 
onal from the other two angular 
points. 

(b) The figure may, by draw- 
ing a straight line through it, be divided into two trapezoids. 

2. Surfaces and Volumes of Solids. — ^The solid figures with 
'vhich wc are concerned may be grouped as of various types, 


some coming under more than one type. 

(i.) The prism is a figure bounded by two parallel planes, 
all sections by planes parallel to these planes being congruent 
figures with corresponding points lying on parallel lines. The 
length of any one of these lines is the length of the prism. The 
section at right angles to the lines is the cross-section. This 
definition includes the cube, the parallelepiped and the cylinder. 
The surface of a prism (excluding the two ends) is = (perimeter 
of cross-section) X length; the volume is =(arca of cross section) 
X length. 

(ii.) The prismoid (or prismatoid) may be defined as a solid 
figure with two parallel plane rectilinear ends, each of the other 
(i.c., the lateral) faces being a triangle with an angular point in 
one end of the figure and its opposite side in the other. Two ad- 
joining faces in the same plane may together make a trapezium. 
More briefiy, the figure may be defined as a polyhedron with 
two parallel faces containing all the vertices. The definition 
covers prism, pyramid and frustum of a pyramid; the cylinder, 
cone and frustum of a cone may be regarded as limiting cases. 

The volume of a prismoid is \h(A-A-/\CA-B), where h is the 
perpendicular distance between the two ends, A and B are the 
areas of t he ends, and C ’ is the area of a section parallel to the ends 
and midway between them. This is the prismoidal formula: 
it applies to other figures than the prismoid, e.g., to the 
sphere (see §13). 

In the case of a cylinder, A =»= B — C] in the case of a pyramid 
or a cone A is o, and C is one-fourth of B, .so that the volume 
is \hB \ in the case of a frustum of a pyramid or a cone C* is the 
mean of A *and B^, and the volume is therefore ?,//[/! + (.4 JB) *-4-^]. 

(iii.) The surface (excluding the ends) of a prismoid is develop- 
able, i.c., it can be unrolled fiat on a plane. Hence the area of the 
curved surface of a right circular cone is ~ J (slant height) X 
(perimeter of base). 

(iv.) The sphere is not a prismoid, but the prismoidal formula 
is applicable to its volume. If a is the radius of a sphere, then 

Volume of sphere = j7rf^^ = I vol. of circumscribing cylinder, 

Surface of sphere = 47r a'- — curved surface of circumscribing 
cylinder 

= I total surface of circumscribing cylinder. 
These formulae are due to Archimedes. 

(v.) The wedge, in the most general sense, is formed by cutting 
a triangular prism by any two planes (not intersecting within 
the prism). Its volume is = (mean of the 3 parallel edges) X (area 
of cross-section). 

3. Moments and Centroid. — ^Thc ideas of moment and of 
centroid (centre of gravity) are extended to plane figures, 
surfaces and solids. Let F be a plane figure, L any straight line 
in its plane. Suppose F to be divided up into a large number n 
of equal elements. Let be the sum of the products obtained 
by multiplying the area of each clement by its distance from L. 
Then the limit of when n is made indefinitely great is called 
the moment, or first moment, of F with regard to L. The centroid 
of F is a point G in F (or fixed with regard to F) such that, wher- 
ever L may be, this moment is equal to the product of the whole 
area of F by the distance of G from L. The centroid of a surface 
in general or of a solid is defined in the same way, moments being 
taken with regard to planes. The proof of the existence of a 
centroid is the same as the proof of the existence of the centroid 
of a material body. (See. Mechanics.) Moments of higher order 
than the first, i.e., second moments, third moments, • • • are ob- 
tained by multiplying the elements by the squares, cubes, • • • 
of their distances from the line or plane. 

4. Moments About Central Line or Plane. — ^When we 
have found moments of a plane figure with regard to a line in the 
plane, or of a surface or a solid with regard to a plane, we may 
require to find the moments about a line or plane through the 
centroid. Taking the case of a plane figure, let the area be M(f, 
and let the moments as found be Mf, Mf, * • • , and 
let X be the distance of the centroid from the original line. Then 
the first moment with regard to the central line is 

this is o, so that x = UffUf. The (/th moment with regard to the 
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central line is 

M^^M,'-qxM\.i + 

and the last two terms are together =+ (—)**“ 

The formula is the same for the moment of a surface or a volume 
with respect to a plane. 

5. Solids and Surfaces of Revolution. — ^I'he solid or sur- 
face generated by the revolution of a plane closed figure or a 
plane continuous line about a straight line in its plane, not inter- 
secting it, i.s a solid of revolution or surface of revolution^ the 
straight line being its axis. The revolution need not be complete, 
but may be through any angle. 

The two important theorems are: — 

(i.) If any plane figure revolves about an external axis in its 
plane, the volume of the solid generated by the revolution is 
equal to the product of the area of the figure and the distance 
travelled by the centroid of the figure. 

(ii.) If any line in a plane revolves about an external axis 
in the plane, the area of the curved surface generated by the 
revolution is equal to the product of the length of the line and 
the distance travelled by the centroid of the line. 

These theorems were discovered by Tappus of Alexandria 
(( . A.D. 300, but i)ossibly as early as the first century), and were 
made generally known by Guldinus (c. a.d. 1640). They are 
sometimes known as Guldinus's Theorems, but are more properly 
described as the Theorems of Pappus. The theorems are of use, 
not only for finding the volumes or areas of solids or surfaces of 
revolution, but also, conversely, for finding centroids or centres 
of gravity. They may be applied, for instance, to finding the 
centroid of a semi-circle or of the arc of a semi-circle. 

QUADRATURE 

6. Quadrature is, in its most general sense, the mensuration of 
areas. In the more limited sense in which it is used in this article, 
it is, viewed arithmetically, the process of expressing an integral 
in terms of certain values of the integrated quantity; viewed 
geometrically, it is the process of expres.sing the area of a particu- 
lar kind of plane figure, called a trapezette, in terras of certain 
of it.s ordinates. These may be regarded as difTerent aspects of 
the same process, if, on the one hand, the integrated quantity 
is represented by a graph, or if, on the other hand, the area of the 
figure is found by integration. The process is also called me- 
ehaniail quadrature or numerical integration. The word may be 
taken as covering the determination not only of the area of a 
trapezette but also of its moments. 

The extension of the methods of quadrature to solid figures is 
cuhature: it will be convenient to treat these as two parts of one 
subject. W'e shall therefore proceed under the following heads: — 
I. Area of trapezette in terms of ordinates; II. Moments of 
trapezette in terms of ordinates or areas; III. Cubature. 

I. AREA OF TRAPEZETTE IN TERMS OP ORDINATES 

7, A trapezette is a figure of the kind with which we are familiar 
as the graph of a continuously varying positive function. It is 
bounded by a base, two sides, called the hounding ordinates, and 
an upper boundary which is a curved line; if this line meets 
the base at either extremity of the figure, the bounding ordinate 
is zero. Any line drawn from and at right angles to the base to 
meet the upper boundary is an ordinate of the figure. The figure 
may be regarded as traced out by an ordinate which moves from 
one extremity of the base to the other extremity. 

S. Notation. — The moving ordinate of the trapezette will be 
denoted by u, and the abscissa of this ordinate, i.c., the distance 
of its foot from a certain fixed point or origin 0 on the base (or 
the base produced), will be denoted by x, so that u is some func- 
tion of X. The breadth of the trapezette, i.e., the distance be- 
tween its bounding ordinates, will be denoted by U. The mid- 
ordinate is the ordinate mid-w^ay between the bounding ordinates. 

The data of a trapezette are usually its breadth and either the 
bounding ordinates or the mid-ordinates of a series of minor 


trapezettes or strips into which it is divided by ordinates at 
equal distances. If there are m of these strips, and if the breadth 
of each is //, so that it is convenient to write x in the 

form Aod-0//, and to denote it by Xq, the corresponding value 
of u being u^. The data are then either the bounding ordinates 
«o, wi, «2, • • • , Urn of the strips or their mid-ordinates u\, u%, 

The central ordinate is the ordinate through the centroid {see 
§3) of the trapezette. Its distance from any straight line parallel 
to the ordinate is equal to the mean distance of the trapezette 
from the line. 

9. Types of Formula. — The formulae that we have to con- 
sider are of five types. In the first four the ordinates are supposed 
to be at equal distances. 

(i.) The two trapezoidal rules. 

(ii.) Rules such as Simpson’s, in which more weight is given 
to some ordinates than to others. 

(hi.) The rules (i.) with corrections depending on the extreme 
values. 

(iv.) The rules (ii.) with corrections depending on the extreme 
values. 

(v.) Formulae which involve ordinates taken at unequal in- 
tervals. 

The formulae of types (i.) and (ii.) are called “rules.” This 
name is given to a formula which is made up of repetitions 
of a simpler formula. Suppose, for instance, that m is even and 
— 2)1, so that the m strips of the trapezette can be grouped in 
I)airs. Then, as wdll be seen presently, Simpson^s formula gives 
|//(«o+4Wi+« 2) as the area of the first pair; taking this for each 
pair, we get Simpsoids rule (—denoting approximate equality): 

Areals: -3-//(?/o+4Wi+«2)+-3A(M24-4W.Tf-«4)+ • • • 

* • * +^^(^^2n-2+4^2n-.|+W2n) 

— ■J//(w<)-l-4Wl-f*27/2"l”4W3“t"2W4"f* • • * 

• • • +2W2n-2+4W2n-l + W2n). 

10. Type (i.) : Trapezoidal. — ^lype (i.) covers two rules. 
{a) The trapezoidal rule, ordinarily so-called, applies when we 

know the bounding ordinates Wo, «i, Wi, • • • , Um- The area given 
by this rule is called the chordal area, and is denoted by C”i. 
The formula is 

Area— ri^//(2Z/o + Wl + «2+ • • • (0 

(/;) The trapezoidal ride for mid-ordinates applies when we 
know the raid-ordinates wj , wg , • • • , Wm-*- The area given 
by the rule is called the tangential area, and is denoted by Z’l. 
The formula is 

XxQVi^Ti^h{ui+ui-tt • • • +Wn»-i). (2) 

In each case, the formula is obtained by taking each strip 
separately and assuming that its top is a straight line, i.e., that 
the strip is a trapezium. 'J'aking the first strip, let KA and LB 
in fig. 2 be and Uv, and let MC be «*. Then the '^chordal'' 
area of the strip is found by replacing the arc ACB by the 
chord AB, so that the area is i/CL(AA+Lj 5 )=*^/r(Mo+«i); and 
the “tangential” area is found by replacing the arc by the tangent 
KT, so that the area is KL. MC^hu^. Taking the sum of all 
the strips, we obtain Ci in the one case and Ti in the other. 

11. Type (ii.): Weighted. — ^Under type (ii.) we shall only 
consider cases in which the data are the bounding ordinates 

ui, W2, • • • . There are corresponding formulae for cases in 
which the data are the mid-ordinates «i , ,«§,••• , but they 

are not so important. 

We have used C\ to denote the chordal area 
+ • • • +iwm). Now suppose that m is even and =»2». Then 
we can get a different chordal area by considering only 
W4, • • • , «2n. We call this C2, so that 

C2=2A(|«o+« 2+«4+ * • • +W2n-2+Jtt2n). 

Generally, suppose that ^ is a factor of m. Then we write 

CpE£/>/j(|«0+ttp+*<2p+ • • • 
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this being the chordal area when we only take mo, Uip, • • • 
into account. The “rules’* we arc considering are obtained by 
combining the C*s in various ways. 

The following are the most important rules of this type. In 
each case, as stated in §9, the rule is made up of repetitions of a 
formula. The “formula** and the “rule** are both given; “i4** 


denoting the area given by the “rule.** 

(a) m a multiple of 2 {Simpson* s rule). 

Area(Mo to W2)~y/(M«H-4Wi-|-W2) (4) 

A^U4 Ci-C 2) (4A) 

— }/i(uo+4^i\-h2U2+4Ua+2U4+ • • • 

• • ■ + 4 Mm-l + Mm). (4B) 

(b) m SL multiple of 3 {Simpson's second rule), 

Area(tto to U2)^lh{uQ-]r^ni+^U2-\-ua) (5) 

yl^i( 9 Ci-Q (SA) 

:^|A(Mo 4 - 3 Wl + 3 W 2 + 2 Wa + 3 « 4 + • • • 

• • • +3««-l + «^m). (5B) 

(r) m a multiple of 4. 

Area(Mo to 2/4)— /i^/f(7«o+32Mi-f i2222+32tt3+7M4) (6) 

^^.iV(64C.~2oG+C4). ( 6A) 

{d) m a multiple of 6 {Weddle's rule). 

Area(2/o to 2/6):^i=-r^(j/^(22o+5«i 4-2^2+62/3+2/4+ SWs+Wo) (7) 

~ iV(^5^i““6C2+C3). ( 7A) 

{c) m a multiple of 12. 

A^i{2Cx^ G) +irV( 8 C 3 - G) . (S) 


12. A Method of Construction. — The formulae given in the 
preceding section are not all obtained in the same way. They 
could all be found by a modification of the method mentioned 
later in §16. But the first three were originally obtained by 
making certain suppositions as to the upper boundary. For {a) 
two strips were taken together, and the top was supposed to be 
a parabola passing through the tops of three ordinates; for {b) 
three strips were taken, and the curve was supposed to be of 
the third degree; and for (r) four strips were taken, and the curve 
was supposed to be of the fourth degree. 

J'or detailed consideration, (a) will be sufficient. We can use 
fig. 2; KAy MCy LB being the three ordinates «o, 2/j, 2/2- The 
curve being a parabola, the tangent RC'f is parallel to the chord 
AB. The area of the trapezium AKLB is //(wo+z/a); and that 
of KKLT is 2liu\. The true area AKLBCA r.xceeds the former 
by the segment ACB, and falls short of the latter by the small 
pieces (spandrils) RAC and CBT, But we know that, for a 
parabola, the former dilTerence is double the latter. We must 
therefore take a weighted mean of the two expressions, in the 
ratio of 1 12; i.c., the area is 

^//(Mo+«2)+f • 2 AWi=^^( 2 / 0 + 4 « 1 +*< 2 )- 

We could, of course, have obtained this result analytically, 
1 f w ~ p+qx+y^^i the area is p{x2—x^ +iy(x2®— Xo^) +3/* ; 

and this can be reduced to the above form by using the relations 
iU\— p-\-qxQ-A-rX(?y u i ~ etc. , ih — etc. , h = \ {x2 — Xo ) . 

The general formula, when u is a polynomial in x of degree is: 

Area (2/0 toWfc)*=A(go2<o+giWi+g2tt2+ * • * +g*«*)» (9) 

where 

■ ■ ■ ('-'+■)«-'-.) ■ • • 

I'his is, in effect, the Newton-Cotes formtUa. 

13. The Prismoidal Formula* — ^An important application of 
quadrature-formulae is to finding the volume of a solid figure in 
terms of the areas of parallel cross-sections. In particular, sup- 
pose that a solid is bounded by two parallel planes, and that the 
area of the section by a plane parallel to these, at distance x 


from one of them, is of the form p+</Jt:+n^+.?.r*. 'Fhen, as is 
easily seen by drawing a graph of the areas of cross sections, 
Simpson’s formula applies to the volumd of the solid; so that, 
if the areas of the ends arc 60 and S>>, and the area of the mid- 
section is Sly the volume is ^lI{So~\-4Si+S2)} where IJ is the total 
breadth. This is called the prismoidal JormiiJa \ it applies not 
only to prismoids but also to the cone, the sphere and the 
ellipsoid. 

14. The Euler-Maclaurin Theorem. — For further progress, 
WT have to use the Euler-Maclaurin Ihcorcmy discovered in- 
dependently by Euler and by Maclaurin. The principle of this 
important theorem is that the difference between the trapezoidal 
area ^h(ih‘¥ui) and the true area of the strip mo to ni can be 
expressed as the difference of the values, for u^un and u — u\, 
of a function which only involves derivatives of u; i.e.y that 

f*' udx^ iM«o+«i) +r</> U)1 ** , (ii) 

.'Xo L. Jix—xo 

where [(b{x)]^J^ means 0 (jri) -“ 0 (.ro). The formula for ^(.r) is 

<P(x) = -- ^h'hdA- ’ * * 

(12) 

This theorem is exact if u is a polynomial in .v; it is sufficiently 
exact in a good many other cases. 

Applying this theorem to the successive strips, we get 

Area (//<, to /./„,) = G+ [0 ( v) | * , (13) 

L Ja:=jf0 

which is the Euler-Maclaurin theorem. 

An important feature of the theorem is that the terms in <p{x) 
involve //% //\ /r* • • • , so that by increasing the number of the 
strips we make a much greater decrease in the magnitude of the 
corrective terms. 

Another important point, w+ich docs not directly concern us 
here, is that we can transpose the terms so as to give a general 
formula for expressing a sum in terms of an integral 0 f. Calculus 
OF Differences). 

To make the theorem applicable to quadrature, when u is not 
given explicitly in terms of jr, we have to convert the derivatives 
////', //V", • • • , into the equivalent exprc.ssions involving central 
differences. If we only know //,>, Wj, 2/2, • we do not know 

the central differences of Uo and Um\ in this case two courses are 
open to us. We can express the derivatives in terms of the ad- 
vancing differences of 2/0 and the receding differences of - 
Gregory's formula - or w e can still use the central -difference 
formulae if we continue the series ol differences forwards and 
backwards at the extremities. 

15. Type (iii.) : Trapezoidal with Corrections. — Expressing 
the derivatives in (12) in terms of central differences, we get 

il=C’!+//j^-i^ju5;/+7VffA‘5*«- ec'iioA‘5'’«-|- • • (14) 

as the corrected trapezoidal formula. 'Fhe corrected trapezoidal 
formula for mid -ordinates is 

= - I . (15) 

L Jx-xo 

16. Type (iv.): Weighted with Corrections.— I'he Euler- 
Maclaurin formula gives us a method of constructing formulae 
such as those of Type (ii.), with additional terms to make the 
formula exact. Thus, to find a formula w+ich would give a 
correct result if u were of the form /»+7.v+A'.v“+.Lr^ w’e must 
find one such that the term in u' in the [ ] disappears. Siippo.se 
that m is even and = 22/. Then we have, the values for [ J being 
throughout .Vo and Xm, 

/|«G+[ — ^/rV+ terms in u'" etc.], 

A --G+ [“^/?V+ terms in //"' etc.] ; 

whence it follows that 


3^4 *:4Ci — Cj+ [terms in etc.], 
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which, as we should expect, is Simpson's formula with cor- 
rections. 

The following are the exact formulae corresponding to (fl)-(c) 
of §11. 

(i.) j 4 =§( 4 Ci— * ■ ■] (16) 

(ii.) i 4 = J(gCi-Cj)+[-^AV"+^,A«^M’^ • • • ] (17) 

(iii.) A = 3 V( 64 Ci-ioC 2 +C 4 )+ • • • 1 (18) 

(iv.) .4 =-j^g(i5Ci— 6C2+C3)+ [— •g^5A*M’^+ • • ■ ] (10) 

(V.) .l=a’s( 56 C,- 28 C 2 + 8 C,-C 4 )+[-ifTWA’*«/’'*‘+ • • •] (20) 

These formulae are not of great practical importance, but are 
useful as showing the relative accuracy of the various formulae. 

17. Degree of Accuracy. — In applying any of the above 
formulae to a concrete case, it should be borne in mind that their 
accuracy depends on the nature of the case. 

( 1 ) If u is a polynomial in x, of whatever degree, the Euler- 
Maclaurin theorem, and therefore also the formulae of §§15 and 
16, are exact, provided we take sufiicient terms. 

(2) If u is a definite function of :v, other than a polynomial, 
the series of corrective terms in any of these formulae is not 
usually convergent; and the degree of accuracy has to be ex- 
amined in each case. 

(3) The cases in which u is only known to be some function 
of .r are usually cases in which the //’s arc the result of observa- 
tion and are liable to error; and in these cases an excessive ac- 
curacy in the formula itself is of no advantage. 

18. Numerical Example. — For a numerical example, sup- 
pose that the relation betw'een u and x is that w= io/(jr+2o), 
and that we want the area of the graph of // from x — o to .r=6. 
We know from the Integral Calculus that this area is 

C dx = io(logf 26 — log,. 20) = 2 • 62364 26. 

x-t 20 

The values of w, and their dilTerenccs (including some at the 
end which depend on values of u not shown here), arc given in 
the following tabic:— 


19. Type (v.) : Unequal Intervals. — Under Type (v.) come 
two classes of cases. 

(i.) When the given w's are not at equal intervals, the area 
is to be obtained by expressing the variable u in terms of x 
by Lagrange's formula (Interpolation) and integrating. 

(ii.) If we are free to choose the w's, we may want to choose 
them to satisfy some condition; e.g., that we should restrict 
ourselves to a few ordinates, and place them so as to get the most 
I accurate value possible for the area; or that the coefficients of 
I the «'s should all be equal. Under this head come certain formu- 
j lac due to Gauss and Chebyshef (Tchebychev). 

II. MOMENTS OF TRAPEZETTE 

20. The moments of a trapezette with regard to a line L 
parallel to its ordinates are defined on the same principle as 
the moments of a lamina. Let L be at a distance X from the 
axis of ii. We suppose the area to be divided into a very large 
number of very small equal elements dS. To find the rth moment 
M/, we multiply each clement dS by its (:v — A’)'’ and add the 
results. The limit of this sum when all the elements are made 
indefinitely small is Mr , 

Wc need only consider moments about the axis of w, so that 
A" = o. The moments about the central ordinate (‘‘moments 
about the mean”) arc denoted by M\, M3, • • • ; the formu- 

lae for obtaining these from Mi, Mz, M3, ... are given in §4. 

21. Ordinates Given- — ^When the data are Wo, «i, Wz, . . . ,Um, 
the rth moment is the area of a trapezette whose ordinates are 

.v/Mi, • • • , This area is to be found by a quadra- 

ture-formula. 

22. Areas Given. — ^When, as is usually the case in the theory 
of statistics, the data arc the areas of the strips (of breadth h) 
of the trapezette, there are two methods of calculating the mo- 
ments of the trapezette. The areas of the m strips are denoted 
by (7j, fly, ris, • • • , fl,»«j. the total area being ilsajd-ay-f-UR • • • 
4 'flw-i* 

(i.) The first method involves an integration by parts. Let 
Ak be the sum of the areas from aj up to ak^\ inclusive, so that 


X 
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The sequence of differences shows that we can safely use the 
ordinary methods. 

(i.) The trapezoidal rule gives 

A ~ li (i -f M 1 «2+ tt3+ «4 + + 2 w®) 

• 62450, 


.4fc2Sfli-fflg-ffl}-F • • • +fl*>i, total area 
Then the rth moment is 

M r “ r Afn““r T , 

where Tr-i is the area of a trapezette whose ordinates, at suc- 
cessive distances h, are 

o, x{’-^Ai, Xz^^Az, • • • , /Im- 

This area is to be found by a quadrature-formula. The method 
applies to all cases in which this can be done. 

(ii.) The principle of the second method is similar to that of 
the Euler-Maclaurin theorem. The rth moment of each strip, 
say the strip from uo to U\, is split up into two portions, one of 
which is easily calculated from the data, while the other is of the 
form ^r(JCi)— ^r(i<fo), ^r{x) being a certain function of u and of 
the derivatives of u and of The procedure is as follows: 

(a) We regard the area of each strip as massed at its mid- 
ordinate, and thus obtain a raw moment 

Nr ^x\ai-^x\ai+ • • • ^x%^ (22) 


since h is here = i . 

(ii.) Since the number of strips is even, we can u.se Simpson’s 
rule. This gives 

A — i/l(Mo“f" 4 Ml+ 2 M 2 -|- 4 «»-h + 

^ 2 • 62365. 

(iii.) The correction for the trapezoidal rule is 

= - • ocx) 8 s. 

The corrected value is therefore 

A~2 • 62450— • 000853&2 • 62365. 

I'hus (ii.) and (iii.) both give a fairly good result. 


We have then to introduce certain corrections. 

(6) The simplest case is that of a douhle-taUed figure, i.e,, a 
figure whose upper boundary has close contact with the base at 
its extremities. In this case we only require the corrections for 
massing. The corrected moments are then given by the formulae 
(^o^ of course, being A) 

(23) 

M:^ at/ - J W+ vJf W 

Mi^Nf!^ihzNz^+hh^Ni^ 
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(c) If the figure is not double-tailed, we require also the cor- 
rections Jor abruptness y which consist in adding yprixm) —^rixo), 
as described above, to the expressions given in §23. 

These corrections are due to W. F. Sheppard, and are known 
as Sheppard’s corrections, though this name is sometimes given 
to the corrections for massing alone. 

III. CUBATURE 

23. The solid figure which corresponds to the trapezette is 
called a briquette. It is bounded by a pair of parallel planes, 
another pair of parallel planes at right angles to these, a base at 
right angles to these four planes (and therefore rectangular), 
and a top which is a surface of any form but such that every 
ordinate from the base cuts it in one point and one point only. 
The briquette may usually be regarded as divided into a number 
of minor briquettes by two sets of parallel planes, the distances 
between consecutive planes of each set being equal. If the 
breadth of the briquette is U one way and K the other, and it is 
divided into m slabs of breadth h by the one set of planes, and 
into n slabs of breadth k by the other set, then H=^mhy K=^nik. 
The position of an ordinate u is given by its co-ordinates with 
reference to two planes parallel to the two pairs of bounding 
planes; if these co-ordinates are x^.vo-\- 6 h and y = yo‘|-</>^% the 
length of the ordinate may be denoted by 
A process of cubature can usually be regarded as the combina- 
tion of two processes of quadrature, so that cubaturc-formulac 
can easily be derived from quadrature-formulae. Suppose, for 
instance, that m is a multiple of 2 and n is a multiple of 3, and 
that u is a polynomial of degree not exceeding 3 in x and 3 in y. 
Then we can group the minor briquettes in sets of 2X3, 
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shown in diagram i ; taking one such group, we can regard the 
area of each section at right angles to the ar-axis as found by 
Simpson’s second formula; and, representing each area by an 
ordinate of a graph, we can use Simpson’s formula to find the 
area of this graph, which represents the volume of the group of 
0 briquettes. "I’he result is an expression in which the coefficient 
of each u in diagram i is as shown in diagram 2. Or, as an alter- 
native method of getting this result, we can use operators. What 
we want is the value of a double-integral. We ran expre.ss the 
result of integrating with regard to x in the form 3/7(1 -f 4/i-i-/s2)«oo, 
where E denotes the result of changing from x to x+h (see 
Calculus of Differences) ; and the integration with regard to y 
has the effect of operating wdth where E' 

has a corresponding meaning. The combination of the two opera- 
tions gives the result shown in diagram 2. 

The formulae for the corrections of massing (§22) can be ob- 
tained in the same way. Suppose we are dealing with a briquette 
whose top has close contact with the base all along its boundary, 
and that we want the moment due to multiplying each element 
of the volume by x'^y^. Let the raw moment obtained by massing 
the volume of each minor briquette along its mid-ordinate be 
denoted by Then the corrected expressions for the moments 
are given by the formulae 

Ar2i~^2i-rV/W'„, 

{24) 

A/'22^ 

etc. 

where iV® is the total volume of the briquette. (W. F. S.) 

Bibliography. — There is a large number of text-books on ordinary 
mensurjition. R. M. Milne, Mensuration and Elementary Solid Geom- 
etry (1923), has a wide range. As to quadrature see Interpolation: 
bibliography. 


MENTAL DEFICIENCY. Mental defectiveness, as de- 
fined by the British Mental Deficiency act 1927 is, “a condition 
of arrested or incomplete development of mind existing before the 
age of eighteen years, whether arising from inherent causes or 
induced by disease or injury.” Mental deficiency, which is often 
inherited as a Mendelian recessive (see Heredity, Mendelism), 
is to be distinguished from ordinary insanity (q.v.), in which 
(here is a definite abnormality of the mind, whereas mental 
deficiency is due to arrested development of an otherwise normal 
mind, sometimes owing to deficiency of the secretion of the thy- 
roid gland (jee Hormone, Endocrinology). Legislation both in 
England and elsewhere has recognized the es.sential difference 
between mental deficiency and lunacy and the class of so-called 
“mental defectives” is generally dealt with by laws differing from 
those affecting the insane. These laws are based mainly on a 
recognition of (a) the educational, (b) the social and racial 
problem created by the presence of uncontrolled mentally defec- 
tive persons in the community. 

Great Britain and Ireland. — In England the Mental Defi- 
ciency act of 1913 was the outcome of the Report (1912) of the 
Royal Commission on the Care and Control of the Feebleminded 
appointed in 190S, and embodied a considerable number of its 
recommendations. The Mental Deficiency act 1927 introduces 
certain amendments of the 1913 act. 

The Elementary Education (Defective and Epileptic Children) 
act 1899, gave to local education authorities power to provide 
.special schools (day or residential) for mentally defective children 
between the ages of 7 and j 6 who, not being either dull or back- 
ward or idiots or imbeciles, were capable of benefiting by the edu- 
cation provided in such schools. Under the Elementary Education 
(Defective and Epileptic Children) act of 1914 these powers were 
made compulsory, and both acts were embodied in Part V., sections 
51-9 of the Elementary Education act 1921. Attendance at such 
schools may be enforced by a magistrate, provided it is clearly for 
the child’s benefit that he should attend a si)ccial school. Owing 
to the War and to the relatively high cost of these schools many 
authorities have failed to provide sufficient, in some cases, any 
special schools; there is practically no school provision for defec- 
tive children in rural areas. The estimated number of defective 
children is calculated at eight to ten per thousand of the school 
population. The latter figure is probably the more accurate. This 
gives an estimated total of from 42,000 to 52,000 (approximately ) 
defective children to be provided for, but provision has only been 
made for 16,292 children in 170 day and 20 re.sidential schools. 
In addition, the local education authorities must notify the local 
control authority of children who arc incapable of benefiting 
from education in special schools or who need to be placed under 
supervision or guardianship or given institutional care on leaving 
school. There are 109 occupation day centres, mainly in urban 
areas, for children excluded from schools, run for the most part by 
local voluntary mental welfare associations ; after-care committees 
and the above associations look after the children who have left 
.special schools, try to find them employment, supervise them at 
home and establish handicraft centres for them. 

The Mental Deficiency Acts . — The Board of Control, a section 
of the Mini.stry of Health, administers the Lunacy and the Mental 
Deficiency acts. The local control authorities arc statutory mental 
deficiency committees of county and county borough councils 
whose duty it is to provide for defectives, only when they can be 
certified as idiots, imbeciles, feebleminded or moral defectives, 
and who in addition are either (a) neglected, without visible means 
of support, cruelly used, etc.; (b) found guilty of any criminal 
offence and liable to be sent to or actually sent to an industrial 
school or prison; (c) notified by the local education authorities 
as ineducable or as needing institutional care on leaving a special 
school; (d) having given birth to or being pregnant of an illegiti- 
mate child whilst in receipt of poor relief. The duty of the 
authority is (a) to ascertain the defectives they must deal with, 
(b) provide supervision by visiting and watching over the defec- 
tive at home. This supervision is carried out either by specially 
appointed officers or by voluntary associations to whom statutory 
duties are delegated by the local authority. If this supervision is 
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insufiicient the authority may (c) send defectives to a certified 
institution under orders or (d) place them under guardianship 
under orders, i.e., under the charge of an individual having the 
powers of a parent over them. This order is made by a magistrate 
on a petition supported by two medical certificates. Orders are 
renewable by visiting justices at the end of each of the first two 
years, then every fnc years. The authorities must also provide 
suitable training or occupation for defectives who are under super- 
vision or guardianship, or have been sent to an institution. 

Local authorities are required to provide certified institutions 
for defectives; they can also send defectives to institutions pro- 
vided by other committees. The War prevented the development 
of institutions and a number of poor law institutions have been 
approved for the reception of defectives under orders. The Royal 
Commission estimated that there were 4-6 per thousand defectives 
in the population. Some 60,234 or 1-50 per thousand have been 
ascertained but only 20,091 defectives were in institutions or under 
guardianship under the act in Jan. 1927, many being found in 
institutions and homes as rescue cases, paupers, etc. 

The difficulties are: incomplete ascertainment of defective chil- 
dren, which handicaps preventive measures; lack of special edu- 
cational facilities for training defectives ; lack of institution accom- 
modation for adult defectives; lack of recognition of mental defect 
in cases coming before the courts. Greater efforts arc being made 
to safeguard the community and the defective by segregation of 
defectives with anti-social tendencies in institutions. 

Scotland. — The Mental Deficiency act for Scotland, 1913, does 
not differ very materially from the English act but the local 
authorities are local boards of control and the parish councils. 
There were 2,764 certified mental defectives on Jan. i, 1927. A 
Scottish Association for Mental Welfare was established in 1922. 
There is also an active movement for the establishment of a large 
colony for the feebleminded. 

Ireland. — ^The Mental Deficiency act does not apply to North- 
ern Ireland. There is only one institution for defectives in the 
whole of Ireland but certain religious communities intend opening 
others. 

British Empire. — ^Legi.slation in other parts of the British 
Commonwealth is generally modelled on the English Mental 
Deficiency act, 1913. 

In South Australia a Mental Deficiency act was passed in 1913; 
in Tasmania in 1920. The Mental Deficiency board, then estab- 
lished, published in 1925 a report on a mental survey of the 
prisoners in Hobart gaol. In Melbourne and Sydney .special 
schools and classes for mentally defectives and backward children 
are being established. 

The Mental Disorders act of 1916 regulates the care of defec- 
tives in the Union of South Africa. A national council for the care 
of the feebleminded watches over the interests of individual defec- 
tives and guides public opinion. 

In Canada a Federal act dealing with immigration prohibits the 
entry of mental defectives into the country. Each provincial 
government provides grants for the organisation of special classes 
for mentally deficient children in school attendance. Ontario, 
Alberta, Saskatchewan, Manitoba and Nova Scotia have made 
institutional accommodation for 1,500 cases. Several of the larger 
cities including Toronto, Winnipeg and Vancouver provide routine 
mental examinations for school children and for juvenile court 
cases, and .since 1928 the Canadian national committee for 
mental hygiene has been conducting surveys throughout the 
Dominion to determine the prevalence and significance of the 
problem. Alberta has recently passed an act for the sterilisation 
of the feebleminded. 

In New Zealand the Mental Defectives act of 1911 and the 
Education act of 1914 are the acts under which day schools, one 
or two residential schools and some institutions are established. A 
committee of enquiry (1925 j under the Ministry of Health recom- 
mended the establishment of a eugenic board for the compilation 
of a register of mental defectives and made recommendations for 
the sterilisation of certain mentally defective persons. 

European Countries.^ — ^The work among mentally defective 
persons in other countries follows much the same lines as are indi- 


cated in the description given below. The classification of defect 
differs .somewhat in different countries, and a class of '‘moral 
defectives'* is not universally recognised. Almost all countries 
have now made some provision for mentally defective persons, 
but the problem is still inadequately met. 

In France, mental defectives are dealt with under the law for 
the alienh passed as long ago as 1838 which has not been amended. 
Under this law persons can be placed in institutions at the request 
of their families, or by order of the prefect, if they are considered 
dangerous or in need of protection. Some difficulty is found in 
dealing with cases needing treatment but not institutional care but 
the work of treating the feebleminded at psychiatric clinics is 
likely to develop since the establishment of a clinic at Paris in 
1921. A law passed in 1919 recommends special classes for chil- 
dren but does not make them compulsory. 

In Italy the class imhecili morali is recognised. No exact figures 
are available as to the number of defectives. A general law on 
the protection of children was in preparation in 1926. There are 
only eight institutions set aside for the mentally defective ; accom- 
modation, 761 persons. Madame Montessori’s educational meth- 
ods (q.v.) were based on the experience gained among defective 
children in Rome. 

Another educational pioneer Dr. Ovide Decroly of Brussels 
similarly first interested himself in the study of defectives and 
later adapted his methods in use in his special school in Brussels to 
the teaching of normal children. His methods have been adopted 
in many of the elementary schools in Brussels. Belgium has a 
remarkable institution, the colony at Gheel, whose origin goes back 
to the 6th century, when a shrine was built to St. Dymphna, a 
martyred Irish saint. The principle of the Colony of some 20,000 
inhabitants caring for 2,000 alithics is freedom and home-life 
in the families of the citizens. Other similar colonies have been 
founded in the country. 

The institutional care of the feebleminded in Holland is almost 
I entirely in private hands, but special schools exi.st in the towns. 

I The Scandinavian countries have a good system of special 
schools and .several institutions, and considerable attention has 
been given to the training of defectives. 

It is estimated that there arc in Denmark between 6,000 and 
7,000 mentally defective persons in a population of 3,500,000 but 
there are no exact statistics. There are four large institutions, 
accommodating about 3,450 persons, and private homes taking 
350 patients. Special schools are not compulsory but they arc 
established in most of the large towns such as Copenhagen, which 
has a school for 700. A Marriage act is on the statute book which 
prohibits marriage with a mentally deficient person. 

Developments in Austria have been considerable since the 
War. There are special schools and classes for 2,794 children and 
20 institutions for the care and instruction of 1,498 mentally 
defective and epileptic children. 

Germany has a fine special school system, with schools in about 
600 different places. There are in all about 3,500 classes in these 
.schools, with accommodation for 67,000 children. Most of the 
special school children have had two years* trial in the elementary 
school, and those who are not able at the age of six to profit by 
the elementary school can attend a Vorklasse before being drafted 
into the special or normal schools. In Mannheim since the begin- 
ning of the century and later in Chariot tenburg, Frankfurt-on- 
Main and other towns, a system of so-called Forderklassen ha.s 
been established for the backward child whose mental difficulties 
may be due to exterior or physical causes and not to mental defect. 
In other towns there are classes for those who in later years of 
school life remain backward. 

The Institut J. J. Rous.scau in Geneva has been of inestimable 
value in the scientific study of the child. The founder Prof. Ed. 
Claparede has proceeded on the principle that the abnormal and 
normal child should be studied at the same time, and the institute 
has now become a laboratory for the study of the child in all his 
manifestations. In 1928 preparatory classes were established for 
children who cannot keep up with the lowest class. There are also 
“work-classes” which have more manual work even than the 
special schools. The employment schemes in institutions are 
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admirably organised. The Basle institution was opened in 1916 for 
the paid employment of defectives and a work and welfare home 
for girls, with similar aims was opened in 1924 at Komtz, near 
Berne. 

Bibliography.-— F ind/ Report of the Royal Commission on the 
Care and Control of the Feebleminded (1908) ; Mental Deficiency Act 
(1913) and Mental Deficiency and Lunacy {Scotland) Act (1913) 
3 and 4 Geo. V. ch. 28 and 38; Mental Deficiency Act (1927) 17 and 
18 Geo. V. Ch. 33; Cyril Burt, The Young Delinquent (1925); 
W. G. H. Cook, Insanity and Mental Deficiency in Relation to Legal 
Responsibility (1921) ; S. P. Davies, Social Control of the Feeble- 
minded (1923) ; A. Descoeudres, Viducaiion des Enfants Anormaux 
(1922). Education Act (1921), Part V., ii & 12, Geo. V., Ch. 51; 
Henry H. Goddard, Feeblemindedness ; Its Causes and Consequences 
(1914) ; W. Healy, The Individual Delinquent (1915) ; C. P. Lapa^e, 
Feeblemindedness in Children of School Age (1920) ; M. Montessori, 
The Montessori Method (1920) ; E. Seguin, Traitement moral, hygiene 
ci education des idiots et des autres enfants arrieris (1906) ; G. E. 
Shuttlcworth and W. A. Potts, Mentally Deficient Children (1922) ; 
A. F. Tred^old, Mental Deficiency, Amentia (1922). See also Eugen- 
ics; Backward Children; Education; Insanity. (E. F.) 

The United States^ — ^The care of mental defectives in the 
United States is regulated and controlled entirely by the individual 
Slates. At the present time, there arc 57 State institutions: every 
State except Utah, Nevada, New Mexico and Arizona has its own 
institution for mental defectives while some of the older and 
larger States have more than one. New York, for instance, has 
five, New Jersey, three, Massachusetts, three, Pennsylvania, three. 
These institutions frequently have a capacity of from 1,000 to 
3,000 inmates. 

Each institution has a school department for all those who are 
able to profit by school attendance. The curriculum comprises 
little or none of the academic studies, reading, writing, and count- 
ing, but is predominantly manual and industrial work. The older 
inmates work on the farm, in the shops, kitchens, dining rooms, 
etc., insofar as their mental condition permits. Practically all the 
work of the institution is done by them — under supervision. The 
ideal of the institution is to make the children happy. This is 
accomplished by giving them occupation that is pleasant and agree- 
able. The children are committed to thc.se institutions by the 
County Court and their maintenance is provided for by the State 
or in some instances, by the counties. 

Property valuation of the State institutions in 1923 was: 
real estate $35,407,762.01 ; personal property, $6,078,330.14. This 
is a total of $1,226.71 per patient. The real estate comprised 
44,465 ac. or 1*31 ac. per patient. Of this approximately one 
third was under cultivation. 

In addition to State institutions, there are 66 private institu- 
tions, usually licensed by the State, but managed for profit. Some 
of them give most excellent and expert training. Others arc little 
more than custodial. Besides these, many public school systems 
jirovide special classes for defective children. These children live 
in their own homes, go to school as do other children, and devote 
their time to learning manual and industrial work and trades. 

It is generally accepted that from 1% to 2% of children require 
institutional care. At least three States arc more or less active in 
the surgical sterilization of mental defectives. California leads 
in this. (H. H. Go.) 

MENTAL HYGIENE: see Psychotherapy and Psychi- 
atry. 

MENTAL TESTS: see Intelligence Tests. 

MENTAWEI, a group of islands off the west coast of 
Sumatra, D.E. Indies, situated from 80 to 100 m. off the centre 
of the west coast. They include Siberut, Sipura and Pageh 
•Pagai), or Nas.sau groups, of four large and ten very small 
islands. They are volcanic, subject to earthquakes, and sunken 
ioral reefs render them dangerous to approach. The shoics arc 
Hat and marshy ; in the interior are low wooded hills. The islands 
t'enerally are covered with thick forests. There are a few small 
‘ivers in Siberut. Pop. (1920), 8,310. The people are considered 
be of Caucasian origin, probably related to the very early 
indigenous peoples of Sumatra, and pre-Batak. The Mentawei 
inlanders have golden-brown skins, black hair, dark eyes, and 
inoad and flat noses; the men are of middle height, the women l 
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short and thick-set. They tattoo and have a custom resembling 
one of Hawaii — ^wearing flowers in the hair and behind the ears. 
They have an inflexible moral code, knowing nothing of divorce 
and punishing adultery with death. The man is the head of his 
own family and marriage is either endogamic or cxogamic. Polyg- 
amy is not practised. Their religion is nature-worship, oblations 
being made in the forest to nature-spirits: they have no idols, 
nor temples, but are known to set up a bamboo cylinder in the 
forest and decorate it with scraps of cloth, leaves, and flowers, 
a rite which may be phallic in origin. They are governed by village 
chiefs. Houses are of bamboo and atap on piles. 

Although a pt‘aceful folk amongst them.selves, the Mentawei 
islanders carry arms, chiefly the bow, with poisoned arrows, and 
before Dutch influence became sufficiently assertive they were 
wont to raid neighbouring coasts, and even to attack small trad- 
ing vessels. Agricultural development is at a low stage but they 
grow fruit, coco-nuts, sugar-cane and tobacco. They are keen 
hunters and fishers and collect forest products. They are good 
boat-builder.s. The i.slanders are fond of feasts, accompanied by 
much drum-beating and dancing; their language resembles that 
of the Karo Bataks. No roads exist, nor is there any regular 
communication with the mainland. (E. E. L.) 

MENTEITH or MONTEITH, a district of south Perth- 
shire, Scotland, roughly comprising the territory between the Teith 
and the Forth. Formerly it was a .stewartry and gave the title 
to an earldom. The title wa.*: first held by Gilchrist, a Celtic 
chief ennobled by Malcolm IV., and pas.sed .successively to Walter 
Cornyn, to a branch of the Stewarts, and finally to the Grahams, 
becoming extinct in 1694. The lake of Menteith, situated 2^ m. 
S. of Loch Vennachar measures m. long by i m. broad, and 
contains three islands. On Inchniahome (Gaelic, “the Isle of 
Rest”) are the ruins of an Auguslinian priory founded in 1238 
by Walter Comyn. The island was the residence of Queen Mary, 
when a child of five, for a few months before her departure to 
France in 1548. On Inch Talla stands the ruined tower of the 
earls of Menleith, dating from 1428. The village of Port of Mon- 
teith (i)op. of parish, 1,019), on the norih shore of the lake, is 
3i m. from the station of the same name on the L.N.E.R. Forth 
and Clyde line. 

MENTHOL: see Camphors. 

MENTONE (Fr. Menton), a town in the department of the 
Alpes Maritimes in south-east France, on the shore of the Medi- 
terranean, about 15 m. by rail E. of Nice. Pop. (1926) 19,599. 
Mentone was probably the Lumone of the Itineraries, but no 
Roman remains exi.st. After having liclonged to the counts of 
Ventimiglia and a noble Genoese family, it was purchased about 
the middle of the 14th century by the Grimaldis, lords of Monaco. 
During the First Republic and the First Empire it belonged to 
France, but in 1815 it reverted to the prince of Monaco, who sub- 
jected it to such exactions that in 1848 its inhabitants proclaimed 
the town (with Roquebrune on the west ) independent, under the 
protection of Sardinia. In i860 both Mentone and Roquebrune 
were purcha.sed by France from’ the prince of Monaco, and added 
to the department of the Alpes Maritimes then formed out of the 
county of Nice, ceded the same year to France by Sardinia. The 
town is built in the form of an amphitheatre on a rocky promon- 
tory, which divides its semicircular bay into two portions. Below, 
along the seashore, is the town of hotels and foreigners, while 
above, and inaccessible to wheeled vehicles, is that of the native 
Mentonese, with steep, narrow and dark streets, around the strong 
castle which was once its protection against pirates. In the old 
town is the church of St. Michel, partly rebuilt since an earth- 
quake in 1887. Facing south-east, and sheltered on the north and 
west by mountains, the bay of Mentone has a good climate and 
is frequented by invalids. The mean for the year is 61'' F, while 
that for the winter is about 46® F. Frost occurs on the average 
only once in ten years. Mentone has almost tropical vegetation, 
lemon-trees, olive-trees and pines rise in successive stages on 
surrounding slopes. 

MENTOR, in Greek legend, the son of Alcimus and friend of 
Odys.seus {q.v.), who makes him guardian of his household (Orf., 
ii., 226). In Fenelon’s TiHemaque he plays a prominent part, giving 
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the hero much good advice; hence the modem use of mentor for 
adviser, sage counsellor. 

MENUS. The literal interpretation of the word menu is 
“minute detail,” and it is used to denote the particulars of the 
different courses of a meal. A menu should be drawn up for every 
meal, however simple or elaborate, in order that the food may 
be well balanced and that variety may be introduced and the food 
made interesting. 

The compilation of elaborate menus demands a knowledge of 
cookery in all its branches without which a meal would not be 
well planned, whilst the arrangement of simple home meals, al- 
though requiring le.ss culinary skill, needs careful thought in order 
that the food may be well planned, varied and economical. 

Monotony is the chief difficulty encountered when catering for 
the average household, w^here the amount of money which can 
be spent on food is limited. 

Menu Making. — full dinner menu conipri.ses the following 
courses: Hors Doeuvres; Potage or Soup: Poisson or Fish; 
Entree: Releve or Remove; Roti or Roast; Entremet; Dessert; 
Coffee. But it is only for elaborate meals that xill arc introduced; 
the tendency to-day being for simpler and shorter repasts. 

Careful consideration should be given to several points of which 
the following are the most important: — (i ) The number of guests 
and the cost to be incurred. (2) The ability of the cook and the 
facilities of the kitchen. It would be unreasonalilc to expect a 
cook, working single handed, to prepare an elaborate hot meal of 
many courses. A capable and exix?rienced person can cook and 
serve a dinner for six or eight guests provided some dishes in- 
cluded in the menu can be t>repared in advance. (3) The taste 
of the guests. When possible one or two of the guests’ favourite 
dishes should be introduced. (4) The season. In hot weather 
light and easily digested food should be selected, with plent}' of 
fre.sh fruit and \*egetables, whilst during the winter months more 
heat-gi\ing and fat-forming food is preferable. Full use should 
be made of food that is in season, (5) The food value of the 
meal. When planning meals, whether elaborate or simple, thought 
should be given to the food value of each course, and a special 
effort made to provide a well-balanced meal. Therefore, some 
knowledge of the classification of the different foods and their 
food value is necessary. (See Diet and Dietetics.) 

(D.D. C.T.) 

MENZEL, ADOLPH FRIEDRICH ERDMANN VON 

(1815-1905), German artist, was born at Breslau on Dec. 8, 
1815. Left an orphan in 1832, Menzel had to maintain his family. 
In 1833 Sach.se of Berlin publi.shed his first work, an album of 
J3en-and-ink drawings reproduced on stone, to illustrate Goethe s 
little poem, “Kiinstlers Erdenwallen.” He executed lithographs 
in the same manner to illustrate Denkwurdi^keiten aiis der bran- 
denburghch-preussi.se hen Geschichte, pp, 834-836; “The Five 
Senses’' and “The Prayer,” as well as diplomas for various cor- 
porations and societies. From 1839 1S42 he produced 400 

drawings, reviving at the same time the technique of engraving 
on wood, to illustrate the Geschichtc Friedrichs des Grossen by 
Franz Kugler. Later works are: Friedrichs des Grossen Annee in 
Hirer Unif or mining, Soldaten Friedrichs des Grossen, and finally, 
by order of the king Frederick William IV., he illustrated the 
works of Frederick the Great, IllustratiQticn zu den Werken 
Friedrichs des Grossen (1843-49 ). 

Meanwhile Menzel devoted himself to the art of painting and 
he soon produced a great number and variety of pictures, always 
showing keen observation and honest workmanship. Among the 
most important of these works are “The Forge” (1875) iind “The 
Market-place at Verona.” Invited to paint “The Coronation of 
William I. at Koenigsberg,” he produced an exact representation 
of the ceremony without regard to the traditions of official paint- 
ing. Menzel died at Berlin on Feb. 9, 1905. He was the first 
painter to be given the order of the Black Eagle. The national 
gallery in Berlin contains 43 of his most important paintings. 

MEPHISTOPHELES, in the Faust legend, the name of the 
e\dl spirit in return for whose assistance Faust signs away his soul. 
The origin of the conception and name has been much debated. 
In Dr. FatisFs Hdllenswang “Mephistophiel” is one of the seven 


great princes of hell; “he stands under the planet Jupiter, his 
regent is named Zadkiel, an enthroned angel of the holy Je- 
hovah.” The origin of the idea of Mephistopheles in Faust’s mind 
is thus clear. He was one of the evil demons of the seven planets, 
the Maskim of the ancient Akkadian religion, a conception trans- 
mitted through the Chaldeans, the Babylonians and the Jewish 
Kabbala to mediaeval and modern astrologers and magicians. 
This suggests a plausible theory of the origin of the name. In the 
ancient Mesopotamian religion the Intelligence of the planet 
Jupiter was Marduk, “the lord of light,” whose antithesis was 
conceived as the lord of darkness. According to C. Kiesewetter 
(Faust in der Geschichte und Tradition, p. 163), then, Mephis- 
topheles (or rather Mcphostopheles) is “he who loves not light” 
(Gr. tiv4>S>s Schroer, however, prefers the derivation 

from Hebr. Mephiz, destroyer, and tophel, liar (Faust, ed. 1886, 
i. 25), which is supported by the fact that nearly all the names 
of devils in the i6th century magic books are derived from the 
Hebrew. 

Kiesewetter, applying to the Faust legend the principles of 
modern psychical research, held that Mephistopheles had a real 
existence for Faust, the medium and somnambulist, as the ob- 
jectification of his own “transcendental substance,” appearing in 
various guises — as a bear, as a little bald man, as a monk, etc.— 
but always recognizable as the same “familiar.” However this 
may have been, the Mephistopheles of the Faust-books, who com- 
bined the qualities of the devil of theolog>" with those of the 
kobold of (German myth, was certainly an objectification of the 
ideas of the age, which believed in kobolds and went in constant 
terror of the devil. 

The Mephostophilcs of the Faust-books and the puppet play.s 
passed with little or no modification into literature as the Mephis- 
tophilis of Marlowe’s Faustiis. Mephistophilis has the kobold 
qualities; he not only waits upon Faustus and provides him wilb 
sumptuous fare, he indulges in horse-play and practical joking of 
a homely kind. He is, however, also the devil, as the age of the 
Reformation conceived him — ^a fallen angel who has not forgotten 
the splendour of his first estate, and who pictures to Faust the 
glories of Heaven in order to accentuate the horrors of the Hell 
to which he triumphantly drags him. Goethe's Mephistopheles is 
altogether another conception. Some of his traditional qualities 
are indeed pre.served; the scene in Auerbach’s Keller shows that 
he has not altogether shed his character as kobold, and, like the 
planet-spirits of the old magic, he appears alternately in animal 
and human shape. He is also identified with the devil; thus, in 
accordance with old German tradition, he is dressed as a noble- 
man (ein edler Junker), all in red, with a little cape of stiff silk 
a cock’s feather in his hat, and a long pointed sword; at the 
witches’ Sabbath on the Brocken he is hailed as “the knight with 
the horse’s hoof,” and Sybel in Auerbach’s Keller is not too 
drunk to notice that he limps. But his limp is the only indication 
that he is Lucifer fallen from Heaven. He could not, like Mar- 
lowe’s Mephistophilis or Milton’s Siitan, regretfully paint the 
glories of the height from which he has been hurled; for he denies 
the distinction between high and low, since “everything that 
comes into being deserves to be destroyed.” He is, in short, not 
the devil of Christian orthodoxy, a spirit conscious of the good 
against which he is in revolt, but akin to the evil principle of the 
older dualistic systems, with their conception of the eternal an- 
tagonism between good and evil, light and darkness, creation and 
destruction. (See Faust.) (W. A. P.) 

MEPPEL, a town in the province of Drente, Holland, i6l m. 
by rail N. by E. of Zwolle. Pop. (1926) 12,108. It is situated 
at the confluence of a number of canals and rivers which com- 
municate with the Zuider Zee by the Mcppeler Diep, and rose 
rapidly into prominence in the 19th century. It trades in butter, 
eggs, cattle and pigs. Bleaching, dyeing and shipbuilding arc also 
carried on. 

MEQUINEZ, a city of Morocco, situated 514 metres above 
the sea, about 70 m. from the west coast and 36 m. W.S.W. 

Fez, on a long spur in a plain bounded on the north by the massif 
of Jebel Zerhoun and on the south by the plateaux of mid- At las 
on the borders of the Wad Bou Fekrane, on the road to Rabat, 
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in 33® 56' N., 5® 50' W. The town wall, with its four-cornered 
towers, is pierced by nine gates. A lower wall of wider circuit 
protects the luxuriant gardens in the outskirts. Mequinez, at a 
distance, appears a city of palaces, but it possesses few buildings 
of any note except the palace and the mosque of Mulai Ismail, 
which serves as the royal burying-place. The palace, founded in 
1634, was described in 1821 by John Windus in his Journey to 
Mequinez (London, 1825) as “about 4 m. in circumference, the 
whole building exceeding massy, and the walls in every part very 
thick; the outward one about a mile long and 25 ft. thick.” The 
interior is composed of oblong courtyards surrounded by buildings 
and arcades. These buildings are more or less square, with 
pyramidal roofs ornamented outside with green glazed tiles, and 
inside with richly carved and painted woodwork in Mauresque 
.style. The walls are tiled to a height of 4 or 5 ft., and above they 
arc finished in plaster, whitewashed or carved into filigree work. 

The ancient stables are particularly fine. One may note also 
.some beautiful gateways, especially Bab-Mansour-el-Euldj (iSth 
century), on the square El-Hedim, Bab-el-Khamis, on the west 
of the Mcllah. Outside the walls to the north-west is the tomb 
of Sidi-Mohammed-ben-Aissa, patron of Mcknes and of the 
religious brotherhood of the Aissaouas, so well known for its 
si range rites ; they gather in great numbers at Meknes at the time 
of the festival of the saint. The new town stretches to the east 
of the original one, in a very open situation, near the railway 
station, which links it with Fez, Tangiers and Casablanca. Meknes 
is a rnakhzen or imperial town, one of the residences of the sultan. 
On the account of its geographical position in the middle of vast, 
fertile plains at the exit from the mid-Atlas and Jebel Zarhoun, 
it seems marked out for a great future. The population is 29,930, 
of which 18,682 are Mu.slim, 6,325 Jews and 4,923 Europeans. 

Meknes is named from the great Zenata tribe of the Miknassa. 
It w^as at first an Almohade citadel called Tagraret. Its great 
importance dates from the 17th century; it was the favourite 
residence of Moulai-lsmail, who, during his long reign of 55 
years, raised there the buildings which have given to Mcknes 
the name of “Moroccan Versailles.” Gen. Moinier entered it on 
June 8, 1911, and the surrounding region was afterwards pacified. 

Sec C 3 . Houdas, Monographic de Meknh, traduit de Tarabe (Paris, 
1S85) ; Ed. Arnaud, Monographic de la region de Meknes (Casablanca, 
J917). 

MERANO, a town of northern Italy, in the province of 
Bolzano, 20 m. N.W. of it by the Val Venosta railway, which runs 
10 Malles Venosta, 37 m. N.W.: thence roads run to Landcck and 
the Lower Engadine by the Rcschen Scheideck pass, or to the 
latter by the Munster valley and the Ofen pass. Pop. (1921) 
19,185 (town); 21,312 (commune). The town is at a height of 
1,001 ft., at the foot of the vine-clad Kuchelberg, and on the right 
l>ank of the Passerra River, above its junction with the Adige. 
The name includes several adjacent villages, Maia Alta and Bassa 
being on the left bank of the Passcria, while Gratsch is on its right 
bank and north-west of the main town. The most noteworthy 
building is the parish church (14th to 15th centuries) but there 
are many handsome modern buildings and promenades for visitors. 
Merano is a resort for consumptives by reason of the pure air and 
the lack of wind and rain in the winter. It is also visited in spring 
for the whey cure and in autumn for the grape cure. 

To the north-west, on the Kuchelberg, is the half -ruined castle 
of Tirolo (2,096 ft.), the original seat of the family which gave its 
name to the county. Merano is first mentioned in 857. From the 
12th century to about 1420 it was the capital of the Tirol, but 
ihen gave way to Innsbruck. 

MERBECK (or Marbeck), JOHN (d. c. 15S5), English 
theological writer and musician, was organist of St. George’s, 
Windsor, about 1540. Four years later he was convicted of heresy 
and sentenced to the stake, but received a pardon through inter- 
vention of Gardiner, bishop of Winchester. In 1550 Merbeck 
published his Booke of Common Praier noted intended to pro- 
vide for musical uniformity in the use of the First Prayer Book 
of Edward VI. Merbeck’s object was to provide a “playne tune” 
for the daily offices of the church. His “playne tune” is defined 
hy H. C. Colies in Grove’s Dictionary as being “neither ‘plain- 


song’ in the technical sense (notes of undefined value) nor men- 
sural music (notes of strict value), but a typically English 
compromise between the two, designed to guide the singer in his 
new problem of singing an accentual language in place of a quan- 
titative language.” Other principles triumphed, but in the 19th 
century Merbeck s excellent work was recognized. His Booke 
was reprinted in 1844 and the .sung Eucharist in the ICnglish 
Church is largely based on his work. Merbeck compiled the first 
English concordance of the Bible, and several devotional and 
controversial works of a strongly ('alvinistic character. A number 
of his musical compositions arc preserved in manuscript in the 
British Museum, and at Oxford and Cambridge. He died, probably 
while still organist at Windsor, abnut 15S5. His son, Roger 
Merbeck (1536-1605), was the first registrar of the College of 
Physicians in London, and chief physician to Queen Elizabeth. 

MERCANTILE (or Commercial ) AGENCIES. The name 
given in America to organizations designed to collect, record and 
distribute to regular clients information relative to the standing 
of commercial firms. In Great Britain and some European 
countries trade protective societies, composed of merchants and 
tradesmen, are formed for the promotion of trade, and members 
exchange information regarding the standing of business houses. 
These societies had their origin in the associations formed in the 
middle of the 19th century for the purpose of disseminating in- 
formation regarding bankruptcies, assignments and bills of sale. 
The mercantile agency in the United States is a much more com- 
prehensive organization. It came into existence after the financial 
crisis of 1837. Trade in the United States had become scattered 
over a wide territory. Communication W'as slow and the town 
merchant was without adequate information as to the standing 
of many business men seeking credit. Undoubtedly the severity 
of the collapse of 1837 was due in part to the insufficiency of this 
information. New York merchants, who had suffered so severely 
determined to organize a headquarters where reports regarding the 
standing of customers could be exchanged. Lewis Tappan (1788- 
1873), founder of the Journal of Commerce (1828) and a promi- 
nent anti-slavery leader, undertook the work and establi.shed in 
New York (1841) the Mercantile Agency, the first organization 
of its kind. The system has been wdclely cleveloj^ed since. 

MERCANTILE MARINE: see Shipbuilding, Shippinc;, 
History of. 

MERCANTILE SYSTEM. The name given to the 
economic policy which developed in Europe at the close of the 
middle ages. The doctrine of the mercantile system, stated in its 
most extreme form, made wealth and money identical, and re- 
garded it therefore as the great object of a community so to 
conduct its dealings with other nations as to attract to itself the 
largest possible share of the precious metals. Each country's in- 
terest was to export the utmost possible quantity of its own manu- 
factures and to import as little as possible of those of other 
countries, receiving the difference of the two values in gold and 
silver. This difference is called the balance of trade, and the 
balance is favourable when more money is received than is paid. 
Governments might resort to all available expedients — prohibition 
of, or high duties on, the importation of foreign wares, bounties 
on the export of home manufactures, restrictions on the export of 
the precious metals — for the purpose of securing such a balance. 

But this statement of the doctrine, though current in textbooks, 
does not represent correctly the views of all who belonged to the 
mercantile school. Many members of that school were much too 
clear-sighted to entertain the belief that wealth consists exclusively 
of gold and silver. The mercantilists may be best described, as 
W. G. F. Roschcr remarked, not by any definite economic 
theorem which they held in common, but by a set of theoretic 
tendencies, commonly found in combination, though severely 
prevailing in different degrees in different minds. The underlying 
principles may be enumerated as follows; (i) the importance of 
possessing a large amount of the precious metals; (2) an exalta- 
tion (a) of foreign trade over domestic, and (h) of the industry 
which works up materials over that which provides them; (3) the 
value of a dense population as an element of national strength; 
and (4) the employment of State action in furthering artificially 
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the attainment of the ends proposed. 

The discoveries in the New World had led to a large develop- 
ment of the European currencies. The old feudal economy, founded 
principally on dealings in kind, had given way before the new 
“money economy,” and the dimensions of the latter were every- 
where expanding. Circulation was becoming more rapid, distant 
communications more frequent, city life and movable property 
more important. The mercantilists were impressed by the fact 
that money is wealth sid generis^ that it is at all times in uni- 
versal demand and that it puts into the hands of its possessor 
the power of acquiring all other commodities. The period, again, 
was marked by the formation of great States, with powerful 
governments at their head. These governments required men and 
money for the maintenance of permanent armies, which, especially 
for the religious and Italian wars, were kept up on a great scale. 
Court ex^^enses, too, were more lavish than ever before and a 
larger number of civil officials was employed. The royal domains 
and dues were insufficient to meet l.hese requirements, and taxa- 
tion grew’ with the demands of the monarchies. Statesmen saw 
that for their own political ends industry must flourish. But 
manufactures make possible a denser population and a higher 
total value of exports than agriculture; they open a less limited 
and more promptly extensible field to enterprise. Hence they 
became the object of special governmental favour and patronage, 
whilst agriculture fell comparatively into the background. The 
growth of manufactures reacted on commerce, to which a new 
and mighty arena had been opened by the establishment of 
colonies. These were then viewed simply as estates to be worked 
for the advantage of the mother countries and the aim of states- 
men was to make the colonial trade a new source of public 
revenue. Each nation, as a whole, working for its owm power 
and the greater ones for predominance, they entered into a com- 
petitive struggle in the economic no less than in the political 
field, success in the former being indeed, by the rulers, regarded 
as instrumental to pre-eminence in the latter. A national economic 
interest came to exist, of which the government made itself the 
representative head. States became a sort of artificial hothouse 
for the rearing of urban industries. Production was subjected to 
systematic regulation, with the object of securing the goodness 
and cheapness of the exported articles, and .so maintaining the 
place of the nation in foreign markets. The industrial control was 
exercised, in part directly by the State, but largely also through 
privileged corporations and trading companies. High duties on 
imports were resorted to, at first perhaps mainly for revenue, but 
afterwards in the interest of national production. Commercial 
treaties were a principal object of diplomacy, the end in view 
being to exclude the competition of other nation.s in foreign mar- 
kets, whilst in the home market as little room as possible was 
given for the introduction of anything but raw materials from 
abroad. The colonies were prohibited from trading with other 
European nations than the parent country, to which they sup- 
plied either the precious metals or raw produce purchased with 
home manufactures. Under the Mercantile System a colony was 
thus regarded as a hewer of wood and drawer of water for the 
Mother Countr>'. For Britain, the loss of the North American 
colonics was a major consequence of the doctrine. 

That the efforts of governments for the furtherance of manu- 
factures and commerce under the mercantile system were really 
effective towards that end is admitted by Adam Smith, and cannot 
reasonably be doubted, though doctrinaire free-traders have often 
denied it. Technical skill must have been promoted by their en- 
couragements: whilst new forms of national production were 
fostered by attracting workmen from other countries, and by 
lightening the burden of taxation on struggling industrie.s. Com- 
munication and transjiort by land and sea were more rapidly im- 
proved; and the social dignity of the industrialist was enhanced. 

Such a mercantile policy had been already practised in the 
14th and 15th centuries, thus preceding any formal exposition 
or defence of its speculative basis. At the commencement of 
the 1 6th century it began to exercise a widely extended influence. 
Charles V. adopted it, and his example contributed much to its 
predominance. Henry VIII. and Elizabeth conformed their 


measures to it. The leading States soon entered on a universal 
competition for manufacturing and commercial preponderance. 
Through almost the whole of the 17th century the prize, so far 
as commerce was concerned remained in the possession of Holland, 
Italy having lost her former ascendancy by the opening of the 
new maritime routes, and Spain and Germany being depressed by 
protracted wars and internal dissensions. The admiring envy of 
Holland felt by English politicians and economists appears in 
such writers as Raleigh, Mun, Child and Temple. Cromwell, by 
his Navigation Act, which destroyed the carrying trade of Holland 
and founded the English empire of the sea, and Colbert, by his 
whole economic policy, domestic and international, were the chief 
practical representatives of the mercantile system. 

See G. Schmoller, The Mercantile System (Eng. trans., 1896) ; also 
the articles, Balance of Trade; Free Trade; Protection; Physio- 
CRATic School, etc. 

MERCAPTANS are organic chemical compounds of similar 
type to the alcohols (q.v.) but containing sulphur in the place of 
oxygen. They are thus thioalcohols or thiols. Their generic name 
is derived from “mercuric aptum” which refers to the formation 
of characteristic crystalline mercury salts by the interaction of 
the thiols with mercuric oxide. 

Mercaptan! may be either aliphatic or aromatic. Ethyl mercap- 
tan, C2H5-SH, a typical aliphatic thiol, is a volatile liquid boiling 
at 36-2 C and sparingly soluble in water; it has a disagreeable 
smell. It is made by warming calcium ethyl sulphate with 
aqueous potassium hydrosulphide, and also by passing sulphur- 
etted hydrogen into a solution of aluminium bromide in ethyl 
bromide, when a crystalline product, AlBr.rCL>Hr,Br,H2S, separate.^ 
which yields the mercaptan on treatment with water. Ethyl 
mercaptan is used commercially in the production of the drugs 
sulphorial {q.v.), trional and tetronal. 

Phenyl mercaptan, CrHs-SH, the simplest aromatic thiol, is a 
liquid boiling at 169-5® C, and is prepared by acting on ben- 
zenediazonium chloride {see Diazo-compounds) successively with 
potassium ethyl xanthale and caustic alkali. 

MERCARA, the capital of the province of Coorg, in South- 
ern India, situated on a plateau about 4,000 ft. above the sea. 
Pop. (1921), 5,675. It consists of two quarters: the fort, con- 
taining the public offices, the old palace, and the residence of the 
commissioner; and the native town of Mahadevapet. 

MERCATOR, GERARDUS [latinized form of Gerhard 
Kremer] ( 1 51 2-1 594), Flemish mathematician and geographer, 
was born at Rupelmonde, in Flanders, on March 5, 1512. He 
studied at Bois-le-Duc and at Louvain where he met Gemma 
Frisius, a pupil of Apian of Ingolstadt, from whom he derived 
much of his inclination to cartography and scientific geography. 
In 1534 he founded his geographical establishment at Louvain; in 
1537 he published his earliest known map, now lost {Terrae 
sanctae descriptio). In 1537--40 he executed his survey and map 
of Flanders {Exactissima Flandriae descriptio), of which a copy 
exists in the Musee Plantin, Antwerp. At the order of Charles V., 
Mercator made a complete set of instruments of observation for 
the emperor^s campaigns. In 1538 appeared Mercator s map of 
the world in (north and south) hemispheres, rediscovered in 1878 
in New York; this work shows Ptolemy’s influence still dominant 
over Mercatorian cartography. In 1541 he issued the celebrated 
terrestrial globe, which he dedicated to Nicolas Perrenot, father 
of Cardinal Granvelle: this was accompanied by his Libellns dc 
usu glohi, which is said to have been presented to Charles V. In 

1551 a celestial globe followed. In 1533 Mercator had retired for 
a time from Louvain to Antwerp, partly to avoid inquiry into his 
religious beliefs; in 1544 he was arrested and prosecuted for 
heresy, but escaped serious consequences. He now accepted in 

1552 the chair of cosmography at the nev/ly established Univer- 
sity of Duisburg. The organization of the university was ad- 
journed, and never completed in Mercator’s lifetime; but he now 
became cosmographer to the duke and permanently settled on 
German soil. Soon after this, however, he paid a visit to Charles 
V. at Brussels, and presented the emperor with a cosmos, 3 
celestial sphere enclosing a terrestrial, together with an explana- 
tory Declaratio: this work marks an era in the observation of 
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longitude by magnetic decimation^ perfected by Halley. Charles 
rewarded the author with the title of imperatom domesticus 
{Hofrath in the epitaph at Duisburg). 

In 1554 Mercator published his great map of Europe in six 
sheets, three or four of which had already been pretty well worked 
out at Louvain; a copy of this was rediscovered at Breslau in 
1889. Herein Mercator begins to emancipate himself from 
Ptolemy; thus Ptolemy’s 62® for the length of the Mediterranean, 
reduced to 58® in the globe of 1541, he now cuts down to 53®. 
On Oct. 28, 1556, he observed an eclipse at Duisburg; in 1563 
he surveyed Lorraine, at the request of Duke Charles, and com- 
pleted a map of the same (Lotfiaringiae descripiio) ; but it is un- 
certain if this was ever published. In 1564 he engraved William 
Camden’s map of the British Isles; in 1568 he brought out his 
Chronologia, hoc est temporum demonstratio ... ah initio mimdi 
usque ad annum domini 1568, ex eclipsihus et observatiombus 
astronomicis. In the same year was published his memorable 
planisphere for use in navigation, the first map on “Mercator’s 
projection,” with the parallels and meridians at right angles (Nova 
ct aucta orbis terrae descriptio ad usum navigantium accom- 
modata). Improvements were introduced in this projection by 
Edward Wright in 1590; the more general use of it dates from 
about 1630, and largely came about through Dieppese support. 
In 1572 Mercator issued a second edition of his map of Europe; 
in 1578 appeared his Tabidae geographical ad mentem Ptolemaei 
rcstihUae et emmdatae; and in 1585 the first part (containing 
Germany, France and Belgium) of the Atlas y sive cosmographicae 
meditationes dc fabrica niundi, in which he planned to crown his 
work by uniting in one volume his various detailed maps, so as 
to form a general description of the globe. 

In 1585 he adapted his Europe to the Atlas; in 1587, with the 
help of his son Rumold, he added to the same a world-map 
(Orbis terrarum compendiosa descriptio) , followed in 1590 by 
a second series of detailed maps (Italy, Slavonia, Greece and 
Candia). The rest of the regional and other plans in this under- 
taking, mostly begun by Gerard, were finished by Rumold. The 
designs are accompanied by cosmographical and other disserta- 
tions. some of the theological views in which were condemned as 
heretical. (See the Duisburg edition of 1594, folio.) In 1592 
Mercator published, two years after his first apoplectic stroke, a 
Harmonia evangeliorum. He died on Dec. 5, 1594, and was 
buried in St. Saviour’s church, Duisburg. With Ortelius he helped 
to free geography from the tyranny of Ptolemy; his map and 
instrument work is noteworthy for its delicate precision and 
admirable detail. 

See the Vita Mercaioris by Gualtcrus Ghymnius in the Latin editions 
of -the Atlas; Girard Mercator , sa vie el ses oeuvres, by Dr. J. van 
Kacmdonck (St. Nicola.s, 1869) ; A. B reusing, Gerhard Kremer (Duis- 
burg, 1878), and article “Mercator” in Allgemeine deutsche Biographic; 
General Wauwcirnans, Histoire de Vic ole cartographique brlge , , . au 
XVI.-sidcle, and article “Mercator” in Biographic nationale (de Bel- 
Kique), vol. xiv. (Brussels, 1897). Also the lesser studies of Dr. J. van 
Raemdonck, Snr Ics excmplaires des grandcs cartes de Mercator; Carte 
de Flandre de Mercator; Relations etUre . . . Mercator et , , , Plantin 
. . . (St. Nicolas, 1884) ; La Glographie ancienne de la Palestine: 
Lettre de Girard Mercator . , . mat 22, 1567 (St. N., 1884) ; Les 
Sphtres terrestre et clleste de Mercator, 1541 . . . Jjyr (St. N., 1885) ; 
F. van Ortroy, UOeuvre glographigue de Mercator; see the Vita Mer- 
catoris by Gualtcrus Ghymnius in the Latin editions of the Atlas; /. 
van Raemdonck, Gerard Mercator sa vie et ses oeuvres (St. Nicolas, 
1869), Sur les excmplaires des grandcs cartes de Mercator; Carte dk 
Flandre de Mercator, Relations entre Mercator et Plantin (1884), La 
Glographie ancienne de la Palestine: Lettre de Gerard Mercator 
(1884), Les Sphlres terrestre et clleste de Mercator (1885); A. 
Breusing, Gerhard Kremer (Duisburg, 1878) ; F. van Ortroy, VOeuvre 
V^lographique de Mercator and H. Averdunk and J. Mueller-ReinharcL 
Gerhard Mercator (1914)- 

MERCENARY, one who serves or acts solely for motives of 
personal gain (Lat. mercenarius, from merces, reward, gain), par- 
ticularly a soldier who offers himself for service in any army 
which may hire him. (See also CoNDOTTiEiaE,) 
MERCERIZING. The term applied to a process of treating 
cotton and other vegetable fibres with certain chemical reagents, 
especially caustic soda, whereby considerable improvement in some 
properties of the material is effected. Caustic soda solution of 
over 13-5% strength (30®Tw) causes cotton to shrink consider- 
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ably and lo Iwcomc stiff and translucent. The two latter pror)erties 
are lost on washing with water, but the threads become coarser 
and stronger so that a piece of treated calico appears closer and 
thicker than the original cloth. These observations were first 
recorded by John Mercer (1843) who suggested the use of 45°Tw 
caustic soda for obtaining cotton of improved strength and dye- 
ing properties. The treated cotton has a greater affinity for direct, 
sulphur and vat colours than untreated cotton. The production of 
crimp effects — ^by printing caustic soda thickened with British 
gum on to calico — ^first suggested by Mercer was revived in 
1890-91 and is frequently used, but it was about the only applica- 
tion of mercerizing without tension or as Mercer termed it sodaiz- 
htg or fulling to attain a large measure of commercial success. In 
1844 Depouliy and Gamier produced crimps on union fabrics by 
submitting the material to the action of cold caustic soda. The cot- 
ton contracis and the wool and silk remain unaltered. The caustic 
.soda is removed by washing and treating with dilute acid and again 
washing. The production of a permanent lustre as the result of 
treating cotton in a stretched condition (under tension) with 
caustic soda and washing until tension slackens was discovered and 
patented by H. Lowe in 1889 with a supplementary patent in 
1890. The importance of Lowe’s discovery was not recognized 
until 1895 when Thomas and Prevost repatented his invention. 
Their patent was subsequently annulled on the ground that it had 
been anticipated. The natural lustre of cotton can be seen when 
the fibre is viewed by reflected light under the microscope, but 
cotton mercerized under tension shows a spun silk-like lustre to 
the naked eye. Considerable change in the appearance of the 
cross section of the cotton fibre as seen in the microscope is 
effected by mercerizing. It is especially noticeable that the fibres 
appear more rounded. This has probably much to do with the 
appearance of lustre in the threads of yarn or cloth mercerized. 
No doubt many of the researches which have been carried out 
with the object of determining the cause of the lustre (a subject 
which has given rise to much controversy), have been undertaken 
with the object of ascertaining whether it would be possible to 
obtain lustre without applying tension to the cotton and thereby 
avoiding the use of somewhat elaborate machinery for large scale 
work. It has been proposed to add substances such as .silicate of 
soda and glycerine to the alkali but these are only applied in con- 
junction with the device of applying tension. 

Machines for mercerizing arc designed to secure uniform im- 
pregnation and tension with the minimum volume and waste of 
caustic soda solution. Efficient washing is a matter of great impor- 
tance. An efficient type of yam mercerizing machine is con- 
structed with a pair of strong steel rollers placed horizontally, 
arranged to rotate with reversing motion and fitted with hydraulic 
pistons for moving them apart, when a comparatively shallow 
trough containing caustic soda 6o®Tw is drawn into position under 
them. The yarn which is at first loosely passed over the rollers 
is stretched out, then allowed to shrink and again stretched. After 
a few minutes it is submitted to the action of a squeezing roller, 
which is caused to press against one of the stretching rollers, and 
is washed in the stretched condition with hot water from spurt 
pipes above. The caustic washings are collected by means of a 
separate trough from which they are conveyed to the recovery 
plant. In warp mercerizing the tension is supplied by double nip 
squeezing rollers placed at each end of the first of a set of four 
tanks or boxes each provided inside with guide rollers. 

Mercerizing Piece Goods. — For pieces stenteririg machines 
are used. In these two endless chains carry clips which run in 
slotted grooves in the horizontal frame of the machine which is 
about 40ft. in length. The clips nip the cloth automatically on 
either side as it is fed into the machine from an impregnating 
bath and tension rollers (warp), at the same time the two rows 
of clips diverge and when the cloth has travelled about onc-third 
of the length of the machine it is stretched slightly beyond its 
original width. At this point the cloth meets a spray of water 
from spurt pipes. The tension slacks and the mercerizing is 
effected. When the piece arrives at the end of the machine the 
dips open and release it. It is most economical and satisfactory 
to mercerize before bleaching, but the recovery and concentration 
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of the caustic soda (usually carried out in multiple effect evapo-* 
rating plant) is not attained without difficulty for it is always con- 
taminated with impurities, the constituents of the cotton which 
has been treated. The action of caustic soda on bleached cotton 
is complete in 30 seconds, but in the case of unbleached cotton 
an appreciable time is taken in wetting out the material. In order 
to save this time, or boiling out to some extent before mercer- 
izing or the risk of uneven treatment, some people make use of 
certain agents for the purpose of effecting rapid wetting. The 
product Prestabit is stated by Rath (1928) 
to be very efficient in this respect. Cotton 
mercerized under tension has a greater 
affinity for colouring matters than ordinary 
cotton but not quite so much as tliat mer- 
cerized without tension. Mercerized cotton 
which is dried before dyeing takes up less 
colour than that dyed in a moist or air 
dried condition. Air dry untreated cotton 
contains 7-8fr> moisture, air dry mercerized 
cotton 12-6^. 

The action of caustic soda on cotton 
was regarded by Mercer as a chemical 
reaction in which one molecule of cellu- 
lose combined with one of caustic soda; 
by washing with water the radicle Na20 
is replaced by H^O. In 1S52 J. H. Gladstone found that the 
composition corre.spondcd to eCjHu.Oa-NaOH. This is in agree- 
ment with the moisture content of the washed and air dried mer- 
cerized cotton. Since 1900 many workers have attempted to deter- 
mine the composition of alkali cellulose and some have cast doubt 
on the chemical nature of the action but it is evident that beyond 
a certain concentration (about 32°Tw) there are distinct signs 
of chemical action and the amount of caustic soda (of usual 
mercerizing strength) taken up by cotton agrees closely with 
Gladstone’s formula. Knecht and Platt (1925) conducted a 
series of nine experiments using solutions of caustic soda from 
2o°-ioo®Tw. The amount of caustic soda taken up was i2»3% at 
40°Tw and above that strength it was practically constant. Ermen 
and Jenkins (1927), using a similar method with certain modifica- 
tions, found 15-7% caustic soda absorbed between 35° and 50°Tw 
caustic soda, but after that an increasing amount of caustic ab- 
sorbed (25^0 with 82 "Tw. It is very difficult quantitatively to 
manipulate small experiments with caustic soda above 70®Tw. 
The .space lattice of mercerized ramie cellulose as developed from 
X-ray data has been the subject of investigations by O. L. 
Sponsler and W. H. Dorc (July 1928), who find definite evidence 
of action abov’e a critical concentration of 13% caustic soda. 
With hot cau.stic soda a greater concentration is required and ice 
cold caustic may be of a low'er concentration for mercerizing. 

The colouring matter benzopurpurine may be utilized in test- 
ing for mercerization, by dyeing the cotton a full shade of red 
and then destroying the colour with titanous chloride in dilute 
hydrochloric acid solution. Just before the colour entirely dis- 
appears mercerized cotton .shows a pink colour, untreated cotton 
remains blue until the colour vanishes. The ratio of the amount 
of benzopurpurine 4B taken up by untreated and mercerized cot- 
ton supplies a means of estimating the extent of mercerization. A 
test with a solution of iodine in potassium iodide together with 
a zinc chloride solution depends upon the indication of a blue 
colour in the case of mercerized cotton. Treatment with a mixture 
containing 320 cu.cm, sulphuric acid, i20®Tw and 260 cu.cm, for- 
maldehyde 40% for 2min. and washing increases the affinity of 
mercerized cotton for chlorazol sky blue to such a great extent 
that it is still more easily distinguished from ordinary cotton 
treated with the reagent. 

Many other reagents besides caustic soda modify the properties 
of cotton in a similar manner. Some of these were known to Mer- 
cer, sulphuric acid of ios°Tw and zinc chloride i45®Tw being 
included in the first patents. Nitric acid of 83®Tw acts very simi- 
larly to caustic soda and Knecht has shown that a compound with 
one molecule of nitric acid per molecule of cellulose is formed. 
It is decomposed by washing with water. Marshall finds that the 


lustre of China grass is improved by treating with nitric acid 
83 °Tw without tension. The lustre of linen is improved by mer- 
cerizing. Viktorov (1925) showed that in mercerizing linen there 
was a fall in strength which might amount to 10% but with 53®Tw 
caustic soda a 40% increase in dyeing affinity for direct colour 
was observed. (E. Hi.) 

MERCHANDISE MARKS. The first attempt to make the 
falsification of trade marks a criminal offence was in the British 
Merchandise Marks act 1862. After the international conven- 
tion for the protection of industrial property, made at Paris in 
18S3, to which Great Britain acceded in 1884, the Merchandise 
Marks act 1887 was passed generally to make better provision 
for the protection of merchandise. It was amended in 1891, 1894 
and 1911. By these statutes, a person is guilty of an offence, 
punishable on indictment or summary conviction by fine or im- 
prisonment, who does any of the five following acts, unless he 
proves as regards the first four of them that he acted without 
intent to defraud (there is a special defence to No. v. which is 
noted below): (i.) forges any trade mark, or makes, disposes of, 
or has in his possession for such purpose any die or instrument; 
(ii.) falsely applies any trade mark or a colourable imitation of 
any trade mark to goods; (iii.) applies any false trade descrip- 
tion to goods; (iv.) causes any of the above offences to be com- 
mitted; (v.) sells or exposes for sale, or has in his possession for 
sale, trade or manufacture, any goods or things to which any 
forged trade mark or false trade description is applied, or any 
trade mark or colourable imitation of a trade mark is falsely ap- 
plied, unless the defendant proves that, having taken all reason- 
able precautions, he had no ground to suspect the genuineness of 
the mark, etc., and also that on demand he gave to the prosecutor 
all the information in his power as to the person from whom he 
obtained the goods, or proves that he acted “innocently.” 

“Trade description” is defined as any descriptive statement or 
other indication as to the number, quantity (not quality^ it .should 
be observed), or weight, place or mode of production, or the ma- 
terial of the goods, or as to their being subject to an existing pat- 
ent, privilege or copyright. The test of what is a trade description 
depends upon the understanding of the trade and not on scientific 
correctness (Folder v. Cripps, 1906 , 1 K.B. 16). 

On a prosecution for any of these offences there is a power (0 
forfeit the things found although no one is convicted. If the 
offender is indicted (it is in his option to be tried in this way) 
the punishment is fine and imprisonment, the latter not to exceetl 
two years. On summary conviction the punishment is not to ex- 
ceed, for a first offence, four months* imprisonment, with or with- 
out hard labour, and a fine of £20; and for any subsequent offence 
six months’ imprisonment and a fine of £50. Any person pro- 
curing the commission of an offence outside the United Kingdom 
can be punished; a search warrant for offending goods can be 
issued by a justice; but prosecutions must be commenced within 
three years of the offence or one year of its discovery. (X.) 

THE UNITED STATES 

Under the Federal laws, providing for the registration and 
protection of merchandise marks or trade marks, infringement 
suits are brought in the Federal courts and the j^enalty for in- 
fringement is three times the amount of the verdict recovered. 
The statute law provides for injunctions and in a damage suit the 
plaintiff, if successful, shall be entitled to the defendant’s profits in 
addition to the damages sustained. There are also provisions with 
penalties for fraudulent registrations and for imitating trade 
marks. 

In addition to Federal laws safeguarding rights to merchandise 
marks, the various States have laws on the use and abuse of trade 
mark rights. The New York Penal law defines a trade mark as a 
mark used to indicate the maker, owner or seller of an article of 
merchandise and includes names, letters, words, devices, emblems. 

Offence against a trade mark is a misdemeanour and punishable 
for the first offence by a fine of not less than 50 dollars nor more 
than 500 dollars, or by imprisonment for not more than a year, 
or both. For each subsequent offence the penalty is imprisonment 
for not less than 30 days, nor more than a year, or by both such 
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imprisonment and a fine of not less than 500 dollars or more than 
1,000 dollars. 

Some offences against trade marks include: (a) falsely making, 
counterfeiting or affixing the trade mark of another without the 
owner’s consent; (b) knowingly selling, keeping or offering for 
sale an article to which is attached a false or imitation trade 
mark; (c) possessing a counterfeit trade mark or anything for 
the purpose of counterfeiting a trade mark; (d) knowingly selling 
or offering for sale goods represented to be the product of any 
|x:rson other than himself unless in original pacl^ge and under 
the mark of the manufacturer; (e) selling or exposing for sale 
goods in bulk to which no trade mark is attached and representing 
the same as manufactured by one not the manufacturer; (f) 
knowingly selling or offering for sale any article of tnerchandise 
and by representation, name, mark or advertisement or otherwise 
making any false representations as to the person by whom the 
same was made or as to the propriety of any mark thereon. 
Other sections prohibit the refilling and reselling of trade marked 
bottles and vessels and keeping them wfth intent to refill and 
resell. (See Trade Marks.) 

The General Business Law of New York provides that anyone 
engaged in the manufacture of certain enumerated products may 
register a trade mark by filing it in the proper county clerk’s 
office and with the secretary of Slate. It also contains prohibitions 
in regard to the use of such trade marks by those other than the 
owner. Penalties are named for violations of this article. In other 
States, there are similar laws. (H. A.) 

MERCHANT, a trader, one w^ho buys and sells goods for 
profit. The term is now usually confined to a wholesale dealer or 
one who trades on an extended scale with foreign countries. 

MERCHANT ADVENTURERS, a famous early English 
trading company. (See Chartered Companies.) 

MERCHANT BANKERS. Private banking firms which do 
not conduct an ordinary banking business but confine them- 
selves chiefly to acceptance and loan issuing. In most cases they 
have been evolved out of merchant firms engaged in foreign com- 
mercial business; whose foreign connections and activities .caused 
large amounts of foreign exchange to pass through their hands, 
and they were at one time the dominant figures in the London 
exchange market, though they had already left most of this busi- 
ness to smaller firms. Foreigri exchange in the period before 
ihe World War was largely taken over by the London branches of 
the foreign banks, from whom it has since been again taken over 
l)y the English banks. Foreign trade connections also, by making 
their name and standing familiar to banks and merchants in all 
countries, made bills drawn on them universally acceptable and so 
developed the growth of their activity in acceptance, by which, on 
payment of a commission, they placed their names at the disposal 
of less eminent firms, and allowed bills to be drawn on them.selves 
for transactions in which they were not directly concerned. 

The foreign connections of such firms and their high prestige 
also led to their being applied to by foreign Governments, munici- 
palities and other borrowers who desired to raise loans in the Lon- 
don market, and their wealth and high standing in the opinion of 
ihe investing public gave them exceptional qualifications for this 
task. By a gradual evolution they largely abandoned their activi- 
ties as merchants and concentrated them on acceptance and loan- 
issuing. As bankers in the ordinary .sense of the word were not 
until lately admitted on the board of the Bank of England, it was 
<^hiefly recruited from the ranks of the merchant bankers. Their 
tHi eptance business has lately been subject to keen rivalry on part 
of the joint stock banks both in England and America (where ac- 
cept aoce was first permitted to the national banks by the Federal 
Reserve Act), but their prestige and long experience as issuing 
houses are still unrivalled. (See Money Market.) 

MERCHANT-SHIPPER: see Exports: Exports in Prac~ 
iirr. 

MERCIA, one of the kingdoms of Anglo-Saxon England. The 
original kingdom seems to have lain in the upper basin of the 
^rent, comprising the greater part of Staffordshire, Derbyshire 
‘‘nd Nottinghamshire and the northern parts of Warwickshire and 
Leicestershire. The name (Merce) seems to denote men of the 


March^ and presumably was first applied when this district bor- 
dered upon the Welsh. In later times Mercia successively absorbed 
aU the other territories between the Humber and the Thames 
except East Anglia, and some districts even beyond the Thames. 

The origin of the kingdom is obscure. The royal family, accord- 
ing to Felix, Life of St. Guthlac, were called Iclingas. Icel, their 
ancestor, may have been the founder of the kingdom, but nothing 
is known of him. The family, however, claimed descent from the 
ancient kings of Angle (cf. Offa I. and Wermund). The first 
Mercian king of whom we have any record was Cearl, who appar- 
ently reigned about the beginning of the 7th century, and whose 
daughter Cwoenburg married Edwin, king of Deira. During 
Edwin’s reign Mercia was subject to his supremacy, though it may 
have been governed throughout by princes of its own royal family. 
Its first prominent appearance in histor>^ may be dated in 633, 
when the Mercian prince Penda joined the Welsh king Cadwallon 
in overthrowing Edwin. According to the Saxon Chronicle, Penda 
began to reign in 626, and fought against the West Saxons at Ciren- 
cester in 628. In the Mercian regnal tables, however, he is assigned 
a reign of only twenty-one years, which, as his death took place 
in 654 or 655, would give 634 as the date of his acce.s.sion, pre- 
.sumably on the overthrow of Edwin, or perhaps on that of Cad- 
wallon. During the reign of Oswald Penda clearly reigned under 
the suzerainty of that king. In 642, however, Oswald was slain by 
Penda in a battle at a place called Maserfeld, which has not been 
identified with certainty. During the early part of Oswio’s reign the 
Northumbrian kingdom was repeatedly ravaged by the Mercians, 
and on one occasion (before 651) Penda almost captured the Nor- 
thumbrian royal castle at Bamborough. At the same time he 
extended his influence in other directions, and expelled from the 
throne of Wessex Cocnwalh, who had divorced his sister. Indeed, 
at this time nearly all the English kingdoms must have acknowl- 
edged his supremacy. The Middle Angles, whose territory includ- 
ed the counties of Northampton, Rutland, Huntingdon, and parts 
of Bedfordshire, Cambridgeshire, Leicestershire and Lincolnshire, 
formed a dependent principality under his son Pcada. At this time 
also the territory corresponding to the modern counties of 
Cheshire, Shropshire and Herefordshire seems to have been occu- 
pied. The last of these counties is said some time later to have 
lx*en under the government of another son of Penda, named Mere- 
wald. In 654 or 655 Penda again invaded Northumbria, with a 
huge army divided into thirty IcMiones, each under a royal prince, 
among whom were Aethelhere, king of East Anglia, and several 
W^elsh kings. He was slain, however, by Oswio, at a river called 
the Winwaed. Mercia then came again under Northumbrian rule. 
Peada, the eldest son of Penda, was allowed to govern the part 
south of the Trent, while north Mercia was put in charge of 
Northumbrian officials. Penda, although he did not prohibit the 
preaching of Christianity, had remained a heathen to the end of 
his life. His death was followed by the conversion of his kingdom. 
Ptada had embraced Christianity on his marriage with a daughter 
of Oswio, and under him the first Mercian bishopric was founded. 
Shortly afterwards Peada was murdered, but in 658 the Mercians 
ro.se under his younger brother W’ulfhere and threw off the 
Northumbrian supremacy. 

Wulfhere seems to have been a vigorous ruler, for he extended 
the power of Mercia as far as it had reached in the days of his 
father, and even farther. According to the Chronicle he invaded 
Wessex as far as the Berkshire Downs in 661. At the same time 
he conquered the Isle of Wight, which he gave to Aethelwalh, 
king of Sussex. Between 661 and 665 he was defeated by the 
Northumbrian king Ecgfrith and had to give up Lindsey. In 675 
he again fought with the W’est Saxons under Aesewine, and shortly 
afterwards died. His brother Aethelred, who succeeded him, in- 
vaded Kent in the following year, and in 679 fought a battle 
on the Trent against Ecgfrith, by which he recovered Lindsey. 
After this, however, we hear little of Mercian interference with 
the other kingdoms for some time: and since it is clear that dur- 
ing the last 15 years of the 7th century Wessex, Essex, Sussex 
and Kent were frequently involved in strife, it seems likely that 
the Mercian king had somewhat lost hold over the south of Eng- 
land. In 704 Aethelred resigned the crown and became a monk, 
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leaving his kingdom to Coenred, the son of Wuifhere. Coenred 
also abdicated five years later and went to Rome. Ceolred, the son 
of Aelhelred, who succeeded, fought against the West Saxon king 
Inc in 715. On his death in the following year Aethelbald, a dis- 
tant relative, came to the throne, and under him Mercian suprem- 
acy was fully restored over ail the English peoples south of the 
Humber. After his murder in 757 the Mercian throne was held 
for a short time by Beornred. He was expelled the same year by 
Offa. who soon restored the power of Mercia, which seems to have 
suffered some diminution during the later years of Aethelbald. 
Offa's policN- w^as apparently the extinction of the dependent king- 
doms. In his reign the dynasties of Kent, Sussex and the Hwicce 
seem to have disappeared, or at all events to have given up the 
kingly title. In 787 he associated his son Ecgfrith with him in the 
kingdom, and after his death (796) Ecgfrith reigned alone for a 
few months. On the death of Ecgfrith the throne passed to Coen- 
wulf. a descendant of Pybba, father of Penda. In S.?i (!!oenwuIf 
was succeeded by his brother Ceolwulf, ivho was deprived of the 
throne in S23. being succeeded by Beornwulf. In 825 Beornwulf 
was defeated by Ecgbcrhl, king of Wessex, and in the same year 
he was overthrown and slain by the East Angles. The supremacy 
now passed to Wessex. 

In 82 7 Ludera. the succrs.sor of Beornwulf, was slain in battle 
with five of his earls. W’iglaf. who succeeded him, was expelled 
two years later by Ecgberht, but regained the throne in the fol- 
lowing 3'ear. He died, probably in 839, and was succeeded by 
Berhtwulf, who reigned until 852. Under these later kings Mercia 
seems to have extended from the Humber to the Thames, includ- 
ing London, though Ea.st Anglia was independent, and that part of 
Essex which corresponds to the modern county of that name had 
been annexed to Wessex after 825. Berhtwulf was succeeded in 
85 2 by Burgred, who married Aethelswith, daughter of Aethelwulf. 
His power seems to have been more or less dependent on the 
West Saxons. In 853. with the assistance of Aethelwulf he reduced 
North Wales to subjection. Again in 868 he called upon the West 
Saxon king Acthelred for as.ristancc against the Danes under Loo- 
brok s sons, who at this time inx'adcd Mercia after their overthrow 
of the Northumbrians at York. No battle took place, and the j 
Mercians sub.scqucntly made peace wdth the Danes, In 872 the i 
Danes occupied London on their return from invading Wessex, 
after which a truce was again made. In 873 the Danes encamped 
at Torkscy. Lincolnshire, and although another truce ensued, 
they advanced in the following year to Kept on, and Burgred 
was driven from the kingdom. He went to Rome, where he 
remained until his death. In 8 74 Ceolwmlf, a king s thegn, was 
made king by the Danes, and definitely acknowledged their over- 
lordship. In 877. after the second invasion of Wessex, the Danes 
seem to have taken the eastern part of Mercia into their own 
hands. How Jong Ccolw’ulf reigned over the w^e.stern portion is 
unknown. About 884 the most important person in English Mer- 
cia was an earl. Acthelred. who accepted the suzerainty of Alfred, 
and in or before 88 7 married his daughter Aethelflaed. Acthelred 
and Aethelflaed appear to have had practically regal power, though 
they did not use the royal title. In 886 London, which had been 
recovered by Alfred from the Danes, was restored to Acthelred. 
During the invasion of 893-97 English Mercia was again repeat- 
edly ravaged by the Danes ; l>ut in the last of the.se years, by the 
united efforts of Alfred and Acthelred, they were at length 
expelled. In the following years the government was carried on 
by Acthelred and Aethelflaed, who aftar her husband s death co-op- 
erated with her brother Edward the Elder in the great campaigns 
which led to the conquest of Danish Mercia. After her death in 
918 her daughter, Aelfwyn wa.s soon deprived of the government 
by Edward, and English Mercia was definitely annexed to Wessex. 

From this time onwards its existence as a separate kingdom 
was at an end, though during the last years of Eadwig’s reign 
the Mercians and Northumbrians set up Eadgar as king. In the 
last century of the Saxon period the earls of Mercia frequently 
occupied a semi-royal position. The most important of these 
were Aelfhere under Eadgar, Edward and Acthelred, Eadric Stre- 
ona, and Leofric, under Edward the Confessor. 

Authorities. — Bede, Historia Eedesiastica (ed. C. Plummer, Oxford, 


1896) ; Anglo-Saxon Chronicle (ed. Earle and Plummer, Oxford, 
1899) ; W. de G. Birch, Cartularium Saxonicum (1885-93). 

(F. G. M. B.) 

MERCIE, MARIUS JEAN ANTONIN (1845-1916). 

French sculptor and .painter, was born in Toulouse on Oct. 30, 
1845. He entered the 6cole des beaux arts, Paris, and in 186S 
won the Grand Prix de Rome. He made his name with the bronzt* 
statue “David” (1872) now in the Luxembourg museum in Paris, 
and the “Gloria Victis” for which he received the medal of honour 
of the Salon. Other popular successes were a relief, “The Genius 
of the Arts” (1877), now in the Tuileries, and a similar work for 
the tomb of Michelet in Pere la Chaise. Mercie was appointed 
professor at the £cole des beaux arts, and was elected to the 
Academic Fran<;aise in 1891. 

His sculptures include “Le Souvenir” (1885), a monument of 
“Louis-Philippe and Queen Amelie” for their tomb at Dreux, and 
a stone group of “Justice” at the hotel de ville, Paris. Among his 
paintings are a “Venus” (1S83) and “Michael Angelo studying 
Anatomy” (1885). He died on Oct. 14, 1916. 

MERCIER, DESIRE (1S5 1-1926), Belgian cardinal, was 
bom Nov. 21, 1851, at Braine-rAlleud in the Walloon part of 
Brabant, of a bourgeois family. He studied at Malines. On April 
5, 1874, he was ordained priest, a disciple of Aquinas. After 
two years at the university of Louvain, he was appointed pro- 
fessor of philosophy at the lesser seminary of Malines (1877). 
In 1880 Leo Xlll., who wished to promote the study of Thomism, 
invited Cardinal Dechamps, Archlnshop of Malines, to found a 
chair of Thomist philosophy at Louvain. The choice of the 
Cardinal fell on the young Abbe Mercier, who was ap)p()inted in 
1882. Before assuming his new duties, the new profe.ssor studied 
in Paris under Charcot. While teaching psychology, logic, cri- 
teriology, metaphysics and ontology to his Louvain students, 
including a large number of laymen, he followed closely the re- 
search work of his colleagues, according to the tradition of the 
scholasticists, who combined theological and scientific studies. 

In 1886 the Pope conferred a Roman prclateship upon him, and 
in 1888-9 issued two briefs urging the necessity of founding 
an Institut Superieur de Philosophie at Louvain. This institute 
was finally opened in 1894 ^^^d included, besides the chair of 
philosophy held by Mgr. Mercier, chairs of cosmology, physics, 
sociology, etc., held first by his colleagues and later by the pupils 
he had formed. The institut e published the Revue Neoscolastitjur 
and became the centre of Neo-Thomism which exerted consid- 
erable influence on Catholic thought all over the world. In 
1Q06 Mgr. Mercier was appointed Archbishop of Malines, and in 
1907 he was created a cardinal. He used his influence with his 
priests and his flock to break down the barriers existing be- 
tween the members of the clergy and the laymen, to eliminate all 
class distinctions between the Catholic bourgeoisie and the la- 
bourers, and to bring about a better understanding between 
Catholics and non-Catholics. 

On Aug. 20, 1914, while the Belgian Army was retreating upon 
Antwerp and the Germans were entering Brussels, the Cardinal 
was abruptly summoned to Rome to take part, in the election 
of a successor to Pius X. Shortly after his return to Malines, he 
issued a pastoral letter, “Patriotism and Endurance,” protesting 
against the burning of Louvain and the other excesses committed 
by the German army, and defining the position of the Belgian 
people towards the occupying Power. The Belgians, he said, 
owed, in soul and conscience, neither respect nor allegiance to 
this authority, which was not lawful, but must accept German 
regulations so long as they did not violate their duty to their 
country, the army alone having the right to resist openly th^ 
invaders’ power. In spite of pressure exerted upon him by the 
German authorities, he maintained this attitude, protesting pub' 
licly in his sermons and pastorals against the arbitrary decree 
of the governor-general, especially concerning the deportation ot 
workmen and the administrative separation of the country, and 
urging the people, at the same time, to remain confident in the 
final victory of their just cause. In Jan. 1916 the Cardinal took 
a second journey to Rome and brought back a most cordial mes- 
sage from the Pope. He proclaimed, in his next pastoral letter. 
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that *The moral triumph of Belgium, in the eyes of civilization 
and history, is already an accomplished fact.” In Oct. 1918, on 
the eve of the retreat of the German troops, the Cardinal re- 
ceived a message from the Governor greeting him as the “revered 
spiritual leader of the Belgian p)eople” and announcing to him that 
prisoners and deportees would shortly recover their liberty. 

After the War, Cardinal Mercier took part in the informal con- 
versations which took place at Malines following the “appeal 
to all Christian people” issued by the Lambeth Conference of 
1920. The first conference took place between Cardinal Mercier, 
Mgr. van Roey (his successor as archbishop of Malines), and 
Abbe Portal, on the one side, and the Dean of Wells, the Bishop 
of Truro (Rev. W. H. Frere) and Lord Halifax on the other. 
Bishop Gore, Dr. B. J. Kidd, Mgr. Batiffol and Abbe Hemmer 
took part in the third Conference, held in 1923. A full account 
of these conversations, which concentrated on doctrinal and 
historical rather than on administrative question^, was issued 
by the Archbishop of Canterbury at the end of the same year. 
In the spring of 1924 Cardinal Mercier celebrated the jubilee 
of his ordination. He died in Brussels on Jan. 23, 1926. (E. Ca.) 

His works include Manual of Mod. Scholastic Philosophy, by M. and 
professors of Louvain, trans. T. L. and S. A. Parker (1916-17) ; Origins 
rf CofhUmp. Psychology, trans. W. H. Mitchell (1918). See also Cardi- 
)ial McrciePs own Story (trans.) (1900) ; L. Koel, Le Card. Mercier 
(i()2o) ; G. Raemakkers, Le grand cardinal beige (1926) ; and Conver- 
sations at Malines jg2i~2S (1927). 

MERCIER, HONORE (1840-1894), Canadian lawyer and 
statesman, was the son of Jean Baptiste Mercier, farmer, and 
of Marie Kimener, his wife. He was born at St. Athanase 
dlberville on Oct. 15, 1840. Mercier was educated at the Jesuit 
college of St. Mary, Montreal. Afterwards he was admitted to 
the bar of the province in April 1865. At the age of 22 he became 
the editor of the Conservative Courrier de St. Hyacinihr, in which 
he supported the policy of the Sicotte administration, which then 
represented the interests of Quebec, under the Act of Union 
( 1 840 ) ; but when Sicotte accepted a seat on the bench Mercier 
joined the Opposition, and contributed largely to the defeat of 
the Ministerial candidate. In 1864 he vigorously opposed the 
scheme of confederation, on the ground that it would prove fatal 
to the distinctive position held by the French Canadians. He 
resumed the editorship of the Courrier in 1866; but after a few 
months retired from journalism. In Aug. 1872 he was elected as 
member for the county of Rouville, and in May 1879 he became 
.solicitor-general in the Joly Government, representing the county 
of St. Hyacinthe; and on the defeat of the ministry in October he 
l)assed, with his leader, into opposition. On the retirement of Joly 
from the leadership of the Liberal party in Quel'ec in 1883 Mer- 
eier w’as chosen as his successor. Mercier’s attitude in the matter 
of the execution of Louis Riel, leader of the north-west rebellion 
brought adherents to the Liberal minority in the Legislative assem- 
bly, and at the general elections in Oct. 1886 the province was 
carried in the Liberal interest. In Jan. 1887 Mercier was sworn 
in as premier and attorney-general. He succeeded in passing with- 
out opposition the Jesuit Estates Act, a measure to compensate 
the order for the loss of properly confiscated by the Crown. 
When Mercier appealed to the electorate in 1890, his policy was 
endorsed. Early in 1891 he negotiated a loan in Europe for the 
province, and whilst on a visit to Rome he was created a count 

the Roman Empire by Leo XHl. For a few years he was the 
iflol of the people of Quebec, but in 1891, it was alleged that 
suh.sidies voted for railways had been diverted to political use, 
and he was dismissed by the lieutenant-governor. At the elections 
held in March 1892, his party was hopelessly defeated. On the 
formation of a new Government he was brought to trial, and 
‘leclared not guilty; his health, however, gave way. 

See J.-O. PeJland, Bhgraphie, discours conferences, etc., de VHon. 
Honore Mercier (Montr^, 1893). 

MERCIER, SEBASTIEN (1740-1814), French dramatist 
and miscellaneous writer, was bom in Paris on June 6, 1740. He 
decried French tragedy as a caricature of antique and foreign cus- 
toms in bombastic verse, and advocated the comSdie larmoyante 
‘‘s understood by Diderot. To philosiyphes he was entirely 
hostile. He denied that modem snVnre had made any real 


advance; he even carried his conservatism so far as to maintain 
that the earth was a circular flat plain around which revolved the 
sun. Mercier wrote some 60 dramas, among which may be men- 
tioned (1772); La Destruction dc laliguc (1782); 

Jenneval (1769); Le Juge (1774); Natalie (i77S) and La Brou- 
ette du vinaigricr (1775). in politics he was a Moderate, and as 
a member of the Convention he voted against the death penalty 
for Louis XVI. During the Terror he was imprisoned, but was 
released after Robespierre’s death. He died in Paris April 25, 1814. 

See Leon Bechard, Sehastien Mercier, .sa vie, son oeuvre (1903) ; 
R. Doumic in the Revue des deux mondes (July 15, 1903). 

MERCK, JOHANN HEINRICH (1741-1791), German 
author and critic, was bom at D:irmstudt on April 11, 1741. He 
became paymaster at Darmstadt in 1 768. Merck helped to found 
the Frankfurter gelehrte Anzeigen in 1772, and was one of the 
j chief contributors to Nicolai's Allgcmeinc Bibliotkck. In 1788 he 
was involved in serious hnancial difficulties, and although friends, 
notably Goethe, were ready to come to his assistance, his losses 
and the death of five of his children preyed upon his mind. He 
committed suicide on June 27, 1791. Merck influenced the Sturm 
und Drang movement by his acute criticisms, and was a mentor 
to the young |X)els of his day. 

Merck's Ausgewdhlte Schriften zur schiinen Literaiur und Kunst 
were published by A. Stahr in 1840, with a biography. See Briefe 
an J. H. Merck von Goethe, Herder, Wieland und under n bedeutenden 
Zeitgenossen (1835), Briefe an und von J. H. Merck (1838) and Briefe 
aus df*m Freundeskrekte von Goethe, Herder, Hbpfner und Merck 
(1847), all edited by K. Wagner. Cf. G. Zimmermann, J. H. Merck, 
seine Vmgebung und seine Zeit (J871), and a selection of his writings 
and correspondence edited by K. Wolff in 1909 (2 vols.). 

MERCOEUB, PHILIPPE EMMANUEL DE LOR- 
RAINE, Ducde (1558-1602), French soldier, was born on Sept. 
9, iind married Marie de Luxemburg, duche.sse de Pen- 

thievre. In 1582 he was made governor of Brittany by Henry 
III., who had married his sister. Mcrcocur put himself at the 
head of the League in Brittany, and had himself proclaimed pro- 
tector of the Roman Catholic Church in the province in 1588. 
Invoking the hereditary rights of his wife, who was a descendant 
of the dukes of Brittany, he endeavoured to make himself inde- 
pendent in that province, and organized a Government at Nantes, 
calling his son “prince and duke of Brittany.” With the aid of 
the Spaniards he defeated the due de Montpensier, whom Henry 
JV. had sent against him, at Craon in 1592, but the royal troops, 
reinforced by English contingents, soon recovered the advantage. 
The king marched against Mcrcocur in person, and received his 
submission at Angers on March 20, 1598. Mcrcocur subsequent ly 
went to Hungary, where he entered the service of the emperor 
Rudolph II., and fought against the Puiks, taking Stuhlweissen- 
burg (Szekes-Fehervar) in 1599. Mcrcocur died on Feb. 19, i(k)2. 

See his Correspondance ed. by von de Came (2 vols., 1899). 

MERCUROCHROME is the trade name of the water- 
soiuble disodium salt of dibrom - oxymercuri - fluorescein, 
CaoHsO.'.Brz (HgOH). Although the exact process of commercial 
manufacture is secret the general method of preparation is de- 
scribed in the Journal of the American Chemical Society, vol. xlii. 
(1920), page 2,355. It is claimed that Mcrcurochrome possesses 
many advantages over iodine. Like iodine, its stain (a deep 
cherry-red) gives a relatively permanent deposit of a bactericidal 
agent in the desired field and its visibility shows the extent of 
application. Mcrcurochrome does not bum, irritate or injure the 
body tissues, and it is not poisonous. It penetrates the tis.sues to 
a marked degree, preventing it from being washed away by body 
fluids or destroyed by other agents. Mcrcurochrome is fre(|uently 
applied in the treatment of infectious diseases subject to local 
treatment, venereal diseases, infected and operative wounds, and 
is used succes.sfully in the intravenous treatment of septicemias 
and local infections, such as pneumonia, erysipelas, scarlet fever 
and diphtheria. (F. J. G. Du.) 

MERCURY (Mercurius, Mirqurh s), the Italian god of 
merchandise (merx) and merchants. Rome frequently suffered 
from scarcity of grain during the unsettled times that followed the 
expulsion of the Tarquins. Various religious innovations were 
miidc to propitiate the gods, and, among other deities, in 495 the 
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Greek god Hermes was introduced into Rome under the Italian., 
name of Mercurius (Liv>’ ii. 21, 7; 27, 5). His temple on the 
Aventinc became a sort of headquarters of the corn trade and of 
the merchants {mcrcatoreSy mcrcuriales) engaged in it, but he 
was soon worshipped by traders in general. His annual festival 
was on the 15th (the ides) of May, on which day his temple 
had been dedicated. May was chosen obviously because Maia 
{q.v.) was identified with her namesake the mother of Hermes; 
she was worshipped with Mercurius. His statues were in the 
business quarter {c.g, Festus, p. 157) and the water of his sacred 
spring near the Porta Capena was used by merchants for a lustral 
rite on May 15, sec Ovid, Fast. v. 673ff. 

In Roman art Mercury hold^ a caducous and a purse (an ele- 
ment very rare in purely Hellenic representations). 

Sec G. Wissovva, Religion u Knit us, 2nd cd. (1912), p. 304; Steuding 
in Roschcr's Lexikon, s.v. 

MERCURY (0) is the smallest of the major planets, and 
has a diameter of only about 3,000 miles. It is also the nearest 
to the sun with a mean distance of 36,000,000 miles or 0-39 of 
the Earth's distance. But the eccentricity of its orbit, amounting 
to 0 206, is very much greater than that of any other major 
planet, and its perihelion and aphelion distances are respectively 
28,500.000 and 43.350.000 miles or approximately in the ratio 
of 2 to 3. Its period of revolution in its orbit is 88 days, but its 
synodical period, i.r., the interval between, say, successive superior 
conjunctions with the sun, is 116 days. At its most favourable 
elongations it recedes only about jS° from the sun. Its orbit has 
a greater inclination (7°) to the ecliptic than that of any other 
major planet. The albedo is low, but at a mean elongation its 
brightness is about equal to that of a star of zero magnitude; and 



THE SURFACE TURNED TOWARDS THE SUN AT THE PLANET'S PERIHELION 
AND APHELION. I L' , AT THE POINTS ON THE ORBIT AT WHICH MERCURY 
IS NEAREST TO AND FARTHEST FROM THE SUN. Z' AND Z'' REPRESENT- 
ING EXTREME ZENITH POINTS OF THE SUN 

although at a favourable elongation it can reach —1-2 magnitude, 
the planet is frequently dimmed or obscured by the haze and 
mists near the horizon. It can, however, be readily seen with a 
telescope in the daytime when high in the sky if the atmosphere 
is reasonably transparent. 

As Mercury has no satellite it has been necessary to determine 
its mass from its attraction on Venus or some other body, and 
the result which has been deduced (about earth) 

is somewhat uncertain. The density of the planet is apparently 
between that of Mars and the Moon. 


Surface Features and Rotation. — ^As the angular diameter 
of Mercury varies from about 5" to 13" its phases are easily 
shown by quite a small telescope. But under the circumstances 
of observation it is far from easy to define the surface features 
with accuracy, and even the period of the planet’s axial rotation 
was still regarded as uncertain until recently (1927). About the 
beginning of the 19th century Schroeter and Harding at Lilienthal 



Fig. 2. — SCHIAPARELLI'S CHART OF MERCURY SHOWING THE PORTION 
OF THE SURFACE TURNED TOWARDS THE SUN AT THE PLANET'S PERI- 
HELION AND APHELION. Z. Z' AND Z" INDICATE THE POINTS AT WHICH 
THE SUN IS IN THE ZENITH AT DIFFERENT TIMES IN MERCURY'S YEAR 

recorded an occasional blunting of the S. cusp, and from the ob- 
servations of this phenomenon and other features Bessel deduced 
a period of slightly more than 24 hours. Several other observers 
subsequently recorded light and dark patches and other features, 
but the conclusions drawn were somewhat discordant. 

Between 18S1 and 1889 Schiaparelli at Milan carried out a 
careful study of the planet, using at first a refractor of 8^ inches 
which was eventually replaced by one of 18 inches. His con- 
clusion was that the periods of axial rotation and orbital revolution 
are identical, and that the axis of rotation is approximately 
pormal to the orbit plane. Lowell at Flagstaff some years later 
came to a similar conclusion. 

It would, of course, follow from such conditions that the 
planet always presents approximately the same face to the sun, 
as the Moon does to the Earth, though in consequence of the 
large eccentricity of the orbit, the effect of libration in longitude 
of the surface markings as seen from the sun would cause a dis- 
placement of nearly 24° on each side of a mean position. About 
37 % of the surface would be permanently sunlit; the same amount 
in perpetual night; and the remainder exposed alternately to 
sunlight and darkness with enormous changes of temperature 
during each revolution of the planet. 

A fresh attack on the problem of Mercury’s rotation was made 
by E. M. Antoniadi at Meudon with the help of the greai 
33-inch refractor of that observatory in 1927, and the result was 
to establish Schiaparelli’s deductions. The markings were found 
to be somewhat variable in intensity, but — apart from the libra- 
tion above mentioned — constant in position relatively to the 
terminator, thus indicating the identity of the periods of rotation 
and revolution. The charts of both Schiaparelli and Antoniadi 
are appended and it will be seen that many of the same features 
are presented in both, though Schiaparelli drew them as generally 
linear in character, whereas Antoniadi sees them rather as diffuse 
spots. Some of the objects shown by the latter can be also identi' 
fied with features recorded at various times by Denning, Barnard, 
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Jarry-Desloges, Fournier, Danjon and other observers (see UAs- 
tronomie, January 1928). 

That Mercury has an atmosphere appears to be indicated by the 
varying intensity of the dark areas as observed at Meudon; but 
the visibility of the markings together with the planet’s low 
albedo, and the absence of any appearance of an atmosphere as 
Mercury advances on or leaves the sun’s disk on the occasions 
of its transit, would seem to show that it is scanty. This is what 
one would expect from a consideration of the smallness of the 
planet’s mass and surface gravity. Radiometric observations at 
Mt. Wilson show that the temperature of the sunlit side is very 
far above the boiling p’oint of water at the Earth’s surface, but 
that of the opposite side may be no.t greatly removed from the 
absolute zero. 

Transits. — Since the inclination of Mercury’s orbit to the 
ecliptic is 7® it usually happens that at the time of inferior con- 
junction the planet passes N. or S. of the sun, but should con- 
junction occur when it is near one of its nodes it crosses the 
sun’s disk and is seen during transit projected on it as a small 
black spot. As the earth passes the line of nodes about May 7 
and November 9 transits can only take place near those dates. 
The November transits, however, which occur with Mercury in 
the neighbourhood of perihelion, and consequently more remote 
than usual from the earth, arc very much more common than those 
in May when the conditions are reversed, the limits of distance 
from the node within which the planet must be for a transit to 
take place being 4® 45' and 2® 40' respectively. 

The following table gives the dates and Greenwich Mean 
Astronomical Times of the middle of all the transits from 1667 
(the date of the first one accurately observed) until the year 
2003. The hours are in all cases reckoned from noon. 


Transits of Mercury from 1677 ta 2003 

h. h. 


1677 

Nov. 

7 

0 

1845 

May 

8 

8 

1690 

Nov. 

0 

18 

1848 

Nov. 

9 

2 

1697 

Nov. 

2 

t8 

18O1 

Nov. 

IJ 

20 

1707 

May 

5 

11 

1868 

Nov. 

4 

19 

1710 

Nov. 

() 

11 

187S 

May 

6 

7 

1723 

Nov. 

0 

5 

1881 

Nov. 

7 

3 

1730 

Nov. 

10 

22 

i8gx 

May 

Q 

14 

1740 

May 

2 

1 T 

1894 

Nov. 

10 

7 

1743 

Nov. 

4 

22 

1907 

Nov. 

14 

0 

5 753 

May 

5 

18 

1914 

Nov. 

7 

0 

J7S(> 

Nov. 

6 

16 

1924 

May 

7 

14 

1769 

Nov. 

9 

10 

1927 

Nov. 

Q 

18 

1776 

Nov. 

2 

10 

1940 

Nov. 

11 

11 

1782 

Nov. 

12 

3 

1953 

Nov. 

14 

5 

1786 

May 

3 

18 

1957 

May 

5 

13 

1789 

Nov. 

S 

3 

i960 

Nov. 

7 

5 

1799 

May 

7 

I 

1970 

May 

8 

20 

1802 

Nov. 

8 

21 

1973 

Nov. 

ly 

23 

1815 

Nov. 

11 

15 

1986 

Nov. 

12 

i6 

1822 

Nov. 

4 

14 

1993 

Nov. 

5 

16 

1832 

May 

5 

0 

1999* 

Nov. 

15 

9 

183s 

Nov. 

7 

8 

2003 

May 

0 

19 


♦Mercury grazes the sun’s limb. 


Motion of Perihelion. — ^What was for a long time a perplex- 
ing problem was presented by the motion of Mercury’s perihelion, 
the line of apsides — or the longer axis of the orbit — showing a 
greater advance in the direction of the planet’s motion than could 
be accounted for by the gravitational action of all the other 
planets. Leverrier in 1845 concluded that the excess of motion 
was 35" per century — ^but this was increased by later investiga- 
tions to over 40" per century. It was accordingly concluded either 
that Mercury is disturbed, by some unknown masses of matter 
or that Newton’s law of gravitation is not rigidly true. Leverrier 
attributed the excess of motion to the action of a group of planets 
revolving inside the orbit of Mercury, and at first this explanation 
seemed to be confirmed by the occasional reports of dark objects 
seen in transit across the sun’s face. But for very many years 
past the sun has been photographed almost daily at some ob- 
servatory or other, such as Greenwich or the Cape, without any 
such objects being detected, and photographs of the sky in the 
ueighbourhood of the sun during total eclipses have likewise 


failed to disclose anything of the sort. If, then, such intra-Mer- 
curial bodies exist, they must be extremely small. It was at one 
time suggested that the minute particles which produce the 
Zodiacal light might be invoked to explain the observed motion, 
but the idea was shown on theoretical grounds to be untenable. 
The solution of the difficulty has since been supplied by Einstein’s 
Theory of Generalized Relativity and the matter is now regarded 
as satisfactorily cleared up. (T. E. R. P.) 

MERCURY, in chemistry, a metallic element which is easily 
distinguished from all others by its being liquid at even the lowest 
temperatures occurring in moderate climates (symbol Hg, atomic 
number So, atomic weight, 200-6, numerous isotopes 197 to 
204). This metal does not appear to have been knowm to the 
ancient Jews, nor is it mentioned by the earlier Greek writers. 
Theophrastus (about 300 b.c.) mentions it as prepared from cin- 
nabar by treatment with copper and vinegar; Dioscorides obtained 
it from the same mineral with the aid of iron, using at the same 
time a primitive distillation apparatus. With the alchemists it was 
an important substance. When, about the beginning of the i6th 
century, chemistry and scientific medicine came to merge into one, 
this same mysterious element of “mercury” played a great part in 
the theories of pathology; and the metal, in the free as in certain 
combined states, was looked upon as a powerful medicinal agent. 

Occurrence. — Mercury occurs in nature chiefly in the form 
of a red sulphide, HgS, called cinnabar (q.v.), which, as a rule, is 
accomj)aniefI by more or less of the reguline metal — the latter 
being probably derived from the former by some secondary re- 
action. I'he most important mercury mines in Europe arc those 
of Almaden in Spain and of Carniola, Italy, and in America those 
of California and Texas. Deposits also occur in Russia, the Ba- 
varian palatinate, in Hungary, Tuscany, Transylvania, Bohemia, 
Mexico, Peru and in some other countries. 

Mercury occurs in formations of all ages from the Archean to 
the Quaternary, and it has been found in both sedimentary and 
eruptive rocks of the most varied character, e.g., conglomerates, 
sandstones, .shales, limestones, quartzites, slates, serpentines, 
crystalline schists, and eruptive rocks from the most acid to 
the most basic. 

In former times quicksilver deposits were supi^osed to be 
formed by sublimation, but from a careful study of the California 
occurrences S. B. Christy was convinced as early as 1875 that 
this was unlikely, and that deposition from hot alkaline sulphide 
solutions was more probable. By treating the black mercuric sul- 
phide with such solutions, hot and under pressure, he succeeded 
in producing artificial cinnabar and metacinnabaritc. He also 
showed that the mineral water at the New Almaden mines, when 
charged with sulphydric acid and heated under pressure, was 
capable of effecting the same change, and that this method of pro- 
duction agreed better with all the facts than the sublimation 
theory. ( 5 it “Genesis of Cinnabar Deposits,” Amer. Jour. Science, 
xvii., 453.) The investigations of Dr. G. F. Becker on the “Quick- 
silver Deposits of the Pacific” (U.S. Geol. Survey, Mon. xiii., 
1888) established the correctness of these views beyond doubt. 

Properties. — Pure mercury is a coherent, mobile liquid, which 
does not wet glass or objects placed in it ; it is silvery white with 
a metallic lustre; in very thin layers it transmits a bluish-violet 
light. It freezes at about —39° C with contraction, and the forma- 
tion of a white, very ductile and malleable mass (sp. gravity 
14-193 at m.p.) easily cut with a knife, and exhibiting crystals 
belonging to the cubic system. When healed the metal expands 
very uniformly, and vaporizes at about 360® (b.p. 357-01 ®/76o 
mm.); tlie volatility is generally increased by the presence of 
impurities; its high expansion and the wide range of temperature 
over which it is liquid render it e.specially valuable as a ther- 
mometric fluid. (See Thermometry.) The vapour is colourless, 
and its density points to the conclusion that the molecules are 
monatomic. The specific gravity of liquid mercury at 0® is 
13-5959 and 13*690 at its m.p. Mercury is about half as heavy 
again as copper volume for volume, a quarter as heavy again as 
lead, and nearly twice as heavy as zinc ; this property is turned 
to account in the construction of barometers and air-pumps. Its 
specific heat is about 0*0333 (sec Calorimetry); its electrical 
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conductivity is involved in the definition of the ohm (sec Con- 
ductivity); and its thermal conductivity is alxiut two-thirds 
that of silver. 

Pure mercury remains unchanged in dry air, oxygen, nitrous 
oxide, carbon dioxide, ammonia and some other gases at ordinary 
temperatures; hence its application for collecting and measuring 
gases. In damp air it slowly becomes coated with a film of 
mercurous oxide; and when heated for some time in air or 
oxygen it becomes transformed into the red mercuric oxide, which 
decomposes into mercury and oxygen when heated to a higher 
temperature: this reaction is of great historical importance, since 
it led to the discovery of oxygen at the hands of Priestley. The 
halogen.*; and sulphur combine directly with the metal. Mercury 
is unattacked by dilute sulphuric acid; the strong acid, however, 
dissolves it on heating with the formation of sulphur dioxide and 
mercurous or mercuric sulphate according as mercury is in excess 
or not. Hydrochloric acid when concentrated has only very slight 
action. Dilute nitric acid readily attacks it. mercurous nitrate 
being formed in the cold with excess of mercury, mercuric nitrate 
with excess of acid, or with strong acid, in the warm. The metal 
dissolves in solutions containing chlorine or bromine, and conse- 
quent K’ in aqua regia. 

Mercury dissolves many metals to form compounds termed 
amalgams, of considerable importance to the arts. 

COMPOUNDS OF MERCURY 

Mercury forms two well-defined series of salts — the mercurous 
salts derived from the oxide HgzO, and the mercuric salts from 
the oxide HgO. Like mercurotis oxide the mercurous salts are 
generally formulated as containing two mercury atoms in each 
molecule. According to H. B. Baker vaporized mercurous chloride 
or calomel (g.v.) has the formula HgjCk. 

Mercurous Oxides Hg20, is an unstable dark-brown powder 
formed when caustic potash acts on calomel; it is decomposed 
by light or on trituration into mercury and mercuric oxide. Afer- 
curic oxide, HgO, occurs in two forms: it is obtained as a bright- 
red crystalline powder (also known as ^‘red precipitate,” or as 
mcrcurius praecipitatiis per sc) by heating the metal in air, or by 
calcining the nitrate, and as an orange-yellow powder by precipi- 
tating a solution of a mercuric salt with |)otash; the difference is 
probably one of subdivision. The yellow form is the most reactive 
and is transformed into the red when heated to 400®. If the red 
oxide be heated it becomes black, regaining its colour on cooling, 
and on further heating to 630® it decomposes into mercury and 
oxygen. It is slightly soluble in water, to which it imparts an 
alkaline reaction and strongly metallic taste, A peroxide is ob- 
tained as a brown solid from mercury and slightly acid 30% 
hydrogen peroxide at low temperatures. 

Mercurous and mercuric chlorides, known respectively as calo- 
mel {qrc.) and corrosive sublimate (g.u,), are two of the most 
important salts of mercury. Mercurous bromide, HgsBrz, is a 
yellowish-white powder, insoluble in water. Mercuric bromide, 
HgBrz, forms white crystals, sparingly soluble in cold water, 
readily in hot, and prepared by the direct union of its components 
Mercurous iodide, HgsL, is a yellowish-green powder obtained by 
heating its components to about 250®, or by triturating them with 
a little alcohol; it is also obtained by precipitating a solution of 
mercurous nitrate with potas.sium iodide. It is blackened by 
exposure to light. Mercuric iodide, Hglj, exists in two crystalline 
forms. By mixing solutions of mercuric chloride and p^assium 
iodide under a microscojje, yellow rhombic plates arc seen to be 
formed which arc transformed very quickly into scarlet quadratic 
octahedra. On beating to about j 26® the red form is transformed 
into the yellow modification; on cooling the reverse gradually 
occurs, and immediately if the yellow io^*de be touched. When 
cooled to the temperature of liquid air red mercuric iodide as- 
sumes a pale yellow colour. Mercuric iodide is insoluble in water, 
but soluble in absolute alcohol; and also in potassium iodide solu- 
tion, with the formation of K^Hgli, which may be obtained in 
lemon-yellow crystals. A strongly alkaline solution of this salt 
known as Nessler’.s reagent is .specially used for determining 
traces of ammonia. (See behiw. ) Mercuric iodide dissolves in other 


iodide solutions to form similar compounds; these solutions arc 
characterized by their exceptionally high specific gravity, and 
hence are employed in density determinations. (See Density.) It 
also forms many other double salts. Oxidation with strong nitric 
acid gives the iodate^ Hg(IOa)2. 

Mercurous Nitrite is obtained in yellow needles by the action 
of cold dilute nitric acid on mercury. Prolonged action of this 
add transforms the salt into mercurous mtrate 
Hg2(N03)2,2H.0, 

a white crystalline salt soluble in water. If the metal be in 
excess basic salts are obtained. By adding ammonia to a solu> 
lion of mercurous nitrate a black precipitate of variable composi- 
tion, known in pharmacy as mercurius solubilis Ilahnemanni, is 
obtained. 

Mercuric Nitrate . — By dissolving mercuric oxide in strong 
nitric acid there is obtained a heavy liquid which on the addition 
of more strong nitric acid gives a white precipitate of 
2Hg(N03)2jl20. 

Water decompK>ses it to basic salts. By dissolving the oxide in 
dilute nitric add, the crystalline basic salt 
Hg(N 03 )rHgO.H 20 

Is obtained. 

When mercurous or mercuric nitrate is treated with aqueous 
ethylene thiourea (etu) a stable neutral complex nitrate 
[Hg,3etu] (N03)2 is produced in rhombic plates which dissolve 
in water to a neutral solution and resemble the nitrates of the 
alkaline earths. 

Mercuric Sulphide is the prindpal ore of mercury occurring in 
nature as the mineral cinnabar (q.v.), and is extensively used as 
a pigment, vermilion (q.v.). It is obtained as a black powder by 
triturating mercury with sulphur, the compound thus formed 
being known in pharmacy as Aethiops mincraUs, and also by pre- 
cipitating a mercuric salt with sulphuretted hydrogen. There are 
three crystalline forms of mercuric sulphide : — the light red form 
aHgS corresponding with cinnabar or vermilion; the black 
cubic variety allgS corresponding with metacinnabaritc; a 
deep red hexagonal form ^HgS not occurring in nature. Mercuric 
sulphide is only slightly acted upon by nitric acid; it dissolves in 
aqua regia; chlorine gives a yellow compound, 2HgS-HgCl2; and 
it dissolves in potassium sulphide solutions to form double 
sulphides. 

Mercurous Sulphate, Hg2S04, is a white, sparingly soluble, crys- 
talline substance obtained by adding sodium sulphate to a solu- 
tion of mercurous nitrate. Mercuric sulphate, HgSOi, is a white, 
soluble salt obtained by dissolving mercury in hot strong .sulphuric 
acid; on digestion with water, it decomposes into an insoluble 
basic salt, HgS04-2Hg0, known as iurbith or turpeth mineral, 
and into a soluble acid salt, HgS04-2S03. 

Mercury Phosphide, HgJ’a, is obtained as brilliant red, hexa- 
gonal crystals by heating mercury with phosphorus iodide to 
300® and removing the mercuric iodide simultaneously formed 
by means of potassium iodide solution. Mercurous phosphate, 
Hg3r04, and mercuric phosphate, Hg3(P04)2, are obtained as 
white precipitates by adding sodium phosphate to solutions of 
mercurous and mercuric nitrates respectively. 

Mercurammemium Compounds . — ^With ammonia and ammon- 
ium salts, mercury compounds yield a number of substances, 
many of which have long been used in medicine. By the action 
of dry ammonia on calomel mercuroso-ammonhim chloride, 
NHsHgCl, is obtained; aqueous ammonia on calomel gives di 
mercuroso-ammonium chloride, NH2Hg2Cl. By adding ammonia 
to a solution of mercuric chloride, mercurammonium chloride, 
known in pharmacy as “infusible white precipitaLe,” NH2HgCl 
is obtained; “fusible white precipitate” is mercuroHdiamiDonium 
chloride^ Hg(NHaQ);, and is obtained by adding a solution ol 
mercuric chloride to hot solutions of ammonium chloride and 
ammonia so Umg as the precipitate first formed redissolves; the 
substance separates out on cooling. With ammonia and a strongb 
alkaline solution of mercuric iodide in potassium iodide (Nessler'f^ 
solution) there is obtained a yellow precipitate of HO-Hg>NH-Hgl ; 
this reaction is the most delicate test for ammonia, a ydiow color' 
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ation being given by minute traces. By passing dry ammonia 
over precipitated mercuric oxide at 130®, a nitride, N2Hg3, is ob- 
tained. The oxide and ammonia solution gives the stable and 
basic mercurhydroxylamine, NHg20H. 

Analysis , — Mercury compounds, when heated in a closed tube 
with sodium carbonate, yield a grey to black sublimate of metallic 
mercury, which readily unites to form visible globules. The metal 
is precipitated from solutions on to bright copper-foil; the mer- 
cury coating becomes silvery on rubbing and disappears when 
the quicksilvered copper is heated in a sublimation tube. 

Solutions of mercurous salts with hydrochloric acid give a white 
precipitate of calomel, which becomes jet-black on treatment with 
ammonia. Stannous chloride, in its twofold capacity as a chloride 
and a reducing agent, precipitates both mercurous and mercuric 
solutions, at hrst as calomel, and on addition of an excess of 
reagent the precipitate becomes grey through conversion into 
finely-divided quicksilver. Sulphuretted hydrogen, when added 
very gradually to an acid mercuric solution, gives at first an 
almost white precipitate, which, on addition of more and more 
reagent, assumes successively a yellow, orange and at last jet- 
black colour. The black precipitate is HgS, identified by its great 
heaviness, and insolubility in boiling nitric or hydrochloric acid. 
Aqua regia {q.v.) dissolves it as chloride. 

‘‘Mercurous” mercury is quantitatively estimated by precipi- 
tating as calomel and weighing the precipitate on a tared filter at 
100°. The metal may also be estimated by distillation in a closed 
tube with lime, the metal being collected and weighed, or by 
precipitation as sulphide with excess of sulphuretted h)'drogen, 
the precipitate being collected on a tared filter or Gooch crucible, 
washed with carbon disulphide, dried and weighed. 

PHARMACOLOGY AND THERAPEUTICS 

The British Pharmacopeia contains some twenty five mercurial 
preparations, including those of calomel (q.v.). Only the useful 
I)rcparations will be mentioned here. Free mercury is contained 
in Hydrargyrum cum Greta, or “grey powder,” which con.si.sts of 
one part of mercury to two of prepared chalk. The dose is 1-5 
gr., and the preparation is usually employed for children. The 
Pilula Hydrargyri, or “blue pill,” contains one part of mercury 
in three, and the dose is 4-8 gr. It is usually employed for adults. 
There are also five preparations of free mercury for external use. 
Of these the most useful is the Unguentum Hydrargyri, “or blue 
ointment,” which contains one part of mercury in two. Weaker 
ointments are also prci)ared from the red and the yellow forms 
of mercuric oxide. The perchloride of mercury or corrosive sub- 
limate is therapeutically the most important salt of mercury. 
The dose is Sr. It is incompatible with .dkalis, alkaline 

carbonates, potassium iodide, albumin and many other sub- 
stances, and should therefore be prescribed alone. It is de- 
composed by impure water, and distilled water is therefore used 
in making the Liquor Hydrargyri Perchloridi, in which form it 
is usually prescribed. This contains half a grain of the perchloride 

10 the fluid ounce and its dose is 30-60 minims. The perchloride 
is also compounded with lime-water to form the Lotio Hydrargyri 
I 'lava, or “yellow wash,” which contains two grains of the salt 
to the fluid ounce. Mercuric iodide is an equally potent salt and 
has come into wide use. It has the same dose as the perchloride 
'*nd is largely prescribed in the Liquor Arsenii et Hydrargyri 
lodidi, or Donovans solution, which contains of arsenious 
iodide and 1% of mercuric iodide, the dose being 5-20 miaims. 
An ointment widely used is prepared from the mercur-ammonium 
chloride (Unguentum Hydrargyri ammoniatum ) of which it con- 
liuns one part in ten. It is known as “white precipitate ointment.” 

In discussing the pharmacology of mercury and its compounds, 

11 is of the first importance to observe that metallic mercury is 
inert as such, and that the same may practically be said of mer- 
uirous salts generally. Both mercury itself and mercurous salts 
fi nd to be converted in the body into mercuric salts, to which 
<hi* action is due. When metallic mercury is triturated or ex- 
posed to air it is partly oxidized, the first stage of its transforma- 
tion to an active condition being thus reached. 

Metallic mercury can be absorbed by the skin, passing in minute 
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globules through the ducts of the sweat-glands. The mercury 
contained in “blue ointment” is certainly thus absorbed, actually 
circulating in the blood in a very different form, as described 
below. There is no local action on the skin. The mercuric salts, 
and especially the chloride and iodide, are probably the most 
powerful of all known antiseptics. One part of the perchloride 
in 500,000 will prevent the growth of anthrax bacilli, and one 
part in 2,000 — the strength commonly employed in surgery — 
kills all known bacteria. The action is apparently specific and 
not due to the fact that p)erchloride of mercury precipitates 
albumin, including the albuminous bodies of bacteria, for the 
iodide is still more powerful as a germicide, though it does not 
coagulate albumin. These salts cannot be employed for sterilizing 
metallic instruments, which they tarnish. As these drugs are 
essentially poisons they must be used with the greatest care in 
surgical practice, and as they are particularly deleterious to the 
secreting .structure of the kidney they must not be employed as 
antiseptics in diseases where renal inflammation is already present 
or probable. They are therefore contra-indicated for application 
to the throat in scarlet-fever or to the uterus in eclampsia. The 
stronger mercurial ointments kill cutaneous parasites and also 
possess some degree of antipruritic action, especially when the 
cause of the itching is somewhat obscure. Mercuric .salts, when 
in strong solution, are caustic. It is important to observe that 
the volatility of metallic mercury and many of its compounds 
causes their absorption by the lung.s even when no such effect is 
intended to follow their external application. This fact explains 
the occurrence of chronic mercurial poisoning in certain trades. 

Single doses of mercury or its compounds have no action upon 
the mouth, the characteristic salivation being piroduced only after 
many doses. Their typical action on the bowel is purgative, the 
effect varying with the state of the mercury. So relatively inert 
is metallic mercury that a pound of it has been given without 
ill effects in cases of intestinal obstruction, which it was hoped 
to relieve by the mere weight of the metal. Half a grain of the 
perchloride, on the other hand, is a highly toxic dose. 7'hc action 
of mercurials on the bowel is mostly exerted on the duodenum 
and jejunum, though the lower part of the bowel is slightly 
affected. Hence a dose of mercury usually needs a saline aperient 
to complete its action, as in the “blue pill and black draught” of 
former days. Mercurials do not cau.se, in therapeutic doses, much 
increase in the intestinal secretion, the action being mainly exerted 
on the muscular wall of the bowel. The bile is rapidl}'' removed 
from the duodenum, before any re-absorption can occur, and 
the bacterial action which decomposes the bile-piginenl is arrested 
by the antiseptic power of the drug, so that the excreta are of a 
very dark colour. The classical experiments of William Ruther- 
ford (1839-J899), of Edinburgh, showed that calomel does not 
increase the amount of bile formed by the liver. Corrosive sub- 
limate docs, however, stimulate the liver to a slight degree. In 
large doses mercurials somewhat diminish the .secretion of bile. 
The greater part of the mercury administered by the mouth, in 
whatever form, is excreted as mercuric sulphide. Prior to this 
decomposition the mercury exists as a complex soluble compound 
with sodium, chlorine and alhunien. When })erchlori(le of mer- 
cury is injected subcutaneously the sodium chloride in the blood 
similarly prevents the precipitation of the albuminate of mer- 
cury, and it is therefore desirable to add a little sodium chloride 
to the solution for injection of mercuric chloride. 

Mercury is largely used in aftections of the alimentary canal, 
and has an obscure but unquesticmable value in many cases of 
heart-disease and arterial degeneration. But its value in sypjhilis 
{see Venereal Diseases) far outweighs all its other uses. 

Toxicology . — Acute poisoning by mercurials usually occurs in 
the case of corrosive sublimate. There is inten.^^e gastro-intestinal 
inflammation, with vomiting, frequent “rice-water” stools and 
extreme collapse. The treatment, except when the case is seen 
at once, is very difficult, but white-of-egg or other form of albumin 
is the antidoie, forming an insoluble compound with the per- 
chloride. 

Chronic poisoning (hydrargyrism or mercurialisni) is of great 
importance, since any indication of its symptoms must be closely 
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watched for in patients who are under mercurial treatment. 
Usually the first symptom is slight tenderness of the teeth whilst 
eating, and some foetor of the breath. These symptoms become 
more marked and the gums become the seat of severe inflamma- 
tion, being spongj^ vascular and prone to bleed. The salivary 
glands are swollen and tender, and the saliva pours from the 
mouth, and may amount to pints in the course of a day. The 
teeth become quite loo.se and may fall out. The symptoms are 
aggravated until the tongue and mouth ulcerate, the jaw-bone 
necroses, haemorrhages occur in various parts of the body, and 
the patient dies of anaemia, septic inflammation or exhaustion. 
The treatment consists, besides stopping the intake of poison 
and relieving the symptoms, in the administration of potassium 
iodide in small, often repeated doses. 

Mercuro Zinc Cyanide, Zn3Hg(CN)8 (Lister’s antiseptic), was 
suggested in the early days of antiseptics (iSS 6 ) by W. Martin- 
dale. In the form of “cyanide gauze” and “cyanide wool,” this 
dressing has been largely used, both in general surgery and for 
the requirements of war. 

M cr cur o chrome “220” (di-sodium hydro-oxy-mercury dibromo 
fluorescein) has been advocated through the work of various 
authorities in the United States for a variety of affections. 
This compound has an English equivalent mcrcurome^ which 
is identical chemically. The drug is deemed of very great service 
as an antiseptic for vesical injections in cystitis, pyelitis, etc., and 
as a skin antiseptic it is highly recommended. Considerable strides 
have been made with the intravenous injection of this compound, 
c.g., in puerperal fever, typhoid and grave bacterial infections in 
general, and it has been suggested for use intravenously in plague. 
As the limits of dosage are not as yet completely determined, 
mercurochrome is to be used with caution. At the same time, the 
remarkable fact remains that this compound, containing approxi- 
mately 23% of mercuiy^ in a non-ioni.sed form has been injected 
in the massive dose of 3 grains (0-2 gram) in contrast with an 
ordinary intravenous dose of mercuric chloride of about to 
grain (o-ooi to 0-002 gram). 

Bibliography. — For the history of mercurv $e.e B. Neumann, Die 
Metalle ^1904) ; A. Ro.ssing, Geschichte der Metalle (igoi). The gen- 
eral chemistry is treated in detail in O. Dammar, Handbuch der anor- 
ganischni Chvmiv; 11 . Moissan, Trait6 dc chimie mtnerale; J. W.Mellor, 
A Comprehensive Treatise on Inorganic Theoretical Chemistry, Vol. iv., 
Longmans Green & Co., 1923 ; F. C. Whitman, Organic Compounds 
of Mercury, The Chemical Catalog Company, New York, 1921 ; W. H. 
Martindale and W. W. Wcstcotl, The Extra Pharmacopoeia, Vol. i., 
1924; Vol. ii., 1925. (G. T. M.) 

MERCURY, FULMINATE OF. A highly explosive com- 
pound used in percussion caps and detonators. Substances which 
fulminate on heating or gentle percussion have been known for a 
long time, but the first of which we have any definite chemical 
knowledge was mercury fulminate, a substance first made by E. C. 
Hoivard in 1799. J* '’on Liebig, who is stated to have become 
acquainted with the substance when he was a boy, succeeded in 
isolating fulminic acid whilst working in Gay Lussac s laboratory 
in 1823. Previous attempts appear to have been made to utilize 
the explosive property of fulminate for igniting gunpowder and 
led to many inventions. 

Mercury fulminate is retained for two military purposes: (i) as 
an igniter in so-called cap-compositions; and (2) as a detonator, 
in w^hich ca.se it may be used alone or mixed with a nitro-deriva- 
tive, such as trinitrotoluene, where it can art as “starter” of a 
more powerful detonator. 

Being too rapid in action, pure mercury fulminate will not ignite 
gunpowder, the grains being merely scattered. The application of 
fulminate as a cap-composition for setting fire to gunpowder, 
while being itself fired by percussion, has been reached by methods 
of “taming” or slowing down the detonating action by addition of 
diluents. These diluents, which could be ignited by the fulminate, 
burned at a sufficiently slow rate to set fire to the gunpowder or 
other propellant. The slowing down or taming mixture consists, 
generally, of sulphide of antimony, SbaSa, and potassium chlorate, 
KC 10 «, both in very fine powder, the fulminate being used in 
small crystals as made, for it cannot be ground or powdered. A 
silver fulminate was made by L. G. Brougnatelli in 1798, who 


dissolved silver in nitric acid and added this solution to spirits of 
wine. The white powder obtained is extremely sensitive to fric- 
tion, percussion or heat and apparently unsuiled to any practical 
application. Other fulminating substances obtained before this 
date by the action of ammonia on solutions of gold or silver arc 
similarly unsuitable. 

Manufacture. — Clean mercury, one part, and nitric acid of 
sp.gr. 1-36, about ten parts, are placed in a glass flask and, after 
the mercury has dissolved, allowed to cool to about 15° to 20° C. 
Ten to twelve parts of 90% alcohol are placed in a capacious 
flask and the mercury solution is added. A reaction commences in 
a few minutes with formation of copious white fumes followed 
after a short time by red gases. The action may require regulating 
by outward application of cold water, but generally after the tem- 
perature has risen to 8o°~90° C it settles down quietly. The reac- 
tion mixture is poured into cold water; the sparingly soluble mer- 
cury salt is precipitated, and is washed with cold water until free 
from acid. Mercury fulminate is a grey, sandy, crystalline powder, 
is extremely poisonous, and has a sp.gr. of about 4-4, varying a 
little with the conditions of formation. 

Many chemists, since Liebig, have suggested constitutional 
formulae for fulminic acid (q.v.); it may not be quite settled 
even now, but the formula (CNO)aHg is almost certainly correct 
for mercury fulminate. Since the discovery of hydrazoic acid, 
N3H, some of its salts, such as the azides of lead or silver, have for 
special purposes become rivals of fulminate (see Lead Azide). 

Bibliography. — The Rise and Progress of the British Explosives 
Industry (International Congress of Applied Chemistry, 1909) ; O. 
Guttmann, The Manufacture of Explosives, Twenty Years^ Progress 
(1909). (W. R. Ho.) 

MERCURY-VAPOUR BOILER, a process of power gen- 
eration which uses mercury instead of water in a boiler. The 
boiling point of mercury as compared with water is given below. 
It will be seen that with mercury saturated vapour can be obtained 
with low pressures and with much higher temperatures than is 
possible with water .steam. 


Pressures 

Boiling Point 

Mercury 

Water 
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). gauge 
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60 „ 

... 

866 

307*6 1 
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25 
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The highc.st prcs.sure at which saturated water vapour can exi.st 
is 3,200 lb. pressure per square inch, and at that pressure the tem- 
perature is only 706® F. In the mercury cycle, mercury is boiled 
in a specially de.signed boiler at whatever pressure is desirable. 
In the Hartford, Conn., installation this pressure has been chosen 
at 70 lb. gauge. The vapour is then carried through a turbine 
where it does useful work. The exhaust pressure is kept at what- 
ever vacuum is desirable to obtain the proper steam pressure. 
In Hartford the .steam is generated at 350 lb. pressure, which 
means a mercury vacuum of about 28 inches. 

In the mercury cycle all the latent heat of the mercury vapour 
is turned into steam at any steam pressure desirable, and thi^*; 
.steam can be used either for power as in Hartford or for healing 
purposes. The mercury cycle can thus be considered as a steam 
producer, where a large amount of power can be obtained. from 
the mercury vapour at practically theoretical rate, and the amoun 
of steam produced is only slightly less than that produced by 
steam boiler for the same amount of fuel. 

A T3rpical Installation. — Figs, i and 2 give side and end 
elevation of the 10,000 kw. mercury turbine installation at Hart- 
ford, Conn., by the Hartford Electric Lighting Company, and a 
description of the same will give, a clear view of the great gain 
in efficiency obtained by this installation. The equipment is dc- 
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Fig. 1.— arrangement for mercury-vapour boiler and turbine 
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signed for the following results; Full-load output of mercury 
turbine, 10,000 kw.; coal burned per hour, 14,500 lb.; steam pro- 
duced per hour, 350 lb. gauge, 700® F, 125,000 pounds. The fuel 
is burned in the furnace, as in a steam boiler, and the products 
ef combustion pass successively through a mercury boiler, a mer- 
i^ury liquid heater, a steam superheater, a feed water heating 
economizer and an air preheater. The first two of these give heat 
to the mercury. The others give it to the steam or return it to 
the furnace. 

The mercury vapour made in the boiler passes first through a 
turbine driving at 10,000 kw. generator at 720 r.p.m. and then 
exhausts into a pair of surface condensers. The tubes of these 
t^ondensers contain water, so that the heat delivered to them by 
the condensation of the exhaust mercury vapour causes them to 
make steam which collects in drums above the lubes at which 
point it is available for use. In the equipment being described, 
this steam passes from these drums through the superheater men- 
tioned. The condensed mercury is drained through a cleaning 
sump and then runs by gravity through the liquid heater and into 
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the boiler. By mounting the condenser high enough above the 
boiler, the weight of the descending column of mercury overcomes 
the boiler pressure so that no feed pump is required. 

Basis of Design. — ^The following list gives data as to designed 
conditions for the 10,000 kw. unit and its substantial accuracy is 
fully established by experience with apparatus now operating: 
Output of mercury turbine, 10,000 kw. ; speed of mercury tur- 
bine, 720 r.p.m.; steam produced per hour, 125,000 lb.; steam 
pressure, 350 lb. gauge; steam temperature, 700° F; mercury 
vapourized per hour, 1,150,000 lb.; temperature mercury vapour, 
884® F; pressure vapour al mercury turbine, 70 lb. gauge; vacuum 
in mercury condenser, 28 in. ; temperature mercury exhaust, 458® 
F; gas temperature beyond mercury liquid heater, 950® F; gas 
temperature beyond steam superheater, 650® F; gas temperature 
beyond water economizer. 480® F ; gas temperature to stack, 280° 
F; air temperature entering furnace, 390® F; coal burned per 
hour, 14,500 lb.; heat in coal per pound 14,500 B.T.U. It will 
thus be seen that when 14,500 lb. of coal (with a heat value of 
14,500 B.T.U. per pound) is burned under the mercury boiler 
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FlO. 2.-- ARRANGEMENT FOR MERCURY-VAPOUR BOILER AND TURBINE 
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per hour, 10,000 kw. are generated by the mercury boiler and 
125,000 lb. of steam are generated at 350 lb. gauge pressure and 
with a temperature of 700° F (264® F superheat). 

What this amount of steam can accomplish in combination with 
the mercury turbine in existing power plants is shown by the 
table below: 


Fuel Rates in B.T.U. per KilowaU Hour 



Steam alone 

Steam with 
mercury 

Per cent 
gain 

A .. . 

14,000 

9,400 

33 

B . . . 

17,000 

10,500 

38 

C . . . 

22,000 

1 i,0oo 

47 

D . . 

35,000 

13,800 

6o*5 


Case A represents the best development of modern plants with 
350 lb. pressure, high superheat and the most effective auxiliary 
and feed heating arrangements. Case B represents a station that 
was considered very good a short time ago with about 200 lb. 
steam pressure, less perfect firing and auxiliary arrangements and 
less superheat. Case C represents a station in which conditions 
of size, load factor or efficiency are even less favourable. Case D 
represents what might be done in a good non-condensing station. 
The ratios here shown are not much affected by the usual causes 
of relative inefficiency such as load factor, turbine efficiency or 
condensing facilities. 

The mercury cycle lends itself particularly to the increasing of 
station capacity of existing plants. By burning approximately 
20 ^c more fuel, the same amount of steam as before can be 
produced, the power from the mercury turbine will be almost 
equal that produced by the steam turbines, the fuel rate of the 
mercury turbine will be at approximately 4,000 B.T.U. per kilo- 
watt hour, and the fuel rate of the steam turbine will remain as 
before. If this rate w'as 17.000 B.T.U. per kilowatt hour, the 
combined rate would be at about 10.500 B.T.U. — a gain of 38%. 

Heating Plants. — From the figures that have been given, it 
will be seen that the gain in economy is incident to the production 
of steam by a method which gives a valuable by-product in the 
form of power. A very striking case of profitable use is found in 
a city heating plant. If, in such a plant, this unit were used in 
connection with a suitable steam turbine unit which w^ould take 
steam at 350 lb. gauge pressure, superheated and exhausted into 
the street mains at 100 lb. per square inch and saturated, the 
results with the best coal burned efficiently would be about as fol- 
low's: Fuel burned per hour, 14,500 lb.; steam delivered per hour, 
125,000 Ib.; power produced by mercury turbine, 10,000 kw.; 
power produced by steam, 3,400 kw.; total pow'er produced, 
13.400 kilowatts. From these figures it will be seen that the 
power is produced at a rate of about 16,000 B.T.U. in fuel per 
kilowatt hour, W'hich is comparable with very good condensing 
steam stations, and that all this 100 lb. heating steam is produced 
in addition. 

A careful investigation in regard to the probable mercury supply 
of the world indicates that it is sufficient to take care of this 
proce.'S for practically an indefinite time. The present mercury 
mines in operation could easily double their output which would 
take care of 1,000,000 kw. per year, in addition to the present 
uses of mercury. 

Bibliography. — W. L. R. Emmet, “Power from Mercury Vapor,” 
in Proceedings Am. Imt. of Mech. Eng. vol. xxxii. (1913), “The Emmet 
Mercury Vapor Prort*-^ ’ with appendix (“Properties of Mercury 
Vapor”) by L. A. Sheldon, in Proceedhtfis Am. Inst, of Mech. Eng. 
(1924), “Mercury Vapor Process” in Journal of the Franklin institute 
(Feb. 1925) and “Economie.s of the Emmet Mercury Process” in 
General Electric Review (Julv, 1927). (E. Bo.) 

MERCY, FRANZ, Fri.iukrr von, lord of Mandrc and Col- 
lenburg (d. 1645), German general in the Thirty Years’ War, 
who came of a noble family of Lorraine, was born at Longwy 
between 1590 and 1598. From to 1630 he was engaged in 
the imperial service. After cli.^linguishing himself at the first battle 
of Breitcnfeld (1631) he commanded a regiment of foot on the 
Rhine and defended Rheinfelden against the Swedes with the 
utmost bravery, surrendering only after enduring a five-months’ 
siege He now became a general officer of cavalry, and in 1635, 


1636 and 1637 took part in further campaigns on the Rhine and 
Doubs. In September 1638 he was made master-general of ord- 
nance in the army of Bavaria, then the second largest army in 
Germany. In the next campaign he was practically commander-in- 
chief of the Bavarians, and at times also of an allied army of 
Imperialists and Bavarians. He was made general field marshal 
in 1643, when he won his great victory over the E'rench marshal 
Rantzau at Tuttlingen (Nov. 24-25), capturing the marshal and 
seven thousand men. In the following year Mercy opposed the 
French armies, now under Enghien (afterwards the great Condc) 
and Turenne. He fought, and in the end lost, the desperate battle 
of Freiburg, but revenged himself next year by inflicting upon 
Turenne the defeat of Mergenthcim (Marienthal). Later in 1645, 
fighting once more against Enghien and Turenne, Mercy was killed 
at the battle of Ndrdlingen (or Allerheim) as the crisis of the 
engagement, which, even without Mercy’s guiding hand, wa.s 
almost a drawn battle. He died on Aug. 3, 1645. On the spot 
where he fell, Enghien erected a memorial, with the inscription 
Sta viator, heroem calcas. 

Claudius Florimond, Count Mercy de Villets (1666-1734), 
Imperial field marshal, was born in Lorraine, and entered the 
Austrian army as a volunteer in 1682. After seven years of 
service in Hungary and five' years in Italy, he displayed great dar- 
ing in the first campaigns of the Spanish Succession War in Italy, 
twice fell into the hands of the enemy in fights at close quarters 
and for his conduct at the surprise of Cremona (Jan. 31, 1702) 
received the emperor’s thanks. With this he took part in the 
Rhine campaign of 1703, and the battle of Friedlingen, and his 
success as an intrepid leader of raids and forays became well 
known to friend and foe. He was on that account selected early 
in 1 704 to harry the elector of Bavaria’s dominions. His resolute 
leadership was conspicuous at the battle of Peterwardein (1716) 
and he was soon afterwards made commander of the Banat of 
Temesvar. At the battle of Belgrade (1717) he led the second 
line of left wing cavalry in a brilliant and decisive charge which 
drove the Turks to their trenches. After the peace he resumed 
the administration of the Banat, which after more than 150 years 
of Turkish rule needed a humane and capable governor. But he 
was called away to southern Italy, where he fought the battle of 
Francavilla (June 20, 1719), took Messina and besieged Palermo. 
For eleven years more he administered the Banat, reorganizing 
the country as a prosperous and civilized community. In 1734 
he was made a field marshal, but on June 29, was killed at the 
battle of Parma while personally leading his troops. He left no 
children, and his name passed to the Mercy-Argenteau family. 

MERCY, compassion, pardon, pity, or forgiveness. The Latin 
word merces was used in the early Christian ages for the reward 
that is given in heaven to those who have shown kindness without 
hope of return. In the mediaeval Church there were seven “cor- 
poreal” and seven “.spiritual works of mercy” (opera miscri- 
cordiae). The order of the Sisters of Mercy is a religious sister- 
hood of the Roman Church, founded in 1827. 

MERCY-ARGENTEAU, FLORIMOND CLAUDE, 
Comte de (1727-1794), Austrian diplomatist, son of Antoine, 
comte de Mercy-Argenteau, entered the diplomatic service of 
Austria, going to Paris in the train of Prince Kaunitz. He be- 
came Austrian minister at Turin, at St. Petersburg, and in 176^ 
at Paris, where his first work was to strengthen the alliance be- 
tween France and Austria, which was cemented in 1770 by the 
marriage of the dauphin, afterwards Louis XVI., with Marie An- 
toinette, daughter of the empress Maria Theresa. Mercy-Argen- 
teau was in Paris during the years which heralded the Revolution- 
and supported first Lomenie de Brienne, and then Necker. In 
1792 he became Austrian governor-general of the Belgian pr^ v- 
inces. In July 1794 he was appointed Austrian ambassador to 
Great Britain, but he died a few days after his arrival in London- 

See T. Juste, Le Comte de Mercy-Argenteau (Brussels, 1863) J 
von Arncth dnd A. Geoffroy, Correspondances secrites de 
Thirhe avec le comte de Mercy (1874); and A. von Arncth ann 
J. Flammermont, Correspondance seerhie de Mercy avec Joseph H 
et Kaunitz (1889-91). Mercy-Argenteau’s Correspondances ! 

de Marie Thirhe has been condensed and translated into Engliso o> 
Lilian Smythe as A Guardian of Marie Antoinette (2 vols., 1902)* 
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MER DE GLACE. A glacier z6 sq.m, in area on the northern 
slope of Mt. Blanc, near Chamonix. During the summer months 
the rate of flow is estimated at two feet a day. It is a favourite 
tourist resort. (See also Switzerland.) 

MERE, (i) An adjective primarily indicating something pure 
and unmixed (Lat. tnerus, pure). 

(2) An arm of the sea, or estuary; a lake or any shallow stretch 
of inland water. In the Fen countries “mere” is applied to marsh- 
land, cf. Lat. marey Fr. fner, Ger. meer. 

(3) A landmark or boundary; an object indicating the extent 
of a property without actually enclosing it ; a road which forms 
a dividing line between two places (O.E. maere, Lat. murus, a 
wall). A “meresman” is an official appointed by parochial author- 
ities to ascertain the boundaries of a parish and to report upon the 
roads, bridges, waterways, etc. In the mining districts of Derby- 
shire a mere is a certain measurement of land in which lead-ore 
is found. 

MEREDITH, GEORGE (1828-1909), British novelist and 
poet, was bom at Portsmouth, Hants., on Feb. 12, 1828. About 
his early life little is recorded, but there is a good deal of quasi- 
autobiography, derived apparently from early associations and 
possibly antipathies, in some of his own novels, notably Evan 
Harrington and Harry Richmond. He had, as he said, both Welsh 
(from his father) and Irish blood (from his mother) in his veins. 
His father, Augustus Armstrong Meredith, was a naval outfitter at 
Portsmouth (mentioned as such in Marryat*s Peter Simple) \ and 
his grandfather, Melchisedek Meredith, clearly suggested the “Old 
Mel” of Evan Harrington. Melchisedek was 35 when, in 1796, he 
was initiated as a freemason at Portsmouth; and he appears to 
have been known locally as “the count,” because of a romantic 
story as to an adventure at Bath; he was church warden in 1801 
and 1804; and some of the church plate bears his name. 

Meredith s mother died when he was three years old, and he 
was made a ward in chancery. He was sent to school at Neuwied 
on the Rhine, and remained in Germany till he was 16. During 
these impressionable years he imbibed a good deal of the German 
.spirit; and German influence, especially through the media of 
poetry and music, can often be traced in the cast of his thought 
and sentiment, as well as in some of the intricacies of his literary 
style. Returning to England he was at first articled to a solicitor 
in London, but he had little inclination for the law, and soon 
abandoned it for the more congenial sphere of letters, of which 
he had become an eager student. At the age of 21 he began to con- 
tribute poetry to the magazines, and he eked out a livelihood for 
some years by journalism, on the Daily News and -other London 
papers, and for the Ipswich Journal, for which he wrote leaders; 
a certain number of his more characteristic fugitive writings are 
collected in the memorial edition of his works (1909-11). In 
London he became one of the leading spirits in the group of young 
philosophical and positivistic Radicals, among whom were John 
( afterwards Lord) Morley, Frederic Harrison, Cotter Morison and 
Admiral Maxse. But during the years when he was producing 
his finest novels he was practically unknown to the public. In 
1849 he married Mrs. Nicholls, daughter of Thomas Love Pea- 
cock, the novelist, a widow, eight years his senior, whose husband 
had been accidentally drowned a few months after her first 
marriage (1844), and who had one child, a daugnter; but their 
married life was broken by separation; she died in 1861, and in 
1864 Meredith married Miss Vulliamy, by whom he had a son 
and daughter. His second wife died in 1885* Up to that time 
there is little to record in the incidents of his life; he had not 
licen “discovered” except by an “honourable minority” of read- 
ers and critics. It must suffice to note that during the Austro- 
Italian War of 1866 he acted as special corresjwndent for the 
Morning Post; and though he saw no actual fighting, he enjoyed, 
particularly at Venice, opportunities for a study of the Italian 
people which he turned to account in several of his novels. To- 
wards the close of 1867, when his friend John Morley paid a 
visit to America, Meredith undertook in his absence the editor- 
ship of the Fortnightly Review for Messrs. Chapman and Hall. 
They were not only the publishers of his books, but he acted for 
many years as their literary adviser, in which capacity he left a 
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reputation for being not only eminently wise in his selection of 
the books to be published, but both critical and encouraging to 
authors of promise whose works he found himself obliged to 
reject. Thomas Hardy and George Gissing were among those 
who expressed their grateful sense of his assistance. He was 
indeed one of the last of the old school of “publishers’ readers.” 
In his early married life he lived near Weybridge, and later at 
Copsham between Esher and Leatherhead, while soon after his 
second marriage he settled at Flint cottage, Micklcham, near 
Dorking, where he remained for the rest of his life. 

EARLY WORK 

Meredith’s first appearance in print was in the character of a 
poet, and his first published poem “Chillian Wallah,” may be 
found in Chamberses Journal for July 7, 1849. Two years later 
he put forth a small volume of Poems (1851), which was at least 
fortunate in eliciting the praise of two judges whose opinion was 
of the first importance to a beginner. Tennyson was at once struck 
by the individual flavour of the verse, and declared of one poem, 
“Love in the Valley,” that he could not get the lines out of his 
head. Charles Kingsley’s eulogy was at once more public and 
more particular. In Fraser^s Magazine he subjected the volume to 
careful consideration, praising it for richness and quaintness of 
tone that reminded him of Herrick, for completeness and co- 
herence in each separate poem, and for the animating sweetness 
and health of the general atmosphere. At the same time he 
censured the laxity of rhythm, the occasional lack of polish, and 
the tendency to overload the description with objective details to 
the confusion of the principal effect. No doubt as a result of 
Kingsley’s introduction, two poems by Meredith appeared in 
Fraser* s Magazine shortly afterwards; but apart from these, and 
a sonnet in the Leader, he published nothing for five years. 

In the meanwhile he was busy upon his first essay in prose 
fiction. It was on Dec. 19. 1855, that the Shaving of Shagpat, a 
work of singular imagination, humour and romance, made its 
appearance. Modelled upon the stories of the Arabian Nights, it 
catches with wonderful ardour the magical atmosphere of Ori- 
entalism, and in this genre it remains a unique triumph in 
modern letters. Though unappreciated by the multitude, its gen- 
ius was at once recognized by such contemporaries as George 
Eliot and Dante Gabriel Rossetti, the latter of whom was one of 
Meredith’s intimate friends. For his next story it occurred to 
Meredith to turn his familiarity with the life and legendary 
tradition of the Rhinelander into a sort of imitation of the 
grotesquerie of the German romanticists, and in 1857 he put 
forth Farinoy a Legend of Cologne, which sought to transfer to 
English sympathies the spirit of German romance in the same way 
that Shagpat had handled oriental fairy-lore. The result was less 
successful. The plot of Farina lacks fibre, its motive is insufficient, 
and the diverse elements of humour, serious narrative, and ro- 
mance scarcely stand in proportion to one another. But the Ordeal 
of Richard Feverel, which followed in 1859, transferred Meredith 
at once to a new sphere and to the altitude of his accomplishment. 
With this novel Meredith deserted the realm of fancy for that 
of the philosophical and psychological study of human nature, 
and Richard Feverel was the first, as it is perhaps the favourite, 
of those wonderful studies of motive and action which placed him 
among the literary demigods. It depicts the abortive attempt of an 
opinionated father to bring up his son to a perfect state of man- 
hood through a “system” which controls his circumstances and 
represses the natural instincts of adolescence. The love scenes in 
Richard Feverel are gloriously natural and the book marked a 
revolution in the English treatment of manly passion. Certain 
chapters were omitted from later editions. In the following year 
Meredith contributed to Once a Week, and published in America 
(i860; 1st English edition 1861) as a book the second of his 
novels of modern life, Evan Harrington, originally with the sub- 
title “He Would be a Gentleman” — ^in allusion to the hero being 
the son of “Old Mel,” the -tailor— which contains a richly 
humorous — in its unrevised form, splendidly farcical — ^plot, with 
some magnificent studies of character. Afterwards revised, a cer- 
tain amount of the farcical element was cut out, with the result 
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that, considered as comedy, it has vreak spots; but the countess 
de Saldar remains a genuine creation. In 1862 he produced his 
finest volume of poems, entitled Modern LovCy and Poems of the 
English Roadside, with Poems and Ballads, An attack upon the 
dramatic poem which gives the volume its title appeared in the 
Spectator, and is memorable for the fact, that Meredith’s friend, 
the poet Swinburne, with one of his characteristically generous 
impulses, replied {Spectator, June 7, 1862), in a spirit of fervent 
eulogy. Some of the “sonnets” (of 16 lines) into which Modem 
Love is divided rank with the most subtle and intense poetic work 
of the 19th century. 

Returning to fiction, Meredith next publi.shed Emilia in Eng- 
hmd (1864), afterwards renamed Sandra Bellotd (1886). His 
powerful story Rhoda Fleming (1865) followed soon afterwards. 
Vittoria, published in the Fortnightly Review in 1866, and in 
book form in 1867. is a sequel to Emilia in England. Four years 
later appeared The Adventures of Harry Richmond in the pages 
of Cornhill (1870-71). Its successor w^as Beauchamp* s Career 
{Fortnightly Review, 1874-75), the novel which Meredith usually 
described as his own favourite. Its hero’s character is supposed 
to have been founded upon that of Admiral Maxse. Sandra 
Belloni, Rhoda Fleming, Vittoria and Beauchamp are all master- 
pieces of his finest period, rich in incident, character and work- 
manship. “The House on the Beach” and “The Case of General 
Opie and Lady Camper” {New Quarterly Magazine, 1877) were 
slight but glittering exercises in comeeV; the next important 
novel was The Egoist (1879), which show’s an increase in Mere- 
dith's twistedness of literary style and is admittedly hard to read 
for those who merely want a “story,” but which for concen- 
trated analysis and the real drama of the human spirit is an 
astounding production. In an interesting series of lectures which 
Meredith deliv’ered at the London Institution in 1877, his main 
thesis was that a man without a sense of comedy is dead to the 
finer issues of the spirit, and the conception of Sir Willoughby 
Patterne, the central figure of The Egoist, is an embodiment of 
this idea in the flesh. The Tragic Comedians (1S80), the next of 
Meredith's novels, slighter in texture than his others, combines 
the spirits of comedy and tragedy in the story of the life of 
Ferdinand Lassallc, the German Socialist. The appearance of 
Diana of the Crossways (1S85), a brilliant book, full of his ripest 
character-drawing, though here and there tormenting the casual 
reader by the novelist's mannerisms of expre.ssion, marks an 
epoch in Meredith’s career, since it was the first of his stories 
to strike the general public. Its heroine was popularly identified 
with Sheridan’s granddaughter. Mrs. Norton, and the use made 
in it of the contemporary story of that lady's communication to 
The Times of the cabinet secret of Peel’s conversion to Free 
Trade had the effect of producing explicit evidence of its inac- 
curacy from Lord Dufferin and others. As a matter of historical 
fact it was Lord Aberdeen who himself gave Delane the informa- 
tion. 

Meanwhile further instalments of poems — Poems and Lyrics 
of the Joy of Earth (1883) — had struck anew the full, rich note 
of natural realism which is Meredith’s chief poetic characteristic. 
“The Woods of Westermain,” in particular, has that sense of the 
mysterious communion of man with nature which is found in 
the poetry of Word.sworth and Shelley. Ballads and Poems of 
Tragic Life (1887) and A Reading of Earth (1888) gave further 
evidence of the wealth of thought and vigour of expression which 
Meredith brought to the making of verse. His readers, of the 
verse even more than of the prose, must be prepared to meet him 
on a common intellectual footing. When once that is granted, 
however, the music and magic of such poems as “Seed-time,” 
“Hard Weather,” “The Thru.sh in February,” “The South- 
Wester,” “The Lark Ascending,” “Love in the Valley,” “Melam- 
pus,” “A Faith on Trial,” are very real, amid all their occasional 
obscurities of diction. 

Meredith had now completed his 6pth year, and with his 
advancing years the angles of his individuality began to grow 
shai7)er, while the difficulties of his style became accentuated. The 
increase in mannerism was marked in One of Our Conquerors 
0891), otherwise a magnificent rendering of a theme full of both 


tragedy and comedy, in the poem of “The Empty Purse” (1892) 
and in Lord Ormont and His Aminta (1894). In The Amazing 
Marriage (1895) he seemed to catch an afterglow of genius. In 
1898 appeared his Odes in Contribution to the Song of French 
History, consisting of one ode (“France, Dec. 1870”) reprinted 
from Ballads and Poems (1871), and three other previously un- 
published; a fine example of his lofty thought, and magnificent — ^if 
often difficult — ^and individual diction. In 1901 another volume of 
verse, A Reading of Life, appeared. In later years, too, he con- 
tributed occasional poems to newspapers and reviews and similar 
publications, which were collected after his death {Last Poems, 
1910). His comedy, The Sentimentalists, was performed on 
March i, 1910; his early but unfinished novel, Celt and Saxon, was 
also posthumously published in that summer. 

Now famous, Meredith was chosen to succeed Tennyson as 
president of the Authors’ Society; on his 70th birthday (1898) 
he was presented with a congratulatory address by 30 prominent 
men of letters; he received the Order of Merit; and new editions 
of his books (both prose and verse), for which there had long 
been but scanty demand, were called for. One of the results 
was that Meredith, with very doubtful wisdom, recast some of 
his earlier novels; and in the sumptuous “authorized edition” of 
1897 (published by the firm of Constable, of which his son, Wil- 
liam Maxse Meredith, was a member) very large alterations are 
made in some of them. It meant the excision in old age of some 
of the most virile passages of books that were written in the full 
glow and vigour of his prime. In Constable’s memorial edition 
(1910) of his complete works the excisions were publi.shed 
separately. 

HIS STYLE AND PHILOSOPHY 

Meredith’s literary quality must always be considered in the 
light of the Celtic side of his temperament and the peculiarities 
of his mental equipment. His nature was intuitive rather than 
raliocinative ; his mental processes were abrupt and far-reaching; 
and the suppression of connecting associations frequently gives 
his language, as it gave Browning’s, but even to a greater extent, 
the air of an impenetrably nebulous obscurity. This criticism 
applies mainly to his verse, but is also true of his prose in many 
places, though there is much exaggeration about the difficulties 
of his novels. When once, however, his manner has been properly 
understood, it is seen to be inseparable from his method of in- 
tellection, and to add to the narrative of description both vivid- 
ness of delineation and intensity of realization. But when Mere- 
dith is at his best he is only involved with the involution of his 
subject; the aphorisms that decorate his style are simple when 
the idea they convey is simple, elaborate only in its elaboration. 
Pregnant, vividly graphic, capable of infinite shades and grada- 
tions, his style is a much finer and subtler instrument than at first 
appears, and must be judged finally by what it conveys to the 
mind, and not by its superficial sound upon the conventional car. 
It owes something to Jean Paul Richter; something, too, to 
Carlyle, with whose methods of narrative and indebtedness to the 
apparatus of German metaphysics it has a good deal in common. 
To the novelist Richardson, too, a careful reader will find that 
Meredith, both in manner and matter (notably in 2 ' he Egoist and 
in Richard Fever el), owes a good deal; in “Mrs. Grandison” in 
Richard Feverel he even recalls “Sir Charles Grandison” by 
name; and nobody can doubt that Sir Willoughby Patterne, both 
in idea and often in expression, was modelled on Richardson’s 
creation. Careful students of the early 19th century English novel 
will find curious echoes again in Meredith of Bulwer-LyttonV 
(Baron Lytton’s) literary manner and romantic outlook. 

The philosophy which represents Meredith’s “criticism of liic,” 
is broadly speaking a belief in the rightness and wholesome- 
ness of Nature, when Nature — “Sacred Reality’^ — ^is lovingly 
and faithfully and trustfully sought and known by the pure use 
of reason. Man must be “obedient to Nature, not her slave.’’ 
Mystical as this philosophy occasionally becomes, it is yet an 
inspiring one, clean, austere and practical; and it is always domi- 
nated by the categorical imperative of self-knowledge and the 
striving after honesty of purpose and thought. A strong vein oi 
political Radicalism runs through Meredith’s creed. It is, how- 
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ever, a Radicalism allied to that of the French philosophes, rather 
than to the contemporary developments of British party politics, 
though in later life he gave his open support to the Liberal Party. 
In spite of his German upbringing Meredith was always strongly 
French in his sympathies, and his appreciation of French character 
at its best and at its worst is finely shown in his Napoleon odes. 

Meredith died at Flint cottage, Box hill, Surrey, on May 
i8, 1909. A strong feeling existed that he should be buried in 
Westminster Abbey, and a petition to that effect, which was 
approved by the prime minister, H. H. Asquith, was signed by a 
large number of men of letters. But this was not to be. A 
memorial service was held in the abbey, but Meredith’s own re- 
mains, after cremation, were interred at Dorking by the grave of 
his second wife. He died just after his old friend Swinburne. 

(H. C.) 

HiBLiOGRAPUY. — The first edition of Meredith’s oollertcd works was 
published by Messrs. Chapman and Hall (1885-95) ; other editions are 
the edition de luxe (39 vols., 1896-1912), the library edition (18 vols., 
1897-1910), the memorial edition (27 vols., 1909-11), and the 
standard edition (1914, etc.), all published by Messrs. Con.stable. J'he 
Poetical Works of George Meredith were published with notes by G. 
M. Trevelyan (1912). See M. B. Furman, Bibliography of the Writings 
in Prose and Verse of George Meredith (1922) and Meredithiana 
(1924). The Letters of George Meredith have been collected and edited 
by his son, W. M. Meredith (2 vols., 1912) ; see also Letters to Edioard 
Clodd and Clement K. Shorter (1913) ; Letters to Richard Henry 
Horne (Cape Town, 1919) ; Letters to Swinburne and Watts-Dunton 
(Cape Town, n)22) ; Letters to Various Correspondents (Pretoria, 
1924) ; Letters to Alice Meynell, . . . iSgb-igoj (Nonesuch Press, 
1923). For biography and criticism see R. Le Gallienne, George Mere- 
dith: Some Characteristics (1890), which includes a bibliography by 
John Lane; M. Sturge Henderson, George Meredith, Novelist, Poet, 
Reformer (1907); G. M. Trevelyan. The Poetry and Philosophy 
of George Meredith (1912) ; C. Photiades, George Meredith sa vie 
(1910, Eng. trans. 1913) ; Lady Alice M. Butcher, Memories of George 
Meredith (1919) ; R. Galland, George Meredith and British Criticism 
(1923), and George Meredith: les cinquanie premieres anndcs, etc. 
(1923) ; J - B- Priestly, George Meredith (1926). 

MERES, FRANCIS (1565-1647), English divine and author, 
was born at Kirton in the Holland division of Lincolnshire in 
1565. He was educated at Pembroke college, Cambridge. His 
kinsman, John Meres, was high sheriff of Lincolnshire in 1596, 
and apparently helped him in the early part of his career. In 1602 
he became rector of Wing in Rutland, where he had a school. 
He died on Jan. 29, 1647. Meres rendered immense service to the 
history of Elizabethan literature by the publication of his Palladis 
Tamia, Wits Treasury (1598). The Palladis Tamia contained 
moral and critical reflections borrowed from various sources, and 
embraced sections on books, on philosophy, on music and jjainting, 
and a famous “Comparative Discourse of our Fnglish poets with 
the Greeke, Latin and Italian poets.” This chapter enumerates 
the English poets from Chaucer to Meres’s own day, and in each 
case a comparison with some classical author is instituted. The 
book was issued in 1634 ^ school book, and has been partially 

reprinted in the Ancient Critical Essays (1811-15) of Joseph 
Haslewood, Prof. E. Arber’s English Gamer j and Gregory Smith’s 
Elizabethan Critical Essays (1904). 

MEREZHKOVSKY, DMITRI SER6EIEVICH (1865- 
), Russian novelist and critic, was bom in St. Petersburg 
< Leningrad) on Aug. 2, 1865, the son of a court official, and 
Kraduated from St. Petersburg university. He married Zinaida 
Hippius, the poet (g.v.). His first volume of poetry, published 
bt 1888, was followed by more poetry, Vera, Sakya Muni, 
tvakum, Black Angel, etc., by translations from Euripides and 
ether Greek classics, by literary essays on Russian and foreign 
writers. Eternal Companions (1897), and by a trilogy of historical 
romances collectively entitled Christ and Antichrist and consisting 
of Smert Bogov (1895, Eng. trans. The Death of the Gods, 1901, 
popular ed. 1926), the central figure of which is Julian the 
Apostate; Voskresetde Bogi (1902, Eng. trans. The Forerunner, 
*902; repr. 1924), which described the life and times of Leonardo 
Vinci; and Antikhrist: Petr i Aleksyey (i 905 > Eng. trans. 
^'i'ler and Alexis, 1905), based on the story of the relations be- 
tween Peter the Great and his son. After the “trilogy” came the 
hovels Alexander /. (1911, French trans. 5th ed. 19^2), December 
^4 (1920, Eng. trans. 1923), and in connection with the Tutankh- 
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amun excavations. The Birth of the Gods (Eng. trans. 1925), 
followed by Akhnaton (Eng. trans. 1927). 

About 1900-02 Merezhkovsky evolved a mystic, neo-Christian 
or apocalyptic teaching, based on the equal sanctity of flesh and 
spirit as opposed to the cult of the flesh as represented by pagan- 
ism, and the cult of the spirit as revealed by ecclesiastical 
Christianity. The influence of Sienkiewicz can be traced in many 
of Merezhkovsky’s writings, which include critical studies such 
as Tolstoi and Dostoievsky (2 vols., 1901-02). He also wrote 
on religious, political and social questions, and published several 
plays, including Paul /. (1908) and Carewicz Aleksy (Warsaw, 
1921), a tragedy in five acts. After the revolution he left Russia 
and went to live in Paris, where he continued to write. 

Merezhkovsky’s collected w^orks were published in 24 vols. in 1914. 
See also J. Chuzevillc, Dmitri Merezhkovsky (1922). 

MERGANSER, the name applied to a group of fish-eating 
ducks forming the subfamily Merginac of the Anatidae. Mer- 
gan.sers have long, narrow beaks, with a small hook at the tip and 
the edges beset with denticulations. There is a crest on the head, 
and the legs are set far back on the body. The birds have great 
diving power. 

The largest species is the goosander {Mergus merganser), 
found throughout the northern parts of the world. In breeding 
plumage the male is a very beautiful bird. M. serrator, the red- 
breasted merganser, has the same range as the last but is smaller. 
In both the bill and feet are orange. M. albcllus, the smew, is 
.smaller still and confined to the old world. The feet are dull 
grey and the breeding plumage predominantly white. M. cucul- 
latiis, intermediate in size between the last two, is the hooded 
merganser of N. America. Other species inhabit S. America and 
the Antarctic. 

Differing in possessing spiny tails and spurred wings are the 
S. American torrent-ducks {Merganetta). 

MERGENTHEIM, a town of Germany, in the republic of 
Wurttemberg, situated in the valley of the Tauber, 7 m. S. from 
Lauda by rail. Pop. (1925) 5,430. Mcrgentheim (Mariaedomus) 
is mentioned in chronicles as early as 1058, as the residence of 
the counts of Hohcnlohe, who early in the 13th century assigned 
the greater part of their estates in and around Mergentheim to the 
Teutonic Order. On the secularization of the Order in Prussia 
in 1525, Mergentheim l)ecame the residence of the grand master, 
and remained so until the final dissolution of the Order in 1809. 
The town contains a castle with a natural history collection and 
the archives of the Teutonic Order. The industries include tan- 
ning, the manufacture of agricultural machinery and brewing. 

MERGER, in law, the sinking or “drowning” of a lesser estate 
in a greater, when the two coalesce in one and the same person 
without any intervening e.state, as, c.g., when the tenant for life 
becomes owner of the absolute freehold. The term is also used 
for the extinguishment of any right, contract, etc., by absorption 
in another, e.g., the acceptance of a higher security for a lower, 
or the embodying of a simple contract in a deed. 

Merger in Industry. — The term merger is one that is used 
in the United States to denote the large indu.strial or com- 
mercial concern which results from a “merging” of previously 
independent and probably competing concerns in the same line 
of business. It corresponds almost exactly with the British term 
“combine” and, like “combine,” enjoys the peculiarily of being a 
term in widespread use which is .seldom, if ever, found in the 
registered title of the type of organization to which it is applied. 
Prominent among the objects for which firms are “merged” is the 
suppression of competition between them and its replacement by 
a unified control which, in ca.scs where the merger gathers into 
one consolidated interest the bulk of the output of an industry, 
becomes a control over the price at which the product shall be 
sold. The merger is one of the several forms of monopolistic or- 
ganization which has come into being as the result of the per- 
sistent movement from competition to combination. (See Amal- 
gamation, Combination; Fusion; Monopoly; Trusts and 
Cartel.) 

MERGUI, the southernmost district of Burma, in the Tenas- 
serim division, bounded on the west by the Andaman sea of the 
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Bay of Bengal and on the east by Siam. Area 9,789 sq.m. Two 
principal ranges cross the district from north to south, running 
almost parallel to each other for a considerable distance, with 
the Tenasscrim river winding between them till it turns south and 
flows through a narrow rocky gorge in the westernmost range to 
the sea. The whole district, from the water’s edge to the loftiest 
mountain on the eastern boundary, may be regarded as almost 
unbroken forest. The timber trees found towards the interior, 
and on the higher elevations, are of great size and beauty, the 
most valuable being the teak ( 7 'ectona grandis) of the drier, shel- 
tered valleys only, thin-gan (IJopea odorata), ka-gnyeng (Diptero^ 
carpus laevis), etc. The coast -line of the district, off which lies an 
archipelago of two hundred and seven islands, is much broken, 
and for several miles inland is very little raised above sea-level, 
and is drained by numerous muddy tidal creeks. Southwards of 
Mergui town it consists chiefly of low mangrove swamps alternat- 
ing with small fertile rice plains. After passing the mangrove 
limits, the ground to the cast gradually rises till it becomes moun- 
tainous, even to the banks of the rivers, and finally culminates in 
the grand natural barrier dividing Burma from Siam. The four 
principal rivers arc the Tenasscrim, Le-nya, Pakchan and Palauk, 
the first three being navigable for a considerable distance. Coal 
is found on the banks of the Tenasscrim and its tributaries, but 
is little worked. Gold, copper, iron and manganese are also found 
in various parts of the district, and there are tin mines at Maliwun 
and elsewhere, but the tin mines are less important than in the 
Tavoy district to the north. 

From the notices of early travellers it appears that Mergui, 
when under Siamese rule, before it passed to the Burmese, was 
a rich and densely peopled country. On its occupation by the 
British in 1824-1825 it was found to be almost depopulated — 
the result of border warfare and of the cruelties exercised 
by the Burmese conquerors. At that time the entire inhabitants 
numbered only 10,000. Pop. (1921), 135,465, showing an increase 
of 24,091 in the decade and giving a density of 14 inhabitants to 
the square mile. Mergui carries on a flourishing trade with Ran- 
goon and the Straits Settlements. The chief exports consist of 
rubber, tin ore, rice, rattans, dried fish, areca-nuts and edible birds’ 
nests. The staple imports arc piece goods, tobacco, cotton, 
earthenware, tea and sugar. The climate is remarkably healthy, 
the heat due to its tropical situation being moderated by land 
and sea breezes. The rainfall is very heavy and usually exceeds 
150 inches, the dry season is .short, so that these two factors 
combined have led to the development of rubber planting. 

Mergui town has risen into prominence in recent years as the 
centre of the rubber and tin ore exporting trade, which has 
eclipsed its earlier importance as the centre of the pearling trade 
in the neighbouring archijielago. Pop. (1921), 17,297. 

MERGUI ARCHIPELAGO, a cluster of islands in the 
Andaman sea, near the southern coast of Low'er Burma. They are 
chiefly noted for their picturesque beauty, some of them rising to 
3,000 feet. They are only sparsely inhabited by the island race 
of Selungs and by Burmans. 

MERIAN, MATTHEW (159.3-1650), Swiss engraver, was 
born in Basle on Sept. 25, 1593. In 1609 he was placed under 
Dietrich Meyer, a painter and engraver of Zurich, and in 1613 
went to Nancy, where he worked at copper-engraving. After 
studying in Paris, Stuttgart (1616), and the Low Countries, he 
came to Frankfurt, where in 1618 he married the eldest daughter 
of J. T. de Bry, publisher, bookseller, and engraver. After work- 
ing for some time with his father-in-law at Oppenheim, Merian 
returned to Basle, but came back to F'rankfurt after Bry’s death 
(1623), to take over his business. This remained in his family till 
1726, when a great fire wiped it out of existence. In 1625 Merian 
became a burgher of Frankf urt, then the great centre of the book 
trade in Germany. He lived there till his death on June 22, 1650. 
He published a series of Topographia, with text by Martin Zeiller, 
an Austrian; and copper-plate illustrations furnished chiefly by 
Merian. The first volume, dealing with Switzerland, the Grisons, 
and the Valais contains the earliest known view of the glaciers 
of Grindelwald. He published a .series of illustrations to the Bible 
(1625-30), and a Dance of Death (1649); and began (1635) the 


series Theatrum Europaeum. 

See Life by H. Eckardt (Basle, 1887). 

MtRIDA, a city of Mexico and capital of the State of 
Yucatan, 23 m. by rail S. of Progreso, its port on the Gulf of 
Mexico. Pop. (1921) 79,225, the Maya element being predomi- 
nant. Merida is the centre of an isolated railway system, con- 
nected with the ports of Progreso and Campeche, and having short 
lines (chiefly narrow gauge, private lines) radiating in all direc- 
tions to Peto, Valladolid and Izamal. It stands on a broad plain 
situated near the northern border of the peninsula, where the thin 
loose soil covering a limestone foundation permits the rapid per- 
colation of the rainfall, and as a natural consequence supports a 
comparatively scanty vegetation. It is highly favourable to 
maguey cultivation, however, and Merida is the centre of the 
henequdn, or sisal fibre industry. There is an imposing 16th- 
century cathedral facing upon the principal plaza, a Franciscan 
convent, dating from 1547, and also an old university, with schools 
of law, medicine and pharmacy, an episcopal seminary and a 
number of other educational institutions. The exports are sisal, 
hides, sugar, rum, chicle and indigo. Merida was founded in 1542 
by the younger Francisco de Monte jo on the site of a native city 
called Tihoo, or Th6, whose stone pyramids furnished building 
material in abundance for the invaders. 

MERIDA (anc. Augusta Emeritay capital of Lusitania), a 
town of western Spain, in the province of Badajoz, on the right 
bank of the river Guadiana, 30 m. E. of Badajoz. Pop. (1920) 
15,502. Merida is an important railway junction, for here the 
Madrid-Badajoz railway meets the lines from Seville, Huelva and 
Caceres. Augusta Emerita was founded in 25 b.c. As the capi- 
tal of Lusitania it soon became one of the most splendid cities 
in Iberia, and was large enough to contain a garrison of 90,000 
men. In 1129 its archbishopric was formally transferred to Santi- 
ago de Compostela, and in 1228, when Alphonso IX. of Leon ex- 
pelled the Moors, Merida was entrusted to the order of Santiago, 
in whose keeping it soon sank into decadence. Chief among the 
Roman remains is the bridge, constructed of granite under Trajan, 
or Augustus, and restored by the Visigoths in 686 and by Philip 
III. in 1610. It comprised 81 arches, 17 of which were destroyed 
during the siege of Badajoz (1812), and measured 2,575 
length. There are a few remnants of Roman temples and of the 
colossal wall which encircled the city, besides a Roman triumphal 
arch, commonly called the Arco de Santiago, and a second Roman 
bridge, by which the road to Salamanca was carried across the 
small river Albarregas {Alba Regia). The Moorish alcazar or 
citadel was originally the chief Roman fort. From the Lago de 
Prosperpina, or Charca de la Albuera, a large Roman reservoir, 3 
m. N., water was conveyed to Merida by an aqueduct, of which 
there are extensive remains. The massive Roman theatre is in 
good preservation; there are also a few vestiges of an amphi- 
theatre and of a circus which measured 485 yd. by 120. Other 
Roman remains are exhibited in the archaeological museum. 

MERIDEN, a city of New Haven county, Connecticut, U.S.A., 
midway between New Haven and Hartford, on Federal highway 
5 and the New York, New Haven and Hartford Railroad. The 
population was 29,867 in 1920 (26% foreign-born white, over 
half from Poland, Italy and Germany). The city occupies 16-4 
sq.m, and is traversed by the Quinnipiac river and Harbor Brook. 
West Peak State Park, with hills 700 ft. above sea-level, is on 
its north-west border. It is the seat of the Connecticut school for 
boys and of a State tuberculosis sanatorium. The assessed valua- 
tion in 1927 was $48,931,165. Meriden has a great variety ot 
manufacturing industries, with an output in 1925 valued at 
$37,627,656, and is especially noted for its silverware, both ster- 
ling and plated. Samuel Yale began the manufacture of pewte: 
and Britannia ware here in 1794. In 1847 the Rogers Brother'^ 
invented a process of depositing silver on other metals by elet- 
tricity, and shortly afterward united with the Meriden Britannia 
Company to found the house which still operates under their 
name. The town of Meriden was separated from Wallingford ami 
incorporated in 1806; the city was chartered in 1867; and in 
1922 town and city were consolidated. The oldest building in the 
city is the Goffe House (1711). 
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MERIDIAN, a city of eastern Mississippi, U.S.A., county 
seat of Lauderdale county; 140 m. S.W. of Birmingham (Ala- 
bama). It is on Federal highways 11, 45 and 80, and is served 
by the Gulf, Mobile and Northern, the Illinois Central, the Mo- 
bile and Ohio and the Southern railways. In 1920 it was the 
largest city of the State; population then was 23,399 (36% 
negroes) ; in 1928 it was estimated locally at 42,000. The city lies 
in a valley of wooded hills, streams and lakes, in a lumbering 
and agricultural region of diversified products, including cotton, 
bright-leaf tobacco, corn, oats, strawberries, peaches, grapes, figs, 
hogs, dairy cattle and poultry. It has 1 5 wholesale houses, the only 
stock-yards in the State, and a retail trade territory with a 75 m. 
radius. There are large railway shops, cotton gins and compresses, 
cottonseed-oil mills, lumber mills, brick plants, canneries and 
knitting mills. The factory output in 1925 was valued at $8,630- 
636. Hydro-electric power is available. The city has an assessed 
valuation of $22,836,623 (1927). Meridian was laid out in 1854, 
and chartered as a city in i860. On* Feb. 14, 1864, General 
Sherman entered the city and within a week destroyed most of it. 
The “Meridian riot” of 1871 was a prominent episode of the Re- 
construction period. On March 2, 1906, a cyclone caused great 
loss of life and property. A commission form of government was 
adopted in 1913. 

MERIDIAN, in general a direction towards the south or 
towards the position of the sun at mid-day. Geographical meridi- 
ans are the great circles drawn on the earth’s surface which pass 
through the Poles, and thus pass through all places having the same 
longitude. The meridian of Greenwich (the great circle passing 
through Greenwich Observatory and the two Poles) is the zero 
from which terrestrial longitudes are reckoned. In astronomy the 
meridian is the great circle through the Pole and the zenith; it 
intersects the horizon in the north and south points. 

MERIDIAN HIGHWAY, an American highway which, as 
its name implies, extends north and south from Canada to Mexico 
about midway between the Atlantic and Pacific oceans. It is 
gravelled, hard or paved its entire length of 1,769 miles. Winni- 
peg, Canada, is its northern terminus, whence it passes through 
Fargo, N.D., Watertown, S.D., Norfolk, Neb., Wichita, Kan., 
Chicka.sha, Okla. and Fort Worth and Austin to Laredo, Tex. 

MERIKANTO, OSKAR (1868-1924), Finnish composer, 
was born at Helsingfors on Aug. 5, 1868. He received his musical 
education in Leipzig and Berlin. Returning to Finland he began 
to write operas, drawing his subjects from the legends of his 
country. In 1911 he was appointed conductor of the opera at 
Helsingfors. Outside Finland he is best known for his very beauti- 
ful Finnish songs. Besides the three operas, Daughter of Pohja, 
The death of Elina, Queen of Emmeritz, he wrote organ music and 
some choral works. He died at Helsingfors on Feb. 17, 1924. 

MERIMEE, PROSPER (1803-1870), French novelist, 
archaeologist, essayist, and in all these capacities one of the 
greatest masters of French style during the 19th century, was 
born at Paris on Sept. 28, 1803. His grandfather, of Norman 
extraction, had been a lawyer and steward to the marechal de 
broglie. His father, Jean Francois L6onor Merim6e (1757-1836), 
was a painter of repute. Merimee had English blood in his veins 
on the mother’s side, and had English proclivities in many ways. 
He was educated for the bar, but entered the public serxice in- 
stead. A young man at the time of the Romantic movement, he 
b it its influence strongly, though his peculiar temperament pre- 
vented him from joining any of the coteries of the period. Nothing 
was more prominent among the romantics than the fancy, as 
Merim6e himself puts it, for “local colour,” the more unfamiliar 
the better. He exhibited this in an unusual way. In 1825 he pub- 
lished what purported to be the dramatic works of a Spanish 
lady, Clara Gazul, with a preface stating circumstantially how the 
supposed translator, one Joseph L’Estrange, had met the gifted 
poetess at Gibraltar. This was followed by a still more audacious 
and still more successful supcrcherie. In 1827 appeared a small 
hook entitled la Guzla (the anagram of Gazul), and giving itself 
out as translated from the Illyrian of Hyacinthe Maglanovich. 

This book, which has greater formal merit than Clara Gazul, 
is said to have taken in Sir John Bowring, a competent Slav 


scholar, and the Russian poet Pushkin, but, as Merimee declares, 
a few words of Illyrian and a book or two of travels and topo- 
graphy were the author’s only materials. In the next year ap- 
peared a short dramatic romance. La Jacquerie, in which is visible 
M6rimee’s faculty of local and historical colour. This was fol- 
lowed by the Chronique de Charles IX. (1829). 

He had already obtained a considerable position in the civil 
service, and after the revolution of July he was chef de cabinet 
to two different ministers. He was then appointed to the more 
congenial post of inspector-general of historical monuments. 
He did not, however, neglect novel writing during this period, and 
numerous short tales appeared, chiefly in the Revue de Paris. The 
best of all, Colomha, a Corsican story of extraordinary power, 
appeared in 1840. He travelled a good deal; and in one of his 
journeys to Spain, about the middle of Louis Philipixi’s reign, he 
made an acquaintance destined to influence his future life not a 
little — ^that of Mme. de Montijo, mother of the future empress 
Eugenie. 

Merimee, though in manner and language the most cynical of 
men, was a devoted friend, and shortly before the accession of 
Napoleon HI. he had occasion to show this. His friend, Libri 
Carucci dalla Sommaja, was accused of having stolen valuable 
manuscripts and books from French libraries, and Merimee took 
his part so warmly that he was actually sentenced too, and under- 
went fine and imprisonment. Between 1840 and 1850 he wrote 
more tales, the chief of which were Arstne Gtdllot and Carmen 
(1847), this last, on a Siianish subject, hardly ranking below 
Colomha. 

The marriage of Napoleon III. with the daughter of Mme. de 
Montijo at once enlisted what was always strongest with Merimee 
— the sympathy of personal friendship — on the emperors side. 
He was made a senator, but his most important role was that of 
a constant and valued private friend of both the “master and 
mistress of the house,” as he calls the emperor and empress in his 
letters. He was occasionally charged with a kind of irregular 
diplomacy, and once, in the matter of the emperor’s Caesar, he 
had to give literary assistance to Napoleon. 

At this time he wrote the letters which have been published 
as Lettres d nne inconnue, and also the letters addressed to Sir 
Anthony Panizzi, librarian of the British Museum. After various 
conjectures it seems that the inconnue just mentioned was a cer- 
tain Mile. Jenny Daqin of Boulogne. The acquaintance extended 
over many years. 

Both series, and others since published, abound in gossip, in 
amusing anecdotes, in sharp literary criticism, while both contain 
evidences of a cynical and Rabelaisian or Swiftian humour which 
was very strong in Merimde. This characteristic is .said to be so 
prominent in a corre.spondence with another friend, which now 
lies in the library at Avignon, that there is but little chance of 
its ever being printed. A fourth collection of letters, of much 
inferior extent and interest, has been printed by Blaze de Bury 
under the title of Lettres d unc autre inconnue (1873), and others 
still by d’Haussonvillc (1888), and in the Revue des Deux Mondes 
(1896). In the latter years of his life Merim6e suffered very 
much from ill-health. He died at Cannes September 23, 1S70. 

Merim6e’s character was a peculiar and in some re.spects an 
unfortunate one, but by no means unintelligible. Partly by tem- 
perament, partly it is said owing to some childish experience, 
when he discovered that he had been duped and determined never 
to be so again, not least owing to the example of Henri Beyle 
(Stendhal), who was a friend of his family, Merimee appears at 
an early age to have imposed upon himself as a duty the main- 
tenance of an attitude of sceptical indifference and sarcastic criti- 
cism. 

All his literary work has the Renaissance character. It is 
tolerably extensive, amounting to some seventeen or eighteen 
volumes, but it.*; bulk is not great for a life which was not .short, 
and which was occupied, at least nominally, in little else. About 
a third of it consists of the letters already mentioned. Rather 
more than another third consists of the official work which has 
been already alluded to — reports, essays, short historical sketches, 
the chief of which latter is a histor>’ of Pedro the Cruel (1843), 
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and another of the curious pretender known in Russian story a« 
the false Demetrius (1852). Some of the literary essays, such as 
those on Beyle, on Turgeniev, etc., where a personal element 
enters, are excellent. Against others and against the larger his- 
torical sketches — admirable as they are — ^Taine’s criticism that 
they want life has some force. In purely archaeological matters 
his Description des pcintures dc Saint-Savin is noteworthy. 

It is, however, in the remaining third of his work, consisting 
entirely of tales either in narrative or in dramatic form, and 
especially in the former, that his full power is perceived. He 
translated a certain number of things (chiefly from the Russian); 
but his fame does not rest on the.se, on his already-mentioned 
youthful super cherks, or on his later semi-dramatic works. There 
remain about a score of tales, extending in point of composition 
over exactly forty years and in length from that of Colomba, 
the longest, which fills about one hundred and fifty pages, to that 
of V Enlevement de la redoute (1829), which fills just half a dozen. 
They are unquestionably the best things of their kind written 
during the century, the only nouvclles that can challenge com- 
parison w’ith them being the very best of Gautier, and one or two 
of Balzac. The motives are sufficiently different. In Colomba 
and Mateo Falcone (1829), the Corsican point of honour is drawn 
on; in Carmen (written apparently after reading Borrow’s Spanish 
books), the gipsy character; in la Venus dllle (1837) and Lokis 
(tw^o of the finest of all), certain grisly superstitions. 

Arshie Gidllot is a singular satire, full of sarcastic pathos, on 
popular morality and religion; la Chamhre bleuCy an 18th-century 
conte, worthy of C. P. J. Crcbillon for grace and wit, and superior 
to him in delicacy; The Capture of the Redoubt just mentioned 
is a perfect piece of description; VAhbS Aubain is again satirical; 
la Double meprise (the authorship of which raised objections to 
Merimee when he W'as elected to the Academy) is an cxcrci.se in 
analysis strongly impregnated with the spirit of Stendhal, but 
better written than anything of that writer’s. These stories, with 
his letters, assure Merimee ’s place in literature at the very head 
of the French prose writers of the century. He had undertaken 
an edition of Brantome for the Bibliothequc Elzevirienne, but it 
was never completed. (G. Sa.) 

Bibliography. — Oeuvres Completes (cd. P. Trahard and E. Cham- 
pion, 1927, etc .) ; See also a selected edition published bv Nelson 
(1927) ; the collections of MM. Charpentier and Calmann Levy; M. 
Tourneux, Prosper Mirimee: sa bibliof^raphie (1876), and Prosper 
Merimee: ses portraits, sa bibliotheque (1870) ; L. Pinvorl, Sur Meri- 
mee. Notes bibliographiques et critiques (1908). For reviews and criti- 
cisms, see Chronique de Charles IX. (tran.s. by G. Saintsbury, with an 
introduction, 1889), and the essay, containing a review of Merim6e’s 
entire work, prefixed by the same writer to an American translation; 
A. Filon, Merimie et ses amis (1894) ; Walter Pater, “Prosper Merimee” 
in Stiddies in European Literature. Taylorian Lectures i 88 q-t 8 qq 
(1900); V. M. Jovandvic, “La Guzla*' de Prosper Mirimee. Etude 
d'histoire romantique (1911) ; E. Faicke, Die romantischen Elementein 
Prosper Merimees Roman und Novellen, Romantische Arbeiten, No. 6 
(1915) ; P. Trahard, Prosper Mhimie el Vart de la nouvclle (1923), 
and La Jeunesse de Prosper Merimie 2 vol. (1925). 

MERINO. The Spanish name for a breed of sheep, and hence 
applied to a woollen fabric. The merino is a white, short-wool 
sheep, the male having spiral horns, the ewes being generally horn- 
less. It is bred chiefly for its wool, because, though an excellent 
grazer and very adaptable, it matures slowly and its mutton is 
not of the best quality. The wool is close and wavy in staple. 
Teaching four inches in length, and .sun}asscs that of all other sheep 
in fineness; it is so abundant that little but the muzzle, which 
should be of an orange tint, and hoofs are left uncovered. The 
best wool is produced on light, sandy soils. 

The merino is little known in Great Britain, the climatic mois- 
ture of which does not favour the growth of the finest wools, but it 
predominates in all regions where sheep are bred for their wool 
rather than their mutton, as in the western United States, Cape 
Colony, Australia, New^ Zealand and Argentina. In Australasia, 
especially in New Zealand, the merino has been crossed with Lin- 
colns, Leicesters, Shropshires and other breeds, with the result 
of improving the quality of the mutton while sacrificing to some 
extent that of the wool. 

The merino sheep appears to have originated in Africa, whence 


it was brought by the Moors to Spain and thence spread over 
Europe, especially to Austria-Hungary, Germany and France. The 
best-known breeds are the Rambouillet, a large merino named 
after the village near Paris to which it was imported towards the 
end of the i8th century, and the Negretti, which stands in closer 
relationship to the old Spanish stock and has shorter wool but 
a more wrinkled fleece. Importations to America began about 
the beginning of the 19th century. The so-called American merino, 
the Delaine, the Vermont and the Rambouillet, are well-known 
breeds in the United States. 

The term “merino” is widely employed in the textile industries 
with very varied meanings. Originally it was restricted to denote 
the wool of the merino sheep reared in Spain, but owing to the 
superiority of the wools grown on merino sheep and shipped from 
Botany bay the name as applied to wool was replaced by the term 
“botany.” In the dress-goods and knitting trades the term 
“merino” still implies an article made from the very best soft 
wool. The term “cashmere,” however, is frequently confused with 
it, although cashmere goods .should be made from true cashmere 
and not, as is often the case, from the finest botany wool. In the 
hosiery and re-manufactured materials trades the term “merino” 
is applied to fibre-mixtures of cotton and wool in contradistinc- 
tion to “all wool” goods. 

MERIONETH (Welsh Mcirionydd), a county of North 
Wales bounded north by Carnarvon and Denbigh, east by Denbigh 
and Montgomery, south-east by Montgomery, south by the Dovey 
estuary, dividing it from Cardigan, and west by Cardigan bay. 
It is nearly triangular, its greatest length from north-ea.st to south- 
west being about 45 m., and its greatest breadth about 30 milc.s. 
Area, 422,372 acres. Pop. (1921 ), 45,087 (administrative county). 

Geology. — ^The outstanding geological feature is the Harlech 
dome — ^a mountain tract about 15 m. from north to south by 10 
I m. from east to west, from the coast inland. It is roughly 
oval, with Barmouth and Dolgelly, Harlech and Maentwrog 
around its edges. It is of Cambrian age and composed of grits, 
quartzites and slates, forming a large anticline. Its central por- 
tion is occupied mainly by Harlech grits and Menevian beds. 
Around the dome on the north, east and south, from Towyn 
around to Carnarvonshire, great volcanic masses, mostly green- 
stone, stand out in a sweeping curve. The igneous material is 
intruded into Lingula, Tremadoc and Arenig beds. This belt of 
high ground surrounding the dome includes Rhobcll Fawr (2,315 
ft.), composed of andesitic rock, while in the Arenig beds (inter- 
stratified with and overlaid by accumulations of volcanic ashes, 
fclspathic traps or lava flows) are the rugged heights of Cader 
Idris (qv.), Aran Fawddwy (2,970 ft.) and Arenig Fawr (2,600 
ft.). The rough grits of the Harlech dome are separated from the 
grits and lavas further east by the valley of the Eden and 
Mawddach. The Ordovician volcanic rocks are, in turn, overlaid 
by the Llandeilo and Bala beds, the latter including the Bala 
limestone. South of Rhobell Fawr the great ring of volcanic 
mountains is broken across by the deep straight Bala cleft — one of 
the sharpest geological fault lines in Britain. The line of depres- 
sion marking the fault runs from the sea near Towyn through 
the long and narrow Dysynni valley to Tal-y-llyn, and over the 
low hump of the Cross Foxes to the elongated Bala lake, the 
source of the Dee. The great fault line has many branches; the 
Mawddach estuary line, with its beautiful sands, represents a sec- 
tion which has sunk seawards. 

Here and there along the eastern boundary of the county, 
Llandovery and Wenlock strata are included. The structure of 
the Silurian tract is synclinal; in the Berwyn mountains the Ordo- 
vician rocks again appear with associated andesitic and felsi tit- 
lavas and tuffs. West of Llangar, near Corwen, is a small patch 
of Carboniferous limestone. Glacial drift with boulder clay i? ^ 
prominent feature in the valleys and on the mountain sides, while 
a good deal of blown sand fringes the coast north and south of 
Harlech. 

The southern section of the county is bordered in some parts 
by the river Dyfi (Dovey), which rises in a small lake near 
Aran Fawddwy, passes Mach)mlleth and expands into an estuary 
on Cardigan bay, the origin of which is probably associated with 
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the Llyfnant fault zone of northern Cardiganshire and southern 
Montgomeryshire. 

History and Early Settlement.— The Ardudwy coast be- 
tween Barmouth and Harlech seems to have been important in 
Megalithic times, while finds of fiat axes of bronze to the north- 
east of Bala lake indicate early attempts to reach the coast from 
England by way of the Bala cleft. The finds of gold and Late 
Bronze age hoards on the north-west coast near Harlech indicate 
contact with Ireland. The upper Dee valley, as well as other 
strategic sites in the county have hilltop camps of Romano- 
British age. A Roman trackway ran from the military site at 
Pennal, in the south of the county, northwards to Tomen y Mur 
and hence to Segontium and Kanovium in the north. Some- 
where to the east of Dolgelly this trackway was met by another 
following the Bala cleft from Caergai. In the post-Roman cen- 
turies, the remoteness and isolation of the county became more 
pronounced. Shut off by hills on all sides, it experienced little 
Saxon, Scandinavian or early Norman influence. In this respect 
it bears a striking contrast to the neighbouring county of Mont- 
gomery, which had easier connections with England. In Saxon 
times the county was under the princes of Gwynedd, although 
some parts of what later became Merionethshire were under the 
princes of Powys. A Norman attempt to enter the county was 
repulsed in 1096. During the next 300 years there were many 
fights in the neighbourhood of Corwen, which commanded the 
entrance to the county via the Bala cleft. Here Owain Gwynedd 
was posted to repel Henry II., and hither Owain Glyn Dwr retired 
before Henry IV. The remoteness of the region made it a 
gathering ground of the Welsh resistance to the English, and in 
the county and over its borders, at Dolgelly and Machynlleth, 
there are traditions of Owain Glyn Dwr s parliament.s. In this 
sheep-rearing county the Cistercian abbey of Cymmer (Y Fan- 
ner), near Dolgelly, was founded about 1200. It was dissolved 
by Henry VIII., though some interesting ruins remain. The 
county was still inaccessible in Elizabethan times, and its re- 
moteness is mentioned by Churchyard (1587). About this time 
may be traced the beginnings of the slate industry, though it 
did not come into prominence until the i8th century. There 
were quarries in the igth century at Festiniog, Corris, Abcrlle- 
feni, Pennal, Abergynolwyn and Arthog, though the depression in 
the slate industry since 1914 has seriously diminished the output. 
There are records of gold mines in the Mawddach valley from 
early times, and copper has been mined in the Ardudwy, and 
lead in the Dyfi valleys. The flannel and woollen industries 
were important in the county until recently. In I he i8th century 
Dolgelly was famous for its production of a Welsh tweed cloth, 
and Bala made stockings and woollen caps. The coming of steam- 
driven machinery seriously diminished the.se trades and the county 
is now almost entirely a region of pastoral farming, exporting 
young men and women to the large cities. 

Of recent years, however, with the advent of better roads 
and the motor car, the coastal towns, particularly Aberdovey, 
Barmouth and Harlech, have many summer visitors. 

Communications, Travel and Government. — ^The climate 
varies much with the elevation. Grain crops cover a small area 
only; barley and oats are the most important crops. Potatoes, 
turnips and swedes are also grown, but there is very little culti- 
vation of fruit. While the soil is generally thin, there are fertile 
tracts in the valleys, and there is some reclaimed land. The small 
hardy ponies (known as of Llanbedr, Conway valley) are now 
almost restricted to this county and Montgomeryshire. The Great 
Western railway skirts the coast from Portmadoc to Aberd)^!. 
At Barmouth junction a branch crosses to Dolgelly. Bala and 
Festiniog are also united by the G.W. railway, and Festiniog is 
further joined with Llandudno junction by the L.M.S. railway, 
and with Portmadoc by a narrow-gauge line. The coast is almost 
unnavigable, owing to sand-banks, and the only havens are Bar- 
mouth and Aberdyfi. 

The county returns one member to parliament, and has neither 
parliamentary nor municipal borough. The urban districts are: 
Bala, Barmouth, Dolgelly, Festiniog, Mallwyd and Towyn. The 
i'hire is in the north-west circuit, and assizes arc held at Dolgelly. 


It is partly in the diocese of St. Asaph, partly in Bangor. 

MERISTEM, a botanical term for tissue which has the power 
of developing new forms of tissue, such as the cambium from 
which new wood is developed or the tissue at the apex which is 
responsible for the growth in length of the stem or root. 

MERIVALE, CHARLES (180S-1893), English historian 
and dean of Ely, the second son of John Herman Mcrivale was 
born on March 8, 1808. He was at Harrow (1818-24) and St. 
John’s college, Cambridge (1826), where he was elected fellow in 
1833. He declined the professorship of modern history at Cam- 
bridge in 1869, but in the same year accepted from Gladstone the 
deanery of Ely, which he held until his death on Dec. 27, 1893. His 
principal work was A History of the Romans under the Empire (7 
vols., 1850-62) ; but he wrote several smaller historical works, and 
published sermons, lectures and Latin verses. 

See Autobiography of Dean Mcrivale^ w’ith selections from his 
corrcfspondencc, edited by his daughter, Judith A. Mcrivale (1899) ; 
and Family Memorials^ by Anna W. Merivale (1884). 

MERKARA: see Mercara. 

MERLE, a name sometimes applied to the European black- 
bird (Turdus merula), especially in association with the word 
mavis in Scottish poetry. See Blackbird. 

MERLIN, ANTOINE CHRISTOPHE (1762-1833), 

French revolutionary, called “of Thionville,” was born at Thion- 
ville on Sept. 13, 1762. After studying theology, he devoted him- 
self to law. In 1790 he was sent by the department of Moselle 
to the Legislative assembly. On Oct. 23, 1791 he moved and car- 
ried the institution of a committee of surveillance, and it was he 
w^ho proposed the law sequestrating the property of the Emigres. 
He was elected deputy to the Convention, and pressed for the 
execution of Louis XVI. He took part in the reaction which fol- 
lowed the fall of Robespierre, sat in the council of the Five Hun- 
dred, and at the coup d* 6 tat of the i8t.h Fructidor (Sept. 4, 1797) 
demanded the deportation of certain republican members. In 1798 
he was appointed director-general of posts, being sent subsequently 
to organize the army of Italy. He lived in retirement under the 
consulate and the empire. He died in Paris on Sept. 14, 1833. 

See J. Reynaud, Vie et correspondance de Merlin de Thionville 
(Paris, i860). 

MERLIN, PHILIPPE ANTOINE, Count (1754-1838), 
French politician and lawyer, known as Merlin “of Douai,” was 
bom at Arlcux (Nord) on Oct. 30, 1754, and was called to the 
Flemish bar in 1775. As deputy for Douai in the Constituent 
Assembly he carried important legislation abolishing the feudal 
and seignorial rights. On the dissolution of the Assembly he be- 
came judge of the criminal court at Douai. As a member of the 
council of legislation he presented to the Convention on Sept. 1 7, 
j 793 the law permitting the detention of suspects. He was closely 
allied with his namesake Merlin “of Thionville,” and, after the 
counter-revolution which brought about the fall of Robespierre, 
he became president of the Convention and a member of the 
Committee of Public Safety. He persuaded the Committee of 
Safety to close the Jacobin club. He recommended the readmis- 
sion of the survivors of the Girondin party to the Convention, and 
drew up a law limiting the right of insurrection. With Cambacerfes 
he had been commissioned in April 1794 lo report on the civil 
and criminal legislation of France, and produced his Rapport et 
pro jet de code des dclits et des peines (10 Vendemiaire, an. IV.). 
Merlin’s code aboli.shcd confiscation, branding and imprisonment 
for life. He was made mini.ster of justice (Oct. 30, 1795) under 
the Directory. After the coup d'itat of the 18th Fructidor he 
became (Sept. 5, 1797) one of the five directors, and, being accused 
of the various failures of the government, retired into private life 
on June 18, 1799. Under the consulate he became procureur- 
general in the court of cassation, and did more than any other 
lawyer to fix the interpretation of the Napoleonic Code. He be- 
came a member of the council of state, count of the empire, and 
grand officer of the Legion of Honour; but was banished on the 
second restoration. The years of his exile were devoted to his 
Repertoire de jurisprudence (5th ed., 18 vols., 1827-1828) and to 
his RecueU alphabitique des questions de droit (4th ed., 8 vols., 
1827-28). At the revolution of 1830 he returned to France, and 
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re-entered the Institute of France. He died in Paris on Dec. 
26, 1838. 

See M. Mi(?net, Portraits et notices historigues (1852), vol i. 
MERLIN, the famous bard of Welsh tradition, enchanter 
and counsellor of Arthurian romance. The personality of Merlin, 
on one side of demoniac, on the other of human, parentage, is 
now generally recognized as a combination of diverse traditions. 
Geoffrey of Monmouth, to whom we owe the conception of the 
romantic Merlin, probably knew more than one tradition, 
Nennius’ story of the boy Ambrosius, “child without a father,” 
who revealed to Vortigern the secret of the insecure foundations 
of his tower, being the starting point of his combination. Into 
this framework were introduced elements derived from the much 
older stor>^ of the demon Asmodeus (Aschmedai), who acted as 
familiar spirit to Solomon — ^the feats of divination with which 
the boy astonishes the messengers of the king, derive directly 
from this source. Later on a Vita Merlini, long attributed to 
Geoffrey — an attribution on which modern scholarship has thrown 
doubts — incorporated features from the Scotch tradition of a 
certain Lailoken, a “wild man of the woods,” gifted with powers 
of divination. This led to the idea that there had been two 
Merlins, Merlin-Ambrosius and Merlin-Sylvestris, a view now 
vcr>' generally rejected. The second part of Robert de Borron s 
trilogy, which was the starting point of the Arthurian cyclic de- 
velopment, dealt wdth the birth of the seer and his relations with 
Uther Pendragon. This, originally in verse form, was later worked 
over in prose, and expanded, first with additions dealing with the 
wars incident to the opening of Arthur’s reign, then with a medley 
of romantic incidents connected with Arthur’s court. The two 
elements arc combined in a unique ms., No. 337 {Ponds Frangais) 
of the Bibliotheque Nationale. Finally, a fantastic romance, en- 
titled Lcs Prophecies de Merlin^ belonging to a late period of 
Arthurian evolution, completed the cycle. Merlin is a strange and 
interesting personality, and his story may quite possibly have 
been inspired by popular tradition connected with an actual 
Welsh bard and sooth saycr. 

Bibliocraptiv. — For the life of Merlin see Geoffrey of Monmouth’s 
Historia and the Vita Merlini (cd, J. J. Parry, University of Illinois, 
Studies in Language and Literature, vol. x. 1925). For the romantic 
Merlin see Merlin, ed. H. 0 . Sommer (1894) and vol. ii. of Sommer’s 
Vtdgaie Version of the Arthurian Romances (1908-16) ; Merlin, ed. 
G. Paris and J. Ulrich iSociete des anc. textes fr. 1886), an edition 
of the unique Huth ms., the version contained in which was utilized 
by Malor>'; Les Prophecies de Merlin, cd. L. A. Paton (1926-27). 
See also F. Lot, Annates de Brelaffne, vol. xv. For the Oriental 
parallels see M. Gaster, The Exempla of the Rabbis (1925) and E. 
Seymour, Tales of King Solomon (1925). J. D. Bruce, The Evolution 
of Arthurian Romance, vol. ii. (1923), gives a bibliography of the 
scattered Merlin studies. (J. L. W.) 

MERLIN, the name given to members of a group of small 
falcons (Falco) and especially to the European merlin {F. 
aesalon). This is a bold little bird, steel-blue above and red- 
brown beW in the male, the female being brown. It nests on the 
ground, usually in heather. Scarcely to be distinguished is the 
N. American pigeon-hawk (F. columbanus), while other larger 
species occur in India and Africa. Sec Falcon. 

MERLINO COCCAJA: see Folengo, Teleofilo. 
MERLON, the raised, solid portion of a battlement parapet, 
sometimes pierced by loop-holes (sec Battlement). 

MERMAIDS AND MERMEN, in the folk-lore of England 
and Scotland, semi-human beings who dwell in the sea, but can 
live on land and enter into social relations with humans. 

The typical mermaid has the head and body of a lovely woman, 
but below’ the waist is fashioned like a fish, wdth scales and fins. 
For a time a mermaid may become to all appearance an ordinary 
human being; an Irish legend TThe Overflowing of Lough Neagh 
and Libari the Mermaid,” in Joyce’s Old Celtic Romances) repre- 
.sents the reverse case. 

The mermaid legends of all countries may be grouped as fol- 
lows: (a) “A mermaid or mermaids either voluntarily or under 
compulsion reveal things that are about to happen.” Thus in the 
Nibelmgenlied. (See also Kong Fredericks den andens Kronike, 
Copenhagen, 1680, p. 302.) (b) “A mermaid imparts supernatural 
powers to a human being.” (See “The Old Man of Cury,” in 


Hunt's, Popular Romances of the West of England, 1871.) (c) 
“A mermaid has some one under her protection and for wrong 
done to her ward exacts a terrible penalty.” {See the “Mermaid’s 
Vengeance” in Hunt’s book already quoted.) {d) “A mermaid falls 
in love with a human being, lives with him as his lawful wife for 
a time, and then, some compact being unwittingly or intentionally 
broken by him, departs to her true home in the sea.” Here the 
typical legend is that of Mclusine {q.v.), made the subject of a 
romance by Jean d’Arras. {e) “A mermaid falls in love with a 
man, and entices him to go to live with her below the sea; or a 
merman wins the affection or captures the person of an earthborn 
maiden.” This form of legend is very common, and has been a 
favourite with poets. Danish ballads are full of the theme; as 
“Agnete and the Merman,” an antecedent of Matthew Arnold’s 
“Forsaken Merman”; the “Deceitful Merman, or Marstig’s 
Daughter”; and the story of Rosmer Hafmand (No. 49 in 
Grimm). The mermaid has generally to be bribed or compelled 
to utter her prophecy or bestow her gifts, and whether as wife 
or paramour brings disaster in her train. The fish-tail is really 
of secondary importance, for the true Teutonic mermaid — ^prob- 
ably a remnant of the great cult of the Vanir — ^had no fish-tail. 
The Tritons, the Sirens of classical antiquity, the Phoenician 
Dagon, and the Chaldaean Cannes are well-known examples. {See 
also Jones, Traditions of the North American Indians, 1830; 
Dennis, Folklore of China, 1875.) 

Quasi-historical instances of the appearance or capture of mer- 
maids are common enough, and serve, with the frequent use of 
the figure on signboards and coat of arms, to show how thoroughly 
the myth had taken hold of the popular imagination. 

The best account of the mermaid -myth is in Baring-Gould’s Myths 
of the Middle Ages. See also Pontoppidan, who has collected much 
matter to prove the existence of mermaids ; Maillet, TeUiamed (Hague, 
1755) ; Grimm, Deutsche Mythologie, i. 404, and Altdan. Heldenlieder 
(1811) ; Waldron’s Description of the Isle of Man. 

MEROBAUDES, FLAVIUS (stb century a.d.), Latin 
rhetorician and poet, probably a native of Baetica in Spain. He 
was the official laureate of Valentinian HI. and Aetius. Till the 
beginning of the 19th century he was known only from the 
notice of him in the Chronicle (year 443) of his contemporary 
Idacius, where he is praised as a poet and orator, and mention 
is made of statues set up in his honour. In 1813 the base of a 
statue was discovered at Rome, with a long inscription belonging 
to the year 435 {C.I.L. vi. 1724) upon Flavius Merobaudes, 
celebrating his merits as warrior and poet. Ten years later, Nie- 
buhr discovered some Latin verses on a palimpsest in the mon- 
astery of St. Gall, the authorship of which was traced to Mcro- 
baudes, owing to the great similarity of the language in the 
prose preface to that of the inscription. 

His “Panegyric” and minor poems have been edited by B. G. 
Niebuhr (1824) ; by I. Bckkcr in the Bonn Corpus scriptorum hist. Byz. 
(1836); his “De Christo” in T. Birt’s Claudian (1892), where the 
authorship of Merobaudes is upheld; see also A. Ebert, Geschichte dvr 
Literatur des Mittelalters im Abendlande (1889). 

MEROE, the southern capital of the Ethiopian kings of 
Napata, 700-300 b.c., becoming eventually the sole capital of the 
Meroitic kingdom which lasted till about a.d. 350; now an exten- 
sive field of ruins, found on the east bank of the Nile near 
Kabushia railway station in the Egyptian Sudan, lat. 15® 30' N. 
The whole site was surveyed by Lepsius in 1844. A quarter of a 
mile from the river is an enclosure containing royal jxilaccs and 
other important buildings, reaching back to Aspaluta, c. 590 b.c., 
in the lower levels. Here was found a bronze head of Augustus 
now in the British Museum, and many remnants of building and 
sculpture of Nctekaman, c, a.d. ioo, who built a temple of Ammon 
outside, backed against the east face of the enclosure. Baths 
were attached to the later palaces. Northwards from the en 
closure was a little temple of Isis {temp. Akinirar, etc.); east- 
wards was another, rather earlier, of the lion god Apiremak with 
stelae down to Taqeriramane, a.d. 250, and a kilometre beyond 
a larger temple of the sun (?), containing a monument of Aspa- 
luta but mostly built by Teriteqas, Candace and Akinirar, a trio 
of c. 30 B.c. All the above temples face the east; but southwards 
about 2m. was a shrine facing westwards, with great stelae at the 
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entrance of Candace and Akinirar containing a reference to 
Augustus. The nearest necropolis eastwards is Meroitic at the 
north end, post-Meroitic towards the south end, the latter part 
with burials on wooden beds and remarkable pottery. Our knowl- 
edge up to this point is due to Garstang’s excavations, 1909-14; 
the more distant cemeteries and the pyramids were completely 
excavated by Reisner in 1921-23. On the hills about 2m. away 
are two groups of pyramids. In the southern group were buried 
three kings of the early part of the 3rd century b.c. surrounded 
by various tombs of the 8th to the 3rd century; the northern 
group was almost entirely royal with pyramids of 30 later kings 
and queens, the earliest being that of Ergamenes in the early part 
of the 3rd century b.c. Westwards of these and about im. from 
the city was a great cemetery of nobles and others of the Ethio- 
pian and Meroitic periods. A fragment of the Greek inscription 
of a heathen invader from Axum was picked up by Sayce, and an 
Axumite graffito exists in one of the pyramid shrines. 

See J. Garstang, Meroe (1911), and reports in “Annals of Archae- 
ology and Anthropology,” vols. iii.-vii. (l.<ivcrpool, 1910-14) ; G. A. 
Reisner, articles in “Boston Museum of Fine Arts Bulletin” xx., xxi., 
xxiii., and “The Journal of Egyptian Archaeology,” vol. ix. 

(F. Li.. G.) 

MEROITIC LANGUAGE AND WRITING. The Ethi- 
opian kings of Napata, and afterwards of Meroe, employed the 
Egyptian language in hieroglyphic writing for their formal in- 
scriptions and presumably for other records; but dating from the 
first century b.c. to near the end of the third century a.d. there 
are found in Nubia monumental records, tombstones, funerary 
altars, and graffiti inscribed in a native language and in a special 
script which is called Meroitic, since Nubia was then ruled from 
Meroe. The same writing is found also on pot.sherds, and the 
use of it on prepared skins and writing tablets of wood can be 
certified from small fragments. For the decoration of temples, 
etc., there were employed the original hieroglyphic (pictorial) 
forms of the Meroitic writing symbols, but debased hieroglyphic 
Egyptian was also used for the same purpose. 

The symbols of Meroitic writing were modelled on debased 
Egyptian, but were employed on an entirely different system. 
Like Egyptian, the Meroitic writing was from right to left; the 
signs, unlike Egyptian, face backwards. The elaborate Egyptian 
writing does not express vowels, whereas the simple Meroitic 
system aimed at recording syllables each consisting of a conso- 
nant followed by a vowel. The Meroitic alphabet consisted of 
seventeen consonantal signs and four rather vague vowel signs 
together with two syllabics te and te or tOy making twenty-three 
characters in all. Besides the alphabet there were special symbols 
for numerals and perhaps in rare cases resort could be had to 
special picture signs to symbolize special words. The words were 
usually separated by double points so that the writing was ad- 
mirably clear except in regard to the distinction of vowel sounds 
and the probability that a certain kind of vowel (a?) was not 
marked and had to be surmised from the context. 

Meroitic writing was deciphered in 1910 after the discovery 
of a large number of new inscriptions in Lower Nubia and at 
Meroe; the language, however, is still almost entirely a sealed 
book, though names of persons, deities and places, also certain 
titles borrowed from Egyptian and Meroitic titles which occur in 
Egyptian demotic, are readily found. It can only be stated as yet 
that the Meroitic language shows agglutinative formation, ab- 
sence of gender, and some degree of connection with Nubian. 

See F. LI. Griffith, Karandg, The Meroitic Inscriptions of ShahlfU 
and Karandg (University of Pennsylvania, Eckley B. Coxe, Jr., 
Expedition to Nubia, vol. vi., 1911) and articles in The Journal of 
Egyptian Archaeology y vols. iii., iv. and xi. (F. Ll. G.) 

MEROPE, name of: (i) The daughter of Cypselus, king 
of Arcadia, and wife of Cresphontes, ruler of Messenia. Cres- 
phontes and two of his sons were murdered and the throne seized 
by Polyphonies, who forced Merope to marry him. A third son, 
Aepytus escaped; he returned later, killed Polyphontes and re- 
covered the kingdom. (Apollodorus ii. 180; Pausanias iv. 3, 6.) 

(2) The daughter of Atlas and wife of Sisyphus. She was one 
of the seven Pleiades, but remained invisible, hiding her light for 
shame at having become the wife of a mortal (Apollodorus i. 85 ; 


iii. 10, i; Ovid., Fasti, iv. 175). 

^ROYINGIANS, the name given to the first dynasty 
which reigned over the kingdom of the Franks. The name is taken 
from Merovech, an early king of the Salian Franks, who succeeded 
to Clodio in the middle of the 5th century, and soon became a 
legendary figure. At the great battle of Mauriac (the Catalaunian 
fields), in which Aetius checked the invasion of the Huns (451), 
there were present in the Roman army a number of Frankish 
foederati, and a later authority states that Merovech (Mcrovaeus) 
was their leader. Merovech was the father of Childeric I. (457- 
481), and grandfather of Clovis (481-511). See France: History, 

Bibliography. — G. Richter, Annalen des frdnkischcn Reichs im 
Zeitalter der Merowinger (Halle, 1873) ; F. Dahn, Die Konige der 
Germanen, vii. (Leipzig, 1894) ; Urgeschirhte der germanischen und 
romanischen Vdlkery iii. (1883) ; W. Schultzc, Deutsche Geschichie 
von der Urzeit his zu den Karolingerny ii. (Stuttgart, 1896). For the 
Merovingian legend see G. Kurth, Hist. poit. des Mirovingiens (1893). 

MERRIAM, CLINTON HART (1855- ), American 

biologist, bom in New York on Dec. 5, 1855, was educated at 
Yale and Columbia universities. In 1872 he accompanied the Hay- 
den surveys in Utah, Idaho, Montana and Wyoming as naturalist; 
in 1S75 he was assistant to the U S. fish commission at Woods 
Hole, Mass.; in 1876 he collected marine invertebrates in the 
Bay of Fundy; in 1881 he visited the Bermudas; in 1881 and 
1882 he studied the life of the St. Lawrence river; and in 1883 he 
sailed to the Arctic seal fisheries as surgeon on the ship “Proteus.” 
In 1885 he took charge of the newly-established division of orni- 
thology and mammalogy in the U.S. Department of Agriculture, 
later called the U.S. biological survey in 1896. He had charge of 
(he Death Valley expedition in 1890-gi and served as Bering sea 
commissioner to investigate seal fisheries off the Pribilof islands 
in iSqt. In 1910 he became a research associate of the Smith- 
sonian institution and conducted biological and ethnological inves- 
tigations under the E. H. Harriman trust fund. He was also chair- 
man of the U.S. geographic board, 1917-25. In later years he 
devoted himself to the distribution, linguistics and mythology of 
Pacific coast Indians. He first described many genera and species 
of North American mammals and plants and has published over 
400 scientific papers. 

Among his books are: Birds of Connecticut (1877) ; Mammals 
of the Adirondacks (1882-84); Biological Survey of San Francisco 
Mountain Region and Desert of the Little Colorado ^ Arizona (1890) ; 
Biological Reconnaissance of Idaho (1891) ; Geographic Distribution of 
Life in North America (1892) ; Distribution of Trees and Shrubs in the 
Deserts and Desert Ranges (1893) ; Laws of Temperate Controls of the 
Geographic Distribution of Terrestrial Animals and Plants (1894) ; 
Monographic Revision of the Pocket Gophers (1895) ; Revision of the 
American Shrews (1895) ; Life Zones and Crop Zones of the United 
States (i8q8) ; Biological Survey of Ml. Shasta (1899) ; Indian Popu- 
lation of California (1905) ; Totemism in California (igoR) ; The Dawn 
of the World (1910) ; Review of the Grizzly and Brown Bears of 
America (1917); Baird the Naturalht (1924); William Healey Doll 

(1927)- 

MERRIAM, JOHN CAMPBELL (1869- ), Ameri- 

can palaeontologist, was bom in Hopkinton, la., on Oct. 20, 1869. 
Educated at Lenox College, la., the university of California, and 
Munich, he taught palaeontology and historical geology at the 
University of California. He was chairman of the National Re- 
search Council, and has been president of the Carnegie Institu- 
tion of Washington, W’ashington, D.C., since 1920. He is the 
author of the following: The Thalattosauria, a Group of Marine 
Reptiles from the Triassic of California (1905); Cave Explora- 
tion (1905); Triassic I chthyosauria (with special reference to the 
American forms, 1908); The Occurrence of Twisted Horned An- 
telopes in the Tertiary of Northwestern Nevada (1909); The 
Fauna of Rancho La Brea, Part i, Occurrence (1911): Discovery 
of Human Remains in an Asphalt Deposit at Rancho La Brea 
(1914); Extinct Faunas of the Mojave De.scrt (their significance 
in a study of the origin and evolution of life in America, 1915); 
Relationships of Pliocene Mammalian Faums frcmi the Pacific 
Coast and Great Basin Provinces of North America (1917); 
The Function of Educational Institutions in Development of 
Research (1920); Earth Sciences as the Background of History 
(1920); Common Aims of Culture and Research in the Univer- 
sity (1922); also numerous other papers. 
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MERRICK, LEONARD (1864- ), English novelist and 

dramatist, was born on Feb. 21, 1864, in London, the son of 
William Miller, and was educated at Brighton. He changed his 
name to Merrick by deed poll. A collected edition of his works 
was issued in 1918. 

His numerous novels include: — Conrad in Quest of his Youth 
(1903) ; When Love Flies out of the Window (1906) ; The Quaint 
Companions (1903); The House of Lynch (1907); While Paris 
Laughed (1918). His plays are The Free Pardon (with F. C. 
Philips); When the Lamps are Lighted; My Innocent Boy; The 
Elixir of Youth; A Woman in the Case (with G. R. Sims). 

MERRILL, a city of north-central Wisconsin, U.S.A., on the 
Wisconsin river, at an altitude of 1,270 ft., 185 m. N.W. of Mil- 
waukee ; the county seat of Lincoln county. It is on Federal high- 
way 51 and is served by the Chicago, Milwaukee, St. Paul and 
Pacific railroad. Pop. (1920) 8,068 (81% native white). In the 
picturesque environs, brook trout and game of various kinds 
(including deer) still abound. Lumber is the leading industry. 
Merrill was settled in 1875, incorporated as a village in 18S0, and 
chartered as a city in 1883. 

MERRIMAC, a river of the United States, rising in the White 
Mountains of New Hampshire, and flowing through Massachu- 
setts into the Atlantic ocean. With its largest branch it has an 
extreme length of about 183m. and drains a region 4,553 sq.m, in 
extent. The Merrimac proper is formed at Franklin (N.H.), by 
the junction of the Pemigewasset and Winnepesaukee rivers. The 
river falls 269ft. in iiom. from Franklin, yielding water-power to 
Lowell and Lawrence in Massachusetts, and Manchester and Con- 
cord in New Hampshire. For 17^ miles (including Newburyport 
and Haverhill) the river is navigable. 

MERRIMAN, HENRY SETON (d. 1903), the pen-name 
of Hugh Stowell Scott, English novelist. He was a member of 
the firm of Henry Scott and Sons, and was for some years an 
underwriter at Lloyd s. His literary career began in 1889 with The 
Phantom Future, and he made his first decided hit with his Rus- 
sian story, The Sowers (i8g6), which was followed by many other 
well-constructed novels. He was an enthusiastic traveller, many of 
his journeys being undertaken with his friend Stanley Weyman. 
He was about 40 when he died near Ipswich, on Nov. 19, 1903. 

Among his most successful books were Rodents Corner (1898); 
The Isle of Unrest (1899) ; In Kedar's Tents (1897) ; The Velvet Glove 
(1901); The Vultures (1902); Barlasch of the Guard (1903); and 
The Last Hope (1904). 

MERRIMAN, JOHN XAVIER (1841-1926), South 
African statesman, was bom on March 15, 1841 at Street, Somer- 
set, England, the son of a clergyman who afterwards became 
bishop of Grahamstown, South Africa. His family moved to 
South Africa in 1849, and he was educated at the Diocesan Col- 
lege, Rondebosch, and later at Radley College, England, returning 
to the Cape in 1S61. He entered politics in 1869. In 1875 he 
joined the Molteno Ministry as commissioner of public works, 
and was virtually Secretary for War during the Galeka war of 
1877. In the Scanlen Ministry (18S1-4) he was commissioner of 
public works. The Afrikander Bond caused the fall of the Scan- 
len administration because the Ministry opposed the attempt of 
the Transvaal Boers to seize Bechuanaland ; and when Rhodes 
formed a Ministry in 1890 Merriman, alienated by the extreme 
policy of the Bond, joined it as treasurer-general. Meanwhile the 
Bond had adopted a constitutional programme, and 1890 saw a 
drawing together of the Dutch and British elements at the Cape. 
But the Uitlander troubles in the Transvaal became acute, and in 
1893 Merriman resigned. He was chairman of the Cape parlia- 
mentary committee which inquired into the Jameson raid of 1895, 
and drew up its report. The general election in Cape Colony in 
1898 gave the Bond a very narrow victory, and W. P. Schreiner 
became Prime Minister, with Merriman treasurer-general again, 
though he was not a member of the Bond. Merriman was among 
the ministers who in 1900 opposed the measure to disfranchise the 
Cape rebels, causing the cabinet to resign. At the general election 
of 1904 Merriman was defeated, but was returned shortly after- 
wards at a by-election. In Jan. 1908 he succeeded Dr. Jameson 
as Prime Minister and treasurer-general {see SoiTth Africa: 


-MERSENNE 

History). Merriman was now head of the Afrikander Bond 
party, renamed the South African party. He was a member of 
the national convention which hammered out the new constitution. 
He supported the unitary as against the federal principle in South 
African policy. It was expected in some quarters that Merriman 
would be the first prime minister of the Union. The position fell 
to Botha. Merriman remained outside the ministry, though he 
gave the government steady support. He opposed the disruptive 
policy of Hertzog as strongly as he had formerly supported the 
independence of the Boer republics. He died Aug. 2, 1926. 

MERRITT, WESLEY (1836-1910), American soldier, was 
bom in New York city on June 16, 1836, graduating at West 
Point. He won distinction in the Virginian campaigns of 1864-65 
and in Sheridan’s Shenandoah valley campaign, and in 1895, he 
became major-general. He was superintendent at West Point 
(1882-87), and commanded the military department of Missouri 
(1887-95) and that of the Atlantic (1897-98). In May 1898 he 
commanded the U.S. forces sent to the Philippines after Admiral 
Deweys victory; stormed Manila on Aug. 13, and was military 
governor of the islands until Aug. 30. At Paris, he was on the 
peace commission. He died at Natural Bridge (Va.) on Dec. 3, 
1910. 

MERRY DEL VAL, RAPHAEL (1865- ), Spanish 

ecclesiastic and diplomat, was born on Oct. 10, 1865 in London, 
where his father was secretary to the Spanish legation. Educated 
at Baylis House, near Slough, and at Ushaw college, near Durham 
he took up diplomacy at the Vatican and in 1892 became Master 
of the Robes and acting private chamberlain to Pope Leo XIII., 
of whom he was a great favourite. In 1897 he was sent to Canada 
to report on the difficult Manitoba schools question, and in 1900 
he became archbishop of Nicea. He was secretary of the Sacred 
College of Cardinals during the election of Pius X. (July 1903) 
under whom he became cardinal and secretary of state. On Jan. 
12, 1913 he succeeded Cardinal Rampolla as archpriest of the 
Basilica of St. Peter’s, Rome, and in the following year was ap- 
pointed secretary of the Supreme Congregation of the Holy 
Office by Benedict XV. In Dec. 1920 Cardinal Merry del Val 
became camarlengo of the Holy Roman Church. 

MERSEBURG, in Saxony, on the river Saale. Pop. (1925) 
25,703. From 968 until the Reformation, it was the seat of a 
bishop, also the residence of the margraves of Meissen, and a 
favourite residence of the German kings. Fifteen diets were held 
here, when its fairs enjoyed an importance anticipating Leipzig. 
From 1657 to 1738 it was the residence of the dukes of Saxe- 
Merseburg. It consists of an irregularly built old town, a new 
quarter and two suburbs, Altenburg and Neumarkt. The cathe- 
dral, restored in 1884-86, has a choir, a crypt and two towers of 
the nth, a transept of the 13th and a late Gothic nave of the i6lh 
century. It contains a great organ dating from the 17th century. 
The Gothic palace, formerly the residence of the bishops of 
Merseburg, is now used as public offices. The industries include 
machinery and paper, metal founding, tanning and' brewing. 

MERSEN (Meerssen), TREATY OF, concluded on Aug. 
8, 870 at Mersen, in Holland, between Charles the Bald and 
his half-brother, Louis the German, by which the kingdom of 
their nephew, Lothair II. (d. 869) was divided between them. 
Charles received a portion of the kingdom of Lothair, afterwards 
called Lorraine, extending from the mouths of the Rhine to 
Toul, together with the town of Besangon, the Lyonnais, the 
Viennais, the Vivarais and the Uzfege, while Louis had the cities of 
Cologne, Trier and Metz, together with Alsace, the Escuens and 
the Varais, i.e., the greater part of the diocese of Besangon. The 
boundary between the two realms was marked approximately by 
the valleys of the Meuse and Moselle and by the Jura. 

MERSENNE, MARIN (1588-1648), mathematician, was 
bom of peasant parents near Oize (Sarthe) on Sept. 8, 1588^ 
and died in Paris on Sept, i, 1648. He was educated at the Jesuit 
college of La Fleche, where he was a fellow-pupil of Descartes. 
In 1611 he joined the Minim Friars, and in 1620 he settled in Paris 
at the convent of L’Annonciade. In 1623 he published Quaestiones 
celeberrimae in Genesim; VImpUU des ddistes (1624) ; La VMte 
des sciences (1624). Submitting Descartes’ Meditation^ to John 
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Locke (9.7;.), he defended him with enthusiasm against clerical 
critics. In later life he turned to scientific research, especially in 
mathematics, physics and astronomy. His Uarmome universelle 
(1636) deals with the theory of music and musical instruments. 

See Hilarion de Coste, La vie du riv. ptre Marin Mersenne (1649) ; 
new ed. with unpublished letters, by B. T. dc Larroque (1892) ; M. 
Frischeisen-Kohlcr in Arch, fiir Gesch. der Philos., vol. xv. (1902). 

MERSEY, JOHN CHARLES BIGHAM, 1ST Viscount 
(1840- ), was born on Aug. 3, 1840, and educated at the 

Liverpool institute, and in Berlin and Paris. He was called to 
ihc bar in 1870, and became Q.C. in 1S83. In 1895 he was elected 
Unionist M.P. for a division of Liverpool, and kept his seat until 
1S97, serving on the South African committee of the House of 
Commons in 1896-97. In 1897 he was made judge of the kings 
bench division of the High Court of Justice and in 1909-10 was 
president of the probate divorce and admiralty division. He 
served on several Government commissions and from 1904 to 
1910 was chief judge in bankruptcy. He was made a privy 
councillor in 1909, received a barony in 1910, and a viscountcy 
in 1916. 

MERSEY, a river in Cheshire, England, 70 miles long, formed 
by the Goyt which rises in Axe Edge, south-west of Buxton, and 
the Etherow between Penistone and Glossop, watering the narrow 
Longdendale in which arc reservoirs for Manchester. The Mersey 
drains a large part of the Peak district of Derbyshire. At Stock- 
port the river Tame joins from the north. The Bollin joins from 
the south-east near Hcatlcy, and the main river expands into an 
estuary which narrows to less than ^ m. at Liverpool and forms 
an important harbour. {See Liverpool and Birkenhead.) The 
Manchester Ship canal (q.v.) joins the estuary through Eastham 
locks, skirts its southern shore up to Runcorn, and crosses the 
river several times. 

MERSINA, a seaport of Asia Minor, and in the vilayet of 
Adana. Pop. (1927) 46,831. Its existence began with the silting 
up of Tarsus and Pompeiopolis, east and west, in the early middle 
ages; but it grew with the Egyptian occupation of Cilicia (1832). 
It is the busiest port on the south coast, being the terminus of 
the railway from Adana and Tarsus, by which (but still more by 
road) the produce of the rich “Aleian” plain comes down. The 
anchorage is good, but the bay .shoals for a long way out, and is 
exposed to swell from south-west and south. The low coastal 
.section has a bad summer climate. 

MERSWIN, RULMAN (1307-1382), German mystic, was 
born at Strasbourg in 1307, and became a banker. At the age of 40, 
he came into touch with Tauler and the group of 14th century 
mystics known as the Friends of God. In Merswin’s Story of the 
First Four Years of a New Life, he writes: “Of au the wonderful 
works which God had wrought in me I was not albwed to tell 
a single word to anybody until the time when it should please 
(lod to reveal to a man in the Oberland to come to me. When 
he came to me God gave me the power to tell him everything.” 
Merswin claimed that certain books were written by this “Friend 
of God,” who has been identified with various people by different 
scholars, and that other books were written by himself. As all 
the writings bear the marks of a single authorship it has been 
assumed, especially by Denifle, that “the Friend of God” is a 
literary creation of Merswin just William Langland in England 
;‘hout the same time drew the figure of Piers Plowman. 

Karl Rieder {Der Gottesfreund von Oherlandy Innsbruck, 
1905) attributes the authorship to Merswin’s secretary and 
associate Nicholas of Lowen, head of the House of St. John at 
Griinenworth. 

See besides the works cited Karl Schmidt, Nicolaus von Basel 
^Vienna, 1866) ; Denifle, Der Gottesfreund im Oberland und Nikolaus 
’^'on Basel (1870) ; Rufus M. Jones, Studies in Mystical Relijclon, ch. 
Xui. (1909). 

mertensia, a genus of perennial herbs of the family 
^^Jraginaceae {q.v.) comprising about 40 species found in cool 
regions of the northern hemisphere and especially abundant in 
yt'stem North America. Many are very smooth plants, of pleas- 
iiig habit, with brightly coloured usually blue or white flowers. 
Well known representatives are the sea lungwort and the 
Virginia cowslip {q.v.), which is not to be confused with the yel- 


low cowslip of Europe. 

MERTHYR TYDFIL or MERTHYR TYDVn., munic 
ipal, county and parliamentary borough, of Glamorganshire, S. 
Wales, situated on the river Taff and the Glamorganshire Canal, 
and served by the G.W.R. and L.M.S.R., 2 m. N.W. of Cardiff. 
Pop. (1921) 80,116. It is said to have derived its name from the 
martyrdom of St. Tydfil, daughter of Brychan, put to death by 
Saxons in the 5th century. Three miles to the north on a lime- 
stone rock rising 470 ft. are the ruins of Morlais Castle, built 
about 1286 by Gilbert de Clare on the northern limits of his lord- 
ship of Glamorgan. The town is irregularly built and owed its 
early industrial prosperity to the abundant ironstone of the dis- 
trict. Four great iron works were established here between 1759 
and 1782. With the earliest, that of Dowlais, the Guest family 
were associated. In 1765, Cyfarthfa was started by Anthony 
Bacon and sold in 1794 to Richard C'rawshay. The Plymouth 
works were started soon after Cyfarthfa, by Wilkinson and Guest. 
They were clo.sed down in 1882, but the collieries belonging to 
them continued to be worked. The fourth great ironworks were 
those of Pen-y-darran which were carried on from 1782 to 1859. 
It was at Dowlais (in 1856) that Bes.semcr steel was first rolled 
into rails, but the use of puddled iron was not wholly abandoned 
at the works till 1882. The use of the local coal for smelting gave 
a great impetus to the iron industry. The Dowlais Company work 
collieries and have since 1891 a branch steel and iron works on the 
coast near Cardiff. Industrial depression after the World War 
seriously affected the coal, iron and steel trades. Cyfarthfa was 
converted into steel works in 1883. The iron ore used latterly has 
been mainly imported from Spain. Merthyr Vale is mainly depen- 
dent on coal-mining. In 1850, the town had a local board of 
health; in 1894, urban district council; in 1905, a corporation; 
in 1898, a county borough. In 1832, it was given one member and 
a second in 1867. 

MERV, MERU or MAUR, an ancient and once famous oasis 
and town of Asiatic Russia in the Turkmen S.S.R. The oasis has 
an area of 134,400 sq.km., and a population (1926) of 253,049, 
mainly Turkmens of the Tekkc tribe. The great chain of moun- 
tains which, under the names of Paropamisus and Hindu-Kush, 
extends from the Caspian to the Pamirs, is interrupted some 
180 m. S. of Merv. Through or near this gap flow northwards in 
parallel courses the rivers Hcri-rud (Tejend; and Murghab, until 
they lose themselves in the desert, of Kara-kum, and the loess 
oa.sis of Merv depends on irrigation from the Murghab for its 
life. In 1895 the Russians completed further irrigation works 
bringing 436 sq.m, under cultivation, and in 1927 the Soviet 
Government began the construction of an electric power station. 
Cereals, cotton, fruits and vine are cultivated ; cotton production 
is markedly increasing to supply the textile industry of European 
Russia. The railway from Krasnovodsk on the Caspian, linking 
with the Orenburg-Tashkent lines, passes through the town of 
Merv, from which there is a branch line southwards to Rus.sia. 
The town of Merv, population (1926) 19,099, has cotton and wool 
cleaning factories, a flour-milling and brewing industry. The horses 
arc famous throughout central Asia. 

After the 1917 revolution, a period of disorder set in which 
markedly diminished cultivation and stock-raising, and resulted 
in the disorganization of the irrigation system. In 1926 new laws 
regulating the distribution of water were enforced, extensive 
repairs were carried out, and production has now almost reached 
the 1913 level, while as regards cotton production, it has markedly 
surpassed it. Native crafts include silver work, the making of ar- 
mour, carpet weaving and the making of felt and woollen goods. 
Summer heat is oppressive, 97® F, and the least wind raises clouds 
of dust which darken the air and make respiration difficult. In 
winter the temperature is 19® F, but snow rarely falls and never 
lies; the rainfall is about 5 in. per annum, June to October being 
usually rainless months. 

History. — In the Hindu (the Puranas), Parsi, and Arab 
tradition Merv is looked upon as the ancient Paradise, the cradle 
of the Aryan families of mankind, and so of the human race. 
Under the name of Mouru this place is mentioned with Bakhdi 
(Balkh) in the geography of the Zend-Avesta {Vendidad, ed. 
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Spiegel, 1S52-63), which dates probably from at least 1200 b.c. 
Under the name of Margu it occurs in the cuneiform (Behistun) 
inscriptions of the Persian monarch Darius Hystaspis, where it is 
referred to as forming part of one of the satrapies of the ancient 
Persian empire. It afterwards became a province (Margiana) of 
the Graeco-Syrian, Parthian, and Persian kingdoms. On the Mar- 
gus — the Epardus of Arrian and now the Murghab — stood the 
capital of the district, Antiochia Margiana, so called after Anti- 
ochus Sotcr, who rebuilt the city founded by Alexander the 
Great. 

About the 5th century, during the rule of the Persian Sassanian 
dynasty, Merv w’as the seat of a Christian archbishopric of the 
Xestorian Church. The towm was occupied (a.d. 646) by the 
lieutenants of the caliph Othman, and was constituted the capital 
of Khorasan. From this city as their base the Arabs, under Ko- 
taiba tQotaiba) ibn Moslim, early in the 8th century brought 
under subjection Balkh, Bokhara, Ferghana, and Kashgaria, and 
penetrated into China as far as the province of Kan-suh. In the 
latter part of the 8th century Merv became obnoxious to Islam 
as the centre of heretical propaganda preached by Mokanna 
{q.v.). In 874 Arab rule in Central Asia came to an end. During 
their dominion Merv, like Samarkand and Bokhara, was one of 
the great schools of learning, and the celebrated historian Yaqut 
studied in its libraries. In 1040 the Scljuk Turks crossed the 
Oxus from the north, and having defeated Masud, sultan of 
Ghazni, raised Toghrul Beg, grandson of Seljuk, to the throne of 
Persia, founding the Seljukian dynasty, with its capital at Nisha- 
pur. A younger brother of Toghrul, Daud, took possession of 
Merv and Herat {q.v.), Toghrul was succeeded by his nephew 
Alp Arslan (the Great Lion), W'ho w^as buried at Merv. It was 
about that time that Merv reached the zenith of her glory. 
During the reign of Sultan Sanjar or Sinjar of the same house, in 
the middle of the nth century, Merv was overrun by the Turk- 
ish tribes of the Ghuzz from beyond the Oxus. It eventually 
passed under the sway of the rulers of Khwarizm (Khiva). 

Merv was conquered in 1221 by Tule {see Mongols), most of 
the inhabitants were massacred, and from that time the city 
began to decay. It was the seat of a Christian Archbishopric in 
the early 14th century and in 1380 was included in the possessions 
of Timur (q.v.). In 1505 the city w'as invested by the Usbegs, 
who were expelled (1510) by Ismail Khan of Persia. It remained 
in Persian hands until 1787 when the Emir of Bokhara captured 
it. In 1704 the Bokharians burned it to the ground and made 
the whole district a waste. When Sir Alexander Burnes traversed 
the counlr>' in 1832, the Khivans were the rulers of Merv. About 
this time the Tekke Turkomans, then living on the Heri-rud, 
were forced by the Persians to migrate northward. The Khivans 
contested the advance of the Tekkes, but ultimately, about 1856, 
the latter became the sovereign power in the country, and re- 
mained so uruil the Russians occupied the oasis in 1883. 

New Mekv, the present chief town of the oasis, founded in the 
first quarter of the 19th century, is on the Transcaspian railway, 
380m. by rail south-west from Samarkand. It stands on both 
banks of the Murghab, 820ft. above the Caspian. In 1926 the 
population was about 12,000, including Russians, Armenians, 
Turkomans, I^ersians, and Jews. It has a meteorological observa- 
tory. Com, raw cotton, hides, wool, nuts, and dried fruit are 
exported. 

See C. Marvin, Merv (1880); E. O'Donovan, The Merv Oasis 
(1882); and H. Lansdell, The Russians at Merv and Herat (1883). 
{See Turkestan.) 

MERX, ADALBERT ( 1838-1909), German theologian and 
orientalist, was born at Bleicherode, Prussian Saxony, on Nov. 
2, 1838, and became (1875) professor of theology of Heidelberg. 
He elucidated the h'iiiaitic p)alimpsest discovered in 1892 by Mrs. 
Agnes Smith Lewis (see Bible), the result^ being embodied in 
Die vier kanonischen Evan^rlien nach ihrem altesten bekannten 
Texie ( 1897-1905). He died at Heidelberg on Aug. 6, 1909. 

MERYON, CHARLES (1821-1868), French etcher, was 
born in Paris on Nov. 24, 1821. His father was an English physi- 
cian, his mother a French dancer. M6ryon*8 childhood was spent 
with his mother, but she died when he was still young, and he 


entered the French navy, and in the corvette “Lc Rhin” made 
the voyage round the world. He was already a draughtsman, for 
on the coast of New Zealand he made pencil drawings which he 
was able to employ, years afterwards, as studies for etchings of 
the landscape of those regions. Meryon left the navy as a lieu- 
tenant. Finding that he was colour-blind, he determined to devote 
himself to etching. He entered the work studio of one B 16 ry, 
from whom he learnt something of technical matters, and to 
whom he always remained grateful. Meryon was by this time 
poor. It is understood that he might have had assistance from 
his kindred, but he was too proud to ask it, and had to earn 
his living by irksome mechanical work. For the sake of practice 
he made some studies after the Dutch etchers, .such as Zeeman 
and Adrian van de Velde. He then began the series of etchings 
called ‘‘Eaux-fortes sur Paris.” These plates, executed from 1850 
to 1854, are never to be met with as a set; neither were they 
published as such; but to Meryon they constituted a series. 

Besides these twenty-two etchings “sur Paris,” Meryon did 
seventy-two others, all of them being catalogued in Wedmore’s 
Meryon and Mery on's Paris. This list includes, however, the 
works of his apprenticeship and of his decline, adroit copies and 
more or less dull portraits. Among the dozen outside his pro- 
fessed series which arc worthy of special mention are three or four 
beautiful etchings of Paris and two or three of Bourges. Although 
a master of his craft, he was appreciated only by a few artists, 
critics and connoisseurs, and when he sold his etchings, it was for 
a few pence only. Disappointment told upon him, and, frugal 
as was his way of life, his poverty must have depressed him. He 
became subject to hallucinations, and a few years after the com- 
pletion of his Paris series he was lodged in the madhouse of 
Charenton. A partial cure was effected, but in 1867 he returned 
to the asylum, where he died in 1868. 

Of the twenty-two pieces in the Eaux- fortes sur Paris, ten were 
destined as headpiece, tailpiece, or running commentary on some 
more important plate. But each has its value, and certain of the 
smaller pieces throw great light on the aim of the entire set. Thus, 
one little plate — not a picture at all — consists of verses by Meryon 
describing the darker side of Paris life. His etchings are spoken 
of as views of Paris but they are likewise the visions of a poet 
and the compositions of an artist who had set himself to create an 
epic of the city. The Abside de Notre Dame, a general favourite, 
is commonly held to be Meryon's masterpiece. Light and shade 
play wonderfully over the great fabric of the church, as seen over 
the spaces of the river. Meryon was at home with every style of 
architecture, and in this resided it is interesting to contrast him 
with Turner, who, in drawing Gothic, often drew it with want of 
appreciation. It is evident that architecture must enter largely 
into any representation of a city, however much such representa- 
tion may be a vision and not merely a chronicle. Generally speak- 
ing, Meryon’s figures are those of a landscape painter; but some- 
times, as in the case of La Morgue, it is they who tell the story' of 
the picture, or, in the case of La Rue des Mauvais Gargons, with 
the two passing women conversing secretly, at least suggest it. 
In U Arche du Pont Notre Dame, again, it is the figures which 
give vitality and animation to the scene, 

Meryon was little called upon by the character of his subjects 
to deal with Nature. He drew trees and foliage badly, both in 
detail and in mass. But it was necessary that he should know how 
to portray a certain kind of water — river-water, mostly sluggish— 
and a certain kind of sky — the grey, obscured and lowering sky 
that broods over a world of roof and chimney. Of such water anc! 
such skies Meryon was past master. 

Sir Seymour Haden has called M6ryon a great original engra\ fi 
rather than an etcher, and certainly he does not display Iho.c 
virtues of the etcher defined by Hamerton — ^“selection” 
“abstraction.” But he was an excellent draughtsman, 

Bibliooraphy.— Philippe Burly, Gazette des beaux arts (1865). 
Descriptive Catalogue of the Works of Miryon (London, 1879)/ 
Aglaiis Bouvenne, Notes et souvenirs sur Charles Miryon; P. U- 
Hamerton, Etching and Etchers (1868); F. Seymour "naiden. Notes 
on Etching; H. B^raldi, Les Peintres graveurs du dix-neuviifne siiclci 
Baudelaire, Lettres de Baudelaire (1907) ; L. Delteil, Charles 
(1907); Frederick Wedmore, Miryon and Miry on's Paris, with a 
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descriptive catalogue of the artist’s work (1879; 2nd ed., 1892) ; Fine 
Prints (1896; 2nd ed., 1905) ; W. A. Bradley, Miryon and Baudelaire 
(1912) ; Loys Delteil, Catalogue Raisonie of the Etchings of Charles 
MSryon, ed. by H. J. L. Wright (1924) ; Loys Delteil, Miryon, trans. 
by G. J. Remer (1928). 

MESA, in geomorphology, a high table-land capped with 
harder rock, being the remnant of a plateau (Span, mesa, from 
Lat. mensa, a table), built up of horizontal or very gently in- 
clined strata. During denudation the hard rock acts as a flat 
protective cap for those portions .situated between places, such 
as stream valleys, where erosion is especially active. This results 
in land-forms resembling “table-mountains” or “fortress-hills.” 
Many examples are found in the Colorado regions of Norih 
America. The term “butte” is generally employed for a “me.sa” 
of small extent. {See also Marsh.) 

MESATICEPHiaiC or MESOCEPHALIC, a term ai> 
plied by anthropologists to those skulls which exhibit a cephalic 
index intermediate between the dolichocephalic and brachycephalic 
crania {sec Craniometry). Taking the longer diameter of a 
skull, i.e., from front to back, as 100, mc.soccphalic skulls are those 
of which the transverse diameter varies between 75 to 80. 

MESDAG, HENDRIK WILLEM (1831-1915), Dutch 
marine painter, was born at Groningen on Feb. 23, 1831. He 
entered the family banking firm of Mesdag, but about 1S66, owing 
to the influence of Josef Israels, took up the study of art. His 
sea pieces became famous and earned him the gold medal of the 
Paris Salon, among them being “Effct du soir a Scheveningen” 
(1872) ; “Apres I’Orage” (1895) ; “Rentree dcs bateaux de peche” 
O900) and “Une Soiree sur la plage dc Scheveningen” (1911). 
He presented his fine collection of pictures and oh jets d'art to 
the nation, and they are housed in the Mesdag museum at The 
Hague. He died at The Hague on July 7, 1915. 

MESEMBRIA, a town of Bulgaria, situated on a .larrow 
promontory in the Black sea, connected by a causeway with the 
land, 20 m. N. of Burgas {q.v,). Coasting steamers from Varna 
and Burgas touch here, and there is a motor-bus service by land 
to Anhialo. Mesembria was founded as a colony of Megara in 
the 7th century b.c., and remained Greek ever after till 1925, 
when it was settled with Bulgarians under the exchange of popula- 
tions. In the early middle ages it was very rich, and frequently 
visited by the Byzantine emperors, and the remains of over 40 
Byzantine churches can be traced in its .small area, showing ex- 
amples of every style of Bulgarian eccle.siastical architecture. A 
few of these (St. John of the Sea, the new cathedral, St. John) 
are still in fair repair. The whole forms a collection of unique 
interest. Fine works of Greek art have been discovered here. 

MESHCHERYAKS or Meshchers, u ^Jeople inhabiting 
eastern Russia. Some of the Mordvinians (of Finnish origin) 
call themselves Meshchers. The town Meshchersk, now Mesh- 
chovsk, has maintained their name. After the conquest of the 
Kazan empire by Russia, part of them migrated north-eastwards. 
The western branch became Rus.sified, and the eastern branch has 
fused with the Bashkirs. 

MESHED (properly Mash-had, the place of martyrdom), 
capital of Khurasan in Persia, is situated at an elevation of 3,197 
ft., in the valley of the Ab-i-Meshed or Kashaf Rud, a tributary 
of the Hari Rud. The town, in 37° 16' N., 59° 36' E. is 46c m. 
crowfly from Tehran (566 m. by road), 200 m. from Herat, and 
472 m. by road from Duzdab near the frontier of India. The 
population is estimated at 60,000-80.000 of which about 10,000 
are pilgrims. Meshed Jews number about 4,000 and inhabit a 
quarter near one of the gates. The climate is fairly healthy with 
an average maximum temperature of 90-9° Fahr. in July and 
minimum of 22-3® in January. The average rainfall over a period 
of 17 years was 9-37 inches. The town, irregular of shape, is 
about 6 m. in circumference and surrounded by a mud wall with 
towers. In the north-west stands the Ark, or citadel, which serves 
also as the residence of the Governor, and in front of this is the 
inaidan, an open square about J m. in extent. There are unusually* 
large numbers of caravanserais. The city has five gates from 
one of which, the Bala Khiaban gate, the main street forms a fine 
avenue planted with plane and mulberry trees and having a stream 
running down the centre. Meshed has grown up around the tomb 


of the Imam Riza and has supplanted Tus, the ancient capital, 
now in ruins, about 15 m. to the north-west. It is visited annually 
by some 100,000 pilgrims. Riza (770-819) was the eighth 
of the twelve Imams in line of succession after Mohammed's 
cousin and son-in-law Ali, whose particular follower.s — as Shiahs — 
the Per.sians are. To the Shiahs, Imam Riza is a martyr, being 
believed to have been poisoned by the Caliph Mamun. The build- 
ings of the shrine — “the Glory of the Shiah World” — together 
with a space extending to about one hundred yards beyond the 
gates of the shrine on each side, is bast, i.v., sanctuary. 

Meshed is very important politically as well as commercially 
and the British and Russian Governments maintain coiisulates- 
general there. The transit trade of Meshed to Central Asia is not 
so great as before the construction of the Trans-Caspian railway. 
It is the centre of the northern wool trade and of an important rug 
industry. It is a nucleus of trunk roads, being joined with Tehran 
(566 m.) by a partly metalled road passable for carls at all times 
and by light motors in summer. It is joined also with Ashgabad 
on the Trans-Caspian railway by a good carriage road; and south- 
ward there is at Duzdab (600 m. ) the road to railhead of the 
Indian system, which was made passable by motor cars during the 
World War. The total value of the trade passing through Meshed 
in 1925-6 was 38,339,080 krans (£ St.»45 krans) exports about 
balancing imports. The chief items of export were carpets (5,669,- 
965 krans). hides and skins (5,550,213 krans), opium (4,351,600 
kran.s), timber, and cotton tissues; the imports were sugar, skins 
and hide.s, cotton stuffs, carpets, minerals and metals. 

Biblioorapiiy. — E. B. Eastwick, Journal of a diplomats three years* 
residence in Persia (1864) ; G. N. Curzon, Persia and the Persian 
Question (1892); C. E. Yate, Khurasan and Sistan (igoo) ; Earl of 
Ronaldshay and E. Penton, “A journey from Quetta to Meshed,” 
Geogr. J., 1902, XX.; P. M. Sykes, “Historical notes on Khurasan,” 
J.R.AS., 1910, pp. 1129-48; P. M. Sykes and K. B. Ahmad Din, The 
Glory of the Shia World (1910) ; Ella C. Sykes, Persia and its people 
(igjo); H. 11 . Schweinitz, Oricntalbchc Wanderungen in 2 'urkestan 
und im nordostlichen Persien tiyio) ; A. V. Williams Jackson, Front 
Constantinople to the home of Omar Khayyam (1911); H. R. 
d’.MIemagne, On Khorassan au pays des Harkhtiaris. Trots mots de 
voyage en Perse (1911) ; H. S. Massy, “An Englishman in the shrine 
of Imam Riza at Mashad,” Nineteenth Cent,, 1913, No. 4^5. 

(P Z. C.) 

MESHREBIYA (drinking place.O, the .Arabic term given to 
projecting oriel windows enclosed with lattice-work, so-called from 
the small semicircular bows, in which porous water-bottles are 
placed to cool. 

MESMER, FRIEDRICH (or Franz) ANTON (173,^- 
1815), Austrian doctor, from who.se name the word “Mesmerism” 
was coined {see Hypnotism), was born at Weil, near Con.stance, 
on May 23, 1733. He studied medicine at Vienna. Interested in 
astrology, he imagined that the stars exerted an influence on 
beings living on the earth. He identified the supposed force first 
with electricity, and then with magneti.sm ; and it was but a short 
step to suppose that stroking disea.sed bodies with magnets might 
effect a cure. He published his first work {De planetarum influxu) 
in 1766. Ten years later, on meeting with J. J. Gassner in Switzer- 
land, he observed that the priest effected cures by manipulation 
alone. This led Mesmer to discard the magnets, and to suppose 
that some kind of occult force resided in himself by which he 
could influence others. He held that this force permeated the 
universe, and more especially affected the nervous systems of 
men. He began to hold stances in Vienna, but the police inter- 
fered and ordered him to lehve the city within 48 hours. He then 
went to Spa. He removed to Paris in 17 78, and in a .short time 
Mesmer’s consultations became the fashion. The medical faculty 
of Paris stigmatized him as a charlatan; still the people crowded 
to him. The government appointed a commission of physicians 
and members of the academy of sciences to investigate the phe- 
nomena observed in the stances. Franklin and Baillie were mem- 
bers of this commission, and drew up an elaborate report admit- 
ting many of the facts, but contesting Mesmer’s theory that there 
was an agent called animal magnetism, and attributing the effects 
to physiological cau.ses. Mesmer himself was undoubtedly a mys- 
tic; and, although the excitement of the time led him to indulge 
in mummery, he was honest in his beliefs. However he was 
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denounced as an imposter. He left Paris and died at Mecrsburg 
in Switzerland on March 5, 1815. The most distinguished of his 
disciples was the marquis de Puysegur. 

MESNE, middle or intermediate, an adjective used in several 
legal phrases. A mesne lord is one who has tenants holding under 
him, while himself holding of a superior lord. Mesne process 
was such process as intervened between the beginning and end 
of a suit (see Process). Mesne profits are profits derived from 
land whilst in wrongful possession, and may be claimed in dam- 
ages for trespass in a separate action or joined with an action 
for the recovery of the land. The plaintiff must prove that he is 
entitled to re-enter into possession, his title during the period 
for which he claims, the fact that the defendant has been in 
possession during that period, and the amount of the mesne 
profits. The amount recovered as mesne profits need not be 
limited to the rental value of the land but may cover deterioration 
or reasonable costs of getting possession, etc. 

MESOLITHIC : see Archaeology : Iron Asl\ 
MESOMEDES of Crete, Greek lyric poet, who lived during 
the 2nd century a.d. He was a freedman of the emperor Hadrian, 
on whose favourite Antinous he is said to have written a pane- 
gyric. Two epigrams by him in the Greek anthology (AnthoL pd. 
xiv., xvi.) and a hymn to Nemesis are extant. The hymn is of 
special interest as pre.serving the ancient musical notation written 
over the text. Two other hymns — to the muse Calliope and to the 
sun — formerly assigned to Dionysius of Alexandria, have also 
been attributed to him. j 

See J. F. Bellcrmann, Die Ilytnnen des Dionysius und Mesomedes 
(1840); C. de Jan, Musici scriptorcs grarri (1890); S. Rcinach in 
Revue des etudes grecquest ix. (i8g6) ; Suidas, s.v. 

MESONERO ROMANOS, RAMdN DE (1803-1882), 
Spanish prose-writer, who was born in Madrid and died there, 
wrote the Panorama matritense (1835-36), a collection of inter- 
esting pen-pictures of old-time Madrid, and an autobiography, 
Memorias de un setenton, natural y vccino de Madrid (1880). 

MESOPOTAMIA. Although the boundaries of the modern 
kingdom of Traq, which occupies the land of ancient Mesopo- 
tamia, have recently been clearly defined the term Mesopotamia 
has been loosely used. In this article the area included is the 
great depression shut in between the escarpment of the Arabian 
desert and the mountains, which form the western boundary of the 
plateau of Iran on the west and east respectively, and bounded 
on the north by the mountains of Armenia and Asia Minor, and 
on the south by the Persian gulf. In the north there is a belt of 
stony country varying between 40 and 100 miles broad which 
extends as far as Hit, which stands on the site of the old coast 
line before the formation of the alluvial plain of the twin rivers, 
the Tigris and the Euphrates. This alluvial plain extends south- 
wards, falling nearly 100 feet between Baghdad and Basra, and 
forms the fertile basin in which grew up the ancient civilizations 
of Sumer and Akkad. The plain is everywhere extremely flat 
and has a transverse slope away from the rivers and from the 
Persian hills to the Tigris. This flatness and the form of the slope 
combined to allow perennial irrigation on a large scale and so 
made the aiKient civilizations possible. The alluvial plain itself 
is of comparatively small extent, about 35 thousand square miles, 
rather over a sixth of the whole area of Mesopotamia. 

Geology. — South of the Eurasiatic massif there are three great 
plateaux, the remains of a tropucal continent. Between these 
plateaux, India, Arabia and Africa south of the Atlas there are 
a scries of basins, Mesopotamia itself forming the basin between 
the plateau of Arabia and the fold mountains of Persia. The latter 
parallel ranges, which bound it on the east are of many different 
ages. The south-western boundary is the Archaean rocks of the 
Arabian plateau. This contrast between the eastern and western 
boundaries is enhanced by the difference of climates. The rainfall 
of the Persian mountains has been accompanied by rapid rock 
decay and numerous canyons have carried down to the plain a 
rich and fertile alluvium, but the valley bottom lacking the rain- 
fall of the Indo-Gangelic plain, to which it corresponds physio- 
graphically, has not been able to support the dense population 
of the latter area. On the west the plateau is arid, streams are 


few, and the denudation has been of the desert type, contributing 
but Httle to the plain. 

The history of this condition seems to be as follows. The 
earliest direct information on the geological history of upper 
Mesopotamia is found at Ana on the Euphrates where upper 



Cretaceous limestones were formed at a time when upper Mesopo- 
tamia '» all submerged. A volcanic period in Oman seems to 
have occurred at the beginning of Cenozoic times, when most of 
Arabia and Persia were dry land, and coal seams were forming 
in Mesopotamia. The lower Eocene sea covered parts of the 
Persian gulf, and during the middle Eocene there was another 
advance of the sea. At this time there was a deposition of a 
nummulitic limestone, which is succeeded in upper Mesopotamia 
by beds which contain fish teeth and marine shells of the Upper 
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Eocene. This period is not widely developed, and in the succeed- 
ing Oligocene there was a land period of which at present only a 
few fossil remains have been discovered. During the Miocene the 
sea extended from northwest India to Asia Minor. A further ad- 
vance appears to have followed which resulted in the deposition of 
red clays, which are interbedded with rocksalt, oil beds and gyp- 
sum. The deposition of these beds was interrupted by an uplift 
which eventually converted the whole area into a continuous land 
surface. This uplift was associated with foldings of the greatest 
signihcance. Previous foldings had already built the ranges 
of northern Persia and to a certain extent the Zagros range, but 
the main folding, which built up the mountain boundary to the 
northeast of Mesopotamia is probably Pliocene. 

As a result of this folding a weak belt was formed along the 
outer edge of the folded zone. This belt formed the Mesopotamian 
depression. It has been estimated that the displacement on the 
Persian side was as much as 9,000 feet, due to the combination 
of faulting and monoclinal folding. On the west the displacement 
due to simple faulting alone was slight. 

Upper Mesopotamia (Jezirah) contrasts strongly in formation 
with the lower alluvial valley. The mountain border of the Jezirah 
begins with the gently folded beds of sandstones, gypsum and dbn- 
glomerates of Jcbel Hamr. There are hills of a similar composition 
near Mosul on the southwest bank of the Tigris. At this point 
the river flows along the fault plane between lower Miocene on 
the southwest and Pliocene Conglomerate on the northwest. Far- 
ther to the northwest the range of hills is capped by basalt. Its 
continuation Jcbel Sinjar Jilso consists of basalt, overlying Mio- 
cene rocks, and the basalts have further a wide extension along 
the Tigris to the northeast of the Sinjar hills. Further to the 
west lies the Jebel Abd al-Aziz and still further north of a line 
drawn from Mardin to Urfah the land rises into the foothills of 
the Taurus which is composed chiefly of Cretaceous, Eocene and 
Miocene beds, although there are some basaltic lavas from the old 
volcano Qara Dagh. In the northwesterly corner of the Mesopo- 
tamian depression between Diarbekr and Mardin gault ammonites 
have been found but most of the country near Diarbekr consists 
of volcanic rocks through which the Tigris has cut a 300-ft. can- 
yon. The Cretaceous beds to the northwest of Ana are Senonian 
but below this town they are partly Turonian. Above this belt 
of Cretaceous rocks along the great western bend of the Euphrates 
past Birijik and near Samsat there are Miocene beds. To the 
north they are succeeded by volcanic rocks, through which on both 
sides of the Taurus the Euphrates has cut a magnificent gorge. 

Although lower Mesopotamia consists mainly of alluvium there 
are extensive outcrops of older formations. There are conglomer- 
ates at Beled on the Tigris, 84 miles from Baghdad by river, and 
a few miles above Beled at Qadisiyeh and also from Zobeir near 
Basra to the Euphrates at Suq esh Shuyukh. At Beled the con- 
glomerates rest on a bed of clay. 

Conglomerate is however exceptional on the great flood plain 
and in most of the region the tracts of marshy alluvium are only 
interrupted by areas of sandy and stony desert. These probably 
are found where Miocene beds outcrop as low plateaux of gyp- 
siferous marls and arc of great interest to students of human 
history as they probably formed ancient islands, which may have 
been inhabited in pre-Sumerian times. One of these plateaux forms 
a ridge about a mile wide between Museyib and Baghdad. Mio- 
cene outcrops also occur west of Basra. 

The most interesting question however in the geology of the 
alluvial plain, in relation both to the ancient history of Mesopo- 
tamia and certain modern problems, is the growth of the deltaic 
region. While it seems probable that the old shore iine was in 
glacial times near Hit the position of the sea coast in Sumerian 
times is open to considerable conjecture. Langdon in his map in 
the Cambridge Ancient History puts the site of ancient Eridu 
actually at the head of the gulf (Eridu lies a few miles south- 
east of Ur), a position fully justified by the explicit statements of 
ancient texts. Campbell Thompson however in his excavations 
on this site found fresh water mussels, and suggests that although 
there is no reason to doubt that Eridu was on the edge of the 
**sea’’ that sea was a fresh water lake and not the actual gulf 
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itself but as he also found marine shells it is possible that the 
fresh water sheUs were used for food. Sir A. T. Wilson suggests 
that in ancient times there was a great lake or chain of lakes, all 
of which except that fed by the Jarrahi poured their waters as at 
present through the Shatt-al-Arab. He believes that at the be- 
ginning of the Christian era the coast coincided from Bubiyan 
island with the present shore, curving thence inwards to some- 
where near Abadan, and joining the present coast near Qubban. 
He suggests further that go% of the sill deposited in the lakes 
and therefore never reached the gulf. The size of Bubiyan island 
shows that in prehistoric times the Euphrates carried great de- 
posits of silt, while the Tigris was less active. Under these circum- 
stances the rapid extension of land at Fao, according to Rawlinson 
as much as 53 metres per annum between the years 1793 and 1833 
is no indication of a stable coast line. There does not appear 
to be any reason to think that the coast east of Bahmishir has 
advanced .since the Karun abandoned it, nor that the coast at 
Bubiyan has advanced at all in the past twenty centuries, that is 
since the Euphrates left that channel. Wilson's conclusions are 
that the coast line at the mouth of the Shatt-al-Arab advanced 
slowly till the Karun found its way into that channel at the end 
of the iSth century. Islands then began to form at the mouth of 
the Shatt-al-Arab as that stream began to enlarge its bed and to 
cut the great bend between Mohammerah and Abadan. Wilson 
suggests that the lacustrine region was formed by silt, sand and 
gravels brought down from the Arabian plateau during a period of 
high rainfall in the glacial age by the Batin, at a time when the 
mouths of the Euphrates and the Tigris were near Hit and Sa- 
marra respectively. This heavy material, together with lighter .silt 
from the Karkhah and Karun have formed the barrier, and the 
intervening region has only succeeded in becoming more or less 
filled up in the last few generations. 

Climate. — ^The climate of Mesopotamia is continental in type 
with great extremes, and Mc.sopotamia and the Persian gulf are 
among the hottest places on the face of the globe. The mean 
annual range is nearly 44" F in Baghdad, where the hottest month 
August has a mean temperature of 92 5®, a temperature as high 
as 123® having been recorded. The coldest month is January with 
a mean temperature of 48 8, the lowest recorded temperature 
being ig®. Except near the Persian gulf the humidity is low, 
making the extreme heat of summer less oppressive. The rainfall 
is usually under ten inches, falling mostly during the winter 
months, June to October inclusive being practically rainless, al- 
though on the hills there is a larger precipitation. On the plain 

irrigation is absolutely necessary 
for the crops, rain only falling on 
an average of 26 days in the year. 

In this hot dry land the winds 
are of importance, both for the 
relief they bring to the intense 
heat and for the dust storms they 
cause. The prevailing north-west 
wind, the Sliamal^ blows both 
summer and winter, sometimes 
blowing with great strength dur- 
ing the heat of the day. 

There is no exact information 
at present about the climate of 
Mesopotamia in ancient times. 
Such evidence as there is suggests 
that, within historic times at least, there has been no great change, 
such variations in the siting of cities and .'^o on being rather due to 
an alteration in the direction of the rivers than to an actual 
change in climate. It is certain that in palaeolithic times the 
region was much wetter and no doubt at this time the dry wadis 
which lead down from the Arabian plateau carried water. The 
tributaries of the Tigris may have changed slightly (sec Tigris) 
but insufficiently to warrant the suggestion lhat the desiccation is 
not of great antiquity, at least as far back as the Neolithic age. 

Flora and Fauna. — While it may be said that Mesopotamia 
forms part of the region called by P. A. Buxton the 'Talaearctic 
Desert” there are considerable differences in the flora and fauna 
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of the different parts. Northern Mesopotamia, the region through 
which the rivers flowed previous to the accumulation of the deltaic 
region, has a Mediterranean flora and fauna. It seems probable 
that wheat and barley arc here close to their original wild home. 
On the whole the region is treeless, although there are trees on 
some of the hills. In southern Mesopotamia other conditions 
prevail. The rainfall is not really insufficient to support a consider- 
able amount of vegetation but owing to the physical qualities of 
the soil, a very fine silt, combined with a high temperature and 
strong winds the evaporation is excessive. Under these circum- 
stances the regions between the rivers often approach to more 
truly desert conditions than the north Syrian desert. As an 
example the unirrigated regions near Kish are in places absolutely 
devoid of vegetation and at one point in an area of about a square 
mile the only living plant found was a bush of Christas thorn. 
Where however irrigation is practised and the water is allowed to 
drain off so that an excess of salts is not accumulated the soil 
produces good crops and after the crops abundant weeds of culti- 
vation and a thorny flora of various species of a wide distribution 
in the palaearctic desert region. These weeds are extensively used 
for fire wood, a clear indication of the meagre floral resources of 
the country. The country is practically treeless, the only timber 
being supplied by the stems of the date palm, which grows along 
the rivers. There are also low beds of poplar. The vegetation 
along the rivers amounts to an extended oasis, although in places 
even the river banks are extraordinarily desolate. One of the 
characteristics of Mesopotamian vegetation as a whole is the com- 
paratively few number of species which occur, a great contrast to 
the flora of the American desert. Secondly in common with all 
deserts the Mesopotamian vegetation shows a convergence of 
form betw’een different species so that plants only distantly related 
arc superficially similar. Thirdly, and this feature is also common 
to most deserts, the line which divides the green fertile land and 1 
the desert is very sharply marked, and the introduction of water 
by irrigation rapidly produces a marked change in the vegetation. 

The fauna has as yet been imperfectly studied. Among large 
mammals the cheetah is not uncommon on the desert, the only 
other mammals of any size being various species of gazelles and 
antelopes. The lion so prominently figured on Assyrian bas-reliefs 
is said to exist, but recent records are uncertain. The wild ass is 
rare. Among the carnivora other than tho.se mentioned the hyaena 
and species of wolves have been reported. The jackal is not un- 
common and in certain regions wild pig abound. The desert hare is 
very common and where caves exist there are bats. Small mam- 
mals are extremely common, especially jerboas and their allies. 
Among the birds the ostrich reported as quite common by 
Xenophon is practically if not entirely extinct. The birds of prey 
are well represented, including the vulture, raven, owl and various 
species of hawks. In the steppe region the buzzard is very com- 
mon. there are various species of sandgrouse and, where there is 
open water, ducks and geese; the black partridge is abundant near 
water. Among the reptiles one of the commone.st and most inter- 
esting is the little lizard Agama. The details of the smaller animals 
are not yet worked out. P. A. Buxton has noted the fact that 
whereas in the stony desert the pebbles shelter a host of woodlice, 
millipf^des, centipedes, spiders, scorpions, earwigs, cockroaches, 
crickets, beetles, bugs and ant.s and lice in .southern Mesopotamia 
a .similar fauna is found in the leaf -bases of the palm trees. Apart 
from technical lists the most interesting account of plant and 
animal life in Mesopotamia is found in P. A. Buxton, Animal Life 
in Deserts, London 1923. 

Ancient Geography «^ln most countries there is little change 
in the position of inhabited sites, which continue over long periods 
either on the same spot or on one nearby. In Mesopotamia on 
the other hand much of the desert is strewn with the ruins of 
ancient cities where now only an occasional shepherd is to be 
found. The reason for these changes is not always apparent but 
usually three cau.ses appear to have operated. There may have 
been a change of climate, the rivers may have altered their posi- 
tion or their mouths, or in some cases political events may have 
triumphed over geographical situation. Whether there has been a 
change in climate or not in Mesopotamia since ancient times has 


been disputed. There is no doubt that in upper palaeolithic times 
the Syrian desert was sufficiently humid for permanent settlement, 
and Buxton found numerous traces of palaeolithic implements in 
districts now only inhabited by wandering Bedouins. There were 
even some traces of Neolithic peoples. In Mesopotamia itself we 
have no evidence before Sumerian times, since when most writers 
maintain that there is no evidence of any change of climate. Sir 
William Willcocks thinks the ancient canals were not in use at the 
same time and that the pre.sence of all these waterways is not 
therefore evidence of a progressive desiccation. In the neighbour- 
hood of Babylon and Kish where canals are particularly numerous 
a study of levels shows that there at least Willcocks’ statement 
is abundantly justified. Thus the change in the siting of ancient 
cities was not due to a change in climate. Secondly there can be no 
reasonable doubt regarding the change in the position of the rivers, 
for both the Tigris and Euphrates have .shifted their course since 
ancient times. All the cities of Sumer have therefore been left 
without water. Apart from Borsippa the only ancient city of 
Sumer on the river is Babylon, itself a relatively modern town 
which took the place of Kish, 15 miles away when a change in the 
river made that site no longer usable. It may seem difficult to 
understand how, if there has been no change in the climate, re- 
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gions w'hich are now desolate can once have been the site of pros- 
perous cities. A study of the hydrography of ancient Mesopotamia 
will however explain this change. First the course of the old bed 
of the Euphrates, the river on which ancient Mesopotamia de- 
pended chiefly for its water supply, has changed its place very 
considerably. The modern stream runs ten and in places more 
miles east of its ancient course. Ancient Mesopotamia was there- 
fore much smaller than modern Traq. Apart from minor diver- 
gencies that have not yet been fully explored the Euphrates di- 
vided into two branches almost due west of where Baghdad now 




MESOPOTAMIA 


stands. One branch ran past Sippar and Cutha and the other 
followed the course of the present stream as far as Babylon, where 
it turned west and ran slightly north of but in the same general 
direction as the modern Shatt-al-Nil past Kish and Nippur. Lower 
it divided again, the western branch being in the general direction 
of the modern Shatt-al-Kar past the cities of Kisurra and Shurup- 
pak and the more westerly branch running past the modem 
Bismya, the ancient Adab, in a south-easterly direction till it was 
joined by the Shatt-al-Hai, which communicates with the Tigris. 
From this point onwards its general direction was south, past the 
ancient city of Lagash. The true Mesopotamia therefore, the re- 
l^ion between the rivers, as opposed to the lower marshes of both 
streams, was much narrower. Of all the ancient cities in Akkad — 
those in lower Sumer will be discussed later — only Borsippa lay 
away from this narrow strip and Borsippa was close at hand. In 
these circumstances it is clear that to a large extent the altera- 
tion in Mesopotamia has been the conversion of fertile land into 
desert and poor steppe in the central region, while on the western 
boundary the converse has taken place. But this movement of 
the rivers is not sufficient to explain the whole of the changes. In 
ancient times when the strip was narrower irrigation was com- 
paratively easy. The normal method has always been to dig 
canals from one river to the other. When the Tigris was nearer 
at hand it was easier to ensure a more ready flow of water through 
the canals. It is also abundantly clear from an examination of the 
ancient canals that great difficulty was found in keeping them in 
proper condition. Further unless conditions are very favourable 
and the water used for irrigation is kept very dilute from certain 
salt solutions the irrigated land becomes very hard and imperme- 
able. By itself the mere hardening of the land may not have 
been sufficient in ancient times to have converted cultivated land 
into desert, but it probably played its part. The increasing dis- 
tance of the rivers and the consequent difficulty of irrigation has 
always been felt. Ancient Akkad consisted of a narrow strip of 
cultivated soil, bounded throughout much of its length by a river 
or canal on both sides, not as today a narrow strip along the 
Euphrates with desert to the west and a further strip of desert to 
the east, between the fertile lands and the Tigris. 

In Sumer the changes have even been greater. Here also the 
country was much smaller. Pliny writing in the first century a.d. 
says that the Euphrates had in ancient times its own mouth, but 
that the men of Erech dammed it up, pos.sibly as Sir A. T. Wilson 
suggests to irrigate the rich land near Suk-esh-Shuyukli. Before 
the time of Rim-sin the Euphrates ran west of Ur reaching open 
water near Eridu. This region is the only part of its course which 
in ancient times was more westerly than at present, but Ur is 
today only a little way from the stream. Rin.-sin straightened 
out the course of the river so that it passed by Ur and left Eridu 
a waterless city. Here in ancient times Mesopotamia ended. It 
seems probable that both Eridu and Lagash were in ancient times 
on the edge of the sea and that they were closely connected owing 
to the ease of communications. The progressive silting up of this 
region and the action of Rim-sin and his successors have now 
left both cities in the desert and today the river runs east of Ur 
while Erech, which, in the opinion of ancient geographers was the 
cause of all the trouble, lies away in the waterless desert. South- 
east all the lands to Basra and the rich palm groves and marshes 
of modern Iraq were as yet to be. We do not know exactly where 
the true coast line was in ancient times but for all practical pur- 
poses Eridu marked the southernmost extension. 

All these changes have been progressive, the Euphrates had 
ceased long before our era to flow past Cutha and Kish. Eridu 
was an inland city nearly four thousand years ago, and unless steps 
Jire taken the Euphrates threatens to run still farther to the we.st. 
The changing course of the rivers is partly due to natural causes 
and partly to methods of irrigation. 

In spite however of these progressive changes most of the an- 
cient sites do show evidence of continued occupation, at or near 
Ihe spot where the ancient city stood. The Mongol invasion prob- 
ably accomplished more in a few years than the hand of nature or 
the irrigation projects of ancient kings did in many centuries. In 
1258 Hulagu Khan, a grandson of the great Genghiz sacked Bagh- 
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dad and the invasion of the Mongols destroyed all the ancient irri- 
gation systems and converted Mesopotamia into a desert. Many 
of the old towns had long ago ceased to exist but on many of the 
sites there are traces of continued occupation. The towns which 
grew up after the Mongol invasion have survived until today and 
mark the contrast between ancient and modern Mesopotamia. 

The distribution of ancient cities in Mesopotamia is therefore 
extremely different from those in modern times. They fall into 
four groups, those of the northern foothills, the Assyrian group 
and the cities of Akkad and Sumer; all except the last two groups 
arc widely separated from one another. In ancient times there 
were hardly any cities of importance on the middle Euphrates and 
as today few of any note on the lower Tigris. The foothill towns 
of the north including such cities as Samosata, Edessa and Nisibis 
were never of any great political importance except for their stra- 
tegic value as border forts. Usually small in size they commanded 
various entrances between the plains and the mountains and 
passed from one hand to another, being used against the plain, or 
against the mountains according to the position of the dominant 
power. This line of towns was also of value as it still is owing 
to the fact that it commands the upper and easier route from cast 
to west. Edessa and Nisibis therefore have played for a long time 
the dual role of forts in times of war and of entrepots on a main 
caravan route in times of peace. The second group of cities lies 
within the fertile triangle of land which lies between the Tigris 
and the Greater Zab! It has always been a region of red earth 
and great fertility and is remarkable for the closeness of occupa- 
tion in ancient times. To the north of the triangle, just below the 
mountains lay the city of Khorsabad, which has been generally 
accepted as being the site of Dur-Shurrukin, Sargon s city. Nine- 
veh itself lay on the Tigris opposite the modern city of Mosul 
and about 40 miles above the confluence of the Greater Zab. 
Further south, but still in the triangle lay Kalakh, the modern 
Nimrud. The other cities of the group are more isolated. Ashur 
lies down the Tigris, about 60 miles from Nineveh, and separated 
from it by desert, an easy journey down stream, but more diffi- 
cult up stream. The last city is Arbela, today Irbil. This is 
a foothill town of considerable importance lying almost due east 
of Kalakh and south of the river Zab. Of these cities it is intcre.st- 
ing to note that three, Nineveh, Ashur and Arbela, are close to if 
not on the same site as a modern town. The foothill towns also 
have not moved. In lower Mesopotamia the towns are practically 
all on different sites. 

Down the Tigris from Ashur there are no important ancient 
towns till the old glacial shore line is reached and the true alluvial 
valley begins. Here there are the first traces of ancient irrigation. 
The site of Opis, Upe, is probably on the Tigris close to its junc- 
ture with the Adhem. Apart from the site of Baghdad, which has 
always been an important centre and Ctesiphon, a little lower 
down the river the ancient cities from this point onwards lay on 
♦he old bed of the Euphrates. The most northerly of these cities 
is Sippar, probably on the actual edge of the glacial shore-line, 
and five miles from the present bed of the Euphrates. From this 
point onwards the traveller who abandons the modern river and 
passes along the old bed of the stream and the canals which have 
succeeded it will find a continuous string of imposing mounds in 
what is today a bare and monotonous plain, fringed along the 
western horizon by the palm trees which mark the course of the 
Euphrates. South of Sippar lay Agade, the city whose name is as- 
sociated with that of Sargon. Cutha lay on the canal of Cutha, 
which may in ancient times have been one of the branches of the 
river. Below Cutha again, on what is today the Shall -al-Nil, but 
which in ancient times was certainly the main stream, lay the 
great city of Kish. Fifteen miles westwards of Kish are the ruins 
of Babylon. These are today close to the Hilla branch of the 
Euphrates and since the foundation of the city it has always been 
on the river. It is from this point onwards that the main con- 
trasts between ancient and modern Mesopotamia begin. When 
the river changed its course and flowed south past Babylon it 
deserted a whole line of ancient riparian cities and today there are 
only two ancient cities west of the modern course of the Eu- 
phrates, Borsippa, close to Babylon, and Ur far to the south. The 
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modern Shatt-al-Nil and the Shatt-al-Kar follow more or less the 
course of the ancient stream. Nippur lay south of Kish on the 
main river. Below Eridu there is only one ancient site, near 
Suk-esh-Shiyukh and all the modern marshland was non-existent. 
It is probable that southern Sumer consisted of a series of lakes 
and that much of what is now marshland was open water, 
although higher up the stream it is probable that marshes were 
still in existence. Otherwise the scenery of ancient Mesopotamia 
was probably not very different from what it is today, except for 
the alteration in position of the cities. Akkad, the northern allu- 
vial plain, had the same steppe, the same fringing gallery of palms 
along the ri\'cr, but this fringing gallery was at Kish and Nippur 
not at Hilla and Diwaniya. Where there are modem towns on 
the river there was desert or steppe, just as today the ancient 
cities are mere mounds waterless and bare. Southern Mesopo- 
tamia. Sumer, has altered considerably; most of the lakes have 
filled up, though they may recall their ancient form in flood time. 
The lakes have been succeeded by marshes and though some of 
these survive many have been transformed into steppe and desert. 
In each of the three areas there has always been a dominant 
town, shifting under the change of the rivers; in Assyria, Mosul is 
the direct descendant of ancient Nineveh and the site is almost 
the same. In Akkad the changes have been greater; the oldest 
paramount town is Kish. Agade was only temporarily important, 
and the hegemony shifted to Babylon and across the narrow neck 
of land to Seleucia and Ctesiphon on the Tigtis, and later to Bagh- 
dad, itself on an ancient Sumerian site. In the south the changes 
have been greater. Larsa and Ur have ceased to hold a position 
of dominating geographical position, and the outlet of southern 
Mesopotamia passed under the Caliphs to Basra nearer to the 
Persian gulf. The true geographical history of Mesopotamia has 
a clear cut at the invasion of the Mongols and from this point 
begins the study of the modern cities. 

Modern Geography. — Modern Mesopotamia, now the king- 
dom of Iraq, occupies most of the geographical region of Mesopo- 
tamia, although the eastern bank of the Shatt-al-Arab is under the 
Persian rule. It also extends westwards along a corridor into the 
Syrian desert. The delimitation of frontiers on the north and 
west has been a matter of considerable difficulty. It has been 
recognized that for pastoral nomads a sharply defined frontier, 
except where there are marked physical boundaries, is hardly 
possible. The nomads recognize definite frontiers, but these fron- 
tiers are rather to be expressed as grazing and water rights than as 
a definite line. These rights have been recognized and the frontiers 
allow the nomads to exercise their grazing rights irrespective of 
where the actual line has been drawn. Recent disturbances along 
the south-western border of Iraq have however shown that the 
existence of a paper frontier, even while it maintains traditional 
rights, will not alw^ays be a deterrent to raiding tribes. With these 
reservations however the frontiers of Iraq have now been delim- 
ited. and suitable allowance has been made for a zone in which 
grazing rights belong by ancient tradition to tribes on one side or 
other of the boundary. In the western corridor however the fron- 
tier h not at present clearly defined. It is extremely difficult to 
plot a frontier where the boundary is defined by natural features 
but where these features are not definitely located. Jebcl Anaza 
is mentioned in the agreement and is stated to be 32° N. and 
39° E., hut Musil’s map gives a location about two degrees south 
of this position. This western corridor is of considerable impor- 
tance to modern Iraq. It is used at present as a motor route form- 
ing one of the readiest means of transporting passengers between 
Jerusalem and Baghdad. It is also used today by the Imperial 
airways who have a series of landing grounds plotted out between 
Amman and Rimadi. 

Communications. — ^.^part from the airway and motor route 
Iraq possesses no direct communication by modern methods of 
transport except by sea to Basra. Internal communications are 
however better. During the World War a temporary line was 
laid along the lower Tigris. Since that time this line has been dis- 
mantled and a line from Baghdad to Basra along the Euphrates 
has been substituted, with a short branch to Kerbela. North of 
Baghdad there are two lines. One, standard gauge, runs to Kalat 


Sbergat. This line is part of the proposed Baghdad railway. The 
original intentions of the builders were for this line to run north- 
wards through Mosul and eventually by Nisibin and so connect 
with the Asia Minor and Syrian systems. The metre gauge runs 
along the Tigris to railhead at Kerkuk. It has recently been sug- 
gested that this line should be carried on to Mosul, as it travels 
through a comparatively highly populated area, whereas the old 
line would have to pass through practically uninhabited desert. As 
it is, the third most important town in Iraq is entirely without 
railway communications. Considering the size of Iraq it is at pres- 
ent extremely badly provided with railways, the most recent 
figures available being 


Year 
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Miles 

Miles 

Miles 

Miles 

1925 . 

757*30 

7S7*,SO 

243*86 

1001 *16 

1926 . 

1 810*73 

810*73 

104*45 

1005*18 


About six hundred thousand passengers are carried a year. 

In connection with the railways other communications have 
been developed. There is a weekly motor service connecting Bagh- 
dad and Syria, running across the desert to Damascus. From 
Kerkuk a new trade route has been developed to Tabriz via Ru- 
wanduz, and Bulagh. The caravans go laden with teas and return 
with almonds and dried fruits which are sold in Baghdad. The 
second route via Khanakin does not seem at present to be very 
successful. There is a fairly regular service of cars to Teheran. In 
addition to the fortnightly air service with Cairo there are also 
air services between Baghdad and Mosul and Kerkuk and 
Sulaimaniya. 

Apart from native boats the river services are practically limited 
to the Shatt-al-Arab and the Tigris. Sir William Willcocks was 
of opinion that the railways should be used for communications 
and the rivers for irrigation. Considerable divergence of opinion 
has existed on this point, but although developments seem quite 
possible (see Tigris; Euphrates) no great advances have been 
made at present. The most recent development of a river service 
has been between Basra and Siba, the Iraq frontier station opposite 
the Anglo-Pcrsian refinery at Abada^i. 

Postal services have been considerably developed in Iraq since 
the war; in addition to the regular sea service by Basra the air 
routes take letters and parcels. Basra is an important wireless 
centre, in communicat ion with Cairo, while the most recent devel- 
opment has been the establishment of a station at Rutba wells, in 
communication with Baghdad, Basra, Amman and Gaza. The 
telephone service has also been extended. With a touch of legiti- 
mate pride the post office reports the recent extension of the money 
order business to Esthonia. 

Side by side with these developments the older routes and 
methods of travel exist and are used much as they have been for 
centuries. The two principal centres are Mosul, still without mod- 
ern methods and Baghdad. Between these two cities are two 
roads, the shorter, the line taken by the railway follows the right 
bank of the Tigris via Samarra, Tekrit and Kalat Sherghat. The 
longer but better road follows the line of the Jebel Hamrin, and is 
considerably hampered by the necessity of crossing the tributaries 
of the Tigris which come down from the Persian highlands. It 
passes through Kirkuk and Erbil and then turns west to Mosul. 
This road avoids floods and passes through less desolate regions. 
It is nearer the centres of population and is usually preferred. 
From Mosul roads run west and cast. The chief route to the 
Mediterranean goes to Nisibin and Mardin from which town there 
are roads to Erzerum and westwards to Alexandretta, and Aleppo, 
and from this point the railway can be reached. The eastern road 
to Persia from Mosul runs through Erbil. The Persian road from 
Baghdad runs along the same way to Khanaki which is now fol- 
lowed by the railway. This way is the regular route for the large 
number of pilgrims who visit the shrines of Mesopotamia. There 
are two main roads across the desert. Both cross the strip between 
the rivers and follow the right bank of the Euphrates as far as 
Deir and thence one goes south-west to Tadmor and Damascus 
or Homs, while the other follows the river to Meskineh whence d 
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crosses to Aleppo. It will be seen that apart from the western 
road where the prospect of a railway is still uncertain the railways 
closely follow the old roads with the exception of the Jebel Hamrin 
route which although it passes through centres of population pre- 
sents considerable difficulties as rivers have to be crossed. 

Distribution of the Population^As in ancient times the 
population is distributed along the banks of the canals and rivers, 
only about io% living elsewhere. Of the two rivers the Tigris is 
the least populated as was also the case in ancient times. On the 
Tigris the principal centres of population are round Amara, near 
the Shatt-al-Hai, to the north and north-west of Baghdad along the 
river and between the Tigris and the Diala, especially round 
Baquba. On the Euphrates there are three main centres of popu- 
lation, between Museyib and Diwaniya on the Hilla branch corre- 
sponding more or less to the ancient centre of population in 
Akkad near Kufa on the Hindieh branch and between Nasariye 
and Suk-esh-Shiyukh. By far the most densely populated part 
is however the Shatt-al-Arab. 

In Upper Mesopotamia the population is sparse. The distribu- 
tion is chiefly as follows. In the middle Euphrates valley, between 
the two rivers, especially on the northern and north-western side 
of the plain along the Jebel Sinjar and its foothills, east of the 
Tigris in the old land of Assur in the area north of the Lesser Zab 
as far as the line drawn from Erbil to Mosul, and in the Kurdish 
foothills. Elsewhere the population is limited chiefly to the nomads 
who wander from the plains to the mountains to find grazing for 
their cattle. The development of the system of irrigation is likely 
to extend the range of the population considerably. 

The position of the towns corresponds closely to the possible 
lines of communication. Here as in ancient times there are three 
main centres. In the norlh Mosul, the centre of the wheat district 
and the starting point of the safest caravan route from east to 
west, corresponds to ancient Nineveh- While of lesser importance 
than formerly owing to the fact that the development of improved 
communications* have helped its competitors, Baghdad is the 
capital city of Iraq not only for its mediaeval traditions and 
memories of the glories of the Caliphs but also because it ‘com- 
mands the inner lines of communications. It takes the place of 
ancient Babylon, and still more ancient Kish because although in 
some ways less favourably situated than these it has in addition 
the command of the landroutes, for which in some ways the 
Euphrates valley is more favourable. It also forms a port on the 
navigable waterway of the Tigris, and forms a natural outlet for 
the trade route and the populous centres along the Diala. In event 
of the western railway or motor route developing Baghdad will 
naturally be the railhead of this route. Basrn forms the gateway 
of the south, the only port of Iraq. Although u.ving to the rapid 
silting up of the river its po.sition is threatened this may be mended 
by engineering projects to the Shatt-al-Arab. Not only is Basra 
the only port of Iraq and therefore the natural outlet of its prod- 
uce but also it forms the capital city of the most populous region 
in the kingdom. 

The other towns depend for the most part on their position on 
lines of communication between or from these thre*’ cities. But the 
exact siting has depended chiefly on three factors, first the possi- 
bility of markets, which has depended largely on positions along 
the rivers, and especially at the confluence of two rivers or canals, 
secondly a central position in a specially favourable district and 
thirdly, religious sanctity which has attached itself to a particular 
locality. Of these pilgrim centres the most important are Kerbela 
and Nejef, to which towns Shiah Muslims come from all over 
Mesopotamia and Persia and wherever else members of that 
faith are to be found. At Nejef there is the tomb of Al’, the finest 
of the Shiah monuments; it is also a starting point for one of 
the regular roads to Mecca, via the Wadi Jowf. Both these towns 
lie on the western boundary of Mesopotamia. Samarra on the 
Tigris, north of Baghdad, is a pilgrim centre of lesser importance. 

The Euphrates towns group themselves first into those on the 
caravan route between Baghdad and Aleppo. This group which 
includes Birijik, Urfa, Diarbekr, Mardin, Nisibin and Jezireh-ibn- 
Omar have avoided the open plains and the southern end of the 
^araja Dagh as being too insecure and waterless. Below Birijik 
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on the middle Euphrates there are a series of towns of great- 
est importance. Rakka, the ancient Nicephorum, at the junction 
of the Belik and Euphrates lies somewhat off the road but Deir-ez- 
Zor near the junction of the Khabur and the main stream is of 
the greatest importance, because the regions both to the east and 
west are less arid than the corresponding regions lower down the 
river and are therefore more readily traversed by caravans. Fur- 
ther south along the river lie Werdi, Ana, Hit and Ramadi. All 
these towns, including Dcir-ez-Zor lie on the western bank. At 
Ramadi there is a bridge of boats and the place is of some impor- 
tance to-day as it forms the starting point of the overland motor 
route to Jerusalem. It is also an Air Force station, for apart from 
the Rutba wells out in the desert there is no other permanent water 
available till Amman is reached. A newer town is growing up on 
the other bank of the river. On the lower Euphrates apart from 
the pilgrim centres already mentioned there are a scries of towns 
of growing importance owing to the presence of the railway. These 
are Hilla, close to the site of ancient Babylon, a great grain market, 
built on both sides of the river, the two parts of the town being 
connected with a bridge of boats. Hilla possesses large bazaars. 
It is of great interest as being a town which preserves, without any 
of the special prohibitions which attach to religious centres, the 
appearance of a truly oriental town little influenced by western 
culture. Lower on the river arc Diwaniyeh, Nazariych and Suk- 
esh-Shiyukh, while Kurna lies at the junction of the twin rivers. 
There arc few towns on the Tigris. Apart from Baghdad and 
Mosul the most important are Tekrit, with raft traffic downstream 
to Baghdad, an ancient industry in the time of Herodotus, and 
Kuf -cl -Amara and Kut. There arc however a series of towns on 
the eastern frontier. Rowanduz in south Kurdistan is on the cara- 
van route from Mosul to Tabriz, while Suleimaniye is the great 
market centre, being connected both with Mosul and Baghdad, and 
lies on the caravan route between this town and northern Persia. 
On the actual edge of the hills lie the towns of Erbil, Altun Kipri, 
Kirkuk, Tuz Khurmantli and Salahiye. 

Economic Geography. — Mesopotamia is poor both in min- 
erals and ores. There is little building stone and, with some excep- 
tions the houses have from time immemorial been built cither 
of mud, or in the marshy districts of reeds. There are deposits of 
iron ore in Upper Mesopotamia. In the Bohtan valley there are 
lodes of gold, lead and copper. From this point eastwards to the 
outlet of the Murad valley into the Euphrates these ores are found 
associated with platinum, .silver and zinc. Of the earthy minerals 
both common salt and gypsum are abundant and are u.sed locally. 
There are .seams of brown coal in the Eocene beds north of Mar- 
din at liarbol, near Jeziret-ibn-Omar and east of the Tigris. 
Brown coal is also worked at Na.saleh near Kufri. Poor as it is in 
ores, Mesopotamia has been famous from ancient times for its oil 
springs. The wells at Hit, Kirkuk and jibbeh date from ancient 
times The three localities which appear to be the most valuable 
'»re first in the Persian gulf ; the wells here, however, though 
favourably situated geographically, arc poor in quality. The sec- 
ond group on the Kuren, including the well at Qirab which is 
mentioned by Herodotus have been develoixjd by the Anglo- 
Persian Oil Company. They lie outside the boundary of modern 
Iraq. The most promising field however lies within the boundaries 
of that state and extends in a southeasterly direction from Mosul 
to Kend-i-Shir and Mandala. 

Apart then from oil Mesopotamia looks to agriculture chiefly 
to supply her economic needs. Such manufactures as she has, 
chiefly textiles, have given two w'ords to most European languages, 
muslin from Mosul and tabby (watered .silk) from a suburb of 
Baghdad, but these arc to-day of little importance and Meso- 
potamia’s development depends, as it has always depended, on 
irrigation to make the crops grow. Of these two are the most 
important, dates and cereals, although much is hoped from cotton 
in the future. V. H. Dowson has computed that out of the ninety 
million date palms in the world a third are grown in Iraq. Of 
these there are fifteen million on the Shatt-al-.\rab, five million on 
the Hilla canal, one million round Baghdad, and the remainder on ^ 
the Euphrates and in separate oases. Second in importance to the 
date is rice which is grown in the land bordering on the river 
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marshes over most of lower Mesopotamia, especially around 
Basra and to lesser extent in upper Mesopotamia. It is used both 
for home consumption and for export. Where the land is not 
suitable for rice, hard grain, especially barley and to a lesser 
extent wheat is grown. The Mosul district produces abundant 
cereals and with the development of railway communications will 
export a large amount. Fruit trees are cultivated throughout 
Mesopotamia var>dng from figs and pears to oranges, apricots and 
melons according to climate, while the apple is almost universal. 

Live stock is a most important source of wealth, especially to 
the tribes w^ho live on the borders of the desert. The camel be- 
longs essentially to the nomad, but throughout the whole of Meso- 
potamia large numbers of sheep arc kept, and the goats produce 
hair of high grade. In the south, water buffaloes are used but in 
the north the chief draught animal is the ox. Arab horses are bred, 
although the more or less settled tribes find great difficulty in find- 
ing fodder for their beasts in summer. The nomads solve this diffi- 
culty by migrating. Mules are seldom bred. 

Although in an agricultural country the trade returns are not 
altogether a satisfactory estimate of the economic geography, an 
analysis of recent returns is very instructive. The figures are in 
lakhs of rupees (about £7.500, or $36,500). 
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Before the World War the Germans put very great faith in the 
cotton-growing po.ssibilitics of Iraq. The climatic advantages of the 
region lie in the fact that during the growing season there is a high 
and rising temperature, with none of the cold from which both 
Egyptian and American cotton suffer, there is no summer rain but 
from March to June when moisture is most needed it is available. 
There is no fall in temperature until after the period of growth 
at which time it helps to ripen the crop. The British Cotton Asso- 
ciation is so hopeful of success in this direction that it has recently 
installed a modem ginnery which is capable of dealing with 10,000 
bales a year. 

Bibliography. — Detailed bibliographies will be found at the end of 
each separate article on Mesopotamia, e.g., Babylon, Euphrates, etc. 
The following work.s all contain a fairly long bibliography. General: 
British Foreign Office Peace handbook, Mesopotamia, 1920; L. Dela- 
potre, Mfsnpotamia (1925) ; L. H. P. Buxton and D. T. Rice, Report 
on Excavations <U Kish (Physical Anthropology) (forthcoming). Geol- 
ogy, British Admiralty Uandbo'ok, 1918. Ancient Geography, Cambridge 
Ancient History ^ Vol. I. 1923; Sir A. T. Wilson, Geographical Journal 
1925 LXV. Modern Geography; S. H. Longrigg, Four Centuries of 
Modern Iraq (1925). In addition to the above the annual colonial 
office reports are invaluable for modem statistics. 

Racial History. — The basal type of the population of Mesopo- 
tamia belongs to a well marked type, extremely long-headed, slen- 
der boned and usually termed Eurafrican. This type is dominant 
in the earlier grave.s and has always formed the bulk of the popula- 
tion. In the earliest graves from Ur no brachycephals were found, 
but at the beginning of the third millennium this Armenoid type 
had already appeared at Kish, together with other skulls which 
closely resemble the ancient Egyptians and are of the type known 
as the “Mediterranean race.” In spile of the invasions of many 
peoples, Semites, Sumerians, Kassites, Medes and Persians, the 
population of Mesopotamia to-day does not appear to differ essen- 
tially from that of the same region 5,000 years ago. The only in- 
trusive racial type is the negro. 

The grouping of the peoples of Mesopotamia depends largely on 
geographical surroundings, and in the towns also on religion. 
There is a marked distinction between the Arab of the desert, the 


true Bedouin, and the agricultural Arab of the irrigated land, 
though both belong to the same physical type. In the lower valley 
the so-called Marsh Arabs belong to a slightly different type. The 
urban communities contain a number of different trading peoples, 
though the Arab predominates. 

I Although the social organization of the desert intrudes to a cer- 
tain extent on Mesopotamia this organization is most typical of 
Arabia. The agricultural communities however do not differ essen- 
tially. They form small groups under a patriarchal sheikh. Each 
family lives in a tent, or sometimes in a mud house. The typical 
form of marriage is that of first cousins, a man normally marrying 
his father’s brother’s daughter (see Cousin Marriage). Consider- 
able attention is paid to keeping the blood pure and, apart from 
polygamy, the direct line is u.sually known for many generations. 
The village sheikh exercises a patriarchal rule, and claims certain 
dues from his subjects. W^omen are usually isolated, the women’s 
part of the tent being separated from the men’s part. The tribes 
in the settled area are better organized than most of the desert 
dwellers, and although the local sheikh has complete control within 
his own village, the district is governed more or less after the 
organization of the old Ottoman empire under a mata.sarrif. 

Most of the inhabitants of Mesopotamia are Shia Moslems, 
whose sacred places (Kerbela being one of the most noted) are in 
the Baghdad region. They are mostly fanatical Muslims, but there 
is not that variety of religious sects so characteristic of the Medi- 
terranean region of the Near East. 
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Longrigg, Four centuries of modern Iraq (1925, bibl.) ; Sir A. Keith, 
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HISTORY 
EARLIEST TIMES 

Functionally, Mesopotamia is the domain that lies between 
Babylonia and the related trans-Tigris districts on the one hand 
and the west Asian districts of Maritime Syria and Asia Minor 
on the other. Its position has given it a long, complicated and 
exciting history. The great rivers, in later times theoretically re- 
garded as its boundaries, have never really been barriers (cf. e.g. 
Wincklcr, Altorient. Forschungeiiy iii. 348), whence the vagueness 
of the geographical terminology in all times. Its position, along 
with its character, has prevented it often or long, if ever, playing 
a really independent part. 

The earliest inhabitants of Mesopotamia in times approaching 
the historical period are known as the Sumerians. The earliest 
Sumerian monarch who exercised dominion as far as the Mediter- 
ranean is Lugalraggizi, king of Erech, 2775-2750 b.c. His empire 
was before long eclipsed by the rising power of the Semites. 
Sumerian traditions and dynastic lists give a complete reconstruc- 
tion of early history, beginning with ten mythical kings who lived 
before the Flood, for nearly a half million years, and after the 
Flood the first capital was Kish, followed by the dynasties of 
Erech, Ur, Awan, Kish II., Hamasi, Erech II., Ur II., Adab, 
Maer, Kish III., Akshak and Kish IV., when we reach the king- 
dom of Lugalraggizi of Erech.* According to the actual figures of 
the records, the first capital was founded, at Kish, 3768 B.c., 
which is clearly a mythical date. Early inscriptions of the city 
Laga.sh in the extreme south, and from Ur, Nippur, Adab, Erech 
and Kish, and especially from the earliest known sites, Shunuar 
(ki) near Kish, and Shuruppak in the south, indicate an advanced 
Sumerian civilization, before 4000 b.c. With the founding of the 
empire of Agade by the Semites under Sargon of Kish, begin.s 
the definite consecutive history of Babylonia and Assyria. That 
Sargon was or became supreme in Mesopotamia cannot be 
doubted, since there is contemporary evidence that he conquered 
Amurru. The three versions of the proceedings of Sargon in 
Subartu leave us in doubt what really happened. As he must have 
asserted himself in Mesopotamia before he advanced into the 
maritime district (and perhaps beyond: see Sargon), what is 

*S. Langdon, Oxford Editions of Cuneiform Texts, vol. II. 
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referred to in the Omens and the Chronicle 26,472 may be an im- 
migration of new elements into Subartu — ^in that case perhaps one 
of the early representatives of the “Hittite” group. According to 
the Omens text Sargon seems to have settled colonies in Subartu, 
and suggestions of an anticipation of the later Assyrian policy of 
transportation have been found by L. W. King {History of 
Sumer and Akkad) under the rulers of this time, and there are 
evidences of lively intercommunication. Mesopotamia certainly 
felt the Sumero-Babylonian civilization early. It was from the 
special type of cuneiform developed there, apparently, that the 
later Assyrian forms were derived. Mesopotamia would nat- 
urally share in the wide trade relations of the time, probably 
reaching as far as Egypt. The importance of Harran was doubt- 
less due not only to its fame as a seat of the Moon-god Sin, hon- 
oured also west of the Euphrates, and to its political position, but 
also to its trade relations. Contemporary records of sales of 
slaves from Amurru are known. 

When the Semitic settlers living in the age of Sargon, f.c., the 
Akkadians, had become thoroughly amalgamated with the pop- 
ulation, there appeared a new immigrant element, the Amurru, 
whose advance as far as Babylonia is to be traced in the troubled 
hi.story of the post-Gudean period, out of the confusion of which 
there ultimately emerged the Khammurabi dynasty. That the 
Amurru passed through Mesopotamia, and that some remained, 
seems most probable. Their god Dagan had a temple at Tirqa 
(near 'Ishara, a little below Circesium), the capital of Khana 
(several kings of which we now know by name), probably taking 
the place of an earlier deity. At Tirqa they had month names of 
a peculiar type. It is not improbable that the incorporation of 
this Mesopotamian kingdom with Babylon was the work of 
Khammurabi himself. 

Not quite so successful eventually was the similar enterprise 
farther north at Asshur (or Assur on the east margin of 

Mesopotamia, although we do not know the immediate outcome 
of the struggle between Asshur and the first Babylonian king, 
Sumu-abi. Possibly the rulers of Babylon had a freer hand in a 
city that they apparently raised to a dominant position than the 
Semitic rulers of Asshur, who seem to have succeeded to men of 
the stock which we have hitherto called Mitanni, if we may 
judge from the names of Ushpia who, according to Shalmaneser I. 
and Esarhaddon, built the temple, and Kikia who, according to 
A.shur-rem-nishcshu, built the city wall*. The considerable num- 
ber of such names already found in records of the Sumerian king- 
dom Ur III. (2709-2301) and of First Dynasty records seems to 
show that the people of this race were to be found at home as 
far south as Babylonia. 

HITTITE TIMES j 

When Khammurabi’s fifth successor witnessed the downfall 
of the Amorite dynasty in consequence of an inroad of “Hit- I 
lites,” these may have been Mesopotamian Shubaru-Mitanni; but 
they may, as Ungnad suggests, represent rather ancestors of the 
Hittites of later times. It is difficult in any case not to con- 
nect with this catastrophe the carrying away to Khana of the 
Marduk statue afterwards recovered by Agum, one of the earlier 
kings of the Kassite dynasty. Whether Hittites were still resident 
at Khana we do not know. The earlier Kassite kings of Babylon 
still maintained the Amorite claim to “the four quarters^'; but it is 
improbable that there was much force behind the claim, although 
we have a document from Khana dated under Kashtiliash. It is 
just as uncertain how long Asshur remained under the Babylonian 
suzerainty of which there is evidence in the time of Khammurabi, 
and what the relation of Asshur to western Mesopotamia was 
under the early kings whose names have lately been r#*covered. 
All these matters will no doubt be cleared up when more of the 
many tells of Mesopotamia are excavated. Only two have been 
touched; *Arban on the Khabur, where remains of a palace of 
uncertain date, among other things an XVIII. dynasty scarab, 
were found by Layard in 1851, and Tell Khalaf, where the con- 
fluents join, and remains of the palace of a certain Kapar, son of 
Hanpan of “Hittite” affinities but uncertain date, were found by 

^Ungnad, Beitr. z. Assyr. VT. v. 13. 
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von Oppenheim in 1899. A long inscription of a Shamshi-Adad I., 
contemporary with the first Kassite kings, 17th century, exists in 
which his claims extend over the land between the Tigris and the 
Euphrates, and he says that he erected memorials of himself on 
the shore of the Great Sea. 

The first mention of Mitanni, as we saw, is under Tethmosis III., 
who clearly crossed the Euphrates. It is at least possible that com- 
mon enmity to Mitanni led to a treaty with Assyria (under Ashur- 
nadin-akhe)’. Victorious expeditions into Naharin are claimed for 
Amenophis II., Tethmosis IV. and Amenophis III. The Egyptian 
references are too contemptuous to name the rulers; but Shausha- 
tar may have begun his reign during the lifetime of Tethmosis 
III., and from cuneiform sources we know the names of six other 
Mitanni rulers. As they all bear Aryan names, and in some of 
their treaties appear Aryan deities (Tndra, Varuna, Mithra, etc.), 
it is clear that Mesopotamia had now a further new element in 
its population, bearing apparently the name Kharri^. Many of the 
dynasts in North Syria and Palestine in the time of Tushratta 
bear names of the same type. The most natural explanation is 
that Aryans had made their way into the highlands east of Assyria, 
and thence bands had penetrated into Mesopotamia, peacefully 
or otherwise, and then, like the Turks in the days of the Cali- 
phate, founded dynasties. The language of the Mitanni state, how- 
ever, was neither Aryan nor Semitic, and may very well be that 
of the mysterious “Hittite” hieroglyphic inscriptions {see Htt- 
TiTEs). Mitanni was one of the great Powers, alongside of Egypt 
and Babylonia, able to send to Egypt the Ninevite T.shtar. 

Assyria was now free, and Ashur-uballit knew how to make 
use of his opportunities, and, in the words of his great grand- 
son, “broke up the forces of the widespread Shubari’’ {AKA, p. 
7, 1. 32 seq.). Knowing what we know of the colonizing power 
of the Assyrians, we may assume that among the “Mitanni’’ and 
other elements in the MesoiK)tamian population there would now 
be an increase of people of “As.syrian” origin. On the tangled 
politics of this period, especially Me.sopotamia's relations with the 
north-west, the Boghaz-Keui documents throw a great deal of 
light. We know already a little more of the chequered history of 
the Amorites in the Naharin district, be.set by great Powers on 
three sides. When Mitanni fell, Babylon no doubt adhered to its 
older claims on Mesopotamia; but the Kassite kings could do 
little to contest the advance of Assyria, although several rectifica- 
tions of the boundary between their spheres are reported. 

Aramaeans. — ^Mitanni’s fall, however, oi)ened the way for 
others also. Hence when Ashur-uballit 's grand.son, Arik-den-ili 
(written PU.DI.ili), carried on the work of enforcing As.syria’s 
claim to the heirship of Mitanni, he is described as conquering 
the warriors® (?) of the Akhlame -and the Suti. The references 
to these people, who practically make their first appearance in 
the Amarna correspondence^ show that they were unsettled bands 
who took advantage of the loosening of authority to introduce 
themselves into various parts of the country, in this case Mesopo- 
tamia. Gradually settlements were made, the names of many of 
which are given by the various Assyrian kings who had at one 
time or another to a.s.sert or reassert supremacy over them — such 
as Chindanu, Laqe, Suhi along the South Euphrates boundary of 
Mesopotamia, and various districts bearing names compounded 
with settlement (see above), such as Bit-Adini (nearly equal 
to the later Osroene; see Edessa), or Bit-Zamani in the north 
near Diarbekr. The specific name Aramaean first appears in the 
annals of Tiglath-pileser I., unless we identify the Arimi of Shal- 
maneser 1 . in Tur 'Abdin with the Aramu‘\ but the name may 
probably with fitness be applied to a very large number of the 
communities mentioned from time to time. Their position in 
Mesopotamia must have been very like that of the Shammar at 
the present time (see ad fin.). As they gradually adopted settled 
life in various parts of the country the use of Aramaic spread 

*See e.g. P. Schnabel, Stud. z. bab.-ass. Chron. p. 25 (1908). 

^Winckler has identified the Kharri with the Aryans, to whom he 
assigns a state in Armenia (Or. Lit.-Zeit., July 1910). 

^See M. Streck, Zeit. Assyr., 18, 157. 

^On a wrongly supposed much earlier occurrence of the name 
Achlamu, see Klio, vi. 193 n. 3. 

•‘So for example A. Sanda, Die Aramaer, 5 (1902). 
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more and more (sec below, “Persians”). 

ASSYRIAN INFLUENCE 

Assyrian Empire. — Meanwhile Mesopotamia continued to be 
crossed and re-crossed by the endless marches of the Assyrian 
kings (such as Adad-nirari, Shalmaneser I. and his son), build- 
ing and rebuilding the Assyrian empire (see Babylonia and 
Assyria), and eventually pushing their conquests towards Asia 
Minor at the expense of the Hittite domain. If, on the fall of 
the Kassites, Nebuchadrezzar I. established more direct relations 
between Mesopotamia and Babylon, his work was presently un- 
done by the vigorous campaigns of Tiglath-pileser I., who seems 
even to have won Egypt’s sanction of his succession to the Hittite 
claims. The tablet of Tukulti-Ninib, the grandfather of Shal- 
maneser II., is interesting from its account of an expedition down 
the course of the Tharthar to Hit = Id (river and town now first 
mentioned in cuneiform sources) and up the Euphrates to the 
Khabur district. 

Now that Mesopotamia had passed out of the hands of Bab- 
ylon, all that the later kings could do was to encourage local 
Mesopotamian rulers in their desire for independence (Nabua- 
pluiddin). These were convinced that Assyria was master, but 
refused their tribute when they thought they dared. To over- 
power thoroughly the troublesome Bit-Adini (sec above 3, viii.), 
which had naturally been aided by the states west of the Euphra- 
tes, Shalmaneser 11 . (860-S25 u.c.) settled Assyrians in their 
midst. Harran was one of the few places that remained on his side 
during the great insurrection that darkened his la.st days. Similarly 
the province of Guzanu (Heb. Gozan, Vav^aviTis) on the Kahbur, 
held with the capital Asshur in the insurrection that occurred in 
763 (the year of the eclipse), when evidently some one (an Adad- 
nirari?) wore the crown, at least for a time. ITarran was clearly 
closely associated with Asshur in the rights and institutions that 
were the subject of so much party struggle in the new Assyrian 
empire that began with Tiglath-pileser IV. (sec Babylonia and 
Assyria). When the policy of transporting people from one part 
of the empire to another was developed, new elements were in- 
troduced into Mesopotamia, amongst them Israelites, of whom 
perhaps traces have been found in the neighbourhood of Harran 
at Kannu^ These new elements may have been more organically 
attached to the Assyrian state as such than the older inhabitants, 
to whom the affairs of state at Nineveh would be of little interest. 
On the conditions at Harran some light is throwm by the census 
partly preserved in Ashurbanipal’s library^. The governors of sev- 
eral Mesopotamian cities, such as Nasibin, Amid, took their turn 
as eponyms; but this would not have much significance for the 
people. Hence even the fall of Nineveh (612 b.c.) at the hands 
of Nabopolassar and the Medes would be a matter of compara- 
tive indifference; tribute paid to Babylon was just as hard to 
find as if it w’ere going to Nineveh. Necho did not succeed, like 
his great XVIIIth dynasty predecessor, in crossing the Euphrates. 
He w’as defeated by Nebuchadrezzar at Carchemish (605 b.c.), 
and Mesopotamia was confirmed to Babylon. Its troubles began 
again shortly after Nebuchadrezzar’s death; the Medes seized 
Mesopotamia and besieged Harran. Before long, however, the 
overthrow of Astyages by Cyrus cleared Mesopotamia, and Na- 
bonidus (Nabu-naid; was able, drawing on the rc.sources of the 
whole of Syria for the purpose, to restore the famous temple of 
Sin at Harran, where a few years later he erected in memory of 
his mother, who seems to have been a priestess there, the stele 
published in 1907 by Pognon. 

Persians. — ^The fragmentary nature of the records does not 
enable us to follow the steps by which Cyrus became master of 
Mesopotamia, in which he probably met with little or no resist- 
ance. How much of Mesopotamia was involved in the revolt of 
what the Persian inscription calls Assyria (Athur) is not clear. 
Nor docs it appear wdth certainty to which of the twenty satrapies 
into which, according to Herodotus, the Persian empire was di- 

*S. Schiffer, Keilinsckrijtliche Spuren der in der zweiten Hdlfte des 
8 . Jahrkunderts von den Assyrem nach Mesopoiamien deporlierten 
Samarier (10 Stamme) (1907); C. H. W. Johns in Proc. Soc. Bib. 
Arch. (March, May, 1908). 

^C. H. W. Johns, An Assyrian Doomsday Book (1901). 


vided, Mesopotamia belonged; probably it was included in ^Ahar 
nahdrd. The fact is, we have no information from native sources^ 
The probability is that conditions remained very much what they 
had been; except, that the policy of transportation was not con- 
tinued. The satraps and other high officials would naturally be 
of Persian extraction; but local affairs were probably managed in 
the old way, and there was no important shift of population. The 
large Aramaic infusion had by this time been merged in the gen- 
eral body of the people. These settlers doubtless influenced the 
“Assyrian” language^; but gradually, especially in the west, their 
own language more and more prevailed. Although Aramaic in- 
scriptions of the Assyrian period, like those of Zanjirli or that 
of King ZKR of Hamath, have not been found in Mesopotamia, 
already in the time of Shalmaneser II. mention is made of an 
Aramaean letter (Harper, Ass. Bah. Letters, No. 872, obv. 1. 10.), 
and Aramaic notes on cuneiform documents begin to appear. 
Weights with Aramaic inscriptions (the oldest from the reign of 
Shalmaneser IV., 727-722) were found at Calah. By the Achae- 
menian period Aramaic had become the international language, 
and was adopted officially. 

How Mesopotamia was affected by the passing of Persian 
armies on their way to supprc.ss revolts in Syria or Egypt, or to 
conquer Greece, we do not know; on the whole it probably en- 
joyed unwonted peace. The expedition of Cyrus, the Younger, 
with which Xenophon has made us so familiar, only .skirled the 
left bank of the Euphrates. The route followed by Alexander, 
though he also crossed at Thapsacus, took him unresisted across 
the northern parts; but the poor people of Mesopotamia suffered 
from the measures taken by their satrap Mazaeus to impede 
Alexander’s progress. In spite of this, where Cyrus failed Alex- 
ander succeeded. 

THE GRECIAN EMPIRE 

Hellenism^ — ^What would have happened had Alexander lived 
we can only guess. Under the Seleucids Babylon was moved 
across the plain to Seleucia; but before long the central authority 
was transferred to the other side of Mesopotamia, Antioch or else- 
where — a fateful move. It is improbable that cuneiform and the 
Babylonian language continued to be used in Mesopotamia during 
the Hellenistic period, as it did in Babylonia, where it was cer- 
tainly written as late as the last century b.c.®, and may have been 
a learned language till the second Christian century^ Unfor- 
tunately there are not native documents from the pre-Christian 
Hellenistic period. That the Hellenizing process went as far as 
it did in Syria is unlikely; and even there Aramaic remained the 
language of the people, even in the towns (cf. Edessa). Still, 
Greek influence was considerable. This would be mainly in tht; 
towns, the growth of which was quite a feature of the Macedo- 
nian rule in Mesopotamia (Pliny, vi. 30, § ii7)‘\ This is seen in 
the Greek names which now appear: such are Seleucia opposite 
Samosata, Apameia ( = Birejik) opposite Zeugma, Hierapolis ( = 
Membij), Europus, Nicatoris, Amphipolis ( = Thapsacu.s, or near 
it), Nicephorium (er-Rakka), Zenodotium (stormed by Crassus), 
all on or by the Euphrates; Edessa (q.v.) on the upper waters 
of the Belikh, Ichnae (perhaps Khnes, above the junction of the 
Qaramuch with the Belikh). These are all in the Osroene dis- 
trict; but Nasibin became an Antioch, and as its district was 
known as Mygdonia (from Macedon) there were doubtless many 
other Greek settlements. To a less extent the same influences 
would be at work in towns called even by Western writers by their 
real names, such as Batnae, Carrhae (Charran), Resaena. 

Mesopotamia naturally had its share of suffering in the strug- 
gles that disturbed the time, when Eumenes or Seleucus traversed 
it or wintered there. It was invaded and temporarily annexed in 

>For the history from the time of Herodotus onwards, see Ritter, 
Efdkunde, x. 6-284. 

*M. Streck, Klto, vi. 222 seq. 

^Probably the latest cuneiform document of certain date is a 
contract of 68 b.c. {cf. Klio, vi. 223 n. 3). 

* 5 ec G. J. F. Gutbrod, Zeitsch. f. Assyr. vi. 26-33; cf, M. Strcck. 
KUo, vi. 223 n. I. 

^See E. R. Bevan, House of Seleucus, i. 219-222, and references 
given there. 
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245 by Ptolemy III. Euergetes in his rapid expedition to beyond 
the Tigris. When Molon revolted on the accession of the youthful 
Antiochus III. (224 b.c.) he entered Mesopotamia from the south. 
Antiochus skirted the northern highlands by way of Nasibin. In 
Mesopotamia a large part of the army of Antiochus VII. Sidetes 
was destroyed in 130 b.c., and the Syrian kings did not again 
seriously attempt to assert their rule beyond the Euphrates. When 
Phraates II. turned the Scythians against himself, however, even 
Mesopotamia suffered from the plunderers {Joh. Antioch, in 
Muller iv. 561). The immigration of Arabs must have been going 
on for long. About this time they even founded a dynasty in 
Aramaean Osroene {see Edessa). 

Parthian Period. — Under Mithridates II. Mesopotamia was a 
definite part of the Parthian empire, of which the Euphrates be- 
came the western boundary; but in 92 b.c. on that river his am- 
bassador met Sulla, though the long duel did not begin immediately. 

It was perhaps a Parthian governor of Mesopotamia who was 
called in to help Straton of Beroea against Demetrius III.; but 
before long Mesopotamia (especially the district of Nisibis) was 
attached to the growing dominions of Armenia under its ambi- 
tious king Tigranes, perhaps with the consent of Sinatruces (Sana- 
truces). The lost territory, however, was recovered by Phraates 
III., and Mesopotamia was guaranteed to Parthia by the treaties 
of Lucullus and Pompey (66 b.c.). It was traversed, however, 
several times by Roman troops crossing from Armenia to Syria, 
and Parthia’s declaration of war against Armenia involved it with 
Rome. Gabinius cros.sed the Euphrates (54); but the command 
was assumed by Crassus, who, though he seized Ichnae, etc., and 
Raqqa (Rakka), fell near Carrhae (53), and the Parthian 
dominion was confirmed. The tragedy of the Ides of March saved 
Mesopotamia and the East from a great campaign by Julius 
Caesar, and it was at the hands of Ventidius Bassus, and west of 
the Euphrates, at Gindarus (north-east of Antioch), that the Par- 
thians received the check that put an end to any real rivalry 
with Rome. Mesopotamia narrowly escaped being the scene of 
the struggle when Antonius in 36 finally decided to make his dis- 
astrous attempt against Phraates IV. by way of Armenia. In a.d. 
36, Tiridates found support in his attempt to secure the throne 
of Artabanus III. in Mesopotamia, and it was there that he saw 
his army melt away. The expedition against Rome of Vologaeses 
1 . {q.v,) of A.D. 62 reached no further westwards than Ni.sibis, and 
in 66 a peaceable arrangement was come to. Of the half-century 
that preceded Trajan s great oriental undertaking not much is 
known. When in 115 Trajan entered Mesopotamia from the north 
no serious resistance was offered, and it became a province as far 
as Singara. The woods at Nisibis, the headquarters, provided 
material for the boats with which in 116 he cro.ssed the Tigris. 
Hatra, an interesting fortress which seems to have been Aramaean, 
fell, and the army advanced to Hit, where it found the fleet that 
was subsequently transferred to the Tigris. For the revolt that 
occurred while Trajan was on the Persian Gulf, in which the 
jews had an important hand, Nisibis and Edessa suffered capture 
and destruction. Hatra successfully withstood siege, however, and 
Hadrian abandoned Mesopotamia, setting the boundary at the 
Euphrates. Again for half a century there is not much to relate. 
Then, when Vologaeses, yielding to his growing discontent, took 
advantage of the death of Antoninus to invade Armenia the Ro- 
mans were victorious (164), and after the storming of places such 
as Nicephorium, Edessa, Nisibis, western Mesopotamia was once 
more Roman as far as the Khabur, Carrhae becoming a free city 
and Osroene a dependency. 

By this time Christianity had secured a foothold, perhaps first 
among the Jews {see Edessa), and we enter upon the earliest 
period from which documents in the Edessan dialect of Aramaic, 
known as Syriac, have been preserved. Unfortunately they con- 
tain practically nothing that is not of Christian origin*. On the 
death of Aurelius, Hatra aided Niger against Septimius Severus 
in 194; Osroene rose against Rome, and Nisibis was besieged and 
'^ther Roman places taken; but Septimius Severus appeared in 
person (195), and from Nisibis as headquarters subdued the whole 

*The earliest inscription in Syriac yet known dates from aj). 77 .» 

Was found at Serrin (opposite Kal’at en-Najm) by von Oppenheim. 
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country, of which he made Nisibis metropolis, raising it to the 
rank of a colony, the Sinjar district, where Arabs from Yemen 
had settled, being incorporated. On his retiring everything was 
undone, only Nisibis holding out; but on his reappearance in 198 
the Parthians withdrew. Again the Euphrates bore a Roman fleet. 
Hatra, however, was besieged twice in vain. Peace then prevailed 
till Caracalla’s unprovoked attack on Parthia in 216, after he had 
reduced Osroene to a province. On his assassination near Carrhae 
(217), Macrinus was defeated at Nisibis and had to purchase 
peace, though he retained Roman Mesopotamia, reinstating the 
princely house in Osroene. 

SASSANIAN PERIOD 

Ardashir’s power was rising when the Parthian Artabanus died 
in 224 (227); and Ardashir proposed to prove himself the suc- 
cessor of the Achaemenidae. Hatra resisted the first Persian at- 
tack as it had resisted Rome; but Mesopotamia was overrun, 
Nisibis and Carrhae being taken (233). It was immediately, in- 
deed, recovered by Alexander Severus, and retained, whatever 
was the precise success of the W'ar; but Nisibis and Carrhae were 
retaken by the Persians in the reign of Maximin. Under Gordian 
III. in 242 Mesopotamia was entered by a great Roman army 
which recovered Carrhae and Nisibis, and defeated the Persians 
at Resaena; but when Gordian after a difficult march down the 
Khabur, was murdered at Zaitha below Circe.sium, Philip the 
Arabian (244) made the best terms he could with Shapur I. 
Whatever they were, the Roman garrisons seem not to have been 
really withdrawn. A rest for Mesopotamia seems to have fol- 
lowed; but in 258 Shapur, tempted by the troubles in the Roman 
empire, overran the country taking Nisibis and Carrhae, and in- 
vesting Edes.sa, and when Valerian invaded Mesopotamia he was 
eventually made prisoner near Edessa (260). After Shapur’s 
cruel victories in Syria, however, he was defeated hy Odaenathus, 
who relieved Edessa, and Mesopotamia became for ten years 
practically part of an Arabian empire Pai.myra), as it was 
to be four centuries later. In consequence of the revolt of Zeno- 
bia Mesopotamia was lost to Rome, and the Euphrates became 
the frontier. Aurelian overthrew the Palmyran rule; but he was 
assassinated before he could carry out his intended expedition 
against Persia, Probus was assassinated before he was able to do 
anything (or much), and although Carus easily overran Me.sopo- 
tamia, which became Roman again, and even took Ctesiphon, the 
Romans retreated on his death (283-284). The next incident is 
the defeat of Galerius, between Carrhae and ("allinicus, where he 
had entered Mesopotamia (about 296), in the war provoked by 
Narses in consequence of his relations with Armenia. When it was 
retrieved by a signal victory, Diocletian advanced to Nisibis and 
thence dictated terms of peace by which Mesopotamia to the 
Tigris was definitely ceded to Rome (298). 

After a forty years^ peace the struggle w'as resumed by Shapur 
11 . Nisibis thrice endured unsuccessful siege (338, 346, 350), 
although meanwhile Constantine had suffered defeat at Singara 
(348). Then Mesopotamia enjoyed two short rests (separated by 
a sharp struggle) w^hile the rivals were engaged elsewhere, when 
in 363 Julian {q.v.) made his disastrous attempt, and Jovian 
bought jxiace at the price, among other things, of Singara and 
Nisibis, i.e., practically all eastern Mesopotamia. 

The surrender of Nisibis, which had been in the possession of 
Rome for so many generations, caused consternation among the 
Christians, and Ephraem {q.v.) moved to Edessa, where his 
“school of the Persians” soon became famous {see Edessa). In 
the war of 421, in which the north-cast of Mesopotamia was 
chiefly concerned, the Romans failed to take Nisibis, and it be- 
came a natural rallying point for the Nestorians after the decision 
of Ephesus (431). Matters were still more complicated when the 
Western Christians of Edessa found themselves unable to accept 
the ruling of Chalcedon against Monoph>.sitism in 451 {see Mono- 
PHYSiTEs), and there came to be three parties: Nestorians {q.v.)y 
Jacobites {see Jacobite Church) and Melchites {q.v.). 

In the beginning of the 6th century there was another severe 
struggle in Mesopotamia, which found an anonymous Syriac his- 
torian {see Edessa), and in infringement of agreement the Ro- 
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mans strongly fortified Dara against Nisibis. The Persian inva- 
sion of Syria under Kavadh I. (g.v.) was driven back by Beli- 
sarius; but the latter was defeated in his pursuit at Rakl^ (5'3i)- 
The peace begun by Chosroes 1 . (532) was not long kept, and Ro- 
man Mesopotamia, except the pagan Harran, suffered severely 
(540), Edessa undergoing a trying siege (544). The fifty years’ 
peace also (562) was short lived; the Romans again failed in an 
attempt to recover Nisibis (573), whilst Chosroes’ siege of Dara 
was successful- Mesopotamia naturally suffered during the time 
of confusion that preceded and followed the accession of Chosroes 
II., and the Romans recovered their old frontier (591). 

With the accession of Phocas (O02) began the great war which 
shook the two kingdoms. The loss of Edessa, where Narses re- 
volted, w^as temporary; but the Roman fortress of Dara fell after 
nine months’ siege (c. 605); Harran, Ras al-'Ain and Edessa fol- 
lowed in 607, many of the Christian inhabitants being transported 
to the Far East, and Chosroes carried the victorious arms of 
Persia far into the Roman empire. Finally Heraclius turned the 
tide, and Kavadh II. restored the conquests of his predecessor. 
The Syrian Christians, however, found that they had only ex- 
changed the domination of a Zoroastrian monarch for an unsym- 
pathetic ecclc.sia.stical despotism. In the confusion that followed, 
when men of letters had to live and work in exile, Ni.sibis set up 
for a time (631-652) a grandson of Cho.srocs II. Finally all 
agreed on Vazdegerd III.: but, while Chosroes II. and Heraclius 
had been at death grips with each other a great invasion had been 
preparing in Arabia. (S. L.; H. W. H.) 

MEDIAEVAL AND MODERN TIMES 

The Arab Conquest. — ^The Muslim Arab conquest both of 
Traq (southern Mesopotamia) and of Jazirah (northern Mesopo- 
tamia to Urfa) w’as rapid and complete. By 640 Heraclius had lost 
the northern cities. Conversion to Islam became general. The 
invaders were tolerant by comparison with the Byzantines and 
the rapid spread of Islam among the conquered was due as much 
to its simplicity and fashionablenc.ss as to the disabilities which 
it imposed on non-Muslims. An effect of the Arab conquest was 
the gradual ousting of Syriac by the kindred Arab speech, the 
language of religion and of government, already well-e.stablished 
in parts of Mesopotamia by the Christian Arab tribes. 

The Caliphate. — The religious and political history^ of Meso- 
potamia during the next six centuries is given elsewhere. ( 5 ce 
Caliphate, Islam, Persia.) Here it need only be .said that the 
people of Mesopotamia could not escape the consequences of their 
geographical position and of the wealth of their country and were 
involved in the seciurian and political disputes of their Arab 
lords. The Omayyad Caliph Merwan abandoned Dama.scus for a 
Mesopotamian capital at Harran and the Abbassids, whose power 
was based as much on Persian as on Arab support, ruled Islam 
from Traq. 

Qarbala (Kerbela) in Traq was the .scene of the tragedy (680) 
w'hich made the great schi.sm in Islam permanent. Qarbala and 
Nejcf are still the great Shiah holy cities and Southern 'Iraq is 
predominantly Shiah to this day, while the north and the Jazirah 
arc Sunni. Aramaean Christian innuerices, emanating from Harran, 
are thought to have contributed to the development of the 
Mu’lazilite herc.sy, and the revolutionary Kharijite sect found 
militant supporters in the Jazirah. But there is no evidence that 
these occasional civil and religious wars of the first two Muslim 
centuries seriously damaged the prosperity of the region. The irri- 
gation system of Traq was preserved by the Arabs; the centre 
of Islam attracted wealth from the outlying provinces and at the 
beginning of the 9th century no region in the world was wealthier. 

Decay set in rapidly. The introduction of black slaves from 
East Africa for the cultivation of the marshlands of Traq resulted 
in the long servile “War of the Zanj” (869-883). More fatal 
was the introduction of the Turkish soldiery, as hardy as Arabs 
and more amenable to discipline, first as slaves who received a 
veneer of Mohammedanism in barracks, and later, when Islam 
had established itself in southern Turan as profe.ssional soldiers 
coming singly or in war-bands to play the part which the Teutonic 
focdcrati had played during the Roman decline. Mutasim (833- 


847) son of Harun Al-Rashid first formed a Turkish bodyguard 
and, when his people murmured, transferred his capital to Sa- 
marra. 

Ambitious or rebellious governors could hire Turks as well as 
the Caliphs and political disintegration had begun before the 9th 
century ended. The Saffarids revolted in Persia; Ahmad-ibn-Tu- 
lun of Egypt seized part of the Jazirah and Arab Hamdanids and 
Oqailids followed him. A Byzantine revival under the Macedo- 
nian dynasty threatened the northern borders in the last half of 
the lolh century and the Caliphs, terrorized by their Buwaihicl 
Amirs (practically “Mayors of the Palace”), their sovereignty re- 
stricted to little more than the Euphrates valley, were reduced 
to the defensive. The Seljuk invasion of Western Asia in the 
middle of the nth century rallied Lslam but the Seljuk power 
waned quickly. Their Anatolian Satrapy separated itself from 
Persia, and the intervening Jazirah became a hunting ground for 
Turkish princelet.s (Atabegs) and Crusaders till Zangi expelled the 
latter from Edessa (1144). But for a generation after him the 
north remained a mosaic of warring Turkish slates. The great 
Kurd Saladin, having checkmated the Franks in Syria, established 
Egyptian supremacy in northern Mesopotamia, but with his death 
polyarchy revived. In .spite of earlier Karma thian devastations 
the .south was fairly prosperous while the Caliph Nasir (1180- 
1242) intrigued against the decaying Seljuks with the more vig- 
orous and barbarous rulers of Khwarezm and, when these rude 
warriors threatened him, called in the Mongols of jenghiz Khan 
I to destroy the Muslim buffer between him and the disciplined 
heathen of the north. 

The Kingdom of Khwarezm went down in 1219. In 1258 Meso- 
potamia paid for the policy of Nasir. Hulagu Khan, grandson of 
Jenghiz and ruler of Persia, inspired by his queen and by his gen- 
eral Kitbugha (both Nestorian Christians), picked a quarrel with 
the last Caliph Mulasim, killed him, sacked Baghdad, and made 
Traq into a wilderness. Next year it was the turn of the north. 
Two murderous campaigns wiped out the principalities and most 
of their populations and the Mongol flood rolled on into Syria. 

The Decadence (125^1534). — The conquest was unprece- 
dentedly ruinous. By ordering the destruction of the embankments 
and headworks of the rivers and canals Hulagu converted vast 
areas of Traq into steppe or swamp. The cultivators, thinned first 
by massacre and then by malaria and famine, were too weak to 
rebuild the canal .system and prevent the nomads of Arabia ter- 
rorizing the countryside and encroaching on the remnants of culti- 
vation. Henceforth the internal history of Traq is that of an un- 
ending struggle between a few towns and the pastoral tribc.s — 
Arabs in most of the region, Kurds and Turkomans in the north 
— ^who regarded farmer and townsman as inferiors to be black- 
mailed and robbed. 

For 80 years after the conquest Traq was a poor province of the 
empire of the Ilkhans, the house of Hulagu. When their empire 
broke up Hasan Jalair, a Muslim Mongol noble, seized its western 
provinces and made Baghdad his winter capital. His successors 
ruled the Eastern Jazirah. The Ortoqids, the only Atabeg dynasty 
to .survive the Mongols, were more or less independent on its 
western flank. In 1393 Timur the Tatar took Baghdad, but the 
Jalair expelled his governor. He returned in 1401 and sacked the 
city only less barbarously than Hulagu. On his death the Jalair 
returned but were soon overthrown by their rivals, the Turkomans 
of the Black Sheep (Qara-Qoyunly), whose capital was at Van. 
But their unstable power was challenged by the Turkomans <>f 
the White Sheep (Aq-Qoyunly), whose power was based on Diyar- 
bekir. Their chief, Uzun Hasan, conquered Traq and the Jazirah. 
but the new empire was distracted by rebellion and threatened! 
by the growing ambition of the Osmanli Turks and of the ncv. 
Persian dynasty of the Safawids. In 1508 Shah Ismail’s genera*. 
Lala Hussein, took Baghdad and soon added Mosul, the capital ol 
the Jazirah, to his master’s empire. 

Turco-Persian Rivalry (1512-1638). — In 1512 Selim the 
Grim girt on the sword of Osman and promptly made war on the 
Safawis. Shah Ismail’s defeat at Chaldiran gave the Turk Ardalan. 
Mosul, Amadia and Raqqa, but Kirkuk and Baghdad remained 
Persian until 1534, when Suleiman the Magnificent took Baghdad 
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Basra was taken 12 years later by the Turks. 

Unfortunately frequent wars with Persia and the turbulence 
of the tribes prevented the Turks organizing an anarchical country 
as they had organized their more central conquests. Their hold on 
Basra was precarious and the province was practically independent 
during most of the 1 7th century under a local dynasty. Shahrizor 
(the Kirkuk region) was constantly disputed by the Persians, 
sometimes aided, sometimes opposed, by local Kurdish chiefs. 
Local treachery brought the Persians into Baghdad in 3623. After 
15 years Murad IV. retook the city and massacred many Persian 
prisoners. For three generations there was peace between Persian 
and Turk. From 1724, when war broke out again, to 1747 fighting 
was almost continuous and the exploits of Nadir Quli, who became 
Nadir Shah, and of his opponent Topal Osman Pasha gave an 
epic grandeur to an indecisive struggle. The wars of 1774-79 
and of 1820-23 were less destructive and equally indecisive. 

The Tribal Problem. — ^Wars with the Arab tribes were con- 
stant from 1638 to the middle of the 19th century. The names of 
the tribes or confederacies changed but there was no change in 
their politics. The close proximity of Arabia and of the vast 
Syrian steppe gave rebels a sure refuge. In 1641 the Shammar 
from Nejd reached the Euphrates and long controlled the towns 
of Anah and Zor. 

The central government was at its weakest between 1760 and 
1820 owing to foreign war and the ambitions of provincial pashas. 
In Mesopotamia it tolerated a succession of “Slave Pashas,” 
mostly Georgian freedmen, who ruled as independent satraps of 
'Iraq, though they never renounced their allegiance to the 
sultan. 

The Last Phase. — ^The period of direct Ottoman rule began in 
1831 when Ali Riza Pa.sha deposed Baud, the last slave pasha of 
‘Iraq. The Jalili were followed into exile or retirement by the 
ruling families of the Kurdish hill states. Mohammed “the Blind” 
of Ruwanduz had a brief period of rebellious success but was cap- 
tured and made away with, and the last and best of the Kurdish 
princes disappeared when the Babans of Suleimaniyah ceased to 
rule (1850). In the south Qarbala was sternly disciplined (1842 
and 1852). But until Midhat Pasha no Mesopotamian governor 
made any attempt to solve the tribal problem by other means than 
striking, often feebly, at the elusive nomads in the hope that they 
would be compelled to obedience. Midhat (see Midiiat Pasha) 
won his reputation as a reformer in Baghdad (1869-72) by im- 
posing conscription and founding municipalities and administra- 
tive councils and by inaugurating a policy of land settlement. His 
aim was to wean the tribes from nomadism by selling state lands 
to their sheikhs upon easy terms giving security of tenure; where 
the sheikhs became landlords, as among the Muntafiq, their power 
over their followers waned and by the beginning of the 20th 
century the nomad Arabs, though by no means tamed, were less 
powerful and dangerous. 

Meanwhile the development of international communications 
had brought Mesopotamia and especially 'Iraq into the sphere of 
European politics. Great Britain sought a rapid route to India 
through a country where her Indian traders prospered and her 
consuls at Baghdad had been almost ambassadors since 1807. Cap- 
tain Chesney brought the first steamer down the Euphrates from 
Hirijik in 1836. A Turkish steamship company for river naviga- 
tion was formed in 1855 and in t86i the Lynch Company ob- 
tained a concession for the maintenance of two steamships on 
the Tigris, though the idea of the Euphrates line as a mail-route 
to India had been abandoned. The telegraph was introduced be- 
tween 1861 and 1864; railway schemes, first mooted in 1842 and 
temporarily abandoned owing to the opening of the Suez canal 
were revived by the Germans, who in 1899 obtained the original 
concession for a railway to the Persian gulf. The subsequent 
effect of this great scheme upon international politics and particu- 
Jiirly upon the relations of Great Britain, Germany and Turkey 
'5^ described elsewhere (see Baghdad Railway; Turkey). The 
section from Baghdad to Samarra was completed on the eve of the 
World War. Schemes for the revival of prosperity by the repair 
<^f the old irrigation works began to interest the Turks, and the 
I'lindiyah Barrage was completed by Sir W. Willcocks in 1913. 


But though the latest Turkish rulers were more efficient in some 
respects than those of the 19th century they were equally unpopu- 
lar. Their ideas on education went no further than the conversion 
of Arabs and Kurds into indifferent copies of the Turkish effendi; 
their justice was still venal; their customs ofi&cials were still cor- 
rupt and the accessible taxpayer still paid for those whom the 
tax-collector dared not assess or was bribed not to see. Hopes 
disappointed by the Turkish revolutionaries of 1 908 began to turn 
to Arab nationalism and the outbreak of the World War found 
the Arabs of Mesopotamia with few exceptions either hostile to 
the Turk or, more often, indifferent to what might befall him. 
(For subsequent history see Traq.) (P. Gr.) 

Bibliography. — For the conditions since the Arab conquest, Guy 
Ic Strange, Lands of the Eastern CaUphate (1905), is especially useful. 
For the Mongol invasions, Ixjon Cahun, Turcs el Mongols (1907), 
is good. Of recent works the following are valuable: M. v. Oppenheim, 
Vom Mittelmeer zum Persischen Golf (vol. ii. 1889) ; D. G. Hogarth, 
The Nearer East (1902) passim; Sir M. Sykes, Dar ul Islam (1904) 
and The Caliphs* Last Heritage (1915) and, above all, S. W. Longrigg, 
Four Centuries of Modern Iraq (1925). The annual consular reports 
most nearly bearing on Mesopotamia were those for Aleppo, Mosul, 
Baghdad and Basra. 

M^\ps. — ^Thr following deserve special mention: v. Oi^penhcim 
op. cit., a most valuable large scale map in pockets of volumes; Sir 
M. Sykes, Geog. Journal xxx. op. p. 356 and xxxiv. op. p. 120; 
Hogarth, op. dt., T..ongrigg, op. dt., tribal map. 

MESOPOTAMIA, OPERATIpNS IN. The Anglo-Indian 
operations of 1914-18 in Mesopotamia were in their initial stages 
conceived on, comparatively speaking, modest lines. The object at 
the outset was merely (i) to protect the Anglo-Persian oil instal- 
lations, (2) to occupy the greater part of the Basra vilayet so 
as to secure possession of the Shatt al ’Arab and the districts 
immediately round the head of the Persian gulf, and (3) to im- 
press the Arabs and others in this region and in the territories 
intervening between the Ottoman empire and India. Steps had 
already been taken before relations between the Entente I’owers 
and the Porte were actually broken off, and a brigade of the 6th 
Indian Div. had been despatched to an island near the head of 
the Persian gulf. Then, on Nov. 7, two days after the British 
declaration of war on Turkey, these advanced troops appeared 
in their transports at the mouth of the Shatt al ’Arab. 

The fort guarding the entrance was taken, and the brigade en- 
camped some miles up the stream on the right bank. On learning 
this, the Turks hurried all available forces down from Basra; 
but, the rest of the 6th Div. having arrived under Sir A. Barrett, 
they were on the 17th attacked and overthrown. Basra fell on 
the 21st, and Barrett then promptly pushed troops up to Al 
Qurna, which was taken on Dec. 9. As considerable Turkish 
reinforcements were arriving from Baghdad, he was not alto- 
gether comfortably situated; but the Osrnanlis were not in aggres- 
sive mood, and the invaders were little interfered with during 
the first three months of 1915. The Indian Government in March 
decided to raise the expeditionary force to the strength of an 
army corps by adding the 12th Indian Div., and early in April 
Sir J. Nixon took over command from Sir A. Barrett, General 
Townshend at the same time taking over the 6th Division. 

L THE BRITISH ADVANCE UP THE TIGRIS 

During the latter part of April the Turks showed a marked 
increase of activity; but all their offensive efforts were frustrated, 
and Nixon, encouraged by these successes, decided to occupy 
Imara, 60m. north of Al Qurna on the Tigris. The task was 
entrusted to Townshend, who carried it out by making free use 
of water transport for moving his troops, and who made himself 
master of the place on June 3, capturing 17 guns and 1,800 
prisoners. Nixon now resolved on a blow against An Nasiriya, 
on the Euphrates, and the 12th Div. took possession of that town 
on July 25, capturing another 17 guns and 1,000 prisoners. The 
expeditionary force could then claim that it had effectually 
achieved the original object of the campaign. 

Occupation of Kut«— The authorities at Simla accepted 
Nixon’s proposal to advance up the Tigris to Kut al ’Amara — 
iSom. into the heart of the enemy’s country— and early in August 
Towmshcncl, with the 6th Div., began pushing forward from 
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'Amara. On Sept. 15 he drove an advanced Turkish force out 
of a position on the right bank of the Tigris about 1 5m. from Kut, 
and on the 28th completely defeated the enemy a little farther 
on at Es Sinn, taking 1,650 prisoners, 13 guns, and much war 
material, Kut was occupied, and the cavalry pursued the fleeing 
Osmanlis as far as A 1 ’Aziziya, half way to Baghdad. 

Kut was a place of strategical importance, because at this 
point the Shatt al Ilai, issuing from the Tigris, created a link with 
the Euphrates near An Nasiriya and provided the line of com- 
munications which would naturally connect Turkish forces on 
the lower Euphrates with Baghdad. It was furthermore the most 
populous spot between 'Amara and An Nasiriya on the one hand 
and Baghdad on the other. 

The idea of pushing on as far as Baghdad had already taken 
shape even before the occupation of Kut. The August discom- 
fiture in the Gallipoli Peninsula (sec Dardanelles Campaign), 
coupled with a belated realization that the Dardanelles venture 
would not succeed, had rendered the British Government eager 
for some dramatic achievement in Mesopotamia. The Indian 
Viceroy had advocated an advance on Baghdad when the start 
up the Tigris from ’Amara was materialising, and Townshend's 
triumph acted as a powerful .stimulus to such aspirations. Nixon 
intimated early in October that he could open a road to Baghdad, 
under the circumstances then existing, but could not hold the 
city if it were taken. The military authorities at home, while 
admitting the possibility of capture, regarded permanent reten- 
tion as out of the question with the limited numbers available, 
and they declared that if the place was to be held Nixon must 
be reinforced by two divisions. But, influenced by political con- 
siderations, the Government became insistent. Nixon was told on 
Oct. 31 that he might advance on the city. 

First Baghdad Offensive Fails. — Townshend was unable to 
begin his advance for a fortnight, even after receiving the order 
to advance, owing to shortness of supplies and the need of or- 
ganization for the hazardous effort. He advanced from Al ’Aziziya 
on Nov. II, and on approaching Ctesiphon some days later he 
found the Turks to be assembled there in strong force and 
expecting reinforcements. He attacked them on the 21st and j 
wa.s at first succes.sful; but additional Ottoman troops arrived 
during the fight and recovered much of the lost ground, Town- 
shend s losses in the action proved very heavy and on the night of 
the 25lh he moved off. He halted on the 29lh. Next day the 
pursuing Turks came up and delivered a resolute attack, which 
was, however, beaten off, and after that the sorely tried little 
Anglo-Indian army was not seriously interfered with on its way to 
Kut, which was reached on Dec. 3. So, for the moment, ended 
the ill-advised Baghdad adventure. 

II. THE SIEGE OP KUT 

With the approval of the Home and Indian Governments, 
Nixon decided that Townshend was to remain where he w’as, 
although if he did so he was bound to be invested. They assumed, 
too readily, that he would be relieved before his supplies ran out. 
By Dec. 8 Kut was hemmed in on all sides. Its situation, 
in a deep loop on the left bank of the Tigris, rendered the 
place readily defensible against a.s.sault or siege approach, and the 
German Field-Mar.shal von der Goltz, who had just taken supreme 
command of the Ottoman forces in Mesopotamia, realized that 
unless it fell to an early assault the main Turki.sh task in this 
region would be to guard again.st a relief. Nur-ed-Din, the Turk- 
ish commander on the spot, had four divisions at hi.s disposal, 
and on Dec. 10, ii, and 12 he delivered unavailing onsets upon 
the narrow front that was not covered by the river. After that 
the siege became a blockade, part of Nur-cd-Din s troops moved 
down the river .some distance so as to confront any relieving force 
that might try to approach, and fortifications were erected. 

Attempts at Relief. — Meanwhile the 7lh and 3rd Indian 
Divisions had been detached from the Western Front in Europe, 
and bigan arriving in the middle of December in the Shatt al 
'Arab. Gen. Aylmer took charge of the troops who were to 
undertake the relief of Kut, and units as they disembarked were 
pushed on to ’Amara with all speed and proceeded thence up the 
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Tigris. In spite of a lack of artillery the Turks were driven 
out of their advanced position at ’Ali Gharbi, were again defeated 
at Shaikh Sa’ad and, after a further defeat, ifell back to the lines 
of Umm al Hanna, 20m. from Kut on the left bank of the Tigris. 
When on Jan. 21 the relieving force essayed the storming of the 
Umm al Hanna position the effort failed and so numerous were 
the casualties that Aylmer felt compelled to pause in his offensive 
and to await reinforcements. About the same date Sir P. Lake suc- 
ceeded Sir J. Nixon in the chief command. 

Improvement of Organization^Lake set himself to place 
Aylmer’s line of communication on a better footing, to improve 
the medical arrangements, and to develop the wharves at Al 
Qurna and Basra. Material of all kinds was, however, deficient, 
and the Turks were in the meantime developing their lines of 
defence on both banks of the Tigris below Kut, rendering the 
task of a relieving force more and more difficult. The British 
Government had, on receipt of the bad news about Umm al 
Hanna, ordered the 13th Div. to proceed from Egypt to Mesopo- 
tamia; but to move these troops from Suez to the front of the 
Tigris necessarily took some weeks. Aylmer attempted no for- 
ward movement during February, but on the night of March 
7-8, without waiting for the 13th Div., he advanced from near 
Shaikh Sa'ad against the Es Sinn position, intending a surprise. 

This was on the right bank of the Tigris, less than lom. from 
Kut, considerably higher up than Umm al Hanna and the defile 
caused by the Suwaiqiya marshes on the farther bank ; but owing 
to the Turks holding that defile Aylmer’s flotilla was prevented 
advancing above Umm al Hanna. When the assailants advanced 
against the reinforced Turks, they were beaten back and had to 
retire to Shaikh Sa’ad. 

Surrender of Kut. — ^I'he garrison of Kut was already on much 
reduced rations; but Gen. Gorringe, who had succeeded Aylmer, 
could make no fresh attempt for nearly a month owing to trans- 
port and supply problems. On April 5, however, the 13th Div., 
under Gen. Maude stormed the Hanna lines and penetrated well 
into the defile on the left bank of the Tigris; but, when first the 
7th Div. and then the T3th Div. attacked the Sanniyat lines at 
its farther end, they were in each case repulsed. A final effort was 
made by the 7th Div. on the 22nd against Sanniyat, which nearly 
succeeded. Finally, on the night of the 24th, a steamer loaded 
with provisions tried to run the blockade but failed, and on the 
29th Kut, with its garrison of 9,000 British and Indian troops, 
surrendered. The efforts to save it had cost 24,000 casualties. 

British Opinions. — A Royal Commission was set up a few 
months later to enquire into the operations that had taken place 
in Mesopotamia, and its conclusions were to the effect that the 
undertaking of a campaign on so ambitious a scale without 
adequate forethought and efficient preparations was worthy of 
blame; it also animadverted in strong terms on the very unsatis- 
factory character of the medical arrangements during the early 
stages of the venture. 

III. THE BAGHDAD OFFENSIVE 

Great developments took place on the Anglo-Indian line of 
communications, and at the base, during the summer. A reason- 
able amount of heavy artillery was gradually accumulated. An 
additional division arrived from India. Landing facilities at the 
ports were vastly improved. A change, moreover, took place in 
the chief command, for, after replacing Gorringe in charge of the 
forces at the front in July, Gen. Maude a few weeks later be- 
came commandcr-in-chicf — vice Sir P. Lake, whose health had 
broken down. By the beginning of December Maude had been 
furnished with enough river craft, his supply system was suffi- 
ciently advanced and he had the necessary war material at his 
command to justify his embarking on offensive operations of a 
far-reaching kind, and on Dec. 13 he struck. 

Disposition of the Forces. — ^Von dcr Goltz had left Mesopo- 
tamia and Khalil Pasha was now in command. It must be pointed 
out that Maude started his offensive with a force four times the 
strength of that which, under Townshend, had advanced to Ctesi- 
phon a year earlier. His army astride of the Tigris was of neces- 
sity disposed in echelon, with its left (the II. Army Corps under 
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Gen. Marshall) about £s Sinn, and its right (the I. Army Corps 
under Gen. Cobbe) facing Sanniyat. Maude’s plan was to push 
his left yet farther forward, to clear the right bank of the Tigris 
to well above Kut, and, when these dispositions should have taken 
effect, to force the lines of Sanniyat with his right. 

Marshall opened the offensive by forcing the Shatt al Hai 
after a night march, and by capturing some of the Turkish de- 
fences which formed a bridgehead south of Kut. During the 
struggles that ensued, which lasted some weeks, Khalils troops 
offered a stout resistance, so that although Maude’s operations 
on the right bank of the Tigris were almost uniformly successful, 
they proceeded slowly and by successive stages. By the middle 
of February the whole of the Turki.sh entrenched camp on that 
bank was in Anglo-Indian hands, and the Ottoman troops had 
all withdrawn to the farther side of the great river. No sooner 
had this part of the programme been accomplished than Cobbe 
on the 17th attacked Sanniyat. The effort failed for the moment; 
but when the assault was repeated five days later it proved suc- 
cessful, and after a stern contest the formidable lines were at 
last carried. On the same day Marshall by a brilliant feat of 
arms forced a passage across the Tigris at Shumran, and no cour.se 
was then left open to the Ottoman commander but to abandon 
Kut and retire in haste up the left bank of the river.* Maude’s 
flotilla, hitherto blocked by Sanniyat, pushed up at once past 
Kut, and the Anglo-Indian army won a victory that went far 
towards wiping out the discomfitures of the previous year. 

Turkish Retreat from Kut. — With his supplies guaranteed 
by the arrival of the water transport, Maude pressed on along 
the left bank of the Tigris on the heels of the fugitive Osmanlis. 
The river channel between Kut and Al ’Aziziya has many loops 
and bends, making it difficult for a naval force and a military 
force to act in concert; but on Feb. 26 the British gunboats 
after a smart action destroyed or captured practically the entire 
Turkish flotilla. The question of proceeding to Baghdad now 
arose. The army commander had from the outset contemplated 
the capture of that city after he should have expelled the enemy 
from Kut, and now received permission to carry out his plan. He 
found himself obliged to halt for some days at Al ’Aziziya, how- 
ever, for fear of outrunning his supplies. On March 4 the Anglo- 
Indian army resumed its advance, and it was found that the 
Turks had fallen back behind the Diyala. Maude threw a bridge 
;uTo.ss the Tigris, and by March ii Baghdad was in British hands. 

The Turks had withdrawn northwards, but Maude allowed no 
pause in the offensive to take place. Cobbe pushed up the right 
bank of the Tigris, along which a stretch of railway ran from 
Baghdad as far as Samarra, heavily defeated an opposing force at 
Mushahida, while Marshall conducted a most successful campaign 
on the Shatt al ’Adhaim. Cobbe, moreover, completed the opera- 
tions on the right bank of the Tigris by the capture of Samarra. 

Further Progress Northwards, — The virtual conquest of 
Mesopotamia in a four and a half months’ campaign had been 
brought about by the resolute execution of a plan of operations 
that was based on correct calculation of requirement. s — ^by a 
triumph of forethought on the part of a chief who always relent- 
lessly followed up his successes in the field. Neither the stout 
resistance offered by the Ottoman troops nor the formidable 
d(‘fcncc works which they had elaborated around Kut had in 
reality proved the greatest stumbling block in Maude’s path. 

A railway was constructed from Kut to Baghdad, sanitation 
and policing were established in the capital, comforts and rccrca- 
1 ion were provided for the troops, and effective steps were taken 
lo tap the supply resources of the fertile tracts that were in 
f>ccupation of the army. In the late summer it appeared that the 
Turks under German instigation were contemplating an effort to 
recover Baghdad. This made Maude the keener to resume the 
offensive, and on Sept. 28 he struck his first blow by the capture 
of Ramadi on the Euphrates. This victory was followed up by 

Tn justice to earlier efforts and to the Turkish resistance, it should 
0‘rliap.s be pointed out that the British had now a four to one 
superiority of force over the enemy; further, that owing to the 
failure of' the cavalry pursuit the Turkish forces escaped disaster and 
retreated in relatively good order. 


successful operations in clearing the Jabal Hamrin, and by the 
occupation of Tikrit on the Tigris at the beginning of November. 
A few days later, however, the army commander was struck down 
by cholera, and he died on the loth. He was succeeded by Sir 
W. Marshall. 

IV. OPERATIONS IN 1918 

The country traversed by the Tigris above Tikrit and extending 
north for a long distance is a sterile tract, hilly and broken at 
some points; the ordinary route from Baghdad to Mosul does not 
therefore follow the river but takes a direction to the east through 
Kifri and Kirkuk. 

Maude’s Plan, — Maude had intended to conduct his main 
advance by this line, but his death just at the moment when the 
project was to be put in execution created some delay; his suc- 
cessor, however, set troops in motion through the Jabal Hamrin 
in December, and by these Kifri was occupied in Jan. 1918. 
Having secured that point, Marshall suddenly set his extreme 
left wing on the Euphrates in motion in the middle of February, 
with the result that Hit was cai)tured and the Turkish divi.sion 
which had retired up the river was surrounded, 5,000 prisoners 
and all its guns being taken. Transport difficulties were hamper- 
ing the advance beyond Kifri on the other flank, but on April 
29 the Ottoman forces were heavily defeated on the road to 
Kirkuk, losing 3,000 prisoners, and a week later Kirkuk was 
taken. Marshall, however, decided to withdraw his advanced 
troops in this quarter to Kifri, and active operations then prac- 
tically ceased for five months. 

An endeavour to preserve Baku from the Turks failed; but it 
at least prevented the despatch of some of the Ottoman troops 
in Transcaucasia to confront the Anglo-Indian army in northern 
Me.sopotamia. 

Closing Stages of the Campaign. — ^'I'hc fall of Baku oc- 
curred just when the season had again become suitable for active 
operations on and about the Tigris, and Marshall was now direc- 
ted to occupy Mosul, an undertaking for which he had been 
preparing all the summer. The best of the Turkish divisions 
were at this time assembled astride of the Tigris at Al Fat ha, the 
point where the river breaks through the Jabal Hamrin range of 
hills. Here a naturally formidable position had been strongly 
forlified, and another position a few miles higher up the river 
had also been prepared for defence. Marshall decided to throw an 
adequate force across the Ottoman communications l)ctween Al 
Fatha and Mosul. He entrusted the conduct of the operations 
as a whole to Gen. Cobbe, and arranged for a column to advance 
simultaneously from Kifri by Kirkuk towards Mosul. 

Surrender of Ismail Hakki, — The final campaign in Mesopo- 
tamia began on Oct. 23 and it lasted only one week. Two cavalry 
columns, that with the shorter distance to cover being accom- 
panied by some infantry, crossed the Jabal Hamrin many miles 
jto the east of Al Fatha, passed the Little Zab a long way above 
it*' junction with the Tigris, and hit off that river several miles 
to the rear of the Turkish positions at and above Al Fatha. In 
the meantime the 1 7th Div. operating on the right bank and the 
iSth Div. operating on the left bank of the Tigris moved forward 
from above Tikrit. Finding himself threatened by the cavalry 
forces which were approaching the river between him and Mosul, 
Ismail Hakki Pasha, who commanded the Turks, now withdrew 
from the Al Fatha position to the one higher up at the confluence 
of the Little Zab, followed up by the two Anglo-Indian divisions. 
But the 1 8th Div., advancing on the left bank of the Tigris, 
forced a passage across the Little Zab on the 25th, thus turning 
Ismail Hakki's left flank, and the Pasha thereupon transferred 
his troops across the river and broke up his bridge. 

On the 27th the 17th Div. was pressing the Turks, who were 
now all collected on the left bank of the river, and on the same 
day one of the cavalry columns forded the stream and began 
moving down that side of the channel against the enemy’s rear. 
The 17th Div. was heavily engaged on the 28th before it finally 
made itself master of Ismail Hakki’s position at the confluence of 
the Little Zab. That commander thereupon retreated to Shar- 
qat, but on the morrow the last hope of the trapped Turkish 
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force was destroyed when a relieving column that was approach- 
ing from Mosul was defeated by Cobbe’s cavalry. All that day 
Ismail Hakki resisted the advance of the Anglo-Indian forces 
on Sharqat. On the morning of Oct. 30, however, just as the 
1 7th Div. was about to launch a final attack, the white flag was 
displayed within the Turkish lines, and the whole of one Ottoman 
division, together with the bulk of another one, surrendered, 
11,000 prisoners, 51 guns, and imposing stores of war material 
falling into the victor's hands. 

The Kirkuk column had in the meantime been steadily work- 
ing its way forward towards Mosul, almost unopposed, and 
Cobbe's forces were about to advance on the city from about 
Sharqat, when tidings came to hand of the .signing of the Armis- 
tice. Mosul was occupied a week later, but the Ottoman power 
of resistance in this theatre of war was in any case shattered as 
a result of Marshall’s final blow. Thus the long drawn-out strug- 
gle in Mesopotamia, which had proved so consistently favourable 
to the Anglo-Indian arms since Maude had launched his offen- 
sive at the close of 1916, ended in a blaze of triumph two years 
later, concurrently with what constituted the most sweeping 
tactical success that had been gained by either side during the 
course of the campaign. 

BiuLiOGRAPiiY. — E. Candler, The Long Road io Baghdad (1919); 
C. E. Callwell, The Life of Sir S. Maude (1920) ; L. C. Dun.stcrville, 
The Adventures of Dunsier Force (1920) ; C. V. Townshend, My 
Campaign in Mesopotamia (1920) ; F. J. Moberly, The Mesopotamia 
Campaign (Official, 1926). See also W()ri.d War: Bibliography. 

(C. E. C.) 

MESOXALIC ACID crystallises from water in deliquescent 
prisms and melts wu'th partial decomposition at i iq-i 20® C. Mes- 
oxalic acid (Dihydroxymalonic acid), (H0)2C(C02H)2, was ob- 
tained originally by J. v. Liebig (1838) by alkaline hydrolysis of 
alloxan iq.v.) but the mo.st convenient preparation is from 
sucrose, dextrose, laevulose, lactose, maltose or starch by oxida- 
tion with .strong nitric acid. Although this oxidation has attracted 
attention for 150 years, only recently has it been .shown that by 
this process 100 grams of sucrose yield ii grams of sodium 
mesoxalate together with 40 grams of oxalic acid (F. D. Chatta- 
way and H. J. Harris, 1922 ). Both anhydrous and hydrated esters 
are known. Ethyl oxonialonate, 0:C(C02-C2H5)2, a golden yellow 
liquid, boils at io3-io8°/r3 mm. and is obtained by the action 
of dry nitrous anhydride, N2O.,, on ethyl malonate at 0° C. It 
changes into its colourless hydrate, ethyl dihydroxymalonate, 
which crystallises from benzene, chloroform and other organic 
solvents in plates or prisms melting at 57® C (O. Kamm and 
others. Organic Syntheses, New York, 1925). Mesoxaldialdehyde, 
CHO CO CHO. when anhydrous is a pale yellow brittle hygro- 
scopic mass obtained in hydrated form by decomposing phorone 
diozonide with iced water. {See Ozomdes.) 

MESOZOA, a .small group of minute parasitic animals, com- 
prising two classes: ( i) the Rhombozoa, which are found only in 
the kidneys of Cephalopods, and (2) the Orthonectida, which in-r 
fest Ophiurids. Polychaets, Nemertines, Turbellaria and possibly 
other groups. 

('la.ss I. Rhombozoa. — These animals consist of a central cell 
from which certain reproductive cells arise, enclosed in a single 
layer of flattened and for the most part ciliated cells; some of 
them are modified at the anterior end and form the polar cap. 
There arc two orders, the Dicyemidaj with a polar cap, by which 
they are fixed in the renal cells of their host; and the II et- 
crocyemida, with no polar cap and hence free. There are two 
phases. The “Nematogen" gives rise to vermiform larvae like 
itself which never leave their host. The “Rhombogen” gives 
origin to infu.soriform larvat', which e.scape from their original 
host and probably infect new ones. A Rhombogen may second- 
arily develop into a Nematogen. 

Class II. Orthonkctida. — The Orthonectida contain animals 
ivith a central mass destined to form male and female reproduc- 
tive cells surrounded by a single layer of ciliated ectoderm cells 
arranged in regular rings. Muscular fibrils occur between the 
outer and inner cells. The sexes are separate and unlike, and 
there are two kinds of females, cylindrical and flat, the latter 
from parthogenctic eggs. There are two genera, Rhopalura and 


Staecharthrum, the latter found in a Polychaet. 

See Parker and Haswell, Text-hook of Zoology, Vol. I. (1928). 
MESOZOIC ERA, in geology, the name given to the period 
of time between the Palaeozoic and Kainozoic eras ; k is synony- 
mous with the older and less satisfactory term ‘‘Secondary” as 
applied to the major divisions of geological time. See Geology. 

MESQUITE or HONEY LOCUST, in botany, a tree, 
native of arid regions in the south-western United States and 
extending southwards to Chile and the Argentine Republic. It is 
known botanically as Prosopis juli flora, and belongs to the family 
Leguminosae (suborder Mimoscae). It reaches 40 or 50 ft. in 
height with a trunk usually not more than 6 to 1 2 in. in diameter, 
and divided a short distance above the ground into numerous 
irregular crooked branches. The remarkable development of its 
main root in relation to water-supply renders it most valuable 
as a dry-country plant; the root descends to a great depth in 
search of water, and does not branch or decrease much in diameter 
till this is reached. It can thus flourish where no other woody 
plant can exist, and its presence and condition afford indications 
of the depth of the water-level. When the plant attains the size 
of a tree, water will be found within 40 or 50 ft. of the surface; 


The two classes of mesozoa. as illustrated by dicyemennea 

ELODONES. ON LEFT. AND RHOPALURA GIARDII, ON RIGHT. THESE PARA- 
SITES INHABIT. RESPECTIVELY, THE KIDNEY OF CEPHALOPODS AND BODY 
CAVITIES OF AMPHIURA 

when it grows as a bush, between 50 or 60 ft.; when the rout.^ 
have to descend below 60 ft., the stems are only 2 or 3 ft. high 
These woody roots supply valuable fuel in regions where no wood 
of fuel value is produced above ground. The wood is almo.si 
indestructible in contact with soil, and is largely used for fenu- 
posts and railway ties. The ripe pods supply a nutritious food: 
and a gum resembling gum arabic cxude.s from the stem. 

An allied species Prosopis pubescens, a small tree or tall shrub, 
native of the arid regions of the south-western United States 
from western Texas to southern Utah, Nevada and Califonua 
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and south to Mexico, is known as the screw-bean or screw-pod 
mesquite from the fact that the pods are twisted into a dense 
screw-like spiral; they are used for fodder and are sweet and 
nutritious, but smaller and less valuable than those of the 
mesquite. The valuable fodder grasses of the prairies of the 
United States known as mesquite grasses, belong to the genus 
Boutelona. 

See C. S. Sargent, StVva of North America (i8q 2) ; G. B. Sudworth, 
Forest Trees of the Pacific Coast (1908) ; and W. L. Jepson, Trees of 
California (1909) and Manual of the Flowering Plants of California 

(1925). 

MESS, a dish sent to table (late Lat. missum, past participle 
of mittere, to send or place in position). The term is also used 
of p)crsons who are in the habit of eating their meals together, 
and thus of the parties into which a ship’s company or a regiment 
is divided. Originally, a mess in this sense was a group of four 
persons sitting at one table and helped from the same dishes, 
in the Inns of Court, London, the original number is preserved, 
four benchers or four students dining together. 

MESSAGE. A communication either verbal, written or 
printed, sent from one person to another. Message is the term 
generally applied to the official communications addressed by 
the heads of states to their legislatures at the opening of the 
session or at other times. These, though written, have the force 
of a face-to-face sj^eech. The sessional and other messages to 
Congress of the president of the United States of America are 
printed State documents. Washington and John Adams de- 
livered them in person, but this was discontinued by Jefferson. 

In Scottish law a messenger-at-arms is an official appointed 
by Lyon-King-at-Arms to execute summonses and letters of 
diligence connected with the Court of Sessions and Court of 
Justiciary {see Writ: Scotland). Technically the term “mes- 
senger” is given to an endless rope or chain, passing from the 
capstan to the cable so that the latter may be hauled in when 
the messenger is wound round the capstan; also to a similar con- 
trivance for hauling in a dredge. 

MESSAGER, ANDRE CHARLES PROSPER (1853- 

1929), French musician, was born at Montluqon on Dec. 30, 
1853; he studied at Paris and in 1874 became organist at St. 
Sulpice. The production of his comic opera La Basoche in 1890 at 
(he Opera Comique (English version in London the following 
year) established his reputation, which was increased by the light 
operas as Madame Chrysantheme (1S93), Mirctte .(1894), Les 
Pctltcs Michus (1897), and Vcroniqtic (1898), the latter of which 
had a great success in London. He was conductor and director at 
the Opera Comique and was made a Commander of the Legion of 
Honour in 1927. He died Feb. 24, 1929. 

MESSAGERIES MARITIMES, COMPAGNIE DES. 

This steamship company, the oldest French navigation enterprise, 
arose first from a Convention passed on Feb. 28, 1851 with the 
Minister of Finance, “for the establishment and cxpiloitation of 
a maritime postal service in the Mediterranean.” The first sailing 
under the Messageries flag was the departure of the “Hellespont” 
for Civita Vecchia on Sept. 9, 1851. On Jan. 19, 1852 the Com- 
pagnie des Services Maritimes des Messageries Nationales was 
constituted and was authorised as an active company by a decree 
of the President of the Republic, dated Jan. 22, 1852. Its present 
name was adopted on Aug. i, 1871 

The first regular lines of the company were from Marseilles 
by Malta and Italy to Constantinople and Alexandria and in 
1853 the company extended its services to different parts of 
Greece. In the following year the services to Algeria and Tunis 
were instituted and in 1855, the 16 original ships had grown to 58. 
In i860 on the authority of the State, an Atlantic Mail line was 
inaugurated from Bordeaux to Senegal, Brazil and La Plata. In 
1862 services to the chief ports of India, Indo-China, Dutch East 
Indies and China proper were instituted and two years later 
i^uiinion and Mauritius Islands were included. In 1866 the lines 
extended to take in Japan. In 1872 the fleet owned by the 
^'umpany numbered 64 ships, in 1912, 62, representing a gross 
fnnnage of 285,161. The earlier ships were not suited to the long 
Voyages undertaken and their replacement was a long and tedious 
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affair. In 1914 there were 60 steamers in the company’s service 
(tonnage 284,000) ; a little over 10 years later the company had 
lost 22 ships (117,000 tons) in war and 31 ships from other 
causes, a total of 258,000 tons. In the same period 55 ships were 
added to the company (representing 469,000 tons gross). 

In 1921 the entire organization of the company was altered. 
The whole fleet of passenger liners was transferred, by law of 
July 28, 1921, to a new company, called the Societe des Services 
Conlractuels des Messageries Maritimes. This new company runs 
regular passenger services from Marseilles to all parts of Asia 
and Africa, to Australia, to the islands of the Pacific via the 
Panama Canal, to all the important ports of Asia Minor and the 
Mediterranean, as well as circular tours, and is responsible for the 
fulfilment of the postal services. 

The Compagnie des Messageries Maritimes however .still exists, 
but is now mostly concerned with cargo-boats. These sail regu- 
larly from Marseilles or the north of the Continent, to the prin- 
cipal ports in the wmrld, with the exception of those in America. 
It also possesses several coastal services in Australia, Indo-China 
and Madagascar. (J. D. du S.) 

MESSAGE-STICKS. Amongst the natives of Australia, a 
branch of a tree is taken and notches made upon it in the presence 
of the messenger, who receives his instructions while they arc 
being made. The messenger carries the message-stick in a net 
bag, and on arriving at the camp to which he has been sent 
he hands it to the headman at some place apart from the others, 
saying to him, “So-and-so sent you this,” and he then gives his 
message, referring as he does so to the notches on the stick. 

The American Indians used a notched stick to record various 
incidents, such as the number of days spent on an expedition, the 
number of enemies slain, and the like. 

See B. Spencer and Gillen, Native Tribes of Northern Australia 
(1914). 

MESSALLA CORVINUS, MARCUS VALERIUS (64 

B.c.-A.n. 8), Roman general, author and patron of literature anti 
art. He was educatecl partly at Athens, together with Horace and 
the younger Cicero. In 43 n.c. he was proscribed, but escaped to 
the camp of Brutus and Cassius. After the battle of Philippi 
(42) he went over to Antony, and later sui)ported Oct avian. In 
31 Messalla was appointed consul in place of Antony, and took 
part in the battle of Actium. He subsequently held commands 
in the East, and suppressed the revolted Aquitanians; for this 
he cclebmted a triumph in 27. 

Messalla restored the road between Tusculum and Alba, and 
many handsome buildings were due to his initiative. He was a 
patron of letters after the model of Maecenas, and his immediate 
circle included Tibullus and the poetess Sulpicia. He was a friend 
of Tibullus and a patron of Ovid. There are two panegyrics on 
him by unknown authors, one printed in the poems of Tibullus 
as iv. T, the other included in the Catalcpton, the collection of 
small poems attributed to Virgil. 

As an orator, he followed Cicero instead of the Atticiziiig 
school, but his style was affected and artificial. Later critics 
considered him sup)erior to Cicero, and Tiberius adopted him as 
a model. 

Monograph.s by L. Wiese (Berlin, 1829), J. M. Valeton (Groningen, 
1874), L. Fontaine (Versailles, 1878); 11 . Schulz, Dc M. V. aetate 
(1886) ; “Mes.salla in Aquitania” by J. P. Postgate in Classical Review, 
March 1903 ; W. Y. Sellar, Roman Poets of the Augustan Age. Horace 
and the Elegiac Poets (O.xford, 1892), pp. 213 and 221 to 258; the 
spurious poem cd. by R. Mecenate (1820), 

MESSALLINA, VALERIA, the third wife of the Roman 
emperor Claudius {q.v.). She was notorious for her profligacy, 
avarice and ambition, and exercised a complete ascendancy over 
her weak-minded husband, with the help of his all-powerful 
freedmen. During the absence of Claudius from the city, Messal- 
lina forced a handsome youth named Gaius Silius to divorce his 
wife and go through a regular form of marriage with her. The 
freedman Narcissus, warned by the fate of another freednian 
Polybius, who had been put to death by Mcssallina, informed 
Claudius of what had taken place, and persuaded him to consent 
to the removal of his wife. She was executed in the gardens of 
LucuUus, which she had obtained on the death of Valerius Asiati- 
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cus, who through her machinations had been condemned on a 
charge of treason. She was only 26 years of age. By Claudius 
she was the mother of the unfortunate Britannicus, and of Octavia, 
wife of Nero. 

See Tacitus, Annals, xi. 1-38; Dio. Cassius lx. 14-31; Juvenal vi. 

X. 333, xiv. 331; Suetonius, Claudius; Merivale, Hist, of the 
Romafts under the Empire (1850, etc.) ch. 50; A. Stahr, “Agrippina” 
in Bildcr aus dem Alterthume, iv. (1865). 

MESSAPII, the name of an ancient tribe which inhabited, 
in historical times, the south-eastern peninsula or “heel” of Italy, 
known variously in ancient times as Calabria, Messapia, and 
lapygia. Their chief towns were Uzentum, Rudiae, Brundisium, 
and Uria. They are mentioned (Ilerod. vii, 170) as having 
inflicted a serious defeat on the Greeks of Tarentum in 473 b.c. 
Herodotus adds a tradition which links them to the Cretan sub- 
jects of “King Minos.” Their language is preserved for us in 
a scanty group of perhaps 50 inscriptions, of which only a few 
contain more than proper names, and in a few glosses in ancient 
writers. Very few originals of the inscriptions are still in exist- 
ence, though some few remain in the museum at Taranto. 

The inscriptions, so far as it is safe to judge from the copies 
of the older finds and from facsimiles of the newer, are all in 
the Tarenline-lonic alphabet. For limits of date, 400-150 b.c. 
may be regarded as probable. The genitival character of the 
endings aihi and ihi and the conjunctional value of inthi have 
been ascertained. Even now, hardly more than a few" words can 
be said to have been separated and translated with certainty — 
halatoras (masc. gen. sing.), “of a herald” (written upon a herald’s 
staff which was once in the Naples Museum); aran (acc. sing, 
fem.), “arable land”; mazzes, “greater” (neut. acc. sing.), the 
first tw"o syllables of the Latin maiestas; W"hile tepise (3rd sing, 
aorist indie.), “placed” or “offered”; and forms correspond- 
ing to the article (/a- — Greek to) seem also reasonably prob- 
able. 

Some phonetic characteristics of the dialect may be regarded 
as quite certain: (i) the change of the original short 0 to d\ 
(2) of final -m to -w; (3) of -wi- -/i- -jz- respectively to -nw- -tB 
and -SS-; (4) the loss of final d, and probably of find /; (5) the 
change of original dh to d {anda~Gx, 'kda) and bh to b; (6) 
-aw- before (at least some) consonants becomes -a-. (7) The 
form penkaheh is probably identical with the Oscan stem pompaio, 
which is a derivative of the Indo-European numeral *penque 

i, ^ j’ 

The proper names in the inscriptions show the regular Italic 
system of gentile nomcn preceded by a personal praenomen; and 
some inscriptions show the interesting feature which appears in 
the Tables of Heracleia of a crest or coat of arms, such as a 
triangle or an anchor, peculiar to particular families. The same 
reappears in the lovilae (q.v.) of Capua and Cumae. 

For further information see W. Deecke in a series of articles in 
the Rheinisches Museum, xxxvi. 576 sqq.; xxxvii. 373 sqq.; xl. 13 1 sqq.; 
xlii. 226 sqq.; S. Bugge, Bezzenbergers Beitrdge, vol. xviii.; L. Ceci 
Notizie degli Scavi (1908), p. 86; Professor Viola, ibid, 1884, p. 128 
sqq. and Giornale degli Scavi di Pompei, vol. iv. (1878), pp. 70 sqq. 
The place-names of the district are collected by R. S. Conway, The 
Italic Dialects, p. 31 ; for the Tarentinc-Ionic alphabet see ibid, ii., 461. 

Fc»r a discussion of the important ethnological question of the origin 
of the Me.ssapians see W. Helbig, Hermes, xi. 257; P. Kretschmer, 
Einleiiung in die Geschichte der griechischen Sprache, pp. 262 sqq., 
272 sqq.; H. Hirt, Die sprachliche Stellung der Jllyrischen {Festschrift 
fiir H. Kiepert, pp. 170-188). Reference should also be made to the 
discu*?sion of th(?ir relation to the Veneti by C. Pauli in Die Veneter, 
p. 413 sqq., especially p. 437; and also to R. S. Conway, Italic 
Dialects, i. 15. 

MESSEL, RUDOLPH (1848-1920), Anglo-Gcrman chemist, 
was born at Darmstadt on Jan. 14, 1848, and educated at the 
universities of Zurich, Heidelberg and Tubingen. He came to Eng- 
land in 1870, and took up industrial chemistry, making notable 
discoveries, especially in connection with the “contact” process for 
obtaining sulphuric acid {q.v.) for use in dye manufacture. He 
was elected a fellow of the Royal Society in 1912; and died in 
London on April 18, 1920. 

MESSENE, an ancient Greek city, capital of Messenia, 
founded in 369 b.c., after the battle of Leuctra and the first 
Theban invasion of the Peloponnese. by the combined Theban 


and Argive armies and exiled Messenians, invited to found a stat( 
independent of Sparta. The site, chosen by Epaminondas, la^ 
on the western slope of the mountain which dominates the Mes 
senian plain. The peak Ithome (2,630 ft.) served as acropolis 
Messene remained important under the Romans, but we heai 
nothing of it in mediaeval times. The hamlet of Mavromati occu 
pies a small part of the site. 

Pausanias describes the city, its temples and statues, its springs 
its market-place and gymnasium, its place of sacrifice, the toml 
of Aristomenes {q.v.) and the temple of Zeus Ithomatas on th( 
summit of the acropolis. What chiefly excited wonder were thr 
fortifications of Messene, which excelled all others of the Greel^ 
world. Of the wall, some 5 V m. in extent, considerable portions 
remain. Almost the entire circuit can still be traced. The wal 
is flanked by towers about 31 ft. high: these have two storey* 
and are entered by doors on a level with the top of the wal! 
reached by flights of steps. Of the gates only two can be located 
the eastern or Laconian, and the northern or Arcadian gate. The 
theatre, the stadium, the council chamber or bouleuterion, anc 
the propylacum of the market also remain, while on the shouldi i 
of the mountain are the foundations of a small temple, probabi) 
that of Artemis Laphria. 

See E. Curtius, Pelnponnesos, ii. 138 sqq.; W. M. Leake, Trawls in 
the Morea, i. 366 sqq.; J. G. Frazer, Pausanias' s Description of Greece 
Hi. 429 sqq.; W. G. Clark, Peloponnese, 232 sqq.; A. Blouet, Exped 
scient. dc Moree: Architecture, i. 37-42, Plates 38-47; E. P. Boblayp 
Recherches gengr. sur les mines de la Morie, 107 sqq.; C. Bursian. 
Geographic von Griechenland, ii. 165 sqq. 

MESSENIA (Gr. yieaarjvrj or Meaarjvia)^ the S.W. distrirl 
of the Peloponnese, bounded on the E. by Mt. Taygetus, on the 
N. by the river Neda and the Arcadian Mountains, on the S. 
and W. by the sea. Its area is some 825,000 acres. Historically 
and economically important is the great plain, watered by the 
river Pamisus (mod. Pirnatza), the most fertile tract in Greece, 
producing oranges, citrons, almonds, figs, grapes and olives. The 
plain is bounded N. by the Nomian Mountains (mod. Tetra.si. 
5,210 ft.); W. by the mountains of Cyparissia (4,000 ft.), which 
attains 3,160 ft. in Mt. Mathia (mod. Lykddimo). Off the south 
coast of the S.W. peninsula lie the three Oenussae islands and the 
islet of Theganussa (Venetikd). 

At the present day Messenia forms a department with its 
capital at Kalamata, and a population numbering (according to 
the census of 1907), 127,991. 

HISTORY 

The earliest inhabitants of Messenia are said to have been 
Pelasgians and Leleges {qq.v.). Then came an Aeolo-Minyan 
immigration. In the Homeric poems eastern Messenia is repre- 
sented as under the rule of Menelaus of Sparta, while the 
western coast is under the Nelcids of Pylos. Dorians under 
Cresphontes invaded the country from Arcadia and extendeil 
their rule over the whole district. The Dorians blending with 
the previous inhabitants produced a single Messenian race wiih 
a strong national feeling. But the fertility of the soil, the warm 
and genial climate, the mingling of races and the absence of 
opposition, combined to render the Messenians no match for their 
hardy and warlike neighbours of Sparta. War broke out which 
ended in the subjection of Messenia to Sparta {c. 720 b.c.). Two 
generations later the Messenians revolted, and under the leader* 
ship of Aristomenes {q.v.) kept the Spartans at bay for some 
17 years; those Messenians who did not leave the country wore 
reduced to the condition of helots. 

Revolt broke out again in 464 b.c.; the insurgents defende«l 
themselves for some years on the rock-citadel of Ithome, bus 
eventually they had to leave the Peloponnese and were sett It' I 
by the Athenians at Naupactus. After the battle of Leuctrii 
(371 b.c.) Epameinondas invited the exiled Messenians to retire 
to their country. The city of Messene {q.v.) was founded in 
369 B.c. to be the capital of the country and, like Megalopolis 
in Arcadia, a check on Sparta. A great part of the land remained 
very sparsely peopled, and Messenia never again became really 
powerful. After the fall of the Theban power it became an all> 
of Philip II. of Macedon. Subsequently it joined the Achaean 
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League, and we find Messenian troops fighting at Sellasia. The 
Spartan tyrant, Nabis, succeeded in taking the city but was forced 
to retire by Philopoemen and the Megalopolitans. It again joined 
the Achaean league, though much weakened by the loss of Abia, 
Thuria and Pherac, which entered the league as independent 
members. In 146 b.c. the Messenians were brought under Roman 
sway by L. Mummius. 

In the Middle Ages Messenia shared the fortunes of the rest 
of the Peloponnese. It was overrun by Slavic hordes, and was one 
of the battlefields of Byzantines, Franks, Venetians and Turks, 
who struggled for the possession of the Morea, as recalled by the 
ruins of the mediaeval strongholds of Kalamata, Coron (anc. 
Asine, mod. Korone), Modon {Methane) and Pylos. 

Bibliography. — ^J. G. Frazer, Pausanias*s Description of Greece, 
vol. iii.; W. Kolbe, Athcnische Mitteilungen, 364 seq. (1904), and 
M. N. Tod, Journal of Hellenic Studies, xxv. 32 seq.; L. Whiblcy, 
Companion to Creek Studies (1923), with useful bibliography. 
Physical features: A. Philippson, Der Peloponnes, 340-381 (1892). 

MESSIAH (Dan. x. 25, 26) and MESSIAS (John i. 41; iv. 
2). The word answers to the Hebrew ha-mdshiah, “the anointed.” 
There can be no doubt that magical power was ascribed to the 
anointing oil; the king was thereby rendered sacrosanct (i Sam. 
xxiv. 6 sqq.; 2 Sam. i. 14 sqq.; iv. 9 sqq.), and was considered 
lo be endowed with a .special virtue. Thus, whoever cursed the 
king is stoned as though God Himself had been cursed (2 Sam. 
xix. 22). In ancient Egyptian cultus the priest, after he had 
solemnly saluted the gods, began the daily toilet of the god, which 
consists in sprinkling his image, clothing it with coloured cloths, 
and anointing it with oil (Erman, Die aegyptische Religion). In 
the magical texts of Babylonia a similar virtue was attached to 
oil: “bright oil, pure oil, resplendent oil that bestows magnifi- 
cence on the gods ... the oil for the conjuration {siptu) of 
Marduk” (Tallquist, Maklu series, tablet vii. col. i, 31, sqq.; cf. 
Gressmann, Der Ursprung der israelitisch-judischen Eschatologle). 
We have evidence from the Tell cl-Amarna tablets that the anoint- 
ing of kings was known in Egypt and Syria c. 1400 b.c. 

On the intimate relation which in primitive times subsisted 
between the sorcerer and the king, see Priest. “Classical evi- 
(I(?nce points to the conclusion that in prehistoric ages ... the 
various tribes or cities were ruled by kings who discharged priestly 
duties” (Frazer, Early History of Kingship), Thus the early kings 
of Assyria were priests of Assur (Asur), the tutelary deity of 
Assyria. Tiglath-Pilescr I. {c. 1100 B.c.) calls his predecessors 
Sam.si-Adad and Ismi-Dagan, tssakku (pa-tc-si) of God Assur. 
Later kings, e.g., Shalmaneser II. and Assur-bani-pal call them- 
selves by the more definite title of sangu of Assur. The Hebrew 
word with the article prefixed occurs in the Old Testament only 
ill the phrase “the anointed priest” (Lev. iv. 3, j, 16, vi. 22). 
Hut “Yahweh's anointed” is a common title of the king of I.srael, 
applied in the Historical books to Saul and David, in Lam. iv. 
20 to’Zedekiah, and in Isa. xlv. i. extended to Cyrus. 

The definite emergence of the Messianic hope in the strict 
sense can hardly be traced in the Old Testament with absolute 
eertitude. Perhaps the clearest expression of such an idea is to 
be* found in Isaiah ix. 1-6 and xl. 1-9. Here it is to be noted 
that the former of these passages apparently gives up the con- 
nection of the Messiah with the Davidic dynasty, though the 
I'ltter reaffirms this. 

It is important to notice that what may be called the Messi- 
'inic age is often represented in the prophets without any personal 
Messiah. So the great Judaean prophets of the eighth century 
eonnect the salvation of Israel with the rise of a Davidic King, 
full of Yahweh’s spirit, in whom all the energies of Yahweh’s 
transcendental kingship are as it were incarnate (Isa. x. 6 seq.; 

I seq.; Micah v.). This conception, however, is not one of the 
runstant elements of prophecy; other prophecies of Isaiah ^s look 
frir the decisive interposition of Yahwch in the crisis of history, 
without a kingly deliverance. Jeremiah again speaks of the future 
I^avid or righteous sprout of David’s stem (xxiii. 5 seq.; xxx. 9) 
Ezekiel uses similar language (xxxiv., xxxvii.) ; but that such 
passages do not necessarily mean more than that the Davidic 
'dynasty shall be continued in the time of restoration under worthy 
Princes seems clear from the way in which Ezekiel speaks of the 


prince in xli., xlvi. The beginning of the process can probably be 
traced within the canon itself, in the book of Joel and the last 
chapters of 2 Lechariah; and if this be so, we see from Zech. ix. 
that the picture of the ideal king claimed a place in such construc- 
tions. In popular expectation the national Messiah was to be a 
scion of the house of David. Born at Bethlehem (Mich. v. 2) and 
destined to redeem Israel from the power of its foreign oppressors. 

Carefully to be distinguished from the above is the idea of the 
heavenly Messiah which meets us in certain Apocalyptic books. 
Though the “Son of Man” of Daniel vii. 14 does not appear to 
be a strictly Messianic figure, nevertheless it has exercised an 
important influence on Messianic doctrine. This is a very remark- 
able development, and one that is of great importance for the 
proper understanding of New Testament doctrine. 

The idea of a heavenly being who thus comes to view a.s a 
feature in old apocalyptic tradition is the source of the concep- 
tion of the heavenly Messiah — the Son of Man — of the Simili- 
tudes of the Book of Enoch (i Enoch xxxvii.-lxx.). The heavenly 
being “like unto a Son of Man” of Dan. vii. was in all probability 
identified by the author of Daniel with Israel’s angel-prince 
Michael; this angelic being was later, it would seem, invested 
with Messianic attributes, and so became the pre-existent heavenly 
Messiah of the Book of Enoch, who is to judge both men and 
angels. His standing designation in the Similitudes is “this (or 
that) Son of Man” seldom “the Son of Man.” In other passages 
he is called “the Righteous One” (xxxviii. 2, liii. 6, etc.), “the 
Elect One (xxxix. 6, xl. 5, etc.); “the Elect One of righteousness 
and of faith” (xxxix. 6), and “God’s ‘Anointed’” {i.e., Christ) 
(xlviii. 10, lii. 4). 

Unlike the earthly Messiah of the national hope, who is bom 
on earth of the seed of David, the angelic Son of Man of the 
Similitudes has his home in heaven “under the wings of the Lord 
of the Spirits” (xxxix. 7). He is pre-existent in heaven (xlv. i, 
seq.); his name was named “before the sun and the signs were 
created, and before the stars of the heaven were made” (xlvii. 3) ; 
he was “chosen and hidden” before the Lord of the Spirits, “before 
the creation of the world” (xlviii. 6). A real pre-existence of the 
Heavenly Messiah is here taught. It is noteworthy that empha- 
sis is laid on the pre-existence of his name. The wonderful Name 
of the Messiah is already dwelt upon in Isaiah ix. 6, and in the 
LXX. of Psalm Ixxi. («Heb. Ixxii.) 17 the same doctrine is 
unmistakably affirmed: His (Messiah’s) Name endures before the 
sun. 

The wonderful and mysterious character of the Name is some- 
times dwelt upon {cf. Ascension of Isaiah viii. 7, ix. 5), a feature 
which re-appears in the Johannine Apocalypse, where the Messiah 
bears a “name written which no man kiioweth but he himself” 
(Rev. xix. 12). 

It would seem that in this idea Jesus found the most adequate 
expression of his own Messianic consciousness but he profoundly 
modified the conception by combining it with the idea of the 
“suffering servant” of Isaiah liii. All the evidence suggests that 
the idea of the heavenly Son of Man was not commonly known 
or understood in a Messianic sense; cf. John xii. 34, where the 
multitude in Judea are represented as asking in surpri.se “Who is 
this Son of Man?” Possibly it originated in Galilee where Jesus 
and his disciples became acquainted with it. 

Bibliography. — ^J. Drummond, The Jewish Messiah (1877) ; V. H. 
Stanton, The Jewish and Christian Messiah (Edinburgh, 1886) ; £. 
Schiirer, Geschichte des Judischen Volkes (1898-1901), Eng. trans. by 
J. Maepherson and others, as A History of the Jewish People (1885- 
90-91); also art. “Messiah” in Ency, Bib., 4 vol. (1914). and in 
Hastings, Dictionary of Christ and the Gospels; V. Gall, Basilien Son 
Theon (Heidelberg, 1926). (O. H. B.) 

MESSINA, city, Sicily, 7 m. south-south-west of the promon- 
tory of Faro (anc. Promontoriim Pelorum) which forms the 
north-east angle of the island, capital of the province of Messina 
and seat of an archbishop. Pop. (1921) 114,051 (town); 176,485 
(commune). The site curves round the harbour, between it and 
the strongly fortified hills of Antennamare (highest point 3,707 
ft.). The straits, which take their name from the town, are here 
about 3i m. wide (over 2 m. at Faro). The passage through them 
is extraordinarily beautiful. It was a flourishing and beautiful city 
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when in igoS early in the morning of December 28 one of the 
most disastrous earthquakes ever recorded destroyed it totally. At 
Messina about 84,000 lives were lost; the damage was done chiefly 
by the shock and by the fires which broke out afterwards. The 
seismic wave which followed did vast damage elsewhere along 
the strait, notably at Reggio, Calabria, which was also totally 
destroyed. (Sre also EARTHQUAKn.) 

7 'hc facades of buildings at Messina in great part withstood 
the earthquake, but the remainder of the buildings was destroyed. 
The cathedral, begun in logS. had a fine Gothic fagadc: the interior 
had mosaics in the apses dating from 1330, and the nave contained 
26 granite columns, and a fine wooden roof of 1260. The rest was 
in the baroque .style; the high altar (containing the .supposed let- 
ter of the Virgin Mary to the people of Messina), richly decorated 
with marbles, lapis lazuli, etc., was begun in 1628 and completed 
in 17:6. The building is now being carefully restored. The new 
residential quarters, occupying a far larger space to the south of 
the old town, have very wide streets and low buildings: while 
the public buildings are being re-erected rapidly on the old site. A 
museum has also been formed containing the works of art that 
were saved. The importance of IMcssina is due to its harbour, a 
circular basin open on the north only, formed by a strip of land 
curving round like a sickle, from which it took its original name, 
Zanclc or rather bdyK\oVf the Sicilian equivalent of 

the Greek bptwavov, from which Trapani is derived). 

Zancle was first founded by pirates from Cumae, and re.scttled 
from Cumae under Pcriercs. and from Chalcis under Cratacmcnes, 
in the first quarter of the 8th century n.c. Mylae was occupied 
\er\- .soon afterwards, but the first regular colony of Zancle was 
Hirnera (64S ii.c. ). After the capture of Miletus by the Persians 
in 494 K.r. Milesians and Samians joined Anaxilas of Regium in 
occupying Zancle in the absence of its king Skythes, and the name 
was changed to Mes.senc, which is found on coins of the Samian 
type. About 480 Anaxilas established his authority at Messene. 
Jn 426 the Athenians gained the alliance of Zancle, but failed to 
obtain it in 415. 

Messina fell into the hands of the Carthaginians (397 b.c.). 
They destroyed the city, but Dionysius recaptured and rebuilt it. 
Timoleon finally expelled the Carthaginians in 343 b.c. In the 
wars between Agnthoclcs of Syracuse and Carthage, Messina sup- 
ported the latter. After Agathocles’ death, his mercenaries, the 
Mamertine.‘i. treacherously seized the town about 2S2 b.c. They 
came to war with Hiero II. of Syracuse and obtained help from 
Rome. This led to the first Punic War. At its close (241 b.c.), 
Messina became a free and allied city. During the civil wars 
Messina lield with 5 :iextus Pompeius; and in 35 b.c, it was sacked 
by Ociavian's troops, but it continued to flourish as a trading 
port, as the di.scovery of a large Roman necropolis (ist-3rd cent. 
A.D.) .shows. In the division of the Roman empire it belonged 
to the East; and in a.d. 547 Belisarius collected his fleet here be- 
fore cro.s.sing into Calabria. The Saracens took it (831), and it 
was the first permanent conquest of the Normans (1061). 

In i jgo Richard I. of England, with his cru.saders, pas.scd six 
months in Afessina. He quarrelled with Tancred, the last of the 
Haute\ille dynasty, and sacked it. In 1194, with Sicily it passed 
to the Hohenstaufen under Henry VI., who died there in 1197; 
and after their fall was contended for by Peter I., of Aragon, and 
Charles L, of Anjou. At the time of the Sicilian Vespers (1282), 
Mes.^ina defended itself against Charles; Ruggiero di Loria de- 
feated the French off the Faro; and from 1282 to 1713 Messina 
remained a iiossession of the Spanish royal house. In 1571 the 
fleet fitted out by the Holy League again.st the Turk assembled 
at Messina, and in the same year its commander, Don John of 
Austria, celebrated a triumph in the city for his victory at Le- 
panfo (statue in the Piazza dclP Annunziata). Internal quarrels 
iietween the Merli, or aristocratic faction, and the Malvezzi, or 
democratic faction, fomented by the Spaniards, helped to ruin 
the city (1671-1678). The French at first came to its aid, but 
then abandoned it. In 174,3 fhe plague carried off 40,000 inhabi- 
tants. The city was partially destroyed by earthquake in 1783. 
During the revolution of 1848 against the Bourbons of Naples, 
Messina was bombarded for three consecutive days. In 1854 


deaths from cholera numbered about 15,000. Garibaldi landed in 
Sicily in i860, and Messina was the last city in the island taken 
from the Bourbons and made a part of united Italy under Viet 01 
Emmanuel. 

Messina was the birthplace of Dicacarchus, the historian (c. 32; 
B.c.) ; Aristocles, the Peripatetic; Euhemerus, the rationalist (c. 31 ( 
B.c.) ; Stefano Protonotario, Mazzeo di Ricco and Tommaso di Sasso 
poets of the court of Frederick II. (a.d. 1250); and Antoncllo d.i 
Messina, the painter (1447-1499). During the 15th century the gram- 
marian, Constantine Lascaris, taught in Messina; and Bessarlon wav 
for a time archimandrite there. (T. A.) 

:^SSINA, STILTS OF. The straits between Sicily and 
Italy, about 2 m. wide at the north extremity and 8 m. at Iht 
south, while the line taken by the train ferry between Reggio di 
Calabria Villa S. Giovanni and Messina is 5 m. long. At the nortli 
end a lowering of the water level of about 300 ft. would produce ;i 
small isthmus; and the origin of the separation of Sicily and Italy 
may be post-palaeolithic. (See Malta.) The straits were much 
feared by sailors in antiquity, especially owing .to the rocks and 
whirlpools known as Scylla and Charybdis (q.v .) ; and the current:' 
do, as a fact, present considerable difiicuUies, especially in a stronp 
wind. The main current runs from south to north, and the subsid- 
iary current in the reverse direction. They generally alternate 
every six hours, and are affected by the sun, the moon, and the 
winds. When the current runs from south to north, the level of 
the water in the straits falls from 6 to 8 in. and rises as much with 
the other current: when they are specially strong, they tear sea- 
ward from the bottom, and sometimes throw up fish with atro- 
phied or abnormal eyes, and with organs for the production of 
phosphorescence. Some 140 kinds of fish are caught in the straits, 
and they are especially rich in plankton. There is an Institute of 
Marine Biology at Messina, the straits being naturally a very 
favourable spot for such studies, as so many fish must pa.ss 
through when migrating. Much damage was done on both side.s 
of the -straits by the sea movement produced by the earthquake 
of Dec. 28, 1908. 

MESSINES, BATTLE OF, 1917. This British victory 
in the World War (q.v.)y one of the rare examples of an attack 
conceived and mounted on a true siege-warfare basis, is de- 
scribed under Ybres, Battles of, 1917. 

MESSIRIA: sec Bakkaea. 

MESSUAGE, in law, a term equivalent to a dwelling-house, 
and including outbuildings, orchard, court-yard and garden. 

MESTIZO, a term originally meaning a half-breed, one of 
whose parents was Spanish, and now used occasionally of any 
half-breed, but especially to denote persons of mixed Spanisli 
(or Portuguese) and American Indian blood (Span, from Pori. 
McsttQOy Lat. miscerc, to mix). 

MESTROyid, IVAN (1883- ), Yugoslav sculptor, ^va.'^ 

bom at Vrpolje in Slavonia, the son of Croatian peasants. The 
rudiments of his art were taught him by his father and at the 
age of 13 he was apprenticed to a marble cutter at Split (Spalato), 
and three years later entered the Vienna Academy where he 
studied under Hellmer until 1904. He exhibited at the Vieniin 
Secession, at the Austrian exhibition at Earl’s Court, London 
(1906), at Munich, Venice and Paris — ^where he attracted the 
notice of Rodin. He was largely responsible for a nationali.st 
artistic movement which included the sculptors Rosandic aiul 
Dujan Penic, the painter Ra< 5 ki and the architect PleCnik, and 
which culminated in the exhibition at Zagreb in 1910 and the 
Romo international exhibition of 1911. 

Mestrovic also made a large number of religious reliefs anci 
figures in walnut, of which two PietSi reliefs, one in the Nation;i! 
Gallery of British Art and one in private possession, are typit'^d 
of his bold cutting and great powers of design. His portraits iti- 
elude those of his mother (1908), Madame Banac (1913 
1915), his wife (1915), Sir Thomas Beecham (i 9 i 5 » 
National Gallery of British Art), Lady Cunard (1915) and 
St. George (1915). Among his later works the most importani 
are the richly decorated Racid memorial chapel at Cavtat, near 
Dubrovnik (Ragusa), Dalmatia (1020-22), the designs for the 
projected mausoleum of Bishop Petar jPetrovid Njegos, tht 
Montenegrin poet, to be erected on the summit of Mount Loveen 
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(1924), and figures of St. Francis of Assisi and “The Artist's 
Mother in Prayer*' (1925). In 1924 exhibitions of his work were 
held at the Fine Art Society in London and the Brooklyn Museum. 

See M. Curcin, Ivan MeHrovid, a Monograph, with bibliography 
and list of works (1919). For details of the Radid Chapel, see Deutsche 
Kunst und Dekoration, LIl. (1923). 

META, the Latin word for the goal which formed Ihe turning- 
point for the chariot races in the Roman circus. The metae 
consisted of three conical pillars resting on a single podium. 

METABOLIC DISEASES. All disease is primarily due to 
alterations, quantitative or qualitative, in the chemical changes 
in the protoplasm of some or all of the tissues of the body. 

Obesity (see also Corpulence). — ^It is as fat that the surplus 
food absorbed is stored in the body; but the power of storing fat 
varies enormously in different individuals, and in some is patho- 
logical. The reasons of this are probably manifold- One un- 
doubted cause is taking a supply of food in excess of the 
energy requirements of the individual. The amount of food may 
be absolutely large, or large relatively to the muscular energy 
evolved in mechanical work or in heat -product ion; but in either 
ca.se, when fat begins to be deposited, the muscular activity of 
ihe body tends to diminish and the loss of heat from the surface 
is reduced; and thus the energy requirements become less, and 
a smaller diet is sufficient to yield the surplus for further storage 
of fat. Fat is formed from carbo-hydrates, and possibly indirectly 
from proteids (see Nutrition). Individuals probably vary in 
their mode of dealing with these substances, some having the 
tendency to convert them to fat, some to burn them off at once. 
Probably the difference is to be .sought in endocrine action. 
In all ca.scs the fat stored is available as a source of energy, and 
numerous fat “cures" con.sisted in giving enough proteids to cover 
the requirements of the body, with fats and carbohydrates in- 
sufficient to meet the energy requirements of the individual. This 
is illustrated by the dietaries of some of the best known of these 
“curc.s": — 



Tn grams per diem 


Proteid 

k'at 

(arbo- 
hyd rates 

Calorics 

Banting's cure 
( lertcl's „ 

Kbstcin’s „ 

172 

J/O 

j 

8 

i -’.^“45 

1 1 

Si 

' 75 -'-o 

LIZ 

Ti 12 

1180-1608 

1401 


In a normal individual in moderate muscular activity about 
.>.000 calorics per diem are required (see Dietetics), and therc- 
lore under the diets of these “cures," especially when accompanied 
by a proper amount of muscular exercise, the fats stored in the 
body are rapndly used up. At the present time such diets arc 
combined with administration of thyroid extract (see Mwoedema, 
below). 

Diabetes (see also Diabetes Mellitus; Insulin), as dis- 
tinguished from transitory glycosuria, is produced by an inability 
of the tissues to u.se the .sugar pre.sented, which thus accumulates 
in the blood and escapes in the urine. One great source of energy 
being unavailable, the tissues have to use more fats and more 
proteids to procure the necessary energy, and hence, unless the.se 
•ne supplied in very large quantities, there is a tendency to 
emaciation. 

The power of storing and using .sugar in the tissues is .strictly 
limited, and varies considerably in healthy individuals. Normally, 
yhen about 200g. of glucose are taken at one time, some appears 
in the urine within one hour. In some individuals the taking of 
even loog. leads to a tran.sicnt glycosuria, while others can take 
-5og. or more and use it all. But even in the same healthy indi- 
vidual the power of using sugar varies at different times and in 
dilicrent conditions, muscular exercise markedly increasing the 
combustion. Again, some sugars are more readily used than 
nlhers, and therefore have a less tendency to appear in the urine 
taken in the food. Milk-sugar and laevulose appear in the 
Grille more readily than glucose. This power of using sugar pos- 
‘^c.sscd by an individual is now known to depend upon a due 


provision of insulin in ordinary cases, but glycosuria after poison- 
ing by carbon monoxide or phloridzin or after puncture of the 
fourth ventricle of the brain is susceptible of other explanations. 

The disease may be divided into two forms: — 

1. Slight Cases. The individual can use .small quantities of 
sugar, but the taking of larger amounts causes glycosuria. Sup- 
posing that the energy requirements of an individual are met by 
a diet of — 

Proteid 100 g. . 410 Calories 

Fat . . 100 ” . 030 " 

Carbohydrate 400 *’ . :^64o *’ 

2 ,q 8 o 

then if only loog. of glucose can be used, the energy value of 
3oog.. i.e., 1.230 calorics, must be supplied from piroteids and 
fat.s. To yield this, 300g. of proteids or i32g. of fats would be 
required. If these arc not forthcoming in the diet, they must be 
supplied from the tissues, and the individual will become emaci- 
ated; hence a diabetic on an ordinary diet is badly nouri.shed, and 
hence the huge appetite characteristic of the disease. 

2. Grave Cases. From the products of the splitting of proteids 
sugar can be formed, probably in the liver, and in the more serious 
form of the disease, even when carbohydrates are excluded from 
the food, .some of the sugar thus formed e.scapes consumption 
and may be excreted. Theoretically, igrm. of nitrogen will be 
set free for each 7-5g. of glucose formed. In the urine of grave 
cases of diabetes on a proteid diet, the proportion of nitrogen to 
sugar is about i to 2. This may mean that the theoretically pos- 
sible amount of .sugar is not yielded, or that some of the .sugar 
formed is u.sed in the economy. Both hypotheses may be correct, 
but the latter is supported by the fact that even in grave cases 
the decomposition of proteid may be dimini.shed by giving sugar, 
and (hat in mu.scular exerci.se the proportion of sugar may fall. 

In the course of the di.scase the amount of .sugar which the 
tissue.? can u.se varies from day to day. It is in the utilization of 
glucose — the normal sugar of the body — that the tissues chiefly 
fail. Many diabetics are able to use laevulose. or the inulin from 
which it is derived, and lacto.se (milk-sugar) to a certain extent. 
Under the administration of these sugars, however, the excretion 
of gluco.se may be increased, the tissues, apparently by using the 
foreign sugar, allowing part of the gluco.se which they would have 
con.sumcd to escape. 

The increased decomposition of proteid leads to the appear- 
ance of a large quantity of nitrogen in the urine — azotiiria — ^and 
to the formation of various acids. Sulphuric acid and phosphoric 
acid are formed by oxidation of the .Mjlphur and pho.sphorus 
in the proteid molecule. Organic acids of the lower fatty acid 
series oxybutyric and aceto-acetir acid with their derivative 
acetone also appear. They are in part formed from pirotcids and 
in part from fats. To neutralize them ammonia is devclof)ed and 
hence the proportion of ammonia in the urine is increa.sed. By 
the development of the.se various acids the alkalinity of the 
blood is diminished (acidosis). The development of these acids 
in large, quantities precedes the on.sct of diabetic coma. 

Disease of the Thyroid. — i. Myxoedema. The thyroid gland 
forms a material which has the power of increasing the metabolism 
of proteids and of fats: and when the thyroid is removed, a con- 
dition of .sluggish metabolism, with low temp)erature and a return 
of the connective tissues to an embryonic condition, supervenes, 
accompanied by the appearance of depression of the mental func- 
tions and by other nervous symp)toms. The di.sease myxoedema. 
w^hich was first described by Sir William Gull in 1873, was shown 
by Ord in 1878 to be due to degenerative changes in th( thyroid 
gland. It affects both sexes, but chiefly females, and is char- 
acterized by a peculiar puffy appearance of the face and hands, 
shedding of the hair, a low temperature and mental hebetude. 
The symptoms are similar to those produced by removal of the 
thyroid. The nervous symptoms may be in piart due to some 
alteration in the metabolism, leading to the formation of toxic 
substances. The administration of thyroid gland extract causes 
the symptoms to disappear. (Sec Goitre.) 
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2. CretUmm {q,v.) may be defined as myxoedema in the infant, 
and is associated with non-development or degeneration of the 
thyroid gland. The characters of the disease are due to diminished 
metabolism, leading to retarded development, and the treatment 
which has proved of service, at least in some cases, is the ad- 
ministration of various thyroid preparations. 

3. Exophthalmic Goitre (Graves s Disease or Basedow’s Dis- 
ease) chiefly affects young women, and is characterized by three 
main symptoms: increased rale and force of the heart’s action, 
protrusion of the eyeballs, and enlargement of the thyroid gland. 
The patient is nervous, often sleepless, and generally becomes 
emaciated and suffers from slight febrile attacks. The increased 
action of the heart is the most constant symptom, and the enlarge- 
ment of the thyroid gland may not be manifest. The condition 
is caused by increased functional activity of that gland or by 
changes in the parthyroids. 

Gout {q.v.). — ^The accumulation of urate of soda in the tissues 
in gout formerly led physicians to believe in a causal relationship 
between an increased formation of that substance and the onset 
of the disease. That uric acid is increased in the blood is un- 
doubted, but recent work points to the accumulation being, like 
the other symptoms of the condition, a result of some unknown 
modification in the metaboli.'^m and a purely secondary phenom- 
enon. The important fact that in leucaemia (von Jaksch), in lead- 
poisoning (Garrod ) and in other pathological conditions, uric 
acid may be increased in the blood and in the urine without gouty 
symptoms supervening, is one of the strongest arguments against 
the older views. The source of the uric acid so widely deposited 
in the gouty is largely the phosphorus-containing nucleins of the 
food and tissues. These in their decomposition yield a series of 
di-urcides, the. purin bodies, of which uric acid is one. Their excre- 
tion is increased when substances rich in nuclein, c.g., sw^eet- 
breads, etc., are administered. While uric acid itself has no 
injurious action, the closely allied adenin produces toxic symptoms. 
After the discovery of this source of uric acid, phy.siologists for a 
time inclined to regard it as the only mode of production. But it 
must be remembered that in birds uric acid is formed from the 
ammonia compounds coming from the intestine and muscles, 
just as urea is formed from the same substance in mammals. 
Uric acid is a di-ureide — a body composed of two urea molecules 
linked by acr>dic acid — an unsaturated propionic acid. It is 
therefore probable that in many conditions the conversion of 
ammonia compounds to urea is not complete, and that a certain 
amount of uric acid is formed apart from the decomposition of 
nucleins. 

Rheumatism. — Rheumatic fever was at one time regarded 
as due to some disturbance in the metabolism, but it is now be- 
lieved to be of streptococcal origin. Excluding peculiar changes in 
the joints which occur in rheumatoid arthritis and in Charcot’s 
disease and are almost certainly dependent on affections of the 
nervous .sy.'^tem, a large number of individuals suffer from pain 
in tlie joints, in the muscles and in the fibrous tissues, chiefly on 
exi>osure to cold and damp or after indiscretions of diet. This so- 
called chronic rheumatism appears to be a totally distinct con- 
dition from rheumatic fever; and although its pathology is not 
determined, it may be due either to a diminished elimination or 
an increased production of some toxic substance or .substances, 
but so far we have no evidence as to their nature. 

Rickets (see Rickets; Medical Research) is undoubtedly 
a manifestation of a profound alteration of the metabolism in 
childhood and is now regarded as being in large measure a food 
deficiency disease (avitamino.sis ). 

See Carl von Noorden, Metaholism and Practical Medicine (1907). 
METABOLISM, the biological term for the procc.s.s of chemi- 
cal change in a living cell (sec Nutrition; Diet and Dietetics). 

METALLGESELLSCHAFT A.G., a German company, I 
was founded in 1881, by Mr. William Merton, as a limited 
company, taking over the metal business of the private firm 
Philipp Abraham Cohen established in the beginning of the 19th 
century. Because of its dealings in metals, ores, pyrites, etc., the 
Company took interests in mining enterprises as well as in smelt- 
ing works and metal manufactories. During several years a spe- 


cial company, the Metallbank and Metallurgische Gesellschaft 
A.G. conducted the technical and financial part of the business, 
but in 1928 the two companies were amalgamated under the name 
of Metallgesellschaft A.G. 

The Metallgesellschaft with its branch offices and its foreign 
connections is one of the most important metal concerns in the 
world. The war caused considerable changes in its foreign re- 
lations, and untiring efforts had to be made to regain for the Com- 
pany its former strength. New connections had to be built up, 
new fields of business had to be looked for; the industrial activ- 
ity of the Company is much greater now than before the World 
War. 

MctallgcscUschaft A.G. is carrying on wholesale trade in non- 
ferrous metals, in ores, and in certain chemicals connected with 
the metal industry. A great deal of the copper, tin, spelter, lead, 
and aluminium dealt with are produced cither in its own smelter.^ 
or smelters under its control, such as Norddcutsche Affinerie in 
Hamburg, Berzelius on the Rhine, Hans-Hcinrich-Hutte in the 
Harz, etc. In its own works at Heddcrnheim, Mannheim, Co- 
logne, Nuremberg, etc., copper, brass, aluminium, and lead are 
being manufactured. Particular attention is concentrated on the 
production and propagation of light metals (aluminium alloys). 
Large research laboratories arc keeping up to date the technical 
processes concerning the concentration and smelting of ores and 
the refining and manufacturing of metals. Branch (“Lurgi”) 
companies are used for the exploitation of technical processes 
concerning chemistry and metallurgy. 

The present capital of the Company is 76,000,000 Reichsmark. 
Its headquarters are in Frankfurt-on-Main, and it is represented in 
all big commercial centres of the world. (S. Au.) 

METALLOGRAPHY. A polished piece of metal presents 
an appearance of complete homogeneity which does not suggest 
the existence of a complex internal structure. When the metal is 
broken, however, the fracture indicates a structure or texture 
capable of microscopic examination. This fruitful method, which 
forms the foundation of the science of Metallography, was first 
applied to metals by H. C. Sorby of Sheffield in 1861. It was 
subsequently developed in Germany by Martens, in France by 
Osmond and in England by Roberts-Austen and many others. 

The microscopic examination of metals cannot well be made 
by the use of sections thin enough to be transparent. It is 
therefore made by looking at a prepared surface of the specimen, 
and not through it. Careful preparation of the surface eliminates 
all accidental markings and scratches. An ordinary “polished" 
metal surface is much too rough for the purpose. Metallographic 
surfaces are prepared by rubbing a flat si>ecimen on successively 
finer grades of special emery papers, the scratches made by one 
grade being replaced by finer ones made by the next grade. The 
finest scratches are removed by a revolving disk covered with soft 
cloth or leather and fed with water and extremely fine polishinj; 
material, such as spxjcially washed alumina or magnesia powder 

The featureless mirror, so produced, is covered with a very thin 
surface layer of “flowed” metal which has been smeared or dragged 
over the surface during the polishing process. This surface 
lightly attacked by an “etching reagent.” For many metals a weak 
solution of nitric acid in alcohol, or of picric acid in alcohol, 
.serves as a useful etching reagent, but a great variety of solution.'^ 
has been developed. Lists of these are to be found in the text- 
books, etc. 

Structures of Metals. — ^The etching reagent, after removing 
the surface film, differentiates the various constituents which are 
present in the section so as to make them visible under the micro 
scope by the production of differences in the light-reflecting pow. r 
of the metal surface. Such differences may result either from the 
actual “colouring” of the surface by the formation of a coloin * 
film or from a roughening of the surface by partial solution—/ ^ 
the partial “unbuilding” of the structure at certain points. 

First we have the simple aggregate of crystals which we find 
pure metals and in those alloys which consist of a single so.k< 
solution. A typical example is shown in fig. i, Plate i. Tlie 
structure, seen under “normal” lighting, presents the appearaiK< 
of an irregular tesselated pavement; each of the roughly polygons 
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PHOTOMICROGRAPHS OF SURFACES OF PURE METALS AND ALLOYS SHOWING STRUCTURE 


1. Crystals In pure metal or an alloy consisting of a single solid solution. 

2. Finely laminated duplex structure of alloys of lowest melting point 
(“eutectics”) which c cur in certain series of alloys. 3. Structure of alloy 
showing crystals Imbedded in laminated matrix. 4. Structure of alloy 
showing crystals of the chemical compound Mg 2 SI. 5. Complex structure 


of alloys undergoing changes after solidification. 6. Radiating crystals of 
cast lead. 7. Si.iphur print of steel rail, showing segregation of sulph"r. 
8. Alloy showing fusion spots or traces of liquid which had not yet solid- 
ified when the liquid was chilled. 9. Surface of pure metal showing “slip 
bands” or cross hatching due to plastic deformation or strain 
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ields into which the surface is divided is the section of a crystal 
metal, the mutual boundaries of these crystals being deter- 
nined, however, not by their geometrical shapes or properties 
mt by the manner in which adjacent crystals have met. Within 
heir boundaries, however, these crystals possess the typical 
geometrical regularity of true crystals. Another structure often 
ound in alloys is the finely laminated duplex structure, illus- 
trated in fig. 2, Plate i., which is 
typical of what are known as 
“eutectic” alloys. These are the 
alloys of lowest melting point 
which occur. in certain series of 
the alloys of two metals. Many 
alloys consist of simple crystals 
of the type illustrated in fig. i, 
Plate I, embedded in a matrix of 
the laminated type. An example 
is shown in fig. 3, Plate i. There 
are many other types of struc- 
ture, such as those which occur 
-iG. I. — DIAGRAM OF VERTICAL whcii a well-defiiied chemical 
ILLUMINATION. A. TRANSPARENT compound of two metals occurs 
DEFLECTOR; B. OPAQUE REFLEC- jn the alloy. An example is given 

in fig. 4, Plate i. Further types 
micro-structure are found in alloys which undergo changes — 
s many alloys do — ^after they have become completely solid. 
Vn example of the complex structures which are sometimes 
iroduced in this way is shown in fig. 5, Plate i. Other examples 
vill be found in reference to Alloys and in connection with the 
rticles dealing with particular metals and alloys, such as Steel, 
:oppER, Brass, Bronze, Aluminium and others. 

Metallurgical Microscope. — ^The metallurgical microscope 
liffers from other microscopes mainly in being specially designed 
or the observation of opaque objects requiring, in some cases, 
he highest available resolving and magnifying powers. The two 
ypical methods of illumination employed in the examination of 
netals are indicated in the diagrams in fig. i. Light from the 
ource or lamp falls upon a reflector placed within the microscope 
ube, close above the objective. This reflector is, in fig. i (a) a 
mall totally reflecting prism or mirror so placed as to cover 
»nc-half of the objective; in fig. i (b), the reflector is a thin 
lip of flat glass placed at an angle of approximately 45 degrees 
bove the objective. Either type of reflector sends a portion of 
he incident light down through the objective on to the surface 
>f the specimen, which reflects some of this light back into the 
)bjective. A part is inevitably returned to the lamp, but a part 
lasses upwards through the transparent reflector or through the 
incovered half of the objective to form the image at the upper 
nd of the microscope tube. It will be seen that where the surface 
if the specimen is truly horizontal the incident light is fully 
eflected back into the microscope, and that portion of the sur- 
ace will appear bright in the resulting image. Where the surface 
s roughened, however — for instance by the formation on it of 
lumerous minute facets inclined to the horizontal — the light 
^ill be reflected to some extent away from the object lens of the 
nicroscope and such roughened areas will appear more or less 
lark in the resulting image. Where the distance between ob- 
ective lens and specimen is sufficiently great — ^as it is with the 
L'nscs used for more moderate magnifications — ^it is possible to 
ary the mode of illumination by throwing a strong beam of 
ight obliquely upon the surface from one or more sides. This 
ompletely alters the character of the image observed, parts 
previously dark now appearing light and vice versa. When a 
uitably etched specimen of a pure metal is thus obliquely 
lluminated and is then slowly rotated, a remarkable effect, 
:nown as that of the “oriented lustre” of the crystals, is observed. 
I’he same effect can be seen with the unaided eye where specimens 
metal having a very coarse crystalline structure are available, 
example of this kind, showing the radiating crystals of a 
•iece of cast lead, is illustrated in fig. 6, Plate i. 

A typical example of a metallurgical microscope designed for 
■iiolonged visual work as well as for photography, is illustrated 
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in fig. 2, which shows the Rosenhain metallurgical microscope. 
The main feature of an instrument of this kind is that the tube 
carrying the optical system is fixed and that all focussing, both 
coarse and fine, is done by movements of the stage. In recent 
years, however, the inverted or Le Chatelier type of microscope, 
in which the specimen is placed face downwards on the stage, 
has become popular owing to its convenience for photomicro- 

graphic work. A disadvantage is 

that while it facilitates photog- 
raphy it renders visual ob.serva- 
tion difficult and tiring and work- 
ers take photographs rather than 
H study their specimens in detail. 

magnifications are limited 
J^lir only by the resolving power of 
the microscope. Classical optical 
theory places this limit at not 
0/ much more than 1 ,000 diameters, 

but recent American workers 
^ have employed much higher mag- 

nifications with some measure 
of success. The attempt is 
also being made to utilise 
ultra-violet light of very short 

wave-length and therefore of 

correspondingly higher resolving 

FIXED BODY TUBE. HAVING THE P^WCF. 


ILLUMINATOR INSERTED IN IT. AND Much depends on the speci- 
MOVABLE STAGE iTicn to be examined. It is only 

in materials of great uniformity that any section cut at random 
will give a structure typical of the whole. In the early days 
of metallography doubt was widely felt whether the examina- 
tion of so small an area as that which can be seen under the 
microscope could furnish reliable information regarding masses 
of metal weighing perhaps many tons. It is now, however, rec- 
ognised that sections cut from properly chosen parts of a mass 
of metal furnish most valuable information. It is advisable 
to cut and examine sections taken in at least two directions in 
each place and often taken from a number of places in the same 
piece of metal before a true picture can be formed. 

“Macroscopic” Examination and Sulphur Printing. — 


Considerable guidance can be obtained by what is known as 
“macroscopic” examination. For this purpose a relatively large 
area of the metal — usually a complete cross-section — is roughly 
polished, leaving the surface covered with fairly fine emery 
scratches. This surface is then exi>osed to the action of a fairly 
vigorous solvent. In the case of iron and steel, a solution con- 
taining slightly acid copper chloride is often used, but there 
are a number of special reagents for this purpose. These are 
allow'ed to act for a much longer time than is required for 
microscopic etching, and they produce a 
deep attack on the surface, generally 
roughening and darkening it. None the less 
the surface thus attacked shows a pattern 
which is known as the “macro-structure” 
which indicates the general arrange- 
ment of the crystals. Where the process is 
applied to a casting, or to an ingot which 
has not undergone much deformation, the 
arrangement of the original crystals formed 
during solidification can generally be 
clearly seen. In a forging it is possible, 
as a rule, to trace the lines of flow 
of the metal. This is particulaily the 
case in regard to iron and steel, where the presence of non- 
metallic impurities and the persistent segregation of phosphorus 
make the outlines particularly distinct. 

A method applicable mainly to iron and steel is known as 
“sulphur printing.’ It was originated by Baumann in Germany. A 
roughly polished surface is again prepared but instead of etching 
it, a piece of photographic silver bromide paper soaked in a 
10 per cent solution of sulphuric acid is brought into contact 
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with the surface. Wherever sulphide enclosures are present 
they are attacked by the acid and sulphuretted hydrogen is 
evolved. This immediately forms a spot of silver sulphide on the 
paper and a print, showing traces representative of all the sul- 
phide enclosures present, is obtained. This is an excellent means 
of showing the presence of segregation in steel. An example taken 
from a segregated steel rail, is shown in fig. 7, Plate i. 

Equilibrium Diagram. — ^I'he micro-structures can only be 
understood if the formation during ithe solidification and subse- 
quent cooling of the alloy is studied. The close analogy between 
alloys and salt solutions was realised and the theory of “hetero- 
geneous equilibria" was applied to alloy systems by Bakhuis, 
Roozeboom and others. Progress was then made by the determina- 
tion of the equilibrium diagrams of alloys, at first in rough and 
very inaccurate ways, but more recently with great accuracy and 
in much detail. 

The equilibrium diagram is a chart, plotted upon the composi- 
tion of the alloys in percentages as base line and with temperature 
as ordinate. A series of lines indicate the temperatures at which 
the alloys undergo changes, which are generally accompanied by 
evolutions of heat on cooling and absorptions of heat on heating. 
Starting with a molten alloy, the first change w^hich occurs on 
cooling is the commencement of solidification or freezing. This 
is readily determined by means of cooling curves which show 
thermal irregularities as the alloy cools. The freezing points or, 
rather, the points where freezing begins, are connected by a curve 
in the equilibrium diagram which is known as the ‘‘iiquidus.” 
Similarly, the temperatures at which the alloys become com- 
pletely solid on cooling are connected by a line or lines known as 
the “solidus." Beyond these two curves or groups of curves, the 
diagram is divided into areas or “fields'’ which delimit the con- 
ditions of composition or temperature under which the various 
possible constituents of the alloys can exist in equilibrium. This 
state of complete equilibrium, however, is not always, or indeed, 
often, reached by alloys, although wdth very slow cooling or 
after prolonged heating at suitable temperatures, the constitution 
of the alloys (ends to approach closely to the equilibrium condi- 
tion. Alloys as ordinarily cooled, however, are usually in an 
intermediate or meta-stable .state, the exact condition depending 
on the rate of cooling. The diagrams as determined for the various 
alloy systems follow certain well-defined types; only two examples 
of these types can be given here. Fig. 3 is (he diagram of the alloys 
of a pair of metals which, while completely soluble in one another 
in the liquid state, separate into distinct crystals on cooling. Alloys 
of this tyi^e are known as “eutectiferous” since a low-melting 
^‘eutectic" is formed along the horizontal line PQ of the figure. 
The .structure typical of such an alloy, cor- — 
responding to the point C of the diagram, is 
illustrated in fig. 2, Plate i. Fig. 4 repre- j 
sents an alloy system of the extreme op- : x 
posite type, in which the two metals re- 
tain in the solid state the mutual miscibility 1 a 
which exi.sts when they are molten, the — 
alloys forming a continuous series of what 
arc known as solid solutions. These al- qp metals a 
loys, when very slowly cooled, exhibit the and b, forming a 
same structure throughout as a pure metal, series of solid solu- 
although the alloys may differ wddely from tions 
one another in physical protXTties, colour, etc. There are inter- 
mediate types, and others in w^hich the formation of definite inler- 
metallic compounds is indicated by a break or by a maximum in 
the liquidus curves. 

The equilibrium diagram give.s a clue not only to the micro- 
structure and thermal behaviour of the alloys, but also to their 
physical properties. Conversely, all these properties have been 
used for the determination of the equilibrium diagram. Reference 
has already been made to thermal methods whereby the tem- 
peratures at which a specimen cro.s.ses certain lines of the equilib- 
rium diagram can be determined by irregularities — ^halts or 
retardations — in the heating and cooling process. The micro- 
structure, both of slowly cooled specimens and of specimens 
rapidly quenched from a definite temperature, also affords an in- 


sight into the location of the lines of the diagram. Thus, if a 
specimen of an alloy is quenched from a temperature above the 
“solidus,” i,e., in a condition where traces of liquid are present, 
these can be recognized as so-called “fusion spots” in the struc- 
ture. Such spots arc illustrated in fig. 8, Plate i. 

Dilatometry consists in the measurement of the changes in 
length of small rods of an alloy when it is slowly heated or cooled. 
Apart from the normal thermal expansion or contraction, it is 
found that alloys exhibit comparatively abrupt changes of length 
when they undergo internal changes such as allotropic transforma- 
tions or the appearance of a new constituent or the disappearance 
of one previously present. The points at which such changes 
begin or end are fairly clearly marked on the dilatometer curves, 
usually recorded photographically by means of dilatometers of 
the Chevenard type. This method of studying alloys has the 
advantage that very slow rates of heating and cooling can be 
employed so that some approach to equilibrium conditions is 
obtained. This advantage also applies to tlie study of alloys by 
measurement of the changes of electrical conductivity with tem- 
perature. If this method is carefully used, with adequate pre- 
cautions against accidental disturbing factors, it is capable of 
giving valuable results. It is not, however, certain that changes 
of electrical conductivity always occur at the precise points which 
are sought for the purpo.se of determining equilibrium diagrams. 

X-ray Crystal Analysis. — By X-ray spectrometry we can 
not only determine the exact manner in which the atoms of a 
given type of crystal are arranged in space, but also identify 
the presence of a particular type of crystal in an alloy or mixture. 
For the latter purpose, however, the method is much less sensi- 
tive than micro.scopy or the other methods already mentioned, 
but has, on the other hand, the great advantage of affording a 
means of definitely identifying crystals of a particular type. 
Much more important, however, than its use in connection with 
equilibrium diagrams, is the application of X-ray crystal analysis 
to the study of the inner structure of metallic crystals. Not only 
has this method of examination confirmed the earlier conclusion.s 
derived from microscopic evidence, that metals are e.sscntially 
crystalline aggregates, but it has also .shown that they remain 
crystalline even after the most severe plastic deformation. Tlu* 
proof, however, only shows that a good deal of crystalline metal 
is present even in .severely deformed material, but does not show 
that the metal is entirely or even mainly crystalline in that condi- 
tion. (Con.sult articles on “Strength of Materials” and “Fatigue.’' ) 
When a previously pK)li.shed and etched specimen of a pure 
or nearly pure metal is plastically deformed, the surfaces of the 
crystals seen in the section become cross-hatched with fine black 
lines. These lines, knowm as “slip bands,” are illustrated in fig. 
9, Plate I. It has been .shown that lhe.se fine lines are in reality 
Httle steps in the surface which have been produced by minute 
slips occurring on .some of the crystal planes. It is by successive 
slips of this kind, occurring within each of the crystals of a piece 
of metal, that the material takes up the new shape imposed upon 
it when it undergoes plastic deformation, as — for instance — ^when 
it is stretched when drawm out into w’ire or flattened during rolling. 
.As a result of the slipping process, the individual crystals become 
elongated in the direction in which the metal has been extended. 
On subsequent heating to a suflicicntly high temperature (without 
melting, however) the metal “recrystallises” and the cryslals 
resume their normal shape of approximately equal length in all 
directions. In some df the softer metals, such as lead and cad- 
mium, the recr>"stallisation process occurs gradually at ordinary 
temperatures but in iron and steel there is neither “crystallisation 
nor “recrystallisation” at room temperatures, whether the ine(al 
be at rest or exposed to violent vibration. (W. Rn.) 

METALLURGY, a term formerly defined as “the art of 
extracting metals from their ores” has now a wider meaning. It 
applied by modern metallurgists to the structure of metals and 
of alloys, to their constitution and its relation to their physii^il 
properties and to the thermal and mechanical treatment of metal^ 
The immense increase in the scale of metallurgical work and 
the increased scientific knowledge of metals and alloys constitut(^ 
the most striking features of modem metallurgical development. 
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Both are accompanied by a great increase in economy in the 
extraction of metals and in their more efficient use and preserva- 
tion. Indeed, there are signs that in the case of some metals the 
increasing rate of consumption may lead to gradual exhaustion 
if not of the entire world’s supply, at least of the best ores. 
Even in regard to iron there is food for thought in the immense 
increase of annual production and consumption, coupled with 
the losses due to corrosion alone. These losses have been esti- 
mated at 30 million tons of iron and steel per annum. 

The production of metals and alloys in the form in which 
they are used in the industries and the arts involves a series of 
processes, beginning at the mine or quarry and ending in the 
workshop of the engineer or of the manufacturer. These opera- 
tions differ widely in character according to the nature of the 
metal, and to some extent — cs|>eci:illy in the later stages — to the 
use to which the metal is to be put. 

ORE TREATMENT 

Where Metallurgy Begins. — Beginning with the quarry or 
mine, it is difficult to determine precisely where the province of 
mining ends and that of metallurgy begins. Metals occur in 
nature only rarely in the free state, but usually in the form of 
“ores” — i.e., of minerals in which the metal exists in chemical 
combination with other elements, chiefly oxygen, sulphur, arsenic 
and silicon. A great many important ores are sulphides. When 
a metalliferous deposit is first discovered, the ore — for example 
in many of the American copper deposits — ^is of the nature 
of a carbonate, having been altered by the chemical action of 
• he atmosphere from the original sulphide condition. These 
“oxidised” surface ores are easily worked and afford an initial 
advantage in opening up a new mineral region. As the ore is 
[pursued to greater depths, however, its character usually changes 
and the carbonates and oxides are replaced by sulphides which 
are much more difficult to work. There arc, of course, exceptions 
to this rule, as in the case of aluminium and of gold. The latter 
usually occurs in the free metallic state and at an early stage 
in the working of an auriferous region is generally obtained by 
the simple process of washing or “panning” the alluvial mud of 
the rivers. Platinum and osmiridium are obtained in similar 
ways. Such alluvial deposits, however, indicate the existence of 
gold-bearing rock at higher levels. In the rock the gold is usually 
ii.ssociated with quartz and may occur either in a comparatively 
massive form as fine veins or streaks, or in a very finely almost 
colloidal form, as in the quartz lodes of the Witwatersrand. 

The extraction of alluvial gold is an example of a very simple 
t>pe of ore treatment which is, however, typical of the methods 
adopted. The metal-bearing mineral, whether it be oxide, car- 
bonate, sulphide or free metal, always occurs intimately associated 
or mixed with non-metallifcrous material, often constituting 
the country rock in which the mineral “lode” or “vein” is em- 
bedded. In mining operations efforts are made to separate the 
mineral as much as possible from the adjacent valueless rock 
or “ganguc,” but usually the separation is very incomplete until 
special processes are applied to the product. These separating 
or “ore dressing” processes depend on differences of properties 
between the mineral and the gangue. In the case of gold “wash- 
ing” the property utilised is the higher density of the gold as 
compared with the mineral matter of the surrounding mud, 
t^imilar gravity separation in flowing water is frequently used, 
but can as a rule be applied only after the product of the mine 
has been ground to a fine powder. After grinding, the ore is 
frequently “graded” by various methods, such as screening or 
J'ieving, in order that the product subjected to the next operation 
may be of a standard degree of fineness. 

Apart from the separation of the heavier mineral fmm the 
i'^^hter gangue particles by means of water, other methods are 
also employed. In some cases magnetic separation is possible, 
the mineral is either markedly attracted by powerful 
electro-magnets or— le«5 strongly — repelled by^ them. Such 
^lethods can, however, be used only for minerals, like iron, nickel 
or cobalt, which possess weD-marked magnetic properties. 

dotation Process.— The most important modem development 
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in regard to mineral separation is the “flotation” process, which 
has rendered possible the profitable treatment of ore bodies, and 
even of residues from older and less efficient methods of treat- 
ment. The flotation process consists in stirring up the finely 
divided ore in water to which certain additions have been made 
in order to produce froth when the water is violently agitaled or 
air is blown through it. This froth carries with it to the surface of 
the water the fine particles of mineral, leaving the particles of 
gangue at the bottom. In this way it is possible to remove and 
to concentrate the mineral values out of a very poor ore, the 
oi>eration being both rapid and cheap. 

There is still some divergence of opinion whether flotation 
phenomena are the result of purely “surface tension’’ forces 
or w'hether electrical effects play the most important part. The 
operations consist of three steps which may, however, overlap 
and merge into one another. The first is the “oiling” process 
and consists in adding to the wet pulp or mixture of water and 
finely-ground ore some substance of a more or less oily nature. 
This may be either an essential oil — oil of eucalyptus is largely 
used — or one of a great range of organic substances The choice 
of the most suitable “oiling” reagent for a given kind of ore is 
a matter of great importance and often requires extensive pre- 
liminary investigation. Only a very small amount of the “oiling” 
reagent is used. Its effect is to produce .some change in the .sur- 
faces of tho.se minerals having a metallic or semi-metallic char- 
acter. Zinc-blende is a typical example of such a mineral. The 
surface of the mineral thus “oiled” becomes less easily “wetted” 
by the water of the pulp. The gangue of the ore, on the other 
hand, is either not affected at all or affected to a much smaller 
extent than the mineral, and this brings about the different be- 
haviour of the two kinds of material towards the froth bubbles. 
In some cases, however, it is necessary artificially to increase 
the difference in this re.spect between ore and ganguc by the intro- 
duction into the pulp of some reagent which renders -the gangue 
particles more readily welled by the liquor. These “ganguc modi- 
fiers” arc usually either minerd acids or alkalies. 

The next step consists in u.i.iing to the pulp some substance 
which assists in the formation of a stiff and la.sting froth when 
the liquid is aerated. The introduction of air may be brought 
about either by simply agitating Ihe liquid or by blowing air 
through it. Frequently the “oiling reagent” serves also as froth 
producer. When the pulp thus prepared is treated so as to pro- 
duce a froth, the oiled mineral particles adhere very strongly 
to the froth bubbles. The combined buoyancy of the air-bubble 
with its mineral burden is sufficient to cause it to float to the 
surface, where the bubbles accumulate to form a very stiff min- 
eralised froth which can be separated in various ways. There is 
also flocculation of the mineral particles by the oil emulsion in 
contact with the air-bubbles. The finest mineral particles thus 
become attached to the air-bubbles in large and heavy agglomer- 
ations — a circumstance which contributes to efficiency. 

The flotation process is applied to sulphide ores, such as tho.se of 
copper, lead and zinc, and in this connection alone it has at- 
tained great industrial importances. Its application to other 
t>pes of minerals is not quite so easy but considerable success 
has been attained. Minerals having a more or less metallic 
surface are particularly well adapted to flotation, .so that the 
process is readily applicable to the treatment of ores contain- 
ing finely divided metallic gold. None the less, for the treatment 
of ores of this nature at the Rand in South Africa, the older 
cyaniding processes hold their own, although flotation is used 
in some cases in combination with cyaniding. 

Oxidation* — ^The methods of ore treatment which have been 
mentioned above relate to processes of concentration which are 
“mechanical” in the sense that the chemical composition of the 
metalliferous minerals is not changed by the treatment. Follow- 
ing on such mechanical treatment, and in many cases preceding 
it, are a whole series of operations which act upon the chemical 
composition of the mineral. Some of these are, like the mechani- 
cal processes, of an essentially preliminary nature, but they 
include the processes by which the metal is finally reduced and 
refined. Among the preliminary treatments, those which exert 
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an oxidising influence on the mineral may be tirst considered. 
The action of atmospheric agencies on sulphide minerals near 
the surface produces enrichment by converting them into car- 
bonates and oxides. Artilicial methods for producing similar 
effects are widely used. One of the simplest consists in “bed- 
ding' the ore, after crushing to a suitable size, in such a way as 
to expose it to air and water — a process practised among others 
at the copper mines of Rio Tinto. The sulphide ore thus be- 
comes gradually oxidised but the process occupies many months. 

More freciuently. oxidation is brought about by the applica- 
tion of heat in the “roasting" process. This constitutes an im- 
portant part of the treatment of many sulphide and arsenical 
ores. Appliances for this purpose vary from simple “heap- 
roasting" to the elaborate sintering and roasting machine of the 
Dwight-Lloyd tyi:)e in which the ore is fed on to a Jong con- 
tinuous chain, each link of which is in reality a furnace grate. 
The link or plate only comes into action as a furnace, however, 
after passing first through an igniting chamber in which a flame 
plays upon the ore and heats it sufliciently to ignite, when it 
passes into the next chamber where air is drawn through the 
ma.ss. Here the greater proportion of the sulphur in the ore is 
burnt, sulphur dioxide and trioxide being formed. The ore itself, 
thus purified, is sintered into a porous mass and, as the chain 
passes on, is tipped out while still hot. The porous mass thus 
produced is particularly suited for further reduction and purifi- 
cation in the Idast -furnace {see below). 

In other roasting processes, such as that of Huntington and 
Heberlein, the ore is roasted in a large pot w^hcre air is blown 
through it. In other processes, again, the ore is roasted in fur- 
naces provided with a series of shelves which are heated by a 
flame pas.sing under them while a separate stream of air is 
drawn over the layers of ore. The ore is raked down successively 
from one shelf to the next lower one and the roasting process is 
complete when the ore reaches the lowest shelf and is raked out 
of the furnace. In many of these roasting processes the sul- 
phurous gases are utilised for the nroduction of .sulphuric acid. 
This utili.sation of one of the v Ae products of a process is 
typical of modern economic metallurgical operation. The use 
of blast-furnace gases for the production of heat and power is 
another example of the same kind. In many processes the value 
of such “by-products’’ is an important factor in determining 
w'hethcr the process can be profitably worked. 

Concentration^ — In ore treatment the primary object is con- 
centration. The metal occurs in the product of the mine fre- 
quently in a widely dispersed or “diluted" form and it is essen- 
tial to reduce the weight and bulk of the material to the lowest 
possible amount. This necessity arises first from the need of 
keeping down the quantity of material which is to be treated in 
the later stages of metal production, whether in furnaces or in 
the wet w’ay. There is, however, a further consideration. Mines 
are often placed in distant parts of the world, far away from the 
centres of industry where the finished metal is required and this 
involves relatively costly transport. It is therefore necessary to 
reduce the weight and bulk of the material to be transported 
and, in Lhe last resort, this is achieved by carrying the treatment 
of the ore at or near the mine to the point of the final produc- 
tion of the metal. In a few cases this is done, but in others, 
where the refining processes are elaborate, the reduction opera- 
tions are not carried to the final stages but only to a certain 
degree of concentration. There are, for instance, cases in which 
it would not ht profitable to export, say from the Congo or even 
from Arizona, the crude sulphide ores. On the other hand it 
might not be worth while to instal electrolytic copper refineries 
in those places, partly on account of difficulties of power supply, 
lack of skilled labour, etc. The intermediate course is frequently 
adopted and a crude variety of copper, or even the sulphur- 
bearing intermediate product known as a '*matte” is produced 
at the mine and sent fonvard to refineries situated near the 
centres of induitr>> or near the sea. It is obvious that an inter- 
mediate product containing, for example, two or three per cent 
of impurities, will cost very little more for transport than the 
fully refined metal On the other hand, it is always the removal 


of the last traces of undesirable impurities which is most diffi- 
cult and demands the greatest skill and care. Purely economic 
factors, such as cost of labour and commercial organisation also 
play an important part in such matters. 

The refining operations which can be applied to ores after they 
have undergone preliminary concentration processes, depend en- 
tirely upon the nature of the concentrate, and upon the facilities 
available in the locality where the work is to he done. Although 
the changes to be brought about are essentially of a chemical na- 
ture, the methods which can be applied depend to some extent 
on the physical characteristics of the substance in question. Thus 
a finely-divided material cannot be treated in blast furnaces, 
while a strongly sintered product is not so well suited as a 
finely divided material to treatment with aqueous solvents or 
“leaching.” 

Reduction Methods. — Broadly the reduction methods appli- 
cable to ores may be divided into two group.s involving respec- 
tively furnace treatment and wet processes. Processes involving 
the use of mercury for “amalgamation” are allied to the true 
“wet” methods The furnace methods depend upon chemical 
changes which occur at high temperatures; these may involve 
the oxidation of impurities which it is desired to eliminate and 
the oxygen for this purpose may be derived from the air or from 
oxidised compounds which may be added to the ore or slag dur- 
ing or prior to the treatment. There are also reduction processes, 
in which oxygen is removed from the ore either partially or com- 
pletely. Here the oxygen is removed, i.e., the oxides in the ore 
are “reduced,” by the action of such agents as carbon, hj^drogen. 
hydrocarbons or even other metals. It is a frequent sequence to 
find that at an early stage of a process the actions which take 
place involve oxidation and that reducing actions, which finally 
result in the production of the metal itself, are subsequently 
applied. The heat required for these operations may either be 
supplied by the combustion of fuel which may be mixed with the 
ore or burnt separately, or the heat may be generated by the 
combustion of such substances as sulphur or carbon already 
present in the ore or intermediate product. 

Another method of metal production which is intermediate 
between the typical furnace processes and the wet-way electrolytic 
methods is that of “fusion electrolysis.” Here the purified metal- 
liferous substance is brought into a state of fusion, usually by 
admixture with .some other substance which serves as flux — i.c., 
has the function of rendering the mixture much more fusiblt; — 
while itself remaining as nearly as possible neutral. The “solu- 
tion” of oxide of aluminium in molten cryolite is perhaps the 
most important example of this kind. The fused mixture then 
serves as electrolyte and the pure metal is separated at the 
cathode exactly as in wet-way electrolysis, except that the re- 
duced metal is frequently formed in the liquid state and is run 
off periodically into suitable moulds. In other cases — as in the 
production of magnesium, calcium and other light metals the 
deposited metal is solid and is formed as a stick on a cathode rod 
which is steadily withdrawn from the bath. These processes 
find their application to metals which it is difficult or impossible 
to reduce satisfactorily by ordinary furnace methods and which 
cannot be produced by wet-way electrolysis because they react 
vigorously with water. 

The wet methods of ore reduction afford a similarly large 
variety. In some few cases it is possible to extract the desired 
mineral direct from the mine by a leaching process. In the 
majority of cases, however, the solvent solution is applieil to 
the ore after it has been removed from the mine and subjected 
to preliminary concentration, as, for example, by flotation, 
other cases preliminary roasting, either purely oxidising or “chlor^ 
idising” — ^in which chlorides are added to the ore with a view i 
converting the mineral into an easily-attacked chloride — ^is err 
ployed before leaching is applied. In some cases, in fact, the ore 
i$ reduced to a crude form of the metal before it is subjected to 
wet-way (electrolytic) refining. 

Ck>ld«-— The metallurgy of gold owes its characteristic featun ^^ 
to two principal factors: — the chemical inactivity of gold and 
the high value of the product. It is probable that the most com 
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plete recovery of gold could be obtained by smelting methods, i.e., 
by subjecting the ore to furnace treatment in which, however, 
the relatively great mass of siliceous and other matter accom- 
panying the gold would have to be fluxed or molten. Less costly 
methods, although they do not yield so full a recovery, are pre- 
ferred. This is an interesting example of the factors which de- 
termine the choice of metallurgical methods. At every stage of 
extraction it becomes a matter for careful calculation whether 
the cost of more complete extraction will be compensated by 
the value of the metal recovered. The conclusion in each partic- 
ular case will depend upon the methods of treatment and re- 
covery available. Improvement not only in the nature of the 
methods available, such as the introduction of flotation, cyaniding, 
etc., but also improved methods of mechanical handling, design 
of machines, etc., all of which tend to cheapen the cost of re- 
covery, affect the result so that, as methods are improved, it 
not only becomes profitable to carry extraction further but to 
treat poorer ores or even to re-treat the “tailings” — i.e., the 
rejected matter — from earlier reduction processes. In the case 
of gold, the amalgamation and cyaniding processes are the most 
important, although chlorination is also applied. 

Amalgamation is the older process but is still widely used for 
the extraction of the gold from certain types of “free milling” 
ores in which it occurs in a form readily absorbed by mercury. 
In other cases amalgamation is used as a preliminary to cyanid- 
ing for the purpose of extracting in a cheap manner those por- 
tions of the gold which are most readily accessible, at the same 
time leaving the ore, after this treatment in a more uniform con- 
dition so far as gold content is concerned, and thus better 
adapted to cyaniding. Amalgamation itself is carried out either 
during actual grinding (pan amalgamation) or during the pas- 
sage of the pulp produced by grinding over amalgamated 
copper plates. The amalgam thus formed is heated in retorts, 
when the mercury is driven off and spongy gold is left behind. 

Mercury has the power of forming amalgams with silver, 
lead and other base metals and if these are present in a gold 
ore they rapidly contaminate the mercury w'hich is said to “sicken” 
and liecomes incapable of taking up gold from the ore pulp. 
Mercury is also lost by becoming so finely divided that it is 
carried off with the ore pulp. 

Cyaniding is a wet -way process of the “leaching” tyi^e. It 
depends upon the fact that a well-aerated dilute solution of 
potas.sium or sodium cyanide will dissolve gold and, by sufiiciently 
prolonged exposure can be made to extract a very large percent- 
age of the gold present from a finely-divided pulp which is 
agitated with it. From this solution the gold is afterwards pre- 
cipitated by means of finely-divided zinc. 

Silver. — Both amalgamation and cyaniding are applicable to 
silver, so far as chemical principles are concerned. Their practi- 
cal application, however, offers serious difficulties. Silver is much 
more slowly amalgamated by mercury than is gold, while the 
presence with it of lead and zinc tends to foul the mercury too 
rapidly. Further, silver frequently occurs in the form of minerals 
which do not directly lend themselves to amalgamation. As re- 
gards cyaniding, on the other hand, silver requires much stronger 
solutions of the cyanide and even in these dissolves far more 
slowly. As a result, the extraction of silver is more frequently 
carried out by entirely different methods which depend upon 
»he solubility of certain silver salts. The chloride, for instance, 
is soluble under certain conditions in strong brine, while a solu- 
tion of sodium thio-sulphate (commonly called “hyposulphite”) 
is capable of extracting certain forms of silver from the ore 
pulps. From these solutions the silver can be readily precipitated 
— for example, as the chloride — ^which is then readily reduced 
lo the metallic state by the action of zinc. 

Copper*— While the treatment of copper ores by wet-way ex- 
traction processes occupies an important part in the metallurgy 
uf that metal, the most typical processes applied to it come under 
i^^hc heading of “smelting” — i.e., treatment in furnaces. Apart 
Irom the roasting processes to which reference has already been 
^ade, three types of furnace treatment are applied to copper ores. 
These are the blast-furnace, the reverberatory smelting and refin- 
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ing furnace and the “converter.” In this respect, the metallurgy 
of copper resembles that of steel but in principle rather than 
detail. Ferrous metallurgy is on by far the larger scale. 

The blast-furnace (g.v.) as used for the treatment of copper 
ores is a much smaller thing than the huge furnaces used for 
iron. It has also to carry out somewhat different functions. These 
differ according to the nature of the ore or concentrate to be 
treated. If this is of the oxidised type then it is fed into the 
blast furnace together with fuel (coke) and a suitable flux, with 
the object of bringing about the reduction of the oxides to the 
metallic state. The carbon of the fuel combines with the oxygen 
of the ore, while the other constituents of the ore combine with 
the flux to form a slag. The resulting products are an impure 
form of metallic copper and a slag containing very little copper. 
If, on the other hand, the ore contains much sulphur, together 
with — as a rule — ^sulphide of iron or iron pyrites, the function of 
the blast furnace is to burn away the sulphur and to produce a 
copper “matte” containing only a small proportion of sulphur. 
This matte is afterwards treated in the “converter” to form crude 
copper. In the copper blast furnace as used for “pyritic smelling” 
the minimum amount of fuel is employed to generate the neces- 
sary heat, while a large excess of air is blown through in order 
to oxidise the sulphur. The fluxing materials are designed to 
combine with the oxides or iron formed by the oxidation of the 
iron pyrites, so that the iron passes into the slag. This treatment, 
however, is only practicable when the sulphur content of the 
material is not too high. 

While the copper blast furnace is essentially a vertical shaft 
into which air is blown by nozzles or “tuyeres” at a suitable point 
near the bottom, the “converter” is a vessel, cither cylindrical or 
pear-shaped, capable of rotation on trunnions. This is provided 
with air-nozzles so arranged that the molten charge can — ^by ro- 
tating the vessel — ^be brought to cover the air-nozzles. When this 
is done the air is forced through the molten charge and rapid oxi- 
dation takes place. The heat of combustion of the sulphur serves 
to maintain and to raise the temperature of the charge, so that 
no supply of fuel is required. 

At one time it appeared probable that smelting by the blast- 
furnace and the converter would become the means of production 
of the great bulk of the world’s copper supply; practice tended 
towards an ever-increasing size of unit. But flotation methods of 
concentrating copper ores have created a difficulty in the use of 
the blast furnace. The great rush of air in this type of furnace 
tends to blow finely-divided ore into the flues, necessitating ex- 
pensive after-treatment and recovery of the flue dust. This diffi- 
culty has to some extent been overcome by the development of 
the roasting and sintering machines such as those of Dwight- 
Lloyd which convert the finely-divided product of flotation into 
a fairly hard and porous sintered product at the same time as 
roasting it. None the less, there has been a great development in 
the use of the reverberatory furnace for copper smelting. These 
furnaces consist essentially of shallow basins which hold the 
charge and the layer of covering slag while the heating flame plays 
over the charge and against the furnace crown. In principle, these 
reverberatory furnaces arc similar to the refining furnaces and lo 
the open-hearth steel furnaces used in ferrous metallurgy, al- 
though the temperatures to be attained and, therefore, the meth- 
ods of firing, are different. Another important factor in the 
development of the reverberatory furnace for copper .smelting has 
been the introduction of pulverised coal firing. For the blast 
furnace it is necessary to employ coke, since the fuel must be 
sufficiently hard and strong to bear the superimposed weight of 
the charge without crushing unduly. Only in this way can the 
charge be kept sufficiently “open” to allow of the free passage of 
the gases. The production of coke involves cxiiensive plant, even 
if the recovery of by-products more or less covers the cost of 
the coking operation itself. Only certain types of coal, more- 
over, lend themselves to the production of metallurgical coke. For 
pulverised coal firing, on the other hand, finely divided coal of 
very moderate quality, much of which had formerly to be re- 
garded as practically waste, can be used. For furnaces where 
very high temperatures are required and pre-heating of the air 
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is essential, the use of coal-dust firing offers some serious diffi- 
culties. The ash, which represents anything from about eight to 
twenty per cent of the powdered coal, is necessarily blown into 
the furnace with the coal and most of it passes into the flues. 
In the high-temperature regenerative furnaces the hot products 
of combustion pass through regenerator chambers which serve 
the purpose of heating the incoming air, and the ash from the 
coal-dust tends to clog and destroy the brick-work of these 
chambers. This difficulty applies with great force to steel melting, 
but docs not arise in the metallurgy of copper, since the tempera- 
tures arc not high enough to require regenerative furnaces. 

The further refining of copper may be carried out either by 
furnace methods or electrolytically. In the former process — 
which is much the older — ^the crude “blister” copper is melted in 
reverberatory furnaces and subjected first to strongly oxidising in- 
fluences — as by blowing air through the molten metal. When the 
impurities have been oxidised as completely as possible and have 
been removed by scraping away the resulting surface slag, the 
metal is subjected to a reducing action by the process of “poling.” 
“Poles” of w^ood — sometimes the trunks of trees of moderate 
size — are pushed down into the molten mass, while charcoal is 
sprinkled on the surface. As the wood burns, the products of 
combustion reduce the cuprous oxide in the molten metal to cop- 
per. The process is stopped when the metal has reached a condi- 
tion known as “tough pitch” which is usually judged by the 
appearance of a small quantity which is ladled out and allowed to 
solidify. The examination of the fracture of a small bar is also 
a good guide. The “tough pitch” condition cannot, in the case 
of refinery copper, be defined by any specific oxygen content, since 
the proportion of oxygen required depends upon the amount of 
other impurities present, notably arsenic. Furnace refined copper 
is rarely if ever free from the latter impurity. 

Electrolytic refining has increased greatly. The process con- : 
sist.s in using the crude copper as anode or positive plate in an ; 
electrolytic cell. The copper of the anode is dissolved, under 
the action of an electric current, in the copper sulphate solution | 
which constitutes the electrolyte of the cell, pure copiicr being 
deposited on the negative plate or cathode. The impurities pres- 
ent in the crude copper accumulate as a slime at the bottom of 
the electrolytic cell and this slime is collected and treated for the 
recovery of other metals, particularly platinum, gold and silver. 
The recovery of these by-products plays an important part in 
the economy of the electrolytic refining process. 

The product of electrolytic relining, known as “cathode cop- 
per” is a metal substantially free from all impurities except a 
little sulphur, the latter due to the mechanical enclosure of parti- 
cles of the sulphate solution used in the electrolysis. For some 
purposes the cathode copper is used in that condition — as, for 
example, in the preparation of alloys. As produced in the refining 
cell, however, it is not suitable for mechanical treatment, such as 
rolling or drawing and where it is to be used as raw material for 
such purjjoses. remeliing is required. This is done in large rever- 
beratory or open-hearth furnaces, conditions during melting being 
kept, oxidising in order to eliminate any traces of sulphur. This 
oxidising melting is followed by “poling” in order to lower the 
oxide content and bring the metal to the “tough pitch” condition. 

The relative merits of electrolytic and furnace-refined copper 
were, for a long time, the subject of acute discussion and there 
are still a few metallurgists who prefer the “best selected” cop- 
per — i.e., the refinery product — to the high-purity material. The 
choice between electrolytic and refinery copper is now, however, 
almost solely a question of price. 

Much attention has been given in recent years to an accurate 
study of the effects of impurities in copper, some very thorough 
work on the subject having been carried on for a number of 
years for the British Non-Ferrous Metals Research Association 
at the National Physical Laboratory, England, although much im- 
portant work on the subject had been done earlier, as for exam- 
ple by Hampe in Germany and by Skowronski in America. All 
impurities are found to render copper harder and less ductile and 
to lower the electrical conductivity. Bismuth is particularly po- 
tent, while arsenic, on the other hand, appears to make the metal 


tougher rather than more brittle unless the proportion is very 
high. In considering these effects of impurities, however, it must 
be borne in mind that a certain small amount of oxygen in the 
form of cuprous oxide is always present in copper that has been 
melted. While the effects of small proportions of oxide both upon 
the physical and electrical properties of copper are small com- 
pared with those of phosphorus or bismuth, these effects must be 
taken into account when the simultaneous presence of another im- 
purity is considered. Thus it has been shown that arsenic tends 
to counteract the effects of oxygen and it would not be surprising 
to find that arsenic has a similar action in regard to the deleterious 
effects of antimony and even of bismuth. If this is the case it 
may be found possible to admit proportions of antimony and 
bismuth which, in the absence of a suitable amount of arsenic, 
are known to be prejudicial. 

The metallurgical processes which have been considered in 
outline above, serve as illustrations of the processes and methods 
used in the reduction of non-ferrous metals. Every individual 
metal, of course, requires the use of special processes and meth- 
ods, but it will not be possible here to deal with further examples 
of such processes, except in regard to two metals typical of en- 
tirely different conditions. One of these, zinc, owes its interest 
to the fact that it is volatile at the temperatures required to bring 
about its reduction by carbon, while the other — aluminium, is 
a metal whose chemical activity especially with regard to oxygen, 
is so high that reduction by carbon and heat alone is not possible. 

Until a comparatively recent time the whole of the world’s 
zinc supply was produced by distillation in the retort. In this 
process, oxide of zinc is mixed with finely divided carbon, gen- 
erally in the form of coal, and heated in long fire-clay tubes or 
“retorts.” The product of the reaction in these retorts is a va- 
pour consisting of metallic zinc and oxygen — ^i^robably volatilised 
zinc oxide. This is caught in receivers, placed at the mouths of 
the retorts out.side the furnace, where metallic zinc is condensed. 
A certain proportion of the product, however, condenses as a fine 
bluish-white |>owdcr, known as “blue powder” which is a mixture 
of metallic zinc and zinc oxide. It is not commercially feasible 
to recover the zinc from this powder and its production consti- 
tutes a loss in the process, although for chemical purposes a 
reasonably satisfactory market for a certain amount of this pow- 
der has, in recent years, been found. 

The product of the zinc-distillation furnace suffers from a 
serious disadvantage. The ores of zinc and the concentrates which 
are treated in the furnace always contain considerable proportions 
of lead. This lead is rather less volatile than zinc, but sufficiently 
so to bring about a contamination of the zinc produced which may 
amount to one or two percent. Formerly no great importance 
was attached to this impurity, but the effects of impurities in 
metals and alloys have come to be more fully recognised and there 
is now an increasing demand for metals of the highest possible 
purity. 

Special interest attaches to the rapid development, during re- 
cent years, of electrolytic zinc production both in America and 
Australia — ^at Port Risdon in Tasmania. The zinc produced is of 
very high purity as compared with the product of the distilla- 
tion furnace. Although the cost is still somewhat higher than that 
of furnace-produced zinc, the pure electrolytic metal is rapidly 
winning wide markets, thanks to the absence of lead and the com- 
plete regularity of composition. Cadmium is a by-product ol 
Australian zinc production and this metal is now becoming in- 
dustrially important. It is finding uses in electro-plating, for 
solders of higher melting point than the ordinary lead-tin soldcns 
(alloys of zinc and cadmium) and as an alloying element which, 
in small quantities, serves to harden and strengthen copper con- 
ducting wires without decreasing the electrical conductivity so 
much as other additions. Electrolytic zinc production is also 
making rapid advances in America and has attained an output 
which is about one fifth of the world's total zinc production. 

Aluminium.^ — Brief reference has been made above to the 
production of aluminium by fusion electrolysis. (See also Elec- 
trometallurgy.) It is, in this respect, typical of a group oi 
metals whose oxides cannot be reduced by heating them with 



METALLURGY 


315 


carbon or by the action of ordinary reducing gases. Among these 
magnesium, calcium, sodium and potassium, and latterly, beryl- 
lium may be mentioned. The processes differ widely in detail, 
but are all based on similar principles. The essential features are 
the use of a sufficiently fusible electrolyte in which an oxide or a 
salt of the metal can be dissolved and from which the pure metal 
is separated by electrolysis. The whole technique of fusion elec- 
trolysis differs widely from the aqueous process as practised in 
the refining of copper. The necessity of keeping the electrolyte 
in the molten condition requires the application of heat which may 
be furnished separately or by the electrolysing current itself. 
Heavy currents and relatively high current densities are conse- 
quently required. Usually, these electrolytic processes are only 
feasible where very cheap power is available, u.sually from water 
power. Alternatively, very cheap fuel may serve the same pur- 
pose, as at the great works at Bitterfeld, Germany, where cheap 
brown coal fuel is now employed mainly for the production of 
magnesium. This is produced by the electrolysis of a chloride 
electrolyte from which chlorine gas is also evolved, and this gas 
is itself an important product. 

The production of aluminium is carried out on a much larger 
scale than any of the other fusion-electrolysis processes and has 
been brought to a high degree of efficiency. The electrolyte, like 
most of those used in processes of this type, is of a halide char- 
acter. It consists of double fluorides of aluminium and sodium 
(cryolite) which have the power to dissolve aluminium oxide. 
This oxide is decomposed during electrolysis and is replaced by 
fre.sh oxide fed to the furnaces. In the fusion electrolysis of 
other metals it is usually necessary to convert the metal from 
ihe ore into a chloride or fluoride before it can be incorporated 
in the electrolyte, which is usually also a double fluoride. 

Another important feature which applies to most of the metals 
produced by fusion electroly.sis is that they are of low density — 
so-called “light metals.'’ This has an important effect on the 
methods which have to be employed in their production, since 
there is a strong tendency — unless the relative densities are care- 
fully regulated — for the metal to rise to the surface of any molten 
[)ath and there to become rapidly oxidised or burnt away. Even 
in the case of aluminium, great care has to be taken to maintain 
the electrolyte at a density sufficiently low to allow the fluid 
metal to accumulate at the bottom of the bath. In the case of 
the very light metals such as magnesium and ber>dlium this would 
he almost impos.siblc and instead of carrying out the electrolysis 
at such a temperature that the resulting metal i.s fluid — as is done 
in the case of aluminium — the temperature employed leaves the 
deposited metal just solid. Deposition occurs at the end of a 
lod cathode which, as it is built up by deposited metal, is gradu- 
ally raised out of the bath. The result is the production of a 
.solid slick or rod of the metal attached to each of these rising 
cathodes. Even with such readily oxidisable metals as calcium 
and beryllium this method has proved successful. It entails, how- 
ever, the task of finding an electrolyte sufficiently fusible to be 
liquid at a temperature at which the metal itself is solid. In the 
case of beryllium, with a melting point above 1,250® C this is 
not difficult, but the problem is more serious with metals of rela- 
tively low melting points like magnesium or calcium. 

Two other methods of reducing metals from their oxides to 
the metallic state deserve mention. The first is applicable to 
metals which, while them.selves reasonably fusible, are difficult 
to reduce and have a strong tendency to form carbides. Chro- 
mium and manganese arc examples of this type. In some cases 
the method of “alumino-thermic” reduction invented by Gold- 
schmidt is applicable. This depends upon the powerful reducing 
action of metallic aluminium. The process consists in mixing the 
pure oxide of the metal with finely divided aluminium metal and 
ijiniting the mixture by the local application of intense heat. The 
reaction once started, sufficient heat is as a rule generated not 
only to melt the resulting metal but even to bring the aluminium 
oxide which is produced into fusion. The process, when iron oxide 
‘s used with aluminium, is in fact employed as a means of generat- 
mg molten iron at a temperature high enough to serve for weld- 
purposes. With chromium and manganese, also, the heat 


generated is sufficient to melt the resulting metal. On cooling 
after the reaction, a solid mass of the desired metal is found in 
the bottom of the crucible in which the ojieration has been carried 
out — or alternatively, the molten metal can be poured out into 
moulds. The resulting metals are free from carbon or carbides, 
but they contain an appreciable quantity of aluminium and the 
impurities derived from that metal, viz.: iron and silicon, while 
impurities derived from the containing vessel may also be pres- 
ent. For many purposes, however, these aluminium-reduced met- 
als are sufficiently pure and their use makes it possible to prepare 
alloys free from carbon. 

In the case of a few very refractory metals — notably tungsten 
and molybdenum, another method of reduction has to be em- 
ployed. Here the oxide is first reduced to the metallic stale, 
generally by the action of hydrogen gas at a high temperature. 
The metal is thus obtained in the form of a finely-divided powder 
which is useless except for the preparation of alloys. To bring the 
metal into the massive form sintering and .swaging processes are 
employed. The metal powder is strongly compressed mechani- 
cally and the rather fragile rods thus produced arc raised to a 
very high temperature in an atmosphere of hydrogen and arc then 
submitted to prolonged and vigorous hammering in a swaging 
machine, the metal being kept surrounded by hydrogen through- 
out. Finally, the swaged rods are strongly heated by the passage 
of an electric current, when the particles of the original powder 
coalesce to such an extent that the rod pre.sents the external ap- 
pearance and the internal micro-structure of a solid })iece of 
rnctal. The large quantities of tungsti’ii used in the manufacture 
of electric lamp filaments are produced by this method. The 
process, it may be remarked, as a resemblance, in principle, to 
that by which wrought iron is iiroduced without the fusion of the 
purified iron, while certain modern processes of reducing iron 
from the ore by a “direct” proce.ss of gas reduction withimt fusion 
come into the same category. 

Iron and Steel. — Our survey of metallurgical processes has 
been illustrated so far with references e.xclnsively to the non- 
ferrous metals. The same principles apply to the metallurgy of 
iron and steel hut their application differs in importani rc.spects. 
The.se differences arise mainly from the fact that the value per 
ton of iron and steel is much lower than that of the non-ferrous 
metals and very low cost of production is therefore es.sential. 
This factor, together with the immense quantities and large sizes 
in which ferrous products are required have led to the develop- 
ment of processes on a scale much larger than that generally 
employed in connection with non-ferrous metals. 

In the preliminary treatment of iron ores considerations of 
cost do not allow of elaborate conccMiiration metliods, while the 
relatively widespread and plentiful occurrence of suitable ores 
tends rather to the selection of those best fitted for a particular- 
purpose than to special pre-treatment. The raw material of fer- 
rous metallurgy may therefore be regardt*d as somt; form of iron 
oxide, contaminated in varying degrees by silicates and com- 
pounds of sulphur and phosphorus. The beginnings of modern 
ferrous metallurgy were located at points where coal and iron ore 
were both available. The relation to coal-fields has been main- 
tained, but modern facilities of transport now make it possible to 
use ores derived from ilistant sources — .such as the Spanish and 
Swedish ores which are largely used in England. Further, while 
in the earlier days of steel production ores containing more than 
a small amount of phosphorus could not be used, the development 
of the “basic” processes, following the discoveries of Thomas and 
Gilchri.st, has rendered available great deposits of pho.'^phoric iron 
ore, such as the “minette” ores of Lorraine. 

In modern practice the oxide of the iron ore is reduced to the 
metallic state by the action of carbon; the crude and impure 
product is known as “pig iron.” This corresponds to some extent 
with the matte or at most to “blister copper” in copper smelting 
and is also carried out in blast furnaces, but the iron blast fur- 
naces are of very great size. The blast furnace is a vertical shaft 
or tower which is fed from the top with alternate layers of ore 
(iron oxide), coke (carbon) and limestone. A blast of pre-heated 
air is driven into the tower at the sides near the bottom by means 
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of water-cooled nozzles or "^tuyeres” and the coke in the charge is 
burnt, with the formation of a large amount of carbon monoxidel 
At a higher level in the furnace, part of this gas, and also to some 
extent the solid carbon of the charge, react with the iron oxide, 
metallic iron being liberated. This gradually falls to the bottom 
of the furnace and accumulates as liquid iron at the bottom. 
Meanwhile, most of the silica present in the ore combines with 
the lime of the limestone and with other oxides, to form a fairly 
fusible slag which also runs down to the bottom of the furnace 
and forms a layer above the molten iron. From time to time the 
furnace is “tapped” — f.e., molten iron is allowed to run from an 
opening made at the base of the furnace lower. The molten iron 
flows into a sand-bed. 

Efforts have been made to improve the efficiency of the blast- 
furnace by treating the air which is blown into it. The first step, 
which has long since passed into universal practice, is the pre- 
heating of the blast. More recently it has been suggested to re- 
move the moisture from the air of the blast. Extensive trials, 
especially in America, have shown that the furnace works better 
with dry air, but the methods of dr>nng available some years 
ago — ^mainly by refrigeration — ^were too expensive. More re- 
cently the remarkable drying powers of “silica geF’ which is ob- 
tained by drying gelatinous precipitated silica, have been utilised 
and it seems probable that the application of this drying process 
to blast furnaces may find large-scale application. Another im- 
provement can be effected by enriching the air of the blast with 
oxygen. Undoubted advantages can be obtained by this means, 
but its economy depends upon the cost of oxygen. 

Since large volumes of air are blown into the blast furnace, 
corresponding volumes of gas must pass through the top. Form- 
erly these were allowed to burn at the top of the furnace. This 
waste of valuable fuel is now avoided by closing the top of the 
furnace. The gas is collected and used in a variety of ways. It 
supplies the heat required for pre-heating the blast for the fur- 
nace and it may be burnt under steam boilers to generate the 
power required for the blowing engines that produce the blast 
w'hile the surplus may produce electric power for other purposes. 

Certain difficulties arise in the utilisation of blast-furnace gas 
from the fact that the gas carries with it a large volume of dust. 
Even if the gas is to be burnt almost immediately under a steam 
boiler, the bulk of this dust must be removed, otherwise the 
boiler and its flues rapidly become choked. If the gas is to be 
used for burning in large internal combustion (gas) engines 
then still more complete cleaning from dust is essential. Gas- 
cleaning appliances are installed in many blast-furnace plants. 
They either operate by passing the gas at fairly low speeds 
through a large number of sacks of finely-woven material (Hal- 
berg-Beth system) or else the dust is removed by the Lodge- 
Cottrell method of electrical precipitation. This method of pre- 
cipitating dust from fumes is used in a number of other metal- 
lurgical processes. It depends upon the fact that fine particles 
of dust or moisture suspended in air, when electrified rapidly 
coalesce into particles which are heavy enough to settle. Electri- 
fication is produced by a high-tension discharge from a point. This 
requires special appliances, but the process is now widely used. 
In the case of blast-furnace gas, however, it only appears to 
become economical where the degree of cleaning which can be 
achieved by sack filtration is insufficient. 

The quality of the pig-iron produced by the blast furnace 
depends upon the character of the ore with which the furnace is 
fed and also on the way in which the furnace is run. The pig 
iron always contains a considerable amount of carbon — of the 
order of 3 or 4 per cent, and different amounts, according to 
circumstances, of silicon, sulphur and phosphorus, as well as 
other impurities. The silicon of the iron is mainly derived from 
the siliceous “gangue” material which is always present, more or 
less, in the ore. Sulphur is derived, usually, from pyrites (iron 
sulphide) in the ore and phosphorus from phosphate minerals 
in the ore. The coke also contributes to the impurities of the 
iron, principally to the sulphur and for that reason iron made with 
wood-charcoal, as fuel in Sweden, is of higher purity than coke- 
made iron, although the high purity of the Swedish ores has much 


to do with the result. 

The composition of the pig iron determines the uses to which 
it can be put. These are, broadjy, of four kinds : — ^the production 
of iron castings in the foundry; the production of wrought iron 
by the puddling process and the third and fourth are the produc- 
tion of steel by the acid and basic processes respectively, although 
further distinctions exist between irons suited for Bessemer as 
distinct from open-hearth steel-making. In iron founding — i.e., 
the production of iron castings, the requisite composition is ob- 
tained by a judicious blending of different varieties of pig-irons 
of different composition. The cast-iron must have a sufficient 
content of silicon to render it grey and soft by the formation of 
graphite, and frequently the presence of a considerable amount 
of phosphorus is considered desirable in order to render the iron 
easily fusible and fluid. Formerly the scientific aspects of iron 
founding were much neglected, but a good deal of research work 
on the subject has been done recently, particularly in Germany 
where methods for the production of special and superior qualities 
of cast iron have been worked out. In England the subject has 
also received attention from the British Cast Iron Research 
Association. 

Wrought Iron. — ^The pig iron required for conversion into 
wrought iron must meet special requirements arising from the 
nature of that ancient process. The conversion of pig into 
wrought iron by puddling is one of the oldest of the processes 
of ferrous metallurgy. It has lost ground to the modern steel- 
making processes, but appears to hold its own for certain special 
purposes. For example, the best qualities of welded chain are 
still made of wrought iron although some degree of competition 
is now arising from electrically welded mild steel chain. Wrought 
iron differs from mild steel both in mode of origin and in con- 
stitution and structure. Steel is always made by the oxidation 
I of the molten pig iron carried out in furnaces at temperatures 
high enough to maintain the purified metal in the fully liquid 
state. In the puddling of wrought iron, on the contrary, although 
the initial charge of pig iron is molten, as oxidation proceeds by 
the absorption of oxygen from the air and from the iron oxide 
with which the furnace is lined, the metal becomes increasingly 
pasty and, when the elimination of the carbon is nearly complete 
the resulting iron is fully solid although very soft. It is, however, 
intimately mingled with the slag or cinder, consisting mainly of 
iron oxide and silicate, together with a certain proportion of 
phosphoric compounds, which is produced during the puddling 
process. Much of this is pressed out during the shingling and 
forging operations to which the hot, pasty metal is subjected, 
yet a considerable amount of cinder remains behind in the 
finished product. The true metallic structure of the iron is thus 
interrupted frequently by veins of non-metallic matter. This 
structure gives to the material a pseudo-fibrous texture, but it 
is well to bear in mind that the individual “fibres” of the iron 
arc, like all other iron and steel, aggregates of minute crystals and 
not strictly “continuous” fibres. 

Steel. — ^The steel-making processes at present in extensive use 
for the production of mild steel consist essentially of a process 
of oxidation by which the carbon and certain of the impurities 
of pig iron are eliminated. The oxidising process, however, usually 
leaves the metal in an over-oxidised condition and sut3sequent 
reduction of the excess of oxide is necessary. It will be seen that 
this procedure is analogous to that adopted in the treatment of 
copper mattes, which are first over-oxiffised and then subjected 
to a reducing treatment by “poling.” In the case of steel, re- 
duction by the direct action of carbon or by the equivalent of 
“poling” is not used, but de-oxidation is effected by the addition 
to the steel, just before it is tapped from the furnace, or even 
in the ladle after tapping but before the metal is run into th- 
moulds, of certain “ferro-alloys.” These usually contain a coH' 
siderable amount of carbon to serve for re-carburising the steel 
to the desired degree, and also either or both manganese and 
silicon. Sometimes aluminium is also used as a de-oxidant. These 
substances have a sufficiently strong affinity for oxygen to rob 
the iron of that element, although this de-oxidation is never 
complete. The products of this reaction*-oxide of manganese 



METALLURGY 


and silica, or—more probably— a silicate of iron and manganese — 
form more or less fusible slag particles and, if the steel is given 
time to settle, these rise to the surface and are eliminated. As a 
rule, however, they remain in suspension in the steel and form un- 
desirable non-metallic enclosures. 

Two methods of oxidising the molten pig-iron are employed. 
In one, known as the Bessemer process, air is blown through or 
over the molten iron until the character of the resulting flame 
shows that oxidation has been carried far enough. The burning 
of (he silicon and carbon content of the pig iron generates enough 
beat to raise the molten metal to a very high temperature, suf- 
licient to allow it to be run out of the converter into a ladle and 
then into moulds. In the “Open Hearth” process on the other 
hand, the pig-iron, usually mixed with a considerable amount of 
steel scrap, is melted on the hearth of a large furnace regener- 
atively fired so as to maintain a very high temperature. It was, 
in fact, the invention of the Siemens regenerative furnace which, 
by making it possible to produce and maintain steel-melting 
temperatures easily and economically, made this type of process 
possible. Once the charge is molten it is oxidised by the addition 
of an iron-oxide ore, the oxygen of this ore combining vigorously 
with the carbon and silicon of the pig iron in the charge. A .slag 
layer is formed above the layer of molten metal and protects it 
from direct interaction with the atmosphere of the furnace. 

The reactions which occur in both types of oxidation process 
depend upon the material with which the furnace is lined. At 
the high temperatures employed the composition of the slag must 
be adapted to that of the lining, otherwise rapid attack would 
result. In the “acid” processes the lining of the open-hearth 
furnace or of the Bessemer converter is siliceous in character: 
the name “acid” refers to the acidic character of the silica which 
predominates in these linings and which must, therefore, be kept 
high in the slag also. Under such a slag it is possible to remove 
or lower the silicon and the carbon content of the charge, but 
it is not possible to purify the resulting steel in regard to its 
content of phosphorus or sulphur. It follows that, for the pro- 
duction of high-class steel in the acid process the pig-iron em- 
ployed must itself be sufficiently low in sulphur and phosphorus, 
and this stringent condition—* in view of the fact that the 
finished steel is frequently required to carrry less than 0-05% of 
these impurities — sets a limit on the range of pig-iron and there- 
fore of ores which can be employed. 

Basic Steel. — In the “basic” processes the furnace linings are 
made of magnesia and lime, bonded together with tar or similar 
material and containing very little silica. The slags used with 
these basic linings must also be correspondingly basic, f.c., low 
in silica. A mixture of lime and magnesia, even with a small 
amount of iron oxide would not be sufficiently fusible, but the 
acidic element is provided by phosphoric acid, derived from the 
phosphorus of the charge. The basic slag is thus a highly basic 
lime-magnesia phosphate and tends to absorb phosphorus from 
the iron so long as oxidising conditions are maintained — for 
instance, by the frequent addition of iron oxide in the form of 
ore. Under reducing or less strongly oxidising conditions, how- 
ever, there is a tendency for phosphorus to be reduced by the 
iron and to be returned from the slag to the charge. In the basic 
process, any silicon present in the charge rapidly forms silicates 
with the bases of the slag and would, if present in sufficient 
amount, attack the furnace lining. It will thus be seen that while 
in the acid process phosphorus is extremely undesirable, while 
‘silicon is needed, the reverse holds for the basic processes where 
pig-irons can be used which have a high phosphorus content, 
while high silicon is undesirable. There is one other point of 
general importance in which the two processes differ; it is much 
mure difficult — on account of the danger of returning pho.sphorus 
to the molten steel — ^to effect thorough de-oxidation in the basic | 
process than in the acid. Badly made basic steel, therefore, is 
liable to be over-oxidised and unsatisfactory, although when 
properly operated produces material of excellent quality. 

Besides the four main processes various operations are em- 
ployed in the treatment and production of steel for special pur- 
poses. Of particular interest from the comparative point of view 


317 

are the processes for decarburising and carburising, by which the 
carbon content of the iron alloy can be changed without actual 
melting. The treatment of certain types of cast-iron by pro- 
longed heating, generally in oxidising surroundings, leads to a 
profound change in the condition of the carbon. In the “white” 
iron as cast for this purpose the carbon is present as the com- 
pound FesO — ^known as “cementite.” In this condition the iron 
is very hard and brittle. If, however, a “white” iron of suitable 
composition, which has solidified without separation of grajffiite, 
is subjected to prolonged heating in oxidising surroundings, part 
of the carbon is oxidised and removed entirely, while the re- 
mainder is deposited in the form of nodules of finely-divided car- 
bon. Unlike the graphite flakes of “grey” ca.st iron, these do not 
seriously interfere with the strength or ductility of the metal, 
and the iron is thus rendered “malleable.” It is considerably 
inferior to true wrought iron or steel, since it still contains the 
finely divided graphite and the other impurities, but it is suf- 
ficiently strong and ductile for many purposes for which untreated 
iron castings would be too weak and brittle. 

Cementation. — ^The converse of this process is that of car- 
burising or “cementation.” If bars of wrought iron or very low- 
carbon steel are packed in a carbonaceous material, such as a 
mixture of charcoal and barium carbonate, and are heated for 
some time at tempK^ratures near 900® C the iron absorbs carbon. 
If this process is carried to a moderate extent, the iron or mild- 
steel article is left at the end with an outer layer or case of high- 
carbon steel. This, unlike the soft low-carbon core, can be hard- 
ened by quenching and in this way “case-hardened” articles are 
produced. Instead of a plain iron or low-carbon steel, a .si>ecial 
type of nickel steel can be cmp>loyed and this allows the final 
heat treatment to be much simplified. A surface hardening process 
depending on the formation of iron nitride has recently been 
worked out in Germany. Prolonged heating in a nitrogenous atmos- 
phere at moderate temperatures is employed, and no final quench- 
ing or other heat -treatment is required, the core of the steel 
retaining its original high quality while no distortion can occur. 
The process is only applicable to steels of special composition, 
in which a certain content of aluminium is important. 

The simple carbon cementation process has, however, another 
use which was formerly very important. Before the modern 
processes of steel-making were developed, high-carbon steel, such 
as is used for tools and weapons, was for a long time i)repared 
almost exclusively by the cementation of wrought iron. For this 
purpose the carburising process is prolonged until the entire thick- 
ness of the bars is penetrated by the carbon, so that the whole of 
the material is converted into high-carbon steel. The product is 
known as “blister steel” and could, to some extent, be used direct 
in that condition. Preferably, however, the cemented bars were 
melted in small crucibles and the molten high-carbon steel cast 
into small ingots or other moulds — the product being “crucible” 
or “cast" .steel. For a long lime this product, when prepared from 
the purest Swedish wrought iron was regarded as the highest grade 
of steel. In recent times, however, the high degree of purification 
Which can be applied to steel by melting it in a basic-lined electric 
furnace has made electric steel — ^when properly prepared — a seri- 
ous rival to crucible steel. 

Electric Steel Processes. — The application of electric processes 
to iron and steel differs markedly from its use in non-ferrous 
metallurgy. The electro-deposition of iron in the wet way is 
possible and yields a product of high purity; the cost, however, is 
too high to allow the process to compete with the large-scale fur- 
nace methods. Fusion electrolysis of iron is also possible, but the 
process has not been used. The electric furnaces employed in steel 
making, and — to a much les.scr extent — ^for the reduction of iron 
from its ores — serve essentially as electrical generators of heat — 
i.<?„ they are melting and not electrolytic appliances. As a rule 
alternating current, usually of the three-phase t>T3e, is employed, 
thus precluding all electrolytic effects. The electric furnace is used 
mainly for the remelting of scrap steel which can be successfully 
purified with very little loss. The production of alloy steels of 
accurately-determined composition is also facilitated in the electric 
furnace because of the exact control of composition which it per- 
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mils. On the other hand, the electric furnace has the disadvan- 
tage that the source of heat is costly so that in spite of the efficient 
way in which the heal is generated within the furnace itself, the 
electrical method of melting proves more costly than the fuel- 
fired furnace except perhaps in localities where very cheap water- 
power is available. For this reason the use of the electric furnace 
has not extended as much as was at one time expected. 

<‘Cast” and “Wrought.” — ^Thc preparation of the metal in the 
pure or approximately pure form, generally in the liquid state, is 
a distinct stage in most processes. It is only the beginning of the 
scries of operations by which the metal is brought into its finished 
form. Those operations vary wddely according to the form in 
which the metal is to be finally u.sed. Broadly, however, metallic 
objects may be divided according to their mode of production into 
two types: “cast” and “wrought.” The “cast” material is brought 
into its final shape, so far as metallurgical oi^crations are concerned, 
by allowing the molten metal to fill and to solidify in a mould of i 
suitable shape. “Wrought” material, on the other hand, begins its 
career by solidification in a mould of .simjile shape and the result- 
ing solid ingot, slab or other shape i.< then brought into the de.sired 
form by working, which may lie done either in the cold or at an 
elevated temperature, by rolling, pressing, forging, stamping, 
drawing, etc. I'here are many metals and alloys which cannot be 
“wrought” becau.se they are, even when hot, too brittle to with- j 
stand plastic change of shape. Such materials — of which cast iron 
is a typical example — can only be used in the cast state. Finally, 
the finished or nearly finished material may be subjected to cer- 
tain forms of heating and cooling known as “heat treatment,” 
which improves its properties to a marked extent. 

The first step in bringing metal into the desired finished state | 
consists in causing the liquid metal to fill a mould, where it solidi- j 
fies as a solid casting which has the shape of the interior hollo>v ! 
of the mould, .\ltliough superficially simple, this p)roccss offers 
many difficulties. These are greatest where the metal melts at a 
very high temperature and in those cases where the liquid metal 
absorbs large volumes of gas which are liberated during solidifica- 
tion. 

A large proportion of the liquid metal produced throughout 
the world i.'^ required for future mechanical working, such as rolling 
or forging and is therefore cast into moulds of very simple shape. 
The most striking example is the production of steel ingots, which 
range in size from a small rectangular block weighing a few’ pounds 
to huge tapered octagonal ma.s.=>es weighing over a hundred tons. 
Except in the ca.se of crucible-melted steel, the liquid metal is first 
run from the refining furnace into a large “ladle” — ^generally a 
steel box open at the top and provided with a refractory lining. 
These ladies arc sometimes ca liable of holding considerably more 
than 100 tons of liquid steel and are moved about the furnace 
building by powerful overhead cranes. For filling they are brought 
in front of the furnace, from which the liquid steel is allow’cd to 
escape through a tap-hole at the base. From this hole the liquid 
steel runs along a gutter or “lander” lined with refractories and 
falls into the ladle as a cascade from w'hich great showers of sparks 
arise. An attempt to represent this striking .spectacle photograph- 
ically is shown in one of the attached illustrations. From the ladle 
the lic^uid steel is afterwards allowed to flow into the cast-iron 
ingot moulds. 

The solidification proce.ss is comparatively simple in a pure 
metal free from gas. but as steel is a complex alloy of iron with 
carbon and other elements, and contains dissolved gas as well as 
oxides, sulphides and silicates in suspension, the process becomes 
complex. In spite of an immense amount of laborious investiga- 
tion the details of the solidification of steel are neither fully under- 
stood nor entirely under control. The principal factors which 
play a part in the process of ingot solidification are briefly as 


extend well down the centre of the ingot. This “pipe” must, for 
most purposes, be eliminated and a large part of the upper portion 
of the ingot must be cut off and discarded. This can be partly 
avoided by using containers, usually of fire-clay and known as 
“sinkhead” or “hot-tops” placed on top of the open end of the 
mould. The molten steel is allowed to fill these as well as the 
mould proper, and little or no solidification takes place in these 
“heads.” They consequently provide a reservoir of liquid steel 
from which the contraction in the ingot proper can be made good. 
This method confines the pipe more or less to the “feeder head” 
of the ingot, and the amount which has to be cropped is much 
reduced. 

(b) Gas Liberation. — ^Liquid steel, like most liquid metals, is 
capable of dissolving large quantities of gas, especially hydrogen. 
Most of this gas is driven out of solution when the liquid metal 
crystallizes and then partly escapes to the surface. A considerable 
amount, however, fails to escape unaided and forms cavities or 
bubbles in the solidified metal. It is contended that in steel which 
is to be rolled or forged such gas cavities are harmless because 
their surfaces, w^hen subsequently pressed together at a high tem- 
perature during rolling or forging, unite by welding. Such welding, 
however, does not always occur; a great many of these cavities 
can never weld, because their walls become coated with impurities, 
such as silicates and sulphides, gathered from the adjacent steel 
during the pasty stage of solidification. These can be traced as 
long lines of “non-metallic enclosures” in the finished steel. The 
formation of gas cayitics or “blow holes” in steel can be to a great 
extent regulated by the manner in which the oxidising processes 
in the steel furnace are conducted. If the reactions between oxide 
of iron and carbon are allowed to complete themselves so that the 
agitation or “boiling” of the steel in the furnace ceases, the pro- 
duct is a “dead melted” steel in which gas cavities will be compara- 
tively few. Such steel, however, shows marked “piping” as 
described above. Even if the process is stopped at a point where 
there is still some oxide of iron present in the bath, the steel can 
be “killed” by the addition of a relatively small quantity of alum- 
inium. Steel killed in this way “pipes” like “dead melted” metal. 

, If, on the contrary, the steel is brought into the ingot mould while 
still actively generating gas — so-called “wild” steel — ^this pro- 
cc.s.s continues to some extent during solidification. A good deal 
of the gas there liberated is trapped in the solidifying steel which, 
consequently, contains a large number of “blow holes.” The 
i formation of these holes counteracts the effects of the normal con- 
j traction of the steel, and the steel does not appear to shrink while 
solidifying — it may, indeed, appear to rise in the mould. Such 
steel is called “rising” or “rimming” steel. It is also — ^perhaps more 
frankly — described as “unsound” steel. It has, from the point 
of view of mass-production, the advantage that as there is no 
definite “pipe” almo.st the whole of the ingot can be rolled, thus 
I affording a larger yield of finished steel. 

(c) Segregation. — ^As steel is a complex substance and the 
rate of solidification of any but the smallest ingot is necessarily 
slow the constituents have time to undergo separation or “segre- 
gation” which results in non-uniformity of chemical composition 
in different parts of the ingot. This subject cannot be adequately 
discussed in a general article but it is important to mention it 
because segregation plays a very important part in affecting the 
quality of large steel ingots. It is, of course, a natural process 
which, under conditions of slow undisturbed cooling in large 
masses, cannot be prevented except, possibly to some extent, by a 
careful choice of the composition of the steel itself. At the same 
time it has to be regarded to some extent as imposing a limitation 
on the size of the ingot, and consequently of the forgings or plates, 
which it is desirable to use where high and uniform quality is 
essential. 


follows: (d) Contraction Stresses. — Since the outer portions of 

(aj Contraction-— -The steel after solidification occupies a ' ingot necessarily solidify while the inner portions are still liquid 
smaller volume than in the liquid state. Since the layer of metal I the latter— on subsequent solidification and contraction— exert ii 
next to the wall of the mould solidirie.s first, and successive layers j powerful inward pull on the outer portions. Masses of large siz» 
of solid metal are formed on the solid crust thus initiated, the last > are therefore apt to be under severe internal stress and nia>- 
liquid portions are left at or near the centre of the ingot. A 1 sometimes, crack spontaneously or when placed in a re-heating 
funnel-shaped contraction cavity or “pipe” is formed which may | furnace. The formation of such cracks or “clinks” can be largely 
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avoided by correct design of the ingot moulds. Part of the diffi- 
culty is also avoided by the practice — ^adopted also with a view to 
economy — of drawing the ingots from the moulds while the steel 
is still very hot, so that the interior may still be partially liquid, 
and placing them in so-called “soaking pits” — a kind of pit furnace 
in which the temperature throughout the ingot has the opportunity 
to become equalized and the steel is, moreover, kept at a tempera- 
ture suitable for forging or rough rolling. 

The production of ingots or slabs of the non-ferrous metals and 
alloys, while subject to the same general laws and phenomena as 
.steel, differs in regard to the conditions which have to be met. 
Non-ferrous ingots are never very large so that many of the prob- 
lems which arise from large size, very slow cooling and extensive 
segregation, do not enter into the corrc.sponding non-ferrous prob- 
lem. On the other hand the non-ferrous ingot has frequently to 
meet special conditions. The quality of the surface of the cast slab 
is often important. In steel, so long as there are no cracks or 
foldings, smoothness of the surface is not essential. Brass, on the 
contrary, has frequently to be rolled out into a finished product 
with a smooth surface, so that the nature of the ingot or slab 
surface is very important. In the same way, blow -holes lying ju.st 
under the ingot skin, which are often regarded as normal in steel, 
are not permissible in non-ferrous metal which is to be rolled into 
strip or sheet, since these cavities tend to open out during the 
annealing process following cold-rolling, and to cause defects 
known as “spill” and “blister.” Much more attention is therefore 
paid in non-ferrous ingot ca.sting to the details of mould .surface, 
dres.sing, etc., and also to the method of filling the moulds. In 
steel practice this is very frequently done by allowing the fluid 
metal to run into the mould from an opening in the bottom of a 
large ladle. In non-ferrous practice, where the masses to be han- 
dled are much smaller, the molten metal is often poured direct 
from the crucible, or even from the furnace, ])Ouring being done 
“over the lip” of the crucible and into the open top of the mould. 
For certain special purposes a process has recently been developed 
in France (the Durville process ) in which the molten metal is first 
poured into a ladle or receptacle w'hich is connected by a channel 
or short “runner" with a number of parallel small ingot or bar 
moulds. Ladle, runner and moulds are mounted together on trun- 
nions about which the whole assembly is slowly rotated so that the 
ladle rises and the moulds are lowered. The metal then flows stead- 
ily from ladle to moulds. The resulting bars have remarkably per- 
fect surfaces, but the proce.ss is readily applicable only to copper 
alloys containing a small amount of aluminium. Many other pro- 
cc.s.scs for filling ingot moulds have been developed, some working 
by gravity with or without the interposition of funnels or separators 
of various kinds, others by pressure applied ti the liquid metal 
that forces it into the mould. 

In regard to dissolved gases, while non-ferrous metals do not 
undergo a “boiling” process in which gas is generated during refin- 
ing and melting, as in steel, they yet absorb considerable quantities 
of gas from the atmosphere of the furnace and from other sources. 
In some cases this leads to difliculty in .securing .soundness whether 
in ingots or in .shaped castings. Copper is an example of this kind, 
but the phenomenon is encountered to a marked extent also in 
aluminium and its alloys and in certain kinds of bronze. Two 
methods have been recently evolved for freeing non-ferrous metals 
irom dissolved gas. The most positive of these is that of “pre- 
solidification.” It con.sists in allowing the molten metal or alloy 
to solidify very slowly, preferably in the crucible and in the fur- 
nace where it has been melted. During this slow solidification the 
^crystallizing metal expels the gas, which has time to escape to the 
surface. As soon as solidification is complete the metal is rapidly 

re-melted and cast. ^ ^ . i. u 

Another method of gas-expulsion consists in bubbling through 
^he molten metal a more or less inert gas which, by local reduction 
of the partial pressure of the dissolved gas, leads to the removal 
of the latter. This method is successful when nitrogen is bubbled | 
through molten aluminium alloys. Nitrogen, however, is itself 
slightly soluble in many metals, so that this process is not univCT- 
sully applicable. In some alloys, on the other hand, one of the 
<-onstituent metals is itself volatile and escaping bubble.s of its 
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vapour serve to expel other gases in the same manner as bubbles 
of an inert gas. This is, perhaps, the reason why brass — ^with its 
large content of volatile zinc — readily yields sound castings. 

The production of shaped castings entails processes and prob- 
lems widely different from those of ingot production, but it is im- 
possible to discuss them even in outline here. They vary according 
to the nature of the metal to be cast. Some reference has already 
been made to cast iron. Steel offers much greater difficulty in 
regard to casting. The tendency of the metal to liberate gas during 
solidification is one of these: another is the high temperature of 
molten steel which makes severe demands on the materials used as 
moulds. Castings are made in two types of mould — sand moulds 
and “permanent” or “chill-moulds.” The former have to be 
specially prepared — sometimes by means of machines — from pat- 
terns for each casting. The “moulding sand” of which they are 
made must be carefully adapted to the needs of the metal to be 
cast. For steel it must be highly refractory so that it may not melt 
and “burn" on to the .steel. Sand for moulding, however, must be 
sufficiently plastic to form moulds of adequate strength and co- 
hesion, while the mould must remain sufiiciently porous to allow 
the rapid escape of air, steam and other gases. 

The use of metal or “permanent" moulds offers many advantages 
where the process is applicable. The constantly rcp>cated cost of 
sand moulding is eliminated, but against this must be set the high 
first cost of the metal mould or “die.” The latter is usually only 
ju.st ified where the same casting is required in great numbers. For 
many metals there is also a distinct advantage in regard to struc- 
ture and strength which results from the relatively rapid solidifi- 
cation which takes place in a metal or “chill” mould. For steel it 
is not easy to use metal moulds but they have in recent years 
found application in regard to certain kinds of cast iron. For the 
non-ferrous metals chill casting is extensively practised, especially 
in the case of some aluminium alloys. For the lower-melting non- 
ferrous metals the process known as “die-casting” has found exten- 
sive application on account of the accuracy of dimensions which 
( an be attained. Die-castings can be used for many ])urposes with- 
out subsequent machining and are widely employed in the cheaper 
kinds of light machinery, domestic and office appliances, etc. 

Die-ca.sting consi.sts essentially in producing castings in metal 
“dies” or moulds, but as a rule the proce.ss is carried out by forcing 
the molten metal into the mould rapiilly under pressure. This is 
done in machines which also open the <iie 'inrl eject the casting, 
the operation being rapidly repeated. The widest use of this 
method is made in castings of low-melting alloys oi zinc, tin and 
lead. It has recently been extended to many aluminium alloys and 
even to certain types of brass and bronze. The difficulties of the 
process, however, increase rapidly a.- the melting point of the 
alloy rises. 

Reverting to the ingots in which a great part of the world’s 
metal production is cast, we have to consider briefly the principal 
proce.sses by which the fini.shed products are produced. In the.se 
tiiC metal is forced to assume new shapes by the application of 
large mechanical forces, which may be applied to the material 
while it is either hot or cold. 

Mechanical Working- — ^The purpose of subjecting metal to 
the mechankal working is not merely that of bringing it into a de- 
sired shape. Mechanical work affects the structure and properties 
of most metals and alloys in a markedly favourable manner. When 
metal solidifies from fusion, especially if it does so in large ma.sses 
and therefore slowly, it forms a crystalline structure which is 
relatively coarse — sometimes very coarse indeed. While it is true 
that, whatever (he treatment to which metal may be subjected, it 
j remains essentially crystalline, yet the size or scale of that struc- 
ture is highly important as affecting physical behaviour. Mechan- 
ical working always breaks down the original “cast” structure and 
replaces it by a much finer and more satisfactory structure. In 
some metals, of which steel is the most important example, it is 
possible to produce a “refined” structure, comparable in scale with 
that of WTOught metal, by heat treatment alone, but this is only 
practicable for pieces of moderate size because larger masses 
cannot be cooled rapidly enough to bring about the desired 
changes. In addition, mechanical working, particularly in the case 
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of Steel, serves to close up, and perhaps to bring about welding 
of cavities existing in the cast material. It also brings about a re- 
distribution of the non-metallic impurities. These become elon- 
gated in the direction in which the metal is caused to flow under 
mechanical treatment and in some cases confer upon the material 
something which has the appearance of grain or fibre. There is, 
however, no true fibre in any metal, although “fibrous’* fractures 
are frequently obtained and are often rightly regarded as indica- 
tions of good quality. 

Forging and Rolling. — I'he process of forging may be carried 
out under hammers or presses. The former range in size from the 
hand-sledge of the blacksmith to the largest steam-hammers de- 
livering blows of many foot tons. For much of the heaviest forg- 
ing great hydraulic presses arc used in which the heated metal is 
quietly pressed or kneaded into the desired shape. Forging, par- 
ticularly on the large scale, is mainly applied to steel and in that 
material ver>’ large pieces are sometimes handled. The tubes of 
heav>^ naval guns are probably the largest of these, but parts of 
large ships arc also very heavy forgings. These very large forgings 
are always made from the ingot itself, but for much of the smaller 
work the steel i.s first brought into the form of bars by rolling and 
is only then forged. Work of this kind merges into what is known 
as “drop forging” in which a carefully proportioned piece of steel 
bar is forged betw^een heavy dies to assume a designed shape. 
Stamping and pressing may also be regarded as allied to forging, 
but w’hile true forging is always applied to highly heated metal, 
stamping and pres.sing may be done either hot or cold. Here the 
metal is used in the form of bar or .sheet and is forced into the 
dc.sired shape, u.sually without much change of section or real flow 
of metal, but rather by bending accompanied by a certain amount 
of “drawing.” Metal to be used in this w^ay must, of course, 
possess an ample degree of ductility. The rolling process is used 
to convert ingots into forms which are small in cross-section in 
comparison with their length. Bars and .sheets, rods and wire, rails 
and girders and all kinds of structural sections arc produced in 
this way. Rolling is carried out in successive stages. In the early 
stage the purpose is, while gradually bringing the metal towards 
the desired shape, to improve its quality — especially its ductility — 
so that it can better stand the more severe subsequent treatment. 
Yet for this very purpose it is, in many ca.ses, found necessary to 
make the first deformations of the metal very drastic. It is found 
that at almost any stage of mechanical worldng, if the change of 
shape or size forced on the material at any one stage is not suffi- 
cient to penetrate and affect the entire thickness, there is risk of 
damage. Accordingly, where an ingot of large size has to be 
“broken down” very large forces and correspondingly heavy de- 
formations are applied. This occurs mainly in the rolling of steel 
and is carried out in very powerful machinery. The ingots are so 
large and heavy that they are handled by automatic appliances 
which take them from the furnace, feed them backwards and for- 
wards through the great rolls and finally eject the finished billet 
from the rolling train. Some recently-erected rolling mills of this 
kind, which are employed for dealing with nickel ingots as well as 
for steel, are operated electrically and are controlled by two or 
three men from a control platform — there is no heavy manual 
labour. For smaller w-ork, however, and in most of the non-ferrous 
industries, the metal is put through the rolls by hand. 

While steel is always “broken down” hot, some of the softer non- 
ferrous metals and alloys can be safely treated cold. The essential 
nature of the process does not differ as between hot and cold 
rolling. The effect of cold rolling, however, is always to produce 
hardening so that, after a time, the metal has to be “annealed” in 
order to soften it prior to further cold-rolling. Such annealing 
usually consists in placing the metal in a suitable furnace and heat- 
ing it to a temperature correctly chosen for each metal. 

The details of rolling practice vary widely according to the 
metal employed and the purpose for which the product is required. 
Heavy plates and extremely thin sheets naturally demand entirely 
different treatment. Strip metal is sometimes rolled in so-called 
“continuous” mills and these are especially appHed to the produc- 
tion of wdre. In these mills, which are mainly used for steel, the 
hot metal is fed into the first set of rolls rotating at a moderate 


speed. The material emerging from the first rolls is fed directly 
into a second set which — since the length is increased by the pas- 
sage through the first rolls — ^must run at a considerably higher 
speed. A number of sets of rolls are used in series in this w^ay, the 
finished product, such as wire, leaving the last rolls at a very high 
speed. Other types of rolling result in the production of “sections” 
— i.e., of material having the form of H or I beams, channels, 
angles, railway rails, etc. These are produced by the action of 
suitably shaped grooves cut in the rolls, but the differences in the 
rate of movement at the bottom of such grooves and near the top 
require careful consideration. Successive passes in such rolls must 
provide for the easy flow of the metal from one shapes to the next. 

Extrusion. — ^Another method of manipulating metals, more 
especially non-ferrous alloys, for the purpose of bringing them 
quickly and easily into the form of bars or rods having any desired 
section or into the form of tubes, is that of extrusion. Here the 
heated billet of metal, previously produced of the correct size and 
shape, is placed in a heavy steel cylinder and a steel ram is forced 
down into the cylinder from one end. At the other end there is an 
aperture or “die” through which the metal is forced to escape 
in the desired form. Rods or bars produced by this process are 
sometimes found to possess an interior defect. This is believed to 
be due to the manner in which the flow of the metal in entering the 
die from the chamber causes the outer portions of the billet, in- 
cluding the skin, to flow into the centre of the extruded bar. A 
means of avoiding this difficulty has been devised recently, by a 
modification of the extrusion press. It is possible to extrude many 
alloys which are not sufficiently ductile, in the cast state, to stand 
I rolling. In other cases, rolling is still possible if the internal struc- 
ture of the metal has first been modified either by previous extru- 
sion or by preliminary forging. 

Heat Treatment. — While the great majority of metallic prod- 
ucts are put into use in the condition — so far as their inner 
structure and strength are concerned — in which the final stages of 
production have left them, an increasing number of articles (more 
particularly those intended for important engineering uses) are 
now subjected to some form of heat-treatment for the purpose of 
improving their internal structure and mechanical properties. In 
the case of steel castings, for example, annealing is almost univer- 
sally applied for the purpose of removing some of the impurities 
from the inter-crystalline boundaries, where they tend to form em- 
brittling cell-walls, and bringing them into the shape of small scat- 
tered globules which are comparatively harmless. The treatment 
breaks up the original coarse casting structure and a further im- 
provement is effected by either “normalizing” or “quenching and 
tempering” the steel. 

Simple annealing is also used for softening metal hardened by 
cold working, as in rolling, stamping, pressing, wire-drawing, etc. 
If carried out at a high temperature or for a long time this may 
result in the formation of a coarse and brittle structure. For- 
tunately this occurs only rarely in the non-ferrous metals, but in 
very mild steel it is frequently encountered. In this material, 
however, it is possible to produce a refining of the structure by 
“normalising.” This consists in raising the steel to a temperature 
just above the critical range, maintaining it there only long enough 
to ensure that the whole of the piece has reached the desired 
temperature and then removing the steel from the furnace and 
allowing it to cool rapidly in still air. The result is a marked 
refining of the crystal structure with a corresponding improvement 
in the mechanical properties. If, however, the steel is of a very 
soft variety and is required to possess the greatest ductility with- 
out much regard to strength, the final heat-treatment may be 
simply annealing at a much lower temperature, such as 680° C, 
which is just below the critical range of the steel. This causes the 
carbide of the steel to become “balled up” into little spheric;ii 
masses making the material very soft and relatively weaL 
The most important forms of heat-treatment applicable to steel, 
whether a plain carbon steel or an “alloy steel” containing nickel, 
chromium, manganese, etc., is a double treatment known as 
“hardening and tempering.” In some cases the first stage of this 
treatment is a true “hardening,” but in a great many cases it can 
only be called “hardening” by analogy. A full discussion of these 
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transformations could only be given after an explanation of the 
metallography of steel and especially of the equilibrium diagrams 
of carbon steels and of alloy steels. Since space will not permit 
of such treatment, the subject can only be treated in the broadest 
outline. The general nature of the changes involved in heat-treat- 
ment of steel can, however, be explained in an approximate manner 
if it is realized that the metal iron, which constitutes the great 
bulk of all steels, even of the more complex alloy steels, can exist 
in at least two allotropic states, known as the a and 7 states 
respectively. In pure iron, the 7 state exists at temperatures 
between 900® C and 1,450° C. It is a soft non-magnetic substance 
which crystallizes with the face-centred cubic lattice. Below 900° 
C, pure iron assumes the a form, which is also relatively soft and 
ductile, but is — below 750° C — strongly magnetic. The two kinds 
of iron differ most widely, however, in their power of absorbing 
carbon in the condition which is known as “solid solution.” Gamma 
iron has a considerable power of holding carbon in solid solution — 
up to about 1*2 per cent — ^while in alpha iron carbon is only soluble 
in very minute amounts. “Soluble” as here used simply means that 
the metal — in this case iron — can take up a certain proportion of 
the other element into its own cr>^stal structure without the forma- 
tion of a second constituent or kind of crystal. Thus a carbon steel 
at a high temperature consists of 7 iron crystals holding carbon in 
solid solution, while on cooling through the transformation range — 
if the cooling is slow — the carbon is separated. As the iron itself 
undergoes transformation into the a form, crystals of iron carbide 
(FcsC) are .separated. This is the condition of slowly cooled or an- 
nealed steel. By very rapid cooling — chilling or quenching — the 
transformation can be more or less suppressed or delayed. If cer- 
tain alloying elements are present, particularly chromium and 
nickel, the retardation of the transformation is much facilitated 
and if enough nickel or manganese is present the transformation 
may be entirely suppressed. In that case the iron retains the 7 
condition, the steel is non-magnetic and soft. It is in the inter- 
mediate condition, where the transformation has been retarded 
rather than entirely suppressed that the steel becomes hardened. 

The capacity of hardening was at one time believed to be a 
unique property of steel but it is now known in the alloys of other 
metals also. It was long regarded as mysterious and controversy 
still turns on its theoretical explanation. Here, however, we are 
mainly concerned with the fact that by suitable quenching, from a 
temperature above the “critical range” — i.e., above the tempera- 
ture at which the 7 a transformation occurs — all but the very 
softest steels can be more or less strongly hardened. In the high- 
carbon tool steels hardening is utilized to provide cutting tools, 
cutlery, etc. Even tor these special purposes, however, where the 
greatest hardness is desirable, it is not possible to use the steel in 
the fully hardened state produced by direct quenching if that 
quenching has been drastic, as in water. The steel in that state is 
too brittle. The steel is therefore slightly heated and thereby be- 
comes “tempered.” When quench- hardened steel is gently heated, 
as the temperature rises the suppressed transformation gradually 
takes place to a slight but progressive extent. The steel is thereby 
rendered tougher but at the same time slightly softer. The degree 
of tempering applied is adjusted to suit the purpose for which the 
implement is required. j 

High Speed Steels. — In recent years special alloy steels have 
been introduced for machine cutting tools which render much bet- | 
ter service than ordinary carbon steels. The action of these “high j 
speed steels,” which generally contain a considerable amount 
(sometimes up to 18 or 20 per cent) of tungsten, depends upon 
the fact that in ordinary carbon steels the hardness is rapidly re- 
duced by rising temperature. WHien a tool is taking a heavy cut, 
its temperature rises rapidly and the amount of loading which can 
be applied to a tool made of carbon steel is limited by the com- 
paratively low temperature which brings about softening. In the 
“high speed” steels the temperature which must be attained to 
cause softening is very much higher: the steels are for this reason 
said to possess “red hardness.” They owe this valuable property 
to the peculiar manner in which the transformation temperatures 
are altered by the presence of the alloying elements. 

In structural steel of lower carbon and alloy content, the pur- 


321 

pose of heat-treatment is not to produce a material of high hard- 
ness but one possessing high tensile strength combined with 
reasonable ductility and good behaviour in the notched-bar im- 
pact test. For this purpose the steel is first “hardened’’ by quench- 
ing, but this is more frequently done in oil than in water. The sub- 
sequent tempering or “drawing” may be carried out at tempera- 
tures which usually lie between 400 and 600° C. Two serious diffi- 
culties have arisen in applying this heat-treatment piirticularly 
to larger masses of steel. Owing to their large heat content and 
the relative slowness with which heat flows from the interior to 
the exterior Of a mass of steel, it is not possible to secure in the 
inner portions of a steel forging a rate of cooling sufficiently rapid 
to bring about hardening. The heat -treatment of large masses — 
and for this purpose pieces exceeding two inches in thickness must 
be regarded as “large” — thus presents grave difficulties in simple 
carbon and nickel steels. By the addition of suitable amounts of 
chromium, however, the transformations of the steel are rendered 
more sluggi.sh so that even the moderately rapid rates of cooling 
which can be attained in large masses arc sufficient to bring about 
hardening. Such steels can, therefore, be hardened and subse- 
quently tempered, in relatively large masses. Here, however, the 
second difficulty arises. Steels of this type, especially the nickel- 
chromium steels, exhibit the phenomenon known as “temper brit- 
tleness” which makes itself felt most strongly under the notched- 
bar impact test. When such steel has been tempered to show the 
desired degree of high ductility, it gives very low values under the 
impact test. This type of brittleness can be prevented by acceler- 
ating the cooling of the steel immediately after it has been tem- 
pered. Rapid cooling, however, is difficult or impossible in large 
masses. Fortunately it has been discovered that the presence of a 
.small percentage of molybdenum in the steel prevents the develop- 
ment of temper-brittleness even if the material is slowly cooled 
after tempering. 

The heat -treatment of non-ferrous metals and alloys was, until 
quite recently, confined to simple annealing at various tempera- 
tures, for the purpose of softening metal hardened by cold working. 
To this must now be added forms of heat-treatment which, while 
they differ in detail, are closely analogous in principle to those 
applied to steel. The first non-ferrous alloy blown to undergo 
hardening by heat-treatment is “duralumin,” the well-known 
aluminium structural alloy discovered by Wilm in Germany about 
1913. This alloy is treated by heating it for a short time to 480° 
C and then quenching it in water. Immediately after quenching, 
the material is quite soft — slightly softer than in the ordinary 
untreated condition. In the course of four or five days, however, 
at room temperature, or in less than an hour at about igo° C, 
hardening sets in. Although this hardening is not comparable in 
its results with that of steel, it leads to a doubling of the strength 
and hardness of the material — a fai t which has made the alloy ex- 
tremely important in practice, particularly as the age-hardening at 
room temperature is not accompanied by any loss of ductility. 

Some years after the first discovery of duralumin, the nature of 
the age-hardening process was discovered independently in England 
and in America and subsequently it was further recognized that a 
similar mechanism for potential hardening might exist in many 
other non-ferrous alloys. As a result, a series of aluminium alloys 
capable of hardening by heat-treatment has made its appearance — 
perhaps the most important of these is the British “Y” alloy which 
has the valuable property that it will respond to heat-treatment in 
the cast state. In addition, still more recently, a number of cop- 
per alloys have been developed both in America and Germany 
which undergo marked hardening after quenching from suitable 
temperatures, but in these cases the subsequent hardening only 
occurs on moderate heating. The most stribng example of this 
type of copper alloy is that containing about 3% of beryllium. 
The Brinell hardness of this alloy rises from 80 to 400 with a rise 
of tensile strength from 14 to over 90 tons per sq. inch as a 
result of heat -treatment. 

In the whole of this wide range of non-ferrous alloys the 
mechanism of hardening is the same; the discovery of these alloys 
has, in fact, been based upon a theoretical study of their constitu- 
tion. The hardening depends in every case upon the fact that the 
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base metal can, at a high temperature, hold in solid solution a 
larger proportion of the alloying element than it can hold at lower 
temperatures. Quenching brings down to the ordinary temperature 
a solid solution which is, at that temperature, heavily super- 
saturated. This solid solution is not hard so long as it remains in 
that super-saturated condition, but becomes hard as soon as break- 
down or transformation begins, whether at room temperature or 
on slight heating. There is a close analogy between these phe- 
nomena and what we believe to occur in the hardening of steel. 

In regard to iron and steel, reference has been made to the “high 
speed” steels used for cutting tools. To these must be added two 
types of special alloys which furnish tools of still greater hardness 
and cutting power than the steels. The “stellite” type of alloy 
contains chromium, cobalt and tungsten. It can only be brought 
to the desired shape by casting, as it remains hard and non-ductile 
at all temperatures. The final shaping of the tool is done by grind- 
ing. The tools can be used to cut rapidly and up to higher tempera- 
tures than the steels, but are apt to break under a blow. Still 
harder and capable of resisting still higher temperatures are a 
group of substances whose most important constituent is tung- 
sten carbide. Only thin strips or plates of these expensive sub- 
stances are used as facings brazed to the front of a steel “tool” 
but with these tools it is possible to cut at fairly high speeds 
materials, such as toughened manganese steel, which resist all steel 
cutting tools. Even glass has — as a demonstration — ^been “ma- 
chined” with one of these tools. The materials themselves arc 
known under a variety of proprietary names such as “thoran,” 
“widia,” etc. Important advances have also been made in regard 
to steel for magnetic purposes. For permanent magnets tungsten 
steels are most widely used, but a Japanese discovery has shown 
that cobalt steels are markedly superior and these magnet steels are 
used where permanent magnets of minimum weight are important. 
The high cost of cobalt, however, sets a limit to the application of 
these steels. On the other hand, in the development of very soft 
magnetic steels, for transformer cores and for the inductive wind- 
ing of submarine cables, special alloys have also been developed. 
Steel containing very little carbon with about 4^^ of silicon has a 
lower magnetic hysteresis loss combined with a higher electrical 
resistance than ordinary soft steel, and its extensive use has had 
wide effects in improving the economy of electric current trans- 
formers. For the sheathing of submarine caijles a magnetic ma- 
terial having the highest possible permeability under very low 
magnetic fields is required. A remarkable material for this pur- 
pose is the American alloy of iron with about 79% of nickel. 
This alloy, known as “permalloy” and a British modification 
known as “mumetal” are, however, highly sensitive to slight plastic 
deformation and only attain their best properties after careful 
annealing. 

The immense losses caused by corrosion have led to much re- 
search on this subject both in regard to ferrous and non-ferrous 
metals. The addition of small amounts of copjx^r to steel has been 
found to reduce corro.sion in many circumstances, but very great 
resistance to corro.sion has been attained by the addition to si eel 
of considerable amounts of chromium. “Stainless steel” was devel- 
oped in Sheffield by Brearley; it contains about 13% of chromium 
and, with a moderate carbon content can be satisfactorily hardened 
and tempered. When properly hardened, tempered and polished, 
this steel resists corrosion extremely well, although there are cer- 
tain conditions, such as prolonged exposure to sea-water, which 
cause attack. For purposes where softness and ductility are re- 
quired, “stainless iron” has been developed with a very low carbon 
content. This is, however, being largely displaced by a type of 
rust-resisting steel of which “staybrite” and “anka” are typical. 
These contain still higher proportions of chromium than ordinary 
“stainless” steel, together with a high proportion of nickel. These 
steels retain the austenitic structure on cooling, whether fast or 
slow, and are thus soft, ductile and non-magnetic, but they can- 
not be hardened by heat-treatment and are difiScult to machine. 
They are extremely resistant to corrosion and chemical attack of 
all kinds and widely applied in chemical engineering and elsewhere. 

The co.st of these rust-resisting steels is, however, too high to 
allow of their use for general structural purposes so that methods 


of preventing or reducing corrosion in ordinary steel are still re- 
quired. Apart from paints and other organic coatings, protection 
of steel by coating with another metal, such as zinc and tin, is 
widely used. Galvanized iron — really steel coated with a thin 
layer of zinc — is used in immen.se quantities. Perhaps the most 
striking development in protective coatings is the application of 
metallic chromium to this purpose. When properly deposited by 
electrolysis, this metal furnishes a coating of brilliant bluish-white 
colour which is incorrodible and untarnishable, while it is also so 
hard that it cannot be readily scratched. These promi.sing proper- 
ties have led to wide-spread attempts at immediate industrial ap- 
plication and, while some success has been attained, many diffi- 
culties and defects have been encountered. The process is there- 
fore still in course of development but may well be expected to 
gain ground in the future. 

In non-ferrous metals the problems of corrosion, although dif- 
ferent, are equally important. In regard to the alloys of copper, 
the production of condenser tubes immune from failure by pit- 
ting still offers a problem although much important progress has 
been made. In regard to aluminium alloys, the corrosion problem 
stood for some time in the way of their wider application. The 
difficulty, has, however, been met by the development of protec- 
tive coatings. Aluminium owes its natural resistance to corrosion 
io a thin transparent coating of oxide which forms on the metal 
immediately it is exposed to the air and to a great extent prevents 
further attack. As naturally formed, however, this is neither 
strong enough nor impervious enough to prevent corrosion under 
more difficult conditions, such as exposure to sea-water, etc. It 
has, however, been found that the natural oxide coating can be 
strengthened and thickened by making the metal the anode in a 
bath containing chromic acid or potassium bichromate and grad- 
ually raising the voltage. Aluminium and many of its alloys, when 
treated in this way, become very resistant to corrosion and this 
resistance can be further increased by saturating the “anodic oxi- 
dation" film with fatty matter such as lanoline. While the value of 
this process has been very fully demonstrated and recognized in 
England it is curious that reports upon it both from American and 
German sources are less satisfactory, but this is perhaps due to 
inadequate attention to important details. 

Among further recent developments in the production and treat- 
ment of metals, the great expansion of welding operations in the 
jointing of steel may be mentioned. The two principal processes 
are oxy-acctylene and electric welding. An advanced technique for 
both methods has been develoyied and welded joints are finding in- 
creasing application. While it is admitted that the strength of 
steel — ^and especially of heat-treated steel — is locally impaired by 
the high temperatures applied in welding, yet the great con- 
venience of the process and the saving in weight and labour which 
it allows as compared with ri vetting, outweigh these disadvantages 
wherever satisfactory allowance for the impaired properties of the 
steel in the neighbourhood of the weld can be made. It must 
further be borne in mind that the correct basis of comparison in 
estimating the value of a welded joint is not the strength of the 
solid metal but of any alternative joint such as a rivet ted seam. 
The most serious defect of welding is the difficulty of being sure 
that a given joint is sound. Reliance must be placed on the skill 
and conscientiousness of the workman. The examination of welds 
by means of X-rays is slow and costly and not entirely certain of 
showing up defective places. In England there is still some hesi- 
tation in using welded joints in structures exposed to severe 
stresses. In France the process has been very widely used even for 
boiler construction, but a few serious failures have occurred. 

Important advances have also been made in regard to materials 
for use at high temperatures. The demand for these arises from 
the effort to improve the thermal efficiency of heat engine.s — 
stimulated by the struggle, which has been in progress for a num- 
ber of years, between the steam-turbine and the internal combus- 
tion engine. The result is a demand for steels and non-ferrous al- 
loys capable of withstanding stress and oxidation at temperatures 
sometimes as high as 800® C. Ordinary steel becomes too weak 
to be used at these temperatures, and even materials which show a 
reasonably high strength under an ordinary tensile test carried 
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out at the high temperatures have been found to fail under much 
lower stresses if exposed to them for a sufficiently long time. This 
has led to the conception of the “limiting creep stress’* which is 
measured by determining the highest stress which the material can 
bear, at a constantly maintained high temperature, for long pe- 
riods of time without undergoing measurable changes of length. 
At 800° C some of the best materials yet available commercially 
show a creep stress limit of little more than two tons per square 
inch. For so high a temperature, however, this constitutes a 
marked achievement and has only been attained by a few special 
“heat-resisting” steels and by one type of non-ferrous alloy. These 
steels contain relatively large proportions of nickel, chromium 
and tungsten, the combined presence of all three being essential. 
The non-ferrous alloys suitable for high temperature use consi.st 
mainly of nickel and chromium. For less extreme conditions, such 
as tho.se encountered in the construction of high pressure steam 
boilers, turbine blading, etc., where 400° C is not likely to be ex- 
ceeded in the near future, less expensive types of material are 
available. 

See also Electrometallurgy; Iron and Steel; Clast Fur- 
nace; Furnaces, Metallurgical; Electric Furnace; Steel 
Alloys; Alloys; 'Fool Steels; Rustless Steel; Bessemer 
Steel; Open Hearth Steel; Copper; Zinc; Tin; Lead; Brass; 
Bronze; Nickel, etc. 

Biumoorapiiy. — F or iron and steel metallurgy, industrial as well as 
scientific, the Journal of the Iron and Steel Institute, London, should 
he consulted lor original publications and abstracts which cover the 
literature of the whole world on this subject. In addition, excellent 
abstracts will also be found in the metallurgical .section of the journal 
of the Society of Chemical Industry, and in such journals as Stahl und 
Eisen, the Revue de Metallur^ie and The Metallurgist (supplement to 
The Engineer). In addition The Iron Age, The Iron and Coal Trade 
Review and similar journals may be mentioned. For general metal- 
lurgy, see the annual volumes of Mineral Industry and The Journal 
of the Institution of Mining and Metallurgy. For the non-ferrous 
metals, see The Journal of the Institute of Metals (abstracts as well 
as original papers). Revue de Metallurgie and several German jour- 
nals, Zeitschrrft fur Metalkunde, Metall und Erz, Zeitschrift fur 
.Anorgatdsche Chemie, and the appropriate section of the American 
Institute of Mining and Metallurgical Engineers (.American Institute 
of Metals). The publications of the U.S. Bureau of Standards (Wash- 
ington) and of the National Physical Laboratory (Tetldington, Eng- 
land) are important. The Faraday Society (London) has published in 
its Transactions several “general di.scu.s.sions,” including particularly 
one on The Failure of Metals binder Internal and Prolonged Stress, 
another relating to metallurgical microscopy, one on the application of 
X-rays and one on The Physical Chemistry of Steel Making. 

(W. Rn.) 

See besides: A. I. Hewitt, A Century of Mining and Metallurgy 
in the United (Philadelphia, 1876); G. W. Danforth, An Ele- 

mentary Outline of Mechanical Processes (.Annapolis, 1017) ; C. F. 
Burge.ss and H. B. Pulsifer, Applied Electro-chem,stry and Metallurgy 
(Chicago, 1920) ; F. H. Thorp and W. K. Lewis, Outlines of Industrial 
Chemistry (.^rd ed., jq2o); W. W. Scott, Technical Methods in 
Analysis of Metallurgical and Allied Products (New York, 1923) ; N. 
W. Lord and D. j. Demorest, Metallurgical Analysis (5th ed., 1924) ; S. 
Daniels, Metallurgy in Aircraft Construction (Dayton, 1925) ; B. 
Stoughton, Engineering Metallurgy (New York, 1926) ; Donald M. 
Liddell, editor-in-chief, Hand-book of Non-Ferrous Metallurgy (New 
York, J926). 

METALS. It is extremely difficult to find a satisfactory 
definition for a metal but it is probably best specified as a body 
which possesses many of the following properties: it is solid at 
ordinary temperatures; it is opaque; when polished it is a good 
reflector of light; it is a good, or fairly good conductor of heat 
and electricity; when melted and allowed to cool, it solidifies as 
a compact mass of crystals. These crystals are generally invisible 
as such to the unaided eye, hut in suitably prepared specimens 
can be seen under the microscope {see Metallography). It is 
by no means true to say that every metal possesses all these 
properties, while many of them, c.g., opacity and crystalline form, 
are shared with some of the non-metals, and mercury is a liquid. 

Metals may be divided into two classes: elemental metals and 
alloys. The former are chemical elements (^.v.), whilst the latter 
are made by mixing intimately (generally by melting together) 
two or more elemental metals. {See Alloys.) 

Metals are only rarely found native in the earth; platinum and 
gold are usually, and silver is frequently found thus, whilst 
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copper and iron occasionally occur in the native state. The 
majority of metals, however, are found in the form of ores, 
which are chemical compounds of the metal with one or more 
elements such as oxygen, sulphur and carbon. These compounds 
are generally mixed with other minerals known to the miner as 
gangue (sec Mining). After separating the ore from the ganguc, 
the metal has to be obtained by breaking up the compound, either 
by chemical means or, more usually, by heat. Examples of the 
proce.s.Hes used will be found in the articles dealing with the 
individual metals. 

Density. — ^The density of a metal is usually expressed in 
terms of the weight of water. Thus if a metal is three times as 
heavy as an equal volume of water, it is said to have a density of 
3. The heaviest known materials are metals, but on the other 
hand some metals exist which arc among the lightest of solid 
materials. The densest material is osmium which is 22-5 times 
heavier than water, whilst at the other end of the scale is lithium 
which is little more than half the weight of water. Among the 
more common metals attention may be drawn to aluminium and 
magnesium which have densities of 2-7 and 1-7 respectively, whilst 
lead, mercury, gold and platinum have densities of 11-3, 13-5, 
iq-3 and 21*5. (Col. 3 of the Table gives the densities of ino.st of 
the known metals.) 

The properly of density is often used in the commercial world. 
Thus the high density of mercury (which is the only metal that 
is liquid at ordinary temperatures) render^ possible the mercury 
barometer. 'Fhe high density of lead is useful when heavy weights 
are required. On the other hand the low density of aluminium 
has given it a lonsiderable value both in the pure state and 
alloyed with other metals, its uses range from the construction 
of airships to manufacture of frying j)ans. 

Colour. — The vast majority of metals arc of a greyish colour, 
varying from the blue grey of lead to the so-called white colour 
of silver. There arc, however, certain exceptions to this, such as 
gold, which is yellow, and copper, which is reddish in appearance. 

The colour of a metal can be seen much better if it is viewed 
by means of light which has been reflected many times off its 
surface. Thus, the inside of a smooth gold vase appears much 
richer in colour than the outside. 

Melting and Boiling Points. — Pure metals, being chemical 
elements, melt at a constant temperature. Mercury is liquid at 
ordinary climatic temperatures, though arctic explorers have to 
use spirit thermometers, as the temperature to which they may 
be exposed is often below that at which mercury freezes 
( — C). At the other end of the range wc have the metal 
tungsten, which does not fuse until it reaches a temperature of 
about 3,380° C. (The temperature of the surface of the sun is 
calculated to be about 6,000° C.) For this reason tungsten is 
used in the form of fine wires for the filaments of incande.scent 
electric lamps (Col. 5 of the Table gives the melting points of 
metals.) All metals will boil if the temperature is high enough. 
Mercury boils at a temperature of 367° C, not much above the 
melting point of lead, whilst tungsten is said to boil at 5,900° C. 

Many metals have an appreciable vapour pressure at tempera- 
tures considerably below their boiling points — a property which is 
made u.se of in certain industrial processes. Thus it is possible to 
coat iron objects with zinc by placing them in a mixture of zinc 
dust and zinc oxide and heating to a temperature below the melt- 
ing point of zinc. The zinc condenses onto the iron. 

Thermal Expansion. — As the temperature of a metal is raised 
the metal expands. This expansion with temperature has been 
used for many purjwscs; for example, the tyres of locomotives 
are sometimes shrunk on to the wheels, by making the tyre 
slightly smaller than the wheel and expanding ii by heat till it 
can just be forced on to the wheel. On cooling it contracts and 
grips firmly. In the ordinary mercury thermometer use is made of 
the expansion of a metal with temperature. 

On the other hand, a metal with a zero coefficient of expansion 
would be invaluable for the construction of apparatus which must 
keep accurately to size, such as standards of length, pendulum 
rods, etc.; although no pure metal approaches this condition, an 
alloy of iron and nickel (known as Invar) has an extremely low 
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coefficient of expansion (see Table, Col. 4). 

Thermal and Electrical Conductivity. — ^AU metals arc more 
or less good conductors of heat and of electricity and in the case 
of pure metals these properties are closely related. There is 
little doubt that it is impossible to raise the electrical conductivity 
of a metal by alloying it and consequently all the metals used for 
conductors in industry are as pure as is possible consistent with 
price and strength. The best conductor is silver, closely followed 
by the cheaper and much used copper, the resistances respectively 
being 1-62 and 169 microhms per centimetre cube. In a few 
cases, such as trolley wires for electric trams and trains, a small 
amount of cadmium is added to the copper, as the increase in 
tensile strength thus gained more than compensates for the lower- 
ing of the conductivity. Next to copper, aluminium is most widely 
used as a conductor; its resistivity is considerably greater, being 
about 2-6 microhms per cu.cm., but its low density renders it 
preferable in certain cases. 

The resistivity of metals falls as the temperature is lowered 
and in the neighbourhood of absolute zero it drops enormously. 
It has been shown that lead at the temperature of liquid helium 
has a resistance only 1/1,000,000,000 of that at 0“ C. If a cur- 
rent is started in a ring of lead at this temperature it will continue 
for many hours with but a .small decrease in intensity. The resis- 
tivity of lead at ordinary temperatures is 22 microhms per cu.cm, 
(this is the highest value obtained in the more common metals), 
but by alloying various metals together it is possible to produce 
material with resistivities very many times this value. (Values for 
the resistivities of most of the metals are given in the Table, 
Col. 6.) i 

Magnetic Properties. — The vast majority of metals are prac- 
tically non-magnetic ; indeed it requires very sensitive apparatus 
to discover that they have any magnetic properties at all. A few, 
however, which are known as the ferro-magnetic elements, are 
strongly magnetic; these are iron, nickel and cobalt. It is, how- 
ever, a remarkable fact that certain mixtures of the non-magnetic 
metals copper, aluminium and manganese are also magnetic. 

Crystalline Habit. — Most metals crystallize in what is known 
as the cubic system (sec Crystallogr.4phy). This means that 
the atoms, which may be regarded as the bricks out of which the 
metal is constructed, are so arranged as to be built up into cubes. 
There are three varieties of this arrangement known as the simple 
cube, the body-centred cube and the face-centred cube. In the 
first case the atoms are arranged so as to occupy the comers of 
a cube; in the second case there is, in addition, one atom occupying 
the middle of each cube; whilst the face-centred variety has, in 
addition to the atom at the corners of the cube, an atom in the 
middle of each cube face. 

No metals are known to crystallize in the simple cubic form, 
but the majority form either body-centred or face-centred cubes. 
Several of the metals crystallize in the hexagonal system, which is 
somewhat more complicated than the cubic, whilst a few assume 
a tetragonal arrangement which is still more complex. If the 
metals are arranged in their correct place in the periodic classi- 
fication (q.v.) it will be seen that those in the same sub-group 
crystallize in the same habit. 

The systems in which metals crystallize are given in the Table, 
Col. 7. It will be noticed that some of the metals are shown as 
crystallizing in more than one form, so that they are spoken of 
as having different allotropic modifications. This means that the 
metal can exist in two or more forms which may differ from each 
other in their mechanical or physical properties as much as two 
completely separate metals differ (see Allotropy). Allotropic 
changes in metals may not be quite as pronounced as with the 
non-metals, but they are often very marked and are accompanied 
by a change in the crystalline arrangement. Thus pure iron below 
900®C is a highly magnetic material which crystallizes in the face- 
centred cubic form, whilst above 900° C it is non-magnetic and 
the atoms are arranged in a body-centred cubic “lattice.” Another 
interesting example is to be found in tin which at ordinary tem- 
peratures is a soft ductile metal; at low temperatures, however, 
it changes into a grey material which breaks into a powder. 
Mechanical Properties. — ^Among the most remarkable prop- 
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Col. 3. Where there are allotropic forms, the density of each is given 
when possible. 

Col. 4. For the expansion for 1“ C, these figures must be multiplied by 
10 — e.g., for platinum, 0 0000089. 

Col. 5. The melting point is given in degrees Centigrade. 

Col. 6. The figure given is the resistance, expressed in millionths of an 
ohm, of a cube of the metal, each side of which is one centi- 
metre long. 

Col. 7. Crystalline system: — C=cubic, whether body- or face-centred 
unknown; C b =r body-centred, C f = face-centred; H = 
hexagonal; T = tetragonal. 

erties of metals is their power of resisting deformation of various 
kinds. This is studied under the heading of elasticity, tensile 
strength, hardness, ductility, etc. In most cases these properties are 
found to differ considerably between a single crystal of a metal 
and an aggregate of crystals of the same metal, showing that the 
crystal boundaries have an appreciable influence. 

The hardness of metals — ^not easy to define — ^is usually meas- 
ured either by the pressure required to force a ball or other ob- 
ject to a definite distance into the metal, or by the depth of 
scratch made in the metal by a diamond point under a given load. 
Of the ordinary metals of commerce lead is the softest although 
lithium is the softest metal of all, whereas possibly manganese is 
the hardest metal. Chromium was long considered to head the 
list, but it is now known that this hardness is mainly due to thi 
presence of hydrogen. 

Closely related to hardness is the property known as tensile 
strength. This is measured by finding the weight required to 
break, by means of a straight pull, a rod of metal of known 
diameter. Probably the strongest pure metal is tungsten, which 
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as drawn wire has a tensile strength of over 300kg. per sq.mm. 

Many melals possess the property of ductility to a high 
degree, i.e., when subjected to a tensile load they elongate to a 
very considerable extent before breaking. Use is made of this 
property to produce wires, the metal being first rolled into thin 
rods which arc then drawn through holes in a steel plate, known as 
a die. Each hole through which the wire is drawn reduces its 
diameter. For very thin wires the dies are made of diamond. 

Several metals can al.so be “extruded,” i.e., forced to flow 
through a hole by means of pressure or they can be rolled or 
hammered into thin sheets. Gold has been beaten into sheet only 
i/3,Soomm. thick, whilst, by a very special process platinum has 
been reduced to a wire 1 /20,000mm. in diameter. 

Bibliography. — There are no non-technical books on metals, but 
these are useful to students or specialists. C. H. Desch, MetaU 
lography; W. Rosenhain, Introduction to the Study of Physical Met- 
allurgy; S. L. Hoyt, Metallography, Metals & Common Alloys; 
F. Robin, TraiU de Metallographie; Guillet & A. Portevin, Prdcis de 
Metallographie. (J. L. Ha.) 

METAL WORK. The processes of working metals are so 
varied that it has been found necessary to treat them under 
separate headings. Bronze and brass (q.v.) have been handled 
together, the technique being almost identical. Silversmiths’ and 
goldsmiths’ work (q.v.) are brought under one heading for similar 
reasons. Lead (q.v.) and pewter (q.v.) are handled in separate 
articles, giving the methods of working each metal and the history 
of the development of these methods. Related articles arc : Arms 
AND Armour; Enamels; Sculpture Technique; Ca.sting and 
Finishmg, and Patina. Discussions of the theory of metal- 
work technique will be found under Technique in Art and Iron 
IN Art: Modern Theory. 

METAMORPHISM, in petrology, denotes the sum of the 
processes effecting fundamental alterations in composition, mineral 
or chemical, structural or textural in solid rock masses, the altera- 
tions determining completely the character of the rock mass. 

The term (from Gr, iieri, change of, and y.op<f>'h, shape) is now 
very generally used to exclude those alterations of decomposition, 
disintegration and cementation taking place in the upper parts of 
the lithosphere under the influence of the atmosphere and surface 
waters (weathering, cementation). See Metasomatism and 
Pneumatolysis. Metamorphic rock types treated separately 
include Quartzite, Slate, Phyllite, Schist (including Mica- 
schist) and Gneiss (in part) — also Amphibolite, Eclogite (in 
part), Epidiorite, Epidostte, Granulite, Hornfels, Marble, 
Mylonite and the Scapolite rocks. The original materials upon 
which metamorphic processes have operated are either sediments, 
igneous rocks or mixtures of these (as tuffs and other pyroclastic 
aggregates). Rocks may, however, be subjected to more than one 
epoch of metamorphism. Such rocks have been termed poly- 
metamorphosed rocks, and the process polymetamorphism. Meta- 
morphic rocks are thus to be regarded as a group of rocks of co- 
ordinate importance with sedimentary and with igneous rocks; 
they are formed in the wide temperature and pressure region ex- 
isting between the region of formation of sedimentary rocks (low 
temperature, low pressure), and that of igneous rocks (high tem- 
perature sometimes accompanied by high pressures). 

According as metamorphism lakes place without appreciable 
change in chemical composition, or with addition or exchange of 
material, two types of metamorphic rock may be broadly dis- 
tinguished, viz., (a) products of normal metamorphism, in which 
the chemical composition remains unchanged except for loss of 
such volatile constituents as water or carbon dioxide, and (b) 
products of metasomatic metamorphism, where fundamental 
changes are brought about by the introduction of new materials. 
In normal metamorphism, the chemical analysis of the rock is 
usually sufficient to determine its origin. 

Sandstones yield quartzites and quartz schists, limestones are 
converted into marbles, shales into mica-schists, without their 
bulk composition being greatly modified. The simple loss of water 
or carbon dioxide, as in the conversion of a calcareous sandstone 
into a rock composed of wollastonite (CaSiOa) is not usually con- 
sidered a case of metasomatic metamorphism. Metasomatism, in 
its relation to metamorphism, implies addition of new material, 
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which reacts with the original components of the rock. The for- 
mation of skarn rocks from carbonate sediments, whereby iron 
compounds from magmatic sources react with carbonate to form 
andradite- and hedenbergite-bearing rocks, is a case of metaso- 
matic metamorphism. Except in the vicinity of igneous intrusions, 
metamorphism is accomplished without significant change in com- 
position. 

Differences of metamorphism can be distinguished, viz., (a) 
contact or thermal metamorphism, in which the chief factor is 
temperature. It embraces all those proces.ses which operate on 
solid rock under the influence of magmatic heat, and from its 
localized occurrence around igneous intrusions is sometimes re- 
ferred to as local metamorphism; {^b) load metamorphism (Ger. 
Belastimgsmetamorphose) , affecting rock masses buried deep 
within the crust. The operating factors are pressure due to the 
weight of superincumbent material and temperature appropriate 
to the depth. This type is frequently referred to as geothermal 
metamori)hism; and (c) dymmo-thcrmal metamorphism, in which 
the operating factors are stress, uniform pressure and temperature 
in varying degree. 

Contact or Thermal Metamorphism* — Any kind of rock- 
igneous or sedimentary — ^which has come into contact with molten 
magma, is likely to show alteration of this type. Heat is the prin- 
cipal agent of metamorphism and is conveyed from the magma 
principally by the process of conduction. Other factors, however, 
are imi)ortant. Volatile materials, principally water, pass into the 
surrounding rocks from the magma and assist in the processes of 
solution and reaction. The medium in which the operative proc- 
es.scs take place is the interstitial li(]uid occupying the capillary 
pores and fissures in the rocks. A ri.se in temperature facilitates 
diffusion and reaction. Chemical reactions which proceed at an 
infinitesimal rate at low temperatures are enormously accelerated 
by rise of temperature, a ri.se of 100° C being sufficient in many 
cases to increase the rate of reaction a thousandfold. The net 
result of these processes is eventually a recrystallization of the 
whole rock, which is now built up of a mineral assemblage ad- 
justed to, or approaching adjustment to, the new temperature 
conditions. The extent and intensity of the alteration effected de- 
pends chiefly on two factors — (a) the nature of the rock, and (b) 
the magnitude of the igneous mass. 

A great granite batholith, which may be many miles in diameter, 
is often surrounded by a wide aureole of contact alteration, 
varying from a few hundred yards to two miles in breadth. This 
variation may have structural causes dependent on the under- 
ground contour of the intru.sion. 

Crystalline schists which are already rccrystallizecl may show 
little sign of alteration, or are affected only at the immediate 
contact, and the same remark applies to fre.sh igneous rocks which 
have consolidated at high temperatures. If, however, they have 
been subject to alteration by weathering, or contain amygdales 
filled with hydrated niin(?rals such as zeolites, chlorite, etc., funda- 
mental changes may be produced. The altered rocks of such 
aureoles are known as hornfelses (q.v.), and are typically fine- 
grained compact rocks devoid of fissility and cleavage. Argil- 
laceous sediments give rise to dark lustrous hornfelses full of 
minute scales of red-brown biotite and cordierite, limestones to 
marbles; impure limestones become grey, yellow or green calc- 
silicate hornfelses rich in diopside, grossular garnet, wollasto- 
nite and vesuvianite; while dolerites, basalts and andesites are 
transformed into dark granular hornfelses with a large develop- 
ment of new pyroxene, liornblende, biotite and recrystallized 
felspar. Cherts, flints and fine sandstones are converted into 
quartzites, consisting of small close-fitting grains of quartz. 

The progressive changes that take place in an aureole may be 
determined by studying the effects observed at the outer edge of 
the aureole, and tracing these changes inwards to the contact. 
Argillaceous rocks are very suitable for this purpose on account 
of their common occurrence and homogeneity. In most aureoles 
the first signs of alterations in shales or slates is seen in an in- 
duration or hardening of the rock, accompanied by the develop- 
ment of minute spots, which consist cither of new-formed minerals 
or a new distribution of minerals. Considerable alteration may be 
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effected without deleting other structures. Fossils may be in 
part preserved and are not destroyed till the whole rock has 
been rccrystallized. This variation in the nature of the incipient 
changes is probably to be ascribed to the mineralogical nature 
of the argillaceous rocks themselves. All shales and slates are 
built up of varying amounts of quartz, sericitc, chlorite, iron 
oxides, kaolin or other hydrated aluminium silicates. Where the 
last named minerals are abundant, an early formation of andalu- 
site and cordierite is to be expected. Where they are scarce or 
absent, the first signs of change arc seen in the rearrangement of 
the original minerals or the development of new-formed biotite. 

Regarding a metamorphic rock as a mineral assemblage formed 
within a given temperature and pressure range, it is clear from 
physico-chemical principles that the number of co-existing mineral 
phases in equilibrium must be limited by the number of com- 
ponents. It is to the completely recry stallized products of the 
hornfels zone that the phase rule of Willard Gibbs may be applied. 
The measure of success obtained by its application to meta- 
morphic mineral assemblages, and so the utility of an ideal 
classification of metamorphic rocks developed with its aid, arc 
largely dependent on the approach towards equilibrium of the 
final products. Actual experience, indeed, has afforded a very 
considerable degree of confirmation of the results to be expected. 

Briefly, the phase rule states that the number of [phases plus 
the number of degrees of freedom exceeds the number of com- 
ix)nents by 2, />-{-/= r-|- 2. For example: if one takes into consid- 
eration a three-component system, five solid phases can at most 
co-exist. Under such conditions both temperature and pressure 
are fixed. Metamorphic processes, however, take place over a 
range of temperatures and pressures, and the random conditions 
attendant upon particular examples of metamorphism imply 
a di variant system, so that the maximum number of solid 
phases in a three component sy.stem will not exceed three. As 
expressed by Goldschmidt, the pha.se rule applied to mineralogical 
systems can be stated as “the maximum number of solid minerals 
that can co-exist in stable equilibrium is equal to the number of 
individual components that are contained in the minerals if the 
singular temperatures of transition points are excluded." This 
important rule has been a very useful guide in the study and 
classification of metamorphic rocks, and it will be of interest to 
note its apfflicalion to some simplified rock .systems. 

Consider the system built up of the four comi)onents — CaO, 
MgO. AI2O.3. SiOs. Apart from their polymorphic modifications 
the number of p)o.s.sible minerals constituted of these oxides or 
their combinations approximate 20. The phase rule simply states 
that the maximum number of pha.ses found together is limited at 
equilibrium, but gives no information as to the particular mineral 
a.ssociations. Tn the ca.se before us, the maximum number is four. 
This system is of great importance in metamorphic ix*trology, 
for the group of sediments rang- 
ing from pure .shales to limestones 
is largely con.stituted of these four 
oxides. A study of the hornfclses 
derived from shale-limestone 
sediments shows that a number 
of well defined assemblages can 
be recognized as constantly re- 
curring tjpes. Pure shales give 
rise to andaIu.site-cordierite 
hornfelses, certain marls to di- 
opside-plagioclase hornfelses, etc. 

Apart from the alkali minerals, 
orthoclase, albite and biotite, limefree shale hornfelses have the 
composition andalusite-cordierite-quartz, a three phase a.ssemblage 
built up of three components (MgO, AbOa.SiOz). If now, to 
this .system lime is added, a fourth phase enters, namely, anorthite, 
and we have the combination andalusite-anorthite-cordierite- 
quartz. By successive increments of lime a series of mineralogical 
combinations can be derived which correspond to the hornfelses 
formed from the continuous shale-limestone series of sediments. 
As first recognized from the aureoles of the Devonian intrusions 
of the Oslo region, these mineral assemblages are as follows, 


quartz and orthoclase being possible phases in all : — 

1. Andalusite cordierite albite (biotite) 

2. Andalusite cordierite plagioclase (biotite) 

3. Andalusite cordierite plagioclase (biotite) 

4. Andalusite cordierite plagioclase (biotite) enstatite 

5. Andalusite cordierite plagiocla.se (biotite) enstatite 

6. Andalusite cordierite plagioclase (biotite) enstatite, diopside 

7. Andalusite cordierite plagioclase (biotite) enstatite, diopside 

8 . Andalusite cordierite plagiacla.se (biotite) enstatite, diopside 

grossular 

9. Andalusite cordierite plagioclase (biotite) enstatite, diop.sidc 

grossular 

10. Andalusite cordierite pflagioclase (I)iotite) enstatite, diopside 
grossular wollastonitc. 

The composition of the.se assemblages may be repre.sented in a 
triangular diagram. Such a diagram (fig. i) repre.sents the quartz- 

bearing hornfelses of the four- 
component system limc-mag- 
riesia-alumina-silica. Each of 
the classes is represented by the 
numerals within or on the 
sides of the triangles, any point 
representing a mineral assem- 
blage composed of the minerals 
represented at tlie apices of 
the individual triangles. In a 
similar way fig. 2 represents 
the three-phase mineral assem- 
blages of the three-component 
system MgO— Al 20 .i-Si 02 . The various associations are char- 
acteristic of thermally altered sediments, periclase-spinel-forstcritc, 
of metamorphosed dolomites and the remainder (with the ex- 
ception of the assemblage forslerite-enstatite-spinel) of argilla- 
ceous sediments, tho.se rich in enstatite corresponding to magnesia- 
rich types, those rich in corundum or .spinel to silica-poor types. 
The dotted area represents the bulk compositions of shales whose 
constituent minerals are indicated by the points for quartz, kaolin 
and chlorite. The foregoing assemblages arc characteristic of the 
highest grades of thermal metamorphism and are presumably 
tho.se stable at the highest temperatures to which the rocks are 
subjected. Other components such as H2O, NaaO, Cl, B. F, intro- 
duce new phases such as biotite, orthoclase, and albite among 
argillaceous sediments, scapolitc, ve.suvianite, chondroditc and 
axinite among carbonate rocks. That we arc able to study at 
ordinary temperatures such systems formed at high temperatures, 
naturally implies that a great lag effect accompanies the cooling 
of the rock. Reactions of adjustment to the conditions of lower 
temperature are, however, by no means altogether absent. The 
process of retrograde metamorphism is known as diaphthorcsis. 
In contact aureoles it is commonly seen in the conversion of 
diopside or augite to tremolite or hornblende and the formation 
of cpidote or clinozoisitc from anorthite. Hornfelses bearing 
amphibole in place of pyroxene are also commonly met with in 
the outer portions of contact aureoles. Clearly, here the amphibole 
is developed under the conditions of lower temperature. On the 
other hand, certain as.semblages are characteristic of the highest 
temperatures. They are commonly met with as inclusions or 
xenoliths in the igneous mass itself or at the immediate con- 
tact. Mullite (3Al203-2Si02) appears in place of sillimanite as in 
buchites, sanidine in place of orthoclase tridymite, or cristobalite 
in place of quartz, and the combination wollastonite-anorthite in 
place of grossular garnet. Such high temperature assemblages are 
known as pyrometamorphic rocks. An intense metasomatic action 
often accompanies the formation of such rocks. They are typi- 
cally represented in the xenolithic assemblages of volcanic centres 
such as the Eifel, Vesuvius, etc. 

Load Metamorphism. — ^The metamorphism incident upon the 
deep burial of rocks in geosynclincs, where the operating factors 
are vertical stress due to the weight of superincumbent material, 
and the temperature appropriate to the depth, is referred to as 
load metamorphism or static metamorphism, in contrast to rfy- 
namic metamorphism, in which tangential stresses are operative. 

The geothermic gradient may be taken as 3® C for every 100 
metres of covering strata. Consider a series of strata accumulated 
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to a depth of 13,000 metres; the temperature at the base would 
approximate 400° and the pressure 3,500 atmospheres. Some 
geologists, as Milch, Dawson, Daly and others, have attributed 
great powers of metamorphism to geothermal agencies of this 
kind and the common parallelism between stratification and 
schistosity seen in some terrancs is attributed to superincumbent 
load. Oceanic salt deposits undoubtedly have suffered profound 
metamorphism in this way, for they contain hydrated minerals 
which are stable only over a narrow temperature and pressure 
interval. For silicate rocks, however, a very great cover of sedi- 
ment would be necessary to induce reaction and recrystallization, 
principally for the reason that such reactions proceed with great 
tardiness at these temperatures and pressures; indeed, clear evi- 
dence that deep burial is insufficient to produce notable meta- 
morphic effects in detrital sediments is provided in the great 
I’alaeozoic geosynclines where the underlying strata can be studied 
in an almost unaltered condition. 

The melamorphism of salt deposits is beyond the scope of this 
article, but reference may be made to E. Janecke, Die Entstchung 
der deutschen Kalisalzlagcr (1915), and F. Rinne, Die geo- 
tliennische Metamorphosen und die Dislokationen dcr deutschen 
Kidisalzlagerstdtten. Fortschritte der Mineralogie . . . vol. vi. 
(1920), where the subject is discussed at length. 

Dynamo- thermal Metamorphism. — Unlike contact meta- 
morphism, dynamo-thernuil or regional metamorphism is not di- 
rectly connected with the intrusion of igneous magma. While the 
breadth of a contact zone seldom exceeds 2 m. the effects of re- 
gional metamorphism may be traced over hundreds or thousands 
of square miles. 

Metamorphic rocks of this type constitute the greater part of 
continental shields (Fennoscandia, North America, West Australia, 
etc.). W'here such rocks occur there is generally much evidence of 
earth movement, accompanied by crushing and folding. They are 
very characteristic of the central axes of great mountain chains, 
especially when these have been denuded and their deei)er cores 
exposed. Most geologists believe that this connection is causal, 
holding that the contraction of the outer layers of the earth’s 
crust, due to shrinkage of the outer shell upon a cooling and con- 
tracting interior, has bent and folded the rocks, and at the same 
time has cru.shed and largely recrystallizcd them. 

In extreme cases where dynamic action is localized, the ultimate 
stage of intense crushing and pulverization is the production of 
llinty crush rocks or p.seudotachyIytes, in which mylonization is 
accompanied by an incipient fusion of the rock mass, due to 
the generation of great heat by friction. Analogous effects are 
sometimes obtained in rock drills, where the cores are found to 
contain .slag-like masses, produced by the heat of friction. In these 
cases it is shown that the temperature attained may approximate 
1,100° C, sufficient to fuse arkoscs or felspathic sandstones. Flinty 
crush rocks have now been recognized from a number of areas 
from the north-west Highlands of Scotland, the Outer Hebrides, 
and the Vredefort area of the Southern Transvaal. The trap shot- 
ten gneisses of southern India arc similar rocks. In Eri.skay and 
South Uist (Outer Hebrides), the flinty crush rocks are extensively 
developed along great thrust planes in the Archaean gnei.ss, while 
in the Vredefort area rocks of this character occur on a grander 
scale than elsewhere. 

In areas of regional metamorphism, whole complexes consisting 
of intermixed sediments, tuffs and igneous extrusions and intru- 
sions may be converted into a great series of schists and gncis.ses. 
Although recrystallization may be complete the original masses 
still retain their identity in their new state, though their struc- 
tural relations may be rendered excessively complex by intense 
folding and overthrusting. The effects of stress in regionally meta- 
morphosed rocks are revealed in their foliated or schistose textures. 
This consists in a definite arrangement of the minerals, so that 
such as are platy, prismatic or fibrous (e.g., mica hornblende or 
sillimanite) have their longest axes arranged parallel to one an- 
other. For that reason many of these rocks split readily in one 
direction. Contortion or crumpling of the foliation is by no means 
uncommon, and the splitting faces are then undulose or puckered. 
Recrystallizatidn under the influence of stress gives rise to the 
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very characteristic crystallization-schistosity. On solid minerals at 
low temperatures the effects of stress arc seen in crushing and 
shearing, and the development of glide planes or secondary twin- 
ning (as seen in calcite, diallage, kyanite, etc.), but at higher tem- 
peratures in the presence of interstitial liquid such as pervades all 
rocks, the most important effect is the raising of the solubility of 
the material stressed. Wherever an appropriate stress is reached, 
material is dissolved at the points of greatest stress, and rede- 
posited at points where the stress is less. This pmnciple (some- 
times referred to as Riecke’s principle) is obviously of funda- 
mental importance in explaining the foliated textures of crystalline 
schists. Not only so, the material di.ssolved is capable of reaction 
and may be redeposited as new minerals. Stress thus facilitates 
chemical reactions and may be considered as a kind of catalyst, 
promoting reactions but also having influence on the nature of the 
products formed. Stre.ss may thus influence fundamentally the 
stability range of a given compound; on the one hand, the range 
may be extended or contracted; on the other, reactions which can 
proceed only very slowly under uniform pressure may be greatly 
facilitated under stress. The possibility that thereby new phases 
may be precipitated in stressed .systems while others are totally 
excluded is now to be envisaged. It is consequently not surprising 
that we find among the minerals of crystalline schists types which 
are unknown amongst contact rocks or are not .synthesized in 
ordinary melts at uniform pressure. Minerals such as kyanite, 
chloritoid, lawsonile, glaucophane and staurolite arc almost wholly 
restricted to stressed rocks, and are conveniently styled stress 
minerals. On the other hand, minerals such as orthoclasc anorthite, 
andalu.site and olivine are restricted to .systems formed under 
uniform pressures and are referred to as anti-stress minerals. In 
contradistinction to thermal metamorphism, where many of the 
minerals are characteristically anhydrous, the lower grades of 
regional metamorphism are characterized by the hydroxyl-con- 
taining minerals like sericitc, chlorite, some amphibolcs, and the 
epidote-zoisite group. 

The effects of stress on reactions accompanied by a gas or 
vapour phase are very great. The mere grinding of calcium car- 
bonate in a mortar leads to the evolution of some carbon dioxide. 
Reactions which are inappreciable in the absence of stress may 
thus be greatly facilitated by application of stress. The reaction 
CaCO;j-f-Si()j ^ CaSiO;j-f CO'.j is an important one in rock 
metamorphism. Under high uniform pressure the left side of the 
equation represents the stable assemblage, and calcite and quartz 
are found together. On the other hand, at high temperatures 
the reaction proceeds wilh the formation of wollastonite. The 
approximate e(|Liilil)riiim curve for this reaction has been calcu- 
lated on the basis of the Nernst 
heat theorem. From the .stand- 
point of the pha.se rule, a mixture 
of calcium carbonate and silica 
represents a three-component 
.system and therefore under the 
conditions of metamorphism only 
three phases are possible. Below 
the transformation curve the pos- 
sible three phase assemblages 
are SiOs-CaC’On-CO, and 
SiOi — CaCO;i — CaSiOj. Above 
the transformation curve the as- 
semblages are CaSiO.i — CaCO;j — 
CO2 and CaSiO.M — SiOj — CO2 (fiR- 
3). The occurrence together of 
calcite and quartz might therefore be u.sed to indicate that the 
rock assemblage had not been healed above the transformation 
temperature, and in this way the mineral constitution of such 
a rock might be used as a geological thermometer. The effects 
of shearing stress are of a different order if the vapour phase is 
allowed to escape, for the reaction is driven in one definite direc- 
tion leading to the production of wollastonite. In the choice of 
transition points adapted for the pu^oses of a geological ther- 
mometer it is clear that much care is necessary and the condi- 
tions of metamorphism realized. 
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The effects of temperature on reversible reactions are usually 
of a different order of magnitude from those of pressure. A large 
increase of pressure may be less effective in displacing equilibrium 
than a small increase of temperature. Nevertheless the effects of 
pressure are by no means negligible. In such reactions increase 
of pressure tends to displace the equilibrium in the direction in 
which the reaction is accompanied by decrease of volume. Thus, 
in a reacting system, high pressure favours the production of 
phases of greater density. This well known law of Le Chatelier 
(1885) was first applied to metamori^hic processes by Lepsius 

but its importance was first clearly enunciated by Becke, 
whence it is frequently referred to as Becke s volume law. The 
knowledge of the specific volumes of minerals is largely gleaned 
from observations at ordinary temperatures, and under the con- 
ditions of reaction the change in volume is not necessarily the 
same in magnitude, nor even in sign; moreover some of the re- 
actions to which the law is applied are not definitely known to be 
reversible. Its apiilication to mincralogical systems requires the 
exercise of considerable caution. Undoubtedly it is in the rocks 
of higher grades of metamorphism where enormous pressures are 
involved that the volume law is operative. Such minerals as 
jadeite, pyrope, almandine, grossular, kyanite and staurolite are 
dense minerals represented only in rocks formed at high pressures, 
and arise under the operation of the volume law. The combination 
wollastonite-anorthite appearing in limestone xenoliths at volcanic 
centres, under the conditions of contact metamorphism or deep- 
seated alteration, appears as a grossular-quartz assemblage: 

2CaSi03 -f-CaAloSioQs Ca3Aln(Si04);i-f SiO^. 

In dry melts, a system of the bulk composition of grossular con- 
solidates as a mixture of the phases anorthite, wollastonite and 
gchlcnitc. Regarded as a reversible action: 

2Ca;,Al2(Si04)3^^CaM^Si2()8+C:a2AbSi()7+,sCaSK 
Gro.ssular anorthite gehlcnite wollastonite 

the formation of grossular is accompanied by a large decrease 
of volume. The sum of the molecular volumes of the phases of 
the right hand side of the equation is 310, the molecular volume of 
grossular 260. Clearly, pressure favours the formation of the 
garnet mineral. 

Again glaucophanc or jadeite appears in place of ncpheline and 
albite under high pressure: 

NaAISi()4-fNaALSi308 ^ 2NaAlSi20c 

molcc. vol. = 1 56 molcc. vol, = 123. 

Similarly, olivine and anorthite are represented by garnet: 

Mg2Si04+CaAl2Si2()8 CaMg2Al2(Si()4)3, 
the formation of garnet being accompanied by a diminution in 
volume of i 7 %- 

In the more deep-seated regions metamorphism is effected under 
the influence of widespread magmatic activity. An intimate com- 
mingling of igneous and metamorphic rock is therefore charac- 
teristic of these regions. Injection gneisses are produced by the 
lit par lit intrusion of igneous magma between the foliation planes 
of metamorphic rocks. The process is not always limited to a 
mechanical injection of material, but may be accompanied by an 
intense metasomatic action, in which solutions emanating from 
the magma react with the country rock to produce metasomatic 
schists and gneisses. 

Rccrystallization processes in metamorphic rocks take place in 
an essentially solid environment, and in distinction from igneous 
rocks no definite sequence or order of separation of crystals is to 
be traced. The characteristic structures and textures of mela- 
morphic rocks have, therefore, a distinct significance. The term 
“structure” is used to express the genetic relationship of the com- 
ponent minerals, while “texture” refers more explicitly to their 
stereometric arrangement. The typical structure produced by the 
growth of crystals in a solid environment is known as the crystal’- 
lohlastic structure (Gr. fiXuardveiv, to sprout). Since each grain 
grows in intimate contact with its neighbours, the form-develop- 
ment of the individual crystals tends in general to be poor. 
Rounded crystals arc thus very common. Different minerals, 


however, possess varying crystallization force, and some are able 
lo assert their proper crystalline form against the resistance of 
their solid environment. The experiments of Becke and Day on 
the growth of crystals of alum under load, show that the force of 
crystallization may be very great, and indicate that the internal 
stresses set up during growth are of the same order of magnitude 
as the crushing strength of crystals themselves, and, indeed, as the 
forces brought into play during orogenic movements. 

For the common metamorphic minerals the series is as follows: 
Titanite, rutile, hematite, ilmenite, garnet, tourmaline, staurolite, 
kyanite, epidote, zoisite, pyroxene, hornblende, dolomite, albite, 
mica, chlorite, talc-calcite-quartz, plagioclase, orthoclase, micro- 
cline. In general, this order is one of increasing molecular volume 
and decreasing density. Any particular member of this series 
is able to assert its own crystal form against that of any other 
member following it in the series. Where crystal form is developed, 
only facies with simple crystallographic indices are developed, 
and these are commonly cleavage facies. Hornblendes have promi- 
nent development of (110) faces, garnet (no), kyanite (100 ) 
and (010). Crystals showing a well developed form are known 
as idio blasts, and those characterized by absence of crystal form — 
xenoblasts. Where the stresses developed by the growth of crystals 
in a solid rock are not offset by stresses imposed from without, 
being in random directions they tend to be neutralized by mutual 
compensation. The directionless hornfels structure of contact 
rocks is produced in this way, but the various schistose and foli- 
ated structures are the result of the imposition of shearing stress 
from without by which the internal stresses are reduced. 

It is to be expected, therefore, that tho.se minerals which occur 
as idioblasts in metamorphic rocks are members high in the 
crystalloblastic series — as rutile, garnet, etc. They are known 
as strong minerals, in contradistinction to weak minerals, such as 
quartz and the potash felspars. The structures given by inclu- 
sions, relative form, development and size of crystals, have thus 
no direct analogy with the apparently similar features observed 
in igneous rocks. Whereas, in the latter, inclusions are older and 
tend to have better crystal shape than their host, in metamorphic 
rocks both host and inclusion may be developed simultaneously, 
and not infrequently inclusions are xenoblastic and the host idio- 
blastic. The porphyritic crystals of igneous rocks arc an early 
generation, but in metamorphic rocks the corresponding large 
crystals are pseudo-porphyritic. They are known as porphyro- 
blasts. Frequently they are strong minerals, as garnet, ilmenite, 
hornblende, etc., and though formed at the same time as the 
ground mass minerals, they are not infrequently aligned across 
the common schistosity or foliation planes. Many porphyroblasts 
are characterized by multiple twinning (kyanite, chloritoid, cor- 
dierite), or show the typical sieve structure, being crowded with 
the ground-mass constituents (cordicrile, chloritoid, staurolite, 
chiastolite); again, many of them are unrepresented among the 
ground-mass minerals. The large size of porphyroblasts is, doubt- 
less, in large measure to be accounted for by their relatively 
greater crystallization force and crystallization velocity. Indeed, 
it is not improbable that many of them grow rapidly from super- 
saturated solutions; their twinning inclusions and orientation point 
to rapid growth. While for the elements of the ground-mass, 
nuclei are usually originally present, with porphyroblasts it is 
frequently otherwise; garnet, staurolite and chloritoid are new 
phases developing in a medium free from the crystal nuclei of 
these minerals. In the absence of the latter, spontaneous crystal- 
lization from super.saturated solutions is rendered possible. In 
the highest grades of metamorphism porphyroblast structure is 
less in evidence than in medium grades, owing to a tendency to- 
wards equalization of the size maxima of different minerals under 
very high temperatures and pressures. At the same time sieve 
structures tend to be abolished. Where the structures of the 
original rocks are incompletely effaced during metamorphism, they 
are known as relict or palimpsest structures. Some amphibolites 
may thus preserve the porphyritic or ophitic structures of the 
dolerites from which they are derived, conglomerate-schists or 
quartzites the psephitic or psammitic structures of sediments. 
These relict features are usually referred to by prefixing the term 
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'‘blasto” to the specific structure, as blastophitic, blastopsephitic, 
etc. 

CLASSIFICATION OF METAMORPHIC ROCKS 

Metamorphism being the response to change of condition in 
respect of temperature and pressure, the diversity in mineral 
composition of metamorphic rocks can be regarded as the resultant 
of two independent variables, viz., (a) the ultimate composition 
of the rocks, and (b) the physical conditions operating during 
metamorphism. These two variables may well form the basis of 
a classification of the products of metamorphism. 

In Grubenmann’s well known classification of the crystalline 
schists these two variables occupy the dominant positions, and 
are the foundation upon which the classification is erected. The 
composition variable is expressed in the 12 groups recognized, 
six of which correspond to sedimentary types, these being the 
shales, sandstones, lime.stones, marls and the weathering residuals 
represented by laterites ^nd bauxites, and six corresponding to 
igneous rocks, granites, diorites, gabbros, ultrabasic and alkali 
rocks, the latter including the syenites, nepheline .syenites, thera- 
lites, lamprophyres, etc. The physical factors of pressure and 
temperature are recognized as a threefold division into zones, 
epi, meso and kata. In a general way the factors temperature and 
pressure are a function of depth and the divisions epi, meso and 
kata thus correspond to bathymetric zones, each with its distinc- 
tive types of mineral paragenesis. 

In the uppermost or epi zone, temperatures arc low, hydro- 
static pressure is low, while shearing stress may be high. The 
mineral products of this zone are those rich in H2O, OH or H, 
and are characteristically those of low density, such as chlorite, 
zoisite, scricite, hornblende, chloritoid, etc. 

The rock products are those of mechanical deformation with 
little rccrystallization, cataclastic rocks of all types and the rocks 
of a low grade metamorphism such as phyllites, chlorite and talc 
schist, cpidote schists, etc. In the second or meso zone the tem- 
peratures are higher, while stress probably reaches the maximum 
value. Owing to the increase of temperature the imposition of 
shearing stress results in recrystallization without mechanical 
rupture. Hydroxyl-containing minerals arc now less prominent. 
The type minerals are kyanite, staurolite, almandine, antho- 
phyllite, muscovite, biotite, etc., while the assemblages appear 
in such rocks as biotile, garnet, staurolite, kyanite and actinolite 
schists, marbles and quartzites. In the dcep)est, or kata zone, 
the high stress of the meso zone under the influence of the vcr>' 
high temperature, is replaced by high uniform pressure. Reactions 
take place pre-eminently in response to the volume law leading 
to the generation of anhydrous minerals of high density. Pyrox- 
enes, olivine, pyropc, sillimanitc, spinel, anorthitc, jadeite, potash 
felspar, etc., arc the type minerals, while the resulting rocks are 
gneisses, granulites, ecloghes, etc., characterized by these minerals. 

It is not to be concluded that natural assemblages can be fitted 
into such a simple scheme without serious difficulties. The factors 
of temperature and pressure are not dependent simply on depth 
below the surface, but may be subject to wide variation locally. 
These physical factors include among themselves at least two 
independent variables: the intrusion of igneous magma brings 
into play the factor of high temperature without the incidence 
of pressure and local intense orogenic movement, the factor of 
high stress without necessarily the incidence of temperature. Thus 
in this system we find no well-defined place for assemblages of 
contact metamorphic origin. The range of possibilities thus opened 
up is, however, to a large extent diminished by the fact that the 
maximum value of shearing stress is a function of the temperature, 
and the possible range of stress is therefore decreased as the tem- 
perature rises. Where metamorphism is of the regional type, it 
may be expected that stresses are maintained close to their 
maximum value, and to this degree the changes effected are in 
response to a single variable. The ease with which the rock assem- 
blages originating under higher temperatures can be fitted into 
the meso and kata zones, finds its explanation in this dependent 
relationship between maximum stress and temperature. In rocks 
of the epi zone, the great variety of rock products is a direct 
reflection of the widely variable stress maxima of different ma- 
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terials. The peripheral areas of a mountain tract that has under- 
gone metamorphism are usually of a low grade of metamorphism, 
and as zones of weakness are prone to be cut off from observation 
by subsequent dislocation, or covered by the overlap of later 
sediments. Frequently, therefore, the metamorphism over a 
wide tract may be of nearly uniform (but high) intensity. In 
some areas of regional metamorphism, however, these marginal 
zones are preserved for observation, and a continuous passage 
from unaltered sediments to schists and gneisses of high meta- 
morphic grade can be traced. 

Such areas are of paramount importance in metamorphic stud- 
ies, for the gradational changes in structure, texture and mineral 
composition which their rocks spatially display are the resultant 
of the imposition of continuously varying temperatures and 
pre.ssures. Two such model metamorphic regions are the High- 
lands of Scotland and the Caledonian mountain chain of southern 
Norway. 

The detailed examination of such regions reveals a progression 
of metamorphism in which — selecting one particular sedimentary 
type — a series of zones can be mapped out according to the 
entry of new-formed metamorphic minerals. Successive zones are 
thus characterized by special index minerals. Study along these 
lines was first carried out by Barrow (1893) in the south-east 
highlands of Scotland. Argillaceous rocks, owing to their ubiquity, 
arc the foremost types in which such zones can be recognized. In 
them, successive zones of increasing metamorphism are charac- 
terized by the index minerals, chlorite, biotite, almandine, stauro- 
lite, kyanite and sillimanite. The boundary surfaces of these zones 
are at once isothermals and isodynamics, and as referred to the 
grade of metamorphism imposed, their intersections with the 
earth’s surface have been termed isograds. Other sediments show 
corresponding zones, limestones for example have as index, min- 
erals, zoisite, tremolite, diopside and wollastonite. 

A complete study of such a metamorphic region would include 
the laying down upon the map of all the zones distinguishable 
among the varied sediments, and it is clear that from studies of 
this kind the data for the development of an ideal classification 
should be realized. In place of the three depth zones of Gruben- 
mann’s classification, we should recognize many zones. In this 
sense the facies classification suggested by Eskola is a refine- 
ment of the existing classiftcatory scheme. A facies is defined to 
designate a group of rocks characterized by a definite set of 
minerals which, under the conditions obtaining during their 
formation, were in perfect equilibrium with each other. The 
quantitative and qualitative mineral composition in the rocks of 
a given facies varies gradually in correspondence with variation 
in the chemical composition of the rocks. The number of facies 
expresses the variable physical environment under which rocks 
have been formed and any given facies may include assemblages 
(isofaciel) of widely different bulk composition. A distinctive 
facies is the hornfels facies characteristic of the inner zones of 
thermal aureoles. Other facies are recognized by the name of 
some important constituent a.ssemblagc, as green schist, amphi- 
bolite, eclogite or sanidinite facies. The number of facies is not 
limited by a priori considerations, and may be increased as ad- 
vancement of knowledge may require. The elucidation of the 
different zones in a region of progressive metamorphism is clearly 
a first step towards the determination of the facies of metamorphic 
rocks, and thus a guide — apart altogether from experimental study 
— to the goal of deeper understanding of metamorphic proce.sses. 

Bibliography. — The subject of metamorphism Is treated in most 
elementary text books of petrology. {See Petrology: Bibliography.) 
The principal detailed trcatLscs arc C. R. Van Rise, A TreatLse on 
Metamorphism, Monograph U.S. Geol. Survey, No. 47 (1904) ; U. 
Grubenmann, Die Krislallinen Schiefer (2nd ed., igio) ; C. K. Leith 
and W. J. Mead, Metamorphic Geology (1915)* The more recent 
advances are incorporated in U. Grubenmann and P. Niggli, Die 
Cesteinsmetamorphose, vol. i. (1924). Reference may also be made 
to R. A. Daly, “Metamorphism and its Phases,” Btdl. Geol. Soc., 
America, vol. xxviii. (1917) ; A. Harker, Presid. Address Geol. Soc., 
London, vol. Ixxiv. (1918). On the classification of metamorphic 
rocks see U. Grubenmann, Fortschritte der Mineralogie . . ., vol. iii. 
(1913); P. Eskola, “The Mineral Facies of Rocks,” Norsk. Geol. 
Tidskr. vol. vi. (1920). On the structure and texture of metamorphic 
rocks see especially F. Rcckc, “Mineralbestand und Striiktur der 
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Kristallinen Schiefer/’ Denkschrift d, Wiener Akad. d. Wiss. (1903) ; 
and for a summary of the more recent advances, F. Bcckc, Struklur und 
Kliiftungf Fortschritle der Mineralogie . . vol. ix. (1924). 

(C. E. T.) 

METAMORPHOSIS, a Greek word meaning change of 
shape, is applied in zoology. ( 5 (?c Invertebratf. Embryology.) 
All animals begin their existence as undifferentiated cells and at- 
tain their characteristic features by growth which entails changes 
of shape. If we w^rc to magnify the model of a baby to the size of 
a man we should discover how striking are the changes in the pro- 
portions of the human figure as manhood is attained and yet these 
changes are not regarded as metamorphosis. The best definition 
of metamorphosis is “a conspicuous change in shape and mode of 
life in an animal occurring in a comparatively short time without 
any incrca.se in size or even with a decrease in size.” In the com- 
mon English frog, the tadpole stage lasts from two to four 
months, during which the animal increases very much in size but 
retains the same general appearance and proportions. The rudi- 
ments of the hind limbs gradually increase in length whilst the 
fore-limbs break through the skin of the breast region. The 
creature then cea.ses to feed and begins to crawl out of the 
water, though it remains within reach and takes to it if alarmed. 
In about four days the tail is reduced to a vestige and finally 
disappears and the young frog takes up land life. The froglet is 
smaller than the completely grown tadpole and requires four 
years to attain sexual ripeness and full size. 

In the development of the butterfly, the caterpillar, like the 
tadpole, requires about two months to grow to full .size. Then in 
a day or so it constructs its cocoon and changes into a chrysalis 
or pupa. The pupal .stage may last as long as the entire growth of 
the caterpillar, or longer, for a w'hole winter may be passed in 
this state, but the emergence of the perfect insect from the pupal 
skin only occupies an hour or two. The adult life may last only 
about three w’ceks. 

The term metamorphosis is not applied to embryos, only to 
lar^'ae. Since the change in .shape is accomplished without increase 
in size, it always involves the ca.sting off or absorption of certain 
larval tissues. In the ca.se of the tadpoles tail, wandering cells 
(phagocytes) carried by the blood-stream attack and devour the 
contained muscles, nerve-cord and notochord, the skin is thrown 
into internal folds and these folds in turn arc attacked by 
phagocytes and so the whole skin area shrinks in .size, till the tail 
is reduced to a stump. 

Metamorphosis is found only in those life-histories where 
the larva and the adult have very different habits. .Among verte- 
brates it only occurs in Cyclo.stomcs in certain groups of fish and 
in Amphibia (frogs, toads and new’ts), Tlclow’ the level of verte- 
brates, however, it is found in every great division of the animal 
kingdom. The new’t is especially intere«;iing. This creature differs 
from a frog in having the fore- and hind-limbs of approximately 
equal size and in retaining the tail throughout life. The larva 
differs from the tadpole in retaining during the whole of its 
aquatic existence the external feather-like gills which the tadpole 
at first pos.sesses but later casts off when they h.jve been covered 
by the growth of the gill cover. This cover in the tadpole hides 
the fore-limbs which arc only revealed a .short time before the 
little frog leaves the water, but in the newt larva this cover is 
rudimentary and the fore-limbs appear in development first, to 
be followed later by the hind-limbs so that in the older larvae 
all four limbs are obvious and fully formed. Now in certain 
species of newt such as the Mexican axolotl the habit has been 
acquired of spending the whole life in water. In normal circum- 
stances the. larv'ac of these newts never metamorpho.se but de- 
velop their genital organs and eventually lav eggs. For rea.sons 
discussed below it is possible to induce metamorphosis in these 
newts by feeding them with thyroid gland. No more startling 
phenomenon can be witnessed than this. In a week or two in the 
writer’s laboratory a large fat axolotl lost its gills, closed up its 
gill slits, lost the blade-like fin on its tail, darkened in colour, 
shrunk considerably in size and emerged from the water as a 
rather small black newt. 

Among fishes metamorphosis is comparatively rare, becau.se 
both young and adult swim in the water and get their food in 


much the same way. The best examples are the flatfishes (Hetero- 
somata), in which the adult swims lying on one side. The eye 
belonging to this side is twisted on to the upper side; and the 
mouth is distorted towards the lower side, for the fish feeds on 
the animals (worms and molluscs) which burrow in the sand and 
mud beneath it. The young fry swim upright in the water and 
the eyes are on opiX)site sides of the head. When they have 
reached a certain size they fall to the bottom and re.st on one 
side. Darwin, quoting Malm, says that they make violent effort 
to twist the lower eye on to the upper side and that as the skull 
is soft these efforts meet with con.siderable success. In a com- 
paratively .short time both eyes are on the upper side and the 
metamorphosis has been accomplished. 

The lamprey {q.v.) {Petromyzon), is separated by such a 
deep gap from all fish that it is placed in a different class, Cyclos- 
tomata (q.v.). No true jaws exist; the mouth is surrounded by 
a circular cartilage and the animal lives by attaching it.self by 
suctional action to a larger animal and Ihen rasping a hole in its 
victim's flesh by means of horny teeth which are developed on a 
pi.ston like tongue. The larval form, known as ammocoetes, lives 
in a totally different manner. The mouth is overhung by a hood- 
like upper lip separated by a lateral cleft from a small straight 
underlip. The gill-sacs open directly into the oesophagus instead 
of into a special tube as in the adult. But the greatest peculiarity 
of the ammocoetes is that the organ from which the lamprey's 
thyroid gland is later developed is a sac-like structure with a 
permanent opening into the throat, through which the mucous 
secretion c.scapes in the form of a cord. This entangles any 
minute organisms in the water which the animal swmIIows. The 
mucus with its contained food is pas.scd back into the oesophagus 
whilst the surplus water escapes through the gill openings. 

After living like this for two or three years the ammocoetes 
undergoes a rapid tran.sformation into the adult form. In iqi.? 
the writer received a consignment of “y^^ung lampreys" from 
the Severn. They were about six in. long and half of them were 
full grown ammocoetes larvae and half young fully meta- 
morphosed lampreys. They were e^qual in size. 

The animals known as Tunicata (q.v.) arc also primitive 
members of the phylum Vertebral a. The egg develops into a 
tadpole-like larva with a hollow spinal cord expanding into a 
brain-ve.sicle in front. There is a notochorjd in the tail and the 
alimentary canal consists of a pharynx, opening above by a 
mouth in front of the brain, and at the side by a pair of gill- 
pouches. The pharynx is succeeded by a loop of intestine leading 
to an anus high up on the left .side. This larva after swnmming 
for some hours attaches itself to the substratum by three ad- 
hc.sive papillae on the chin beneath the mouth. Metamorphosis 
occurs within a few minutes. The tail and notochord arc cast 
off. The spinal cord .shrivels and the brain vesicle is replaced 
by a little solid ganglion, whilst the mouth by the elongation of 
the chin is elevated above the .sub.stratum. 

Jr ^en we descend to Invertebrata, we find the classical exam- 
ple of metamorphosis in the life-histories of the Echinodermata. 
In this phylum the larva and the adult are so unlike each other 
that the change from one .stage to the other was formerly sup- 
po.sed to be an alternation of generations. To render our ideas 
more definite consider the case of the common British sea-urchin 
Echinus niiliaris. The larva is a beautiful transparent free-swim- 
ming form with outwardly perfect bilateral symmetry. It has a 
scoop-like mouth leading into a narrow gullet. This is followed by 
a globular stomach from which a short straight inte.stinc leads 
back towards the mouth to end in the anus. The alimentary canal 
forms a loop in the median plane. The skin is drawn out into 
four symmetrical pairs of long arms .supported by transparent 
calcareous rods. These arms are covered by cilia — are in fact 
prolongations of a lobed, ciliated band which crosses in front 
of the mouth, passes down the sides and then crosses on the 
under-surface in front of the anus. Behind the ciliated band the 
larva has a circle of four crescents carrying powerful cilia. 

This general form characterizes larval life for six weeks, grad- 
ually increasing in elaboration as the larva grows older. The 
arms arc at first four, then six, and finally eight, and the ciliated 
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crescents are cut off from the ciliated band. Then the larva sinks 
to the bottom and extends from its left side the first adult 
tentacles or “tube-feet” which have been formed under a screen 
of skin. As soon as the larva has thus come to anchor a mar- 
vellous and rapid change supervenes, which, in the case of another 
species, the writer has seen completed in about half an hour. 
The long ciliated arms literally melt away, the protoplasm of 
the skin covering them .seems to gather up into drops and flow 
backwards off the spines into the body. A large part of the fluid 
in the primary body-cavity is expelled by osmosis into the 
stomach, and the globular body of the larva becomes compressed 
into a flat disc which then crawls away as the young sea-urchin. 
The mouth becomes cut off from the gullet, shallows out and 
disappears and a new mouth is formed on the left side in the 
middle of the circle of tentacles. Similar rapid changes accom- 
panied by shrinkage in size and loss of larval tissues characterize 
the life-histories of other echinoderms, but in no case are these 
changes accomplished in so short a time as in the case of the 
sea-urchin. Consider, for example, the life history of the com- 
mon starfish Astcrias rubciis. Its larva shows a general similarity 
to the larva of the sea-urchin. But this larva, the bipinnaria, 
differs from the sea-urchin larva in two important points: first, 
its paired arms are more numerous and are unsupported by cal- 
careous rods, and secondly it possesses a long forehead or preoral 
lobe in front of the mouth, over which a loop of the ciliated band 
bends back. When its frcc-.swimming life terminates it attaches 
itself to the substratum not by the adult tentacles but by a 
sucker which is developed at the apex of this preoral lobe. This 
Jobe is thus converted into a stalk and this attached stage lasts a 
week or ten days, during which the adult organs are developing 
at the hinder end of the larva, and the stalk is reduced to a mere 
knob. The starfish then wrenches itself loose and walks away. 

The larva of Asterias must find firm rock or at any rate sea- 
weed to which to attach itself, but there is another British star- 
fish, Astropccten, which habitually lives on sandy ground. When 
the bipinnaria of this starfish reaches the age at which it should 
attach it.self, this is impossible; so it continues to swim until 
the locomotor organs of the future starfi.sli are so far developed 
that they are capable of functioning. Then the great ciliated 
preoral lobe is suddenly amputated; the hinder part of the body 
falls to the bottom and crawls away as the young starfi.sh. 

The comparison of the development of Asterias and Astropccten 
gives the clue to the meaning of metamorphosis; it is always a 
period of rapid change of structure during which the animal does 
not feed, which bridges over the transition from one set of habits 
to another. Always this involves the casting off of organs required 
by the earlier set of habits — and this casting eff is the principal 
element in the change of structure. For in most cases the struc- 
tures required for the second set of habits have already begun 
to form whilst the first set of habits persists, but these new struc- 
tures are, as it were, sketched out in embryonic tissue and packed 
away under a fold. Metamorphosis is therefore a secondary 
falsification of the ancestral record embedded in a life-history. 
See Invertebrate Embryoloc,y. (E. W. MacB.) 

EXPERIMENTAL WORK 

The crisis of metamorphosis, by which an organism wholly 
changes its structure and mode of life, is not only ol great, interest 
as a phenomenon of general biology, but offers the most inter- 
esting opportunities of research in the field of developmental 
physiology. Gudernatsch in 1911 demonstrated that tadpoles 
lould be caused to metamorphose precociously by feeding them 
with thyroid gland. He thus showed that amphibian metamor- 
phosis was due to a hormone circulating in the blood, 

which would explain the synchronization of all the numerous 
c hanges which occur together at metamorphosis. Since then a 
number of important facts have been elicited. All Amphibia which 
normally metamorphose can be made to do so precociously by the 
thyroid of any vertebrate, whether fresh or dried, given as 
food or injected. The effect is a quantitative one up to a point, 
^he greater the dose, the more rapid and abrupt the metamor- 
phosis; after a certain threshold value has been reached, how- 


ever, increase of dose has no further effect. The rapidity of thy- 
roid-induced as of normal metamorphosis is also affected by ex- 
ternal factors. A protein-rich diet accelerates it, one rich in fat 
slows it down. Heat hastens, while cold may actually inhibit it. 

Further experiment showed that larvae whose thyroids were 
removed never metamorphosed, but continued to grow as tad- 
poles. It is now certain that the secretion of the animals own 
thyroid is the main agency in producing normal metamorphosis. 

As the thyroid secretion is exceptionally rich in iodine, the 
natural supply of this element must constitute a limiting factor, 
and in waters exceptionally poor in iodine, we should expect a 
retardation or suppression of metamorphosis. There are certain 
lakes where newts never metamorphose: it is probable that these 
will be found to lack iodine. Iodine will also induce precocious 
metamorphosis, but only in frog and toad tadpoles, not in those 
of tail cl Amjjliibia. The metamorphosis due to iodine is much 
more gradual than that induced by thyroid since what is provided 
is not so much ready-made metamorphosis-producing substance, 
but raw material W’hich enables the animals own thyroid to grow 
more quickly. Iodine even causes thyroidless frog tadpoles to 
metamorphose, but much more slowly than unoperated animals. 
Some at least of the body-cells of frog tadpoles must thus have 
some power of synthesizing the metamorphosis-producing sub- 
stance. 

In tailless amphibia (Anura) the thyroid is passing .secretion 
into the blood throughout larval life. In tailed amphibians 
(Urodela), the thyroid appears to be entirely devoted to storage 
during larval life; when a certain stage ol development is 
reached, the gland suddenly begins secreting its stored substance 
into the blood, .so inducing metamorphosis. It would be of great 
physiological interest to discover w^hat is the “releasing factor” 
which brings about this change in the thyroid. 

This difference between anuran and urodele is correlated with 
another. The grow^th of limbs is not affected by thyroid in uro- 
dele tadpoles, but is in Anura. In frog tadpoles who.se thyroids 
have been removed, limb-growth, though not absent, is very slow; 
in thyroid-treated specimens it is more rapid than normal, the 
rapidity varying with the do.se. 

Tliis introduces us to an important general principle — the spe- 
cific reactivity of tissues to hormones. Thyroid from any verte- 
brate will act upon Amphibia ; but corresponding tissues in frog 
and newt will react differently to the same thyroid. The .same 
is true of the tail; in Anura thyroid causes its total resorption, 
in Urodela only that of its fin-membrane. The tail of Amphibia 
also illustrates the principle of differential susceptibility. The 
limbs of frog tadpoles begin excess growth when the least trace 
of thyroid extract is to be found in ihc blood: the tail is not 
rcsorbed until a considerable threshold-concentration is attained. 

Specific reactivity is also illustrated by the neotenous Amphibia, 
i.c., those which normally live their w’hole lives and reproduce 
while retaining larval form and lujuatic habit. Most of these 
cannot be artificially metamorphosed even by the heaviest doses 
of thyroid: their tissues no longer react to the hormone. In 
Ambly.sloma matters are different. Most .species metamorphose 
normally. The well-known axolotl of Old Mexico, however, is 
neotenous. It has now been shown that thyroid will always meta- 
morphose axolotls. There is, however, a threshold dose below 
which only minor, reversible changes occur. A dose just near the 
threshold causes metamorpho.sis to advance rather more than 
half-way and then stop, leaving the animal neither aquatic nor 
terrestrial. Metamorpho.sis is thus not an “all-or-nothing” phe- 
nomenon. Neoteny here is apparently due to three co-o^xirating 
factors: (i) failure of the thyroid’s “relea.se mechanism,” (2) 
reduced thyroid-size, (3) reduced tissue-sensitivity. 

The thyroid, however, is not the only ductless gland concerned 
in metamorphosis. The pituitary also plays an important, if sec- 
ondary, role. Its secretion is indeed necessary for the develop- 
ment of the thyroid; tadpoles with pituitar>' removed never meta- 
morphose, and their thyroid-size is le.ss than of normal. Its 
own secretion can also produce metamorphosis, in axolotls as 
well as tadpoles, even in animals deprived of their own thyroid 
and pituitary. However, the hormone is not so potent as that of 
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the thyroid. These effects are all due to the anterior lobe. The 
posterior lobe produces a hormone which if injected in sufficient 
quantity will antagonize small doses of thyroid or moderate doses 
of anterior pituitary, and so prevent metamorphosis. 

We must briefly mention some points concerning the time-rela- 
tions of metamorphosis. The common European frog. Ram tem-^ 
porariay normally takes about four months to metamorphose; 
.some toads only four to six weeks; the American leopard-frog 
over a year ; and several bull-frogs over two years. The thyroid 
of leopard-frog or bull-frog tadpoles contains the metamorphosis- 
hormone, since if engrafted into tadpoles of other species it in- 
duces rapid metamorphosis. Apparently the prolongation of larval 
life in these animals is due to an alteration in the relative rates 
of thyroid-groTVth and body-growth. A definite concentration of 
thyroid hormone in the blood must be reached before metamor- 
pho.si.«i can occur. If the thyroid grows relatively more slowly, 
metamorphosis will be postponed. The same postponement could 
equally well be effected by diminished sensitivity of the tissues 
to th>Toid. Thus the relative rate of thyroid-growth and the 
absolute degree of tissue sen.sitivity between them decide the 
date of metamorphosis. 

The compensatory reactions of the thyroid are interesting. At 
high temperatures, a tadpole's thyroid diminishes in size and 
activity, at low* temperatures it increases. Similarly, after a 
small dose of thyroid, the animal’s own gland is not called upon, 
and shrinks. Interesting results have been obtained by utilizing 
the.se facts. If tadpoles are kept at high temperatures till half- 
growm, and then placed at low' temperature, they fail to meta- 
moq^hose. This is because their thyroids, first much reduced by 
heat, are unable to respond to the extreme demands made on 
them by cold, and can only react by forming a goitre which 
vainly tries to compensate by quantity of tissue for lack of 
quaUty of secretion. 

Again, if half -grown normal tadpoles are put at very low and 
very high temperatures after receiving a .small dose of thyroid, 
those at high temperature will mctamorpho.se in under 48 hours, 
but those at low will proceed half-way with metamorphosis, and 
remain thus even if put at medium temperature. The dose of 
thyroid was sufficient to cause their own thyroid to shut down 
its activity, but not sufficient to counteract the cold. 

It should be mentioned that Romeis claims to have achieved 
a definite influence on the date of metamorphosis by immersing 
frog eggs or sperm in thyroid solutions. 

Little W'ork has been done on metamorphosis in other animals. 
In caterpillars the brain produces some chemical substance neces- 
sary for pupation (Kopec). Certain treatments will cause the 
meal-worm beetle to develop large wing-rudiments while still 
in the grub stage; apparently the relative growth-rate of the 
wings has been altered In sea-urchins J. S. Huxley has secured 
precocious metamorphosis by immersing moderately-advanced 
larvae in very dilute poisons for some hours. The larval tissues 
are much more affected by the poison, undergo dedifferentiation 
(q.v.) and can then be absorbed by the urchin-rudiment. Here 
it is probable that no hormone is concerned with metamorphosis. 
Ascidan larvae metamorphose precociously under thyroid treat- 
ment (Weiss), but lamprey larvae do not. Metamorphosis is thus 
accomplished in different ways in different animals. (J. S. H.) 

METAPHOR, a figure of speech, which consists in the trans- 
ference to one object of an attribute or name which strictly and 
literally is not applicable to it, but only figuratively and by 
analogy. It is thus in essence an emphatic comparison, which if 
expressed formally is a “simile’’; thus it is a metaphor to speak 
of a ship ploughing her way through the waves, but a simile 
when it takes the form of “the ship, like a plough, moves,” etc. 

METAPHYSICS. The systematic study of the fundamental 
problems relating to the ultimate nature of reality and of human 
knowledge. It naturally falls into two divisions, namely, Ontology 
or the systematic study of the ultimate problems of Being or 
Reality, and Epistemology, or Theory of Knowledge, the sys- 
tematic study of the ultimate problems of human knowledge. 
The.se constitute between them the principal departments of Phil- 
osophy, which, however, also includes certain other branches of 


inquiry which are commonly known as philosophical studies or 
sciences (Ethics, Logic, etc.). (See Philosophy.) Few systems of 
philosophy do even justice to both departments of Metaphysics. 
With rare exceptions, like Plato, the Sceptics, Descartes and 
Locke, philosophers before the time of Kant’s Critique of Pure 
Reason (1781) were mainly interested in ontology. Since the time 
of Kant, however, metaphysical interest has shifted to a very 
large extent to Epistemology. For sceptics and agnostics of 
course, there can be no such thing as ontology, and even Kant 
and his school arc essentially agnostic in relation to ontology, 
except as a matter of faith based on moral postulates. These facts 
may help to explain the vacillating use of the term Metaphysics. 
Some writers use it as synonymous with Ontology, others make it 
synonymous with Epistemology. But if due regard is paid to 
the whole history of the subject there can be no reasonable doubt 
that the correct use of the term is to make it include both 
Ontology and Epistemology, or Theory of Being and Theory of 
Knowledge, as ils two intimately related branches. Metaphy.sical 
speculations are the outcome of what is called sometimes a “re- 
ligious impulse” and sometimes a “metaphysical craving” to find 
something permanent behind or beyond the changing appearances 
of daily observation, and to acquire a knowledge that shall be 
better founded than the shifting opinions usually encountered. 

The first introduction of the term Metaphysics was a mere 
accident. When the writings of Aristotle were first collected and 
arranged by Andronicus of Rhodes (in Rome, about 70 b.c.), or 
possibly by some earlier Peripatetic already, the treatises on what 
Aristotle had called “First Philosophy” (also “Theology”) were 
placed after the treatises on physics, and so came to be known 
as “the treatises after the physical treatises” (ra/ierA rd <^>uo-t#fd). 
In course of time this designation was applied to the subject 
matter of these treatises, and so the Scholastics u.sed the term 
transphysica for studies which come after the ordinary phy.sical 
studies of natural phenomena. The term Metaphysica occurs 
already in Boetius (a.d. 480-525). To some people the term 
“metaphysical” rather suggests the “supernatural.” This is partly 
responsible for the growing unpopularity of the term, and for 
the increasing tendency to use the wider terms “philosophy” and 
“philosophical” in place of “metaphy.sics” and “metaphysical.” 

As the principal types of epistemological theory are dealt with 
in the article on Knowledge, Theory of, it is only necessary to 
set out here the main types of ontological theory (sec Ontology ). 
Briefly, these arc : — 

(1) One of the first questions, probably the first question, 
raised in the history of Western philosophy was. Is there any- 
thing permanent at the basis of the changing phenomena of 
Nature? The earliest Greek philosophers (Thales, Anaximander, 
etc.) assumed that there is; so did man) subsequent philosophers 
(the Eclectics, Plato. Aristotle, Spinoza, etc.). On the other hand, 
Heraclitus, among the ancients, and Bergson and James, among the 
modems, maintain that there is nothing permanent, that the “ever 
rolling stream” of changing phenomena or of experiences is the 
only and ultimate reality. We may call a philosophy of the 
former type Ontological Suhstantimlism ; one of the latter type 
Ontological Phenomenalism, The latter view implies epistemo- 
logical phenomenalism, but is not necessarily implied by it. 

(2) The second question is as old as the first, and may be pul 
in this way. Is there only one ultimate reality or more than one? 
The possible answers to this are obvious. They may be expressed 
by the familiar terms. Monism and Pluralism, corresponding re- 
spectively to the views that ultimate reality is just one, or more 
than one, Thales, the Eclectics, Plato, Spinoza may be classed as 
Monists. Democritus and the Atomists, Descartes and Leibniz 
may be classed as Pluralists. To avoid confusion with the other 
uses of these terms, it may be advisable to call these views Suh- 
stantival Monism, and Substantival Pluralism respectively. 

(3) The third problem, also old, is whether ultimate reality is 
all of one kmd only or of more kinds than one. Here, too, the 
possible answers are obvious. Moreover, Substantival Monism 
clearly implies the former alternative. On the other hand. Sub- 
stantival Pluralism may or may not adopt the same alternative. 
Leibniz, e.g., was a pluralist, but the monads in which he believed 
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were all supposed by him to be of the same (spiritual) kind, only 
different in degree. Similarly with the Atomists. On the other 
hand, Descartes (if one can really be sure about his views) be- 
lieved in a plurality of material substances, and a plurality of 
souls or mental substances entirely different from the material sub- 
stances, and in God besides. To name these distinctions suitably 
is not easy. Since they affect Pluralism only, one might dis- 
tinguish between uniform pluralism (like that of Leibniz) and 
multiform pluralism (like that of Descartes) ; Substantival 
Monism being necessarily uniform, 

(4) The fourth question relates to the number of fundamental 
or irreducible attributes which pertain to the real or reals. To 
this question likewise the answer may be “one,” or it may be 
“more than one.” If “one,” we have Attributive Monism (Leibniz, 
on the one hand, the Materialists, on the other, also the Volun- 
tarists); if “more than one” then we have either Attributive 
Pluralism (Spinoza, for instance) which recognizes a multiplicity 
or even an infinity of such attributes, or Attributive Dualism or 
Natural Realism (like that of Descartes and of some modern 
realists) which recognizes only two such attributes, and may 
associate each of them with a different kind of substance. At- 
tributive Monism is known as Materialism, if materiality or 
extension or some form of physical energy is the only irreducible 
character admitted; it is called Ontological Idealism or Intellec- 
tualism or Spiritualism if thought or reason or some sort of in- 
telligence is the only irreducible attribute that is acknowledged; 
it is called Voluntarism if the irreducible attribute is identified 
with will (c.g., Schopenhauer and Nietzsche); it is known as 
Neutral Monism if the ultimate attribute is regarded as different 
from both mentality and materiality, but as the source of the 
emergence of both ((?.g., W. James, B. Russell and some of the 
New Realists). E. von Hartmann s philosophy of the unconscious 
must probably be classed as a form of Attributive Dualism be- 
cause the “Uncon.scious” is conceived by him apparently as a 
combination of will and unconscious or subconscious cognition. 
Materialism usually regards mentality (or consciousness in the 
widest sense of the term) as a mere epiphenomenon or by-product 
of matter or physical energy; and Ontological Idealism as com- 
monly treats so-called material objects and events as mere ap- 
pearances to, or creative images of, some consciousne.ss or other. 
It should be remarked, however, that there is a very modem type 
of Idealism which is not primarily epistemological nor ontological, 
but axiological, maintaining simply that it is the “ideal” or rational 
part of reality which is the most valuable. Such a view is, 
of course, compatible with most ontological theories. 

(5) The next ontological problem concerns the mode of inter- 
relation between the various parts or modes or units of reality. 
Is each in turn absolutely determined by the others, or is there 
room in this universe for a measure of what is variously called 
spontaneity, novelty, originality, freedom or self-determination? 
The Mechanistic theory, or simply “Mechanism,” is the view that 
the world is a “block-universe,” in which everything is once for 
all causally predetermined, so that a sufficiently clever demon 
could accurately read the future and the past from the present 
condition of things. Such a view is usually linked with Material- 
ism, though it may also be found in conjunction with other onto- 
logical theories. The opposed views are variously named accord- 
ing to the different points which are especially stres.sed. The 
philosophy of Creative Evolution (Bergson) and the theory of 
Emergence (Lloyd Morgan and Alexander) lay stress on the 
originality of natural events and on the utter impossibility of 
anticipating the character of most results from a mere knowl- 
edge of the laws of matter and motion — especially so in the case 
of vital phenomena and the higher activities of human beings. 
Teleology vindicates the reality of purposiveness in Nature — ^the 
direction of processes to the realization of certain ends in front 
of them, as distinguished from their determination entirely by 
mechanical forces behind them, and Libertarianism is the view 
which vindicates more particularly the freedom of man’s will. 
An extreme form of anti-Mechanism is known as Tychism, accord- 
ing to which everything just happens by chance. The view which 
upholds “Necessity” in Nature is in one of its forms at least 
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(Spinoza, for example) essentially a denial of Tychism and a 
defence of the prevalence of law and order throughout the 
universe, without, however, denying the reality of freedom as 
self-determination. Such ** Necessitarianism** must be distinguished 
from Mechanism and its offspring. Determinism. 

(6) Lastly, there is the question whether there is anything in 
the universe which may be called divine. Atheism gives a negative 
answer to this question. The principal forms which the affirmative 
answers assume are known as Theism, Deism and Pantheism 
respectively; there are also less articulate forms. Theism is the 
belief in a personal God, the Creator in some sense of Nature 
and Man, distinct from both yet in some ways in or near them. 
Deism and Pa^ithcism endeavour to avoid the anthropomorphic 
tendencies of Theism by conceiving God as impersonal or, more 
correctly, as supra-personal. But whereas Deism, like Theism, 
separates God from the world. Pantheism identifies them — “the 
One and All” is at once God and the universe. All the historic 
churches are theistic; many of the so-called freethinkers of the 
17th and i81h centuries were dei.sts; the leading Stoics, in ancient 
times, and Spinoza, in modern times, arc among the classical 
panthci.sts. Materialism is usually associated with Atheism. Other 
forms of Monism usually lend towards Pantheism. Idealistic 
Pluralism is usually associated with Theism. Other forms of 
Pluralism may be cither theistic or deist ic, but as a matter of fact 
are mostly theistic. 

Bibliography. — See the artidc.s on the subjects and the philosophers 
mentioned above. Also the Introduction to Philosophy by 0 . Kiilpe 
(iQOi, etc.), W. Jerusalem (1017), F. Paulsen (189S), B. Russell 
(1927), W. Windelband (1923) and J. S. Mackenzie, Elements of 
Constructive Philosophy (1Q17) ; A. E. Taylor, Elements of Meta- 
physics . (A. Wo.) 

METAPONTUM, ancient city, Magna Graecia (Gr. Mcra 
irdvTLoVy mod. Metaponto), on the Gulf of Tarentum, near the 
mouth of the river Bradanus, about 24 m. from Tarentum and 13 
m. from Heraclea. It was founded by an Achaean colony from 
Sybaris and Croton about 700 b.c. At Metaponlum Pythagorus 
died in 497 b.c. His tomb was still shown in the time of Cicero. 

Its support of the Athenian expedition to Sicily (415 B.c) was 
trifling. In 332 b.c. it allied itself with Alexander of Epirus. After 
the battle of Cannae (216 b.c.) it declared in favour of Hannibal, 
and became his headquarters. After the defeat of Hasdrubal at 
the Metaurus (207 b.c.), the inhabitants of Metapontum followed 
him in his retreat. From this time the city sank; Pausanias says 
that a theatre and the walls alone remained. 

Metapontum has the remains of two temples, both of 510-480 
B.c. One of them, which was probably dedicated to Apollo Lycius, 
was a peripteros, decorated with finely painU?d terra-cottas, meas- 
uring 186 by ft., of which only the foundations arc left. The 
capitals were 3J ft. in diameter. Of the other temple, the so-called 
Tavolc Paladine, outside the area of the ancient city, a peripteros 
with 6 columns, 3i ft. in diameter, in front, and 12 at the sides; 
15 columns are standing, with the lower portion of the epistyle. 
It measured 105 ft. by 49 ft. without the steps. There are also 
traces of the town walls. An archaic treasure-house dedicated at 
Olympia by the people of Metapontum has been discovered there. 
The railway station is the junction of the line from Battipaglia 
(and Naples) with that from Taranto to Reggio. 

METASOMATISM, in petrology a process of alteration of 
rocks which involves enrichment of the rock by new substances 
introduced from without (/uc'rA, change, erw/xa, body). Sub- 
stances originally present are partly or wholly removed in solu- 
tion, the newly introduced material entering as gas or in aqueous 
solution. Usually the enrichment takes place by definite chemical 
reactions, but this is not always so; the conversion of limestone 
into siliceous chert though recognized as a metasoma tic process 
is not directly governed by any definite chemical reaction. Pre- 
cipitation of material may result from changes in solution ren- 
dering insoluble a substance foreign to the mineral acted upon. 
Replacement may be partial or complete, with or without preser- 
vation of original structures and textures. Melasomatic processes 
take place over a wide range of temperatures and pressures and 
may be accompanied by a volume change; in general they obey 
the law of mass action, and in order to effect replacement the 
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introduced solutions must attain a minimum concentration. 

This minimum concentration of solutions or minimum vapour 
pressure in the ease of gas reactions varies both with different 
reactions and the temperatures and pressures at which the re- 
placement is effected. Among the common examples of metaso- 
matism may be noted the dolomitizalion and conversion into 
sidcrite of iron oxides of limestones. Phosphatization of lime- 
stones is a further example. These replacements probably take 
place at low temperatures, as do also the mcta.somatic changes 
in salt deposits, such as the conversion of anhydrite into glau- 
beritc or polyphalite {sec Pneumatolysis). 

Metasomatism is widespread in silicate rocks and is especially 
characteristic of contact zones of igneous intrusions. These re- 
placements affect, however, not only the intruded rocks but also 
the crystallized magma from which the emanations are derived. 
Metasomatism involving addition of alkalis is represented by .such 
processes as albilization, analcitizaliori and the formation of fel- 
spar in certain contact zones of injected rocks. 

The production of tourmaline, topaz and lithra-mica as seen 
in tourmaline and topaz-hornfelses, greisens, etc., is a metaso- 
matic process involving enrichment of the rocks in boron, iluorine 
and lithium. Similarly the formation of chloride-marialite (scapo- 
lite) at the expense of felspars, serpentine from olivine, sericiti- 
zaiion of felspars and fclspathoid minerals are common examples 
of metasomatism occurring around igneous intrusions. 

Many ore deposits and the regions in their vicinity show 
evidences of widespread chemical replacement leading to enrich- 
ment, as in sulphide deposits. 

Limestones are particularly prone to rnetasomatic alteration. 
Their conversion to dolomite, siderite and iron oxide has already 
l)een referred to. Around igneous contacts they are not infre- 
quently locally changed to andradite garnet or hedenbergiie rocks, 
processes involving great enrichment in iron and silica. These 
garnet and pyroxene rocks arc known as “skarns.'’ Probably iron 
is introduced in the gaseous form as fluoride or chloride. 

Valuable ore deposits are frequently associated with rocks of 
this character. In many parts of western North America (Ne- 
vada, Arizona, etc.), great deposits of copper, lead and silver 
ores are worked in crystalline limestones and are often clearly 
replacement products of the limestones themselves. The constant 
presence of igneous rocks in their vicinity indicates that they are 
connected with the introduction of the metal.'=, and the deposits 
are often of such a kind as to show that post-volcanic discharges 
or magmatic gases and water were the mineralizing agents. 

(C. E. T.) 

METASTASIO (1698-1782). Pietro Trapa.ssi. Italian poet, 
better known by his assumed name of Metastasio, was born in 
Rome on Jan. 13, 1698. His father, Felice Trapassi, a native of 
Assisi, who had served in the Corsican regiment of the papal 
forces, kept a grocer s shop in the Via dei Cappellari. 

In 1709, Gian Vincenzo Gravina and Lorenzini, a critic of some 
note, heard the boy improvising verse to a crowd in the street. 
Gravina adopted him, hellenized his name into Metastasio; and 
gave him a good education. Metastasio .soon found himself com- 
peting with the mest celebrated improvisator! of his time in Italy, 
and almost wrecked his health. Gravina had the good sense to 
place the boy in a qui: t .seaside place in Calabria. 

At the age of twelve Metastasio translated the Iliad into octave 
stanzas; and two years later he composed a tragedy in the manner 
of Seneca upon a subject chosen from Trissino’s Italia liberata — 
Gravina’s favourite epic. In 1718 Gravina died leaving his pro- 
tege a fortune. Metastasio was now twenty and an abbe. In two 
years, having spent his money, he apprenticed himself to a lawyer 
in Naples. He composed an epithalamium, and his tirst musical 
.serenade, Endimionc, on the occasion (1721) of the marriage of 
his patroness the Princess Pinelli di Sangro to the Marchese Bel- 
monte Pignatelli. In 1722 the viceroy asked Metastasio to com- 
pose a .serenata for the empress’s birthday. He produced Gli orti 
esperidi. It was set to music by Porpora, and the great Roman 
prima donna, Marianna Bulgarelli. called La Romanina from her 
birthplace, played the part of Venus. La Romanina forthwith took 
possession of Mcta.stasio, and in her house he became acquainted 


with the greatest composers of the day — with Porpora, from whom 
he took lessons in music; with Hasse, Pergolese, Scarlatti, Vinci, 
Leo, Durante, Marcello, all of whom were destined in the future to 
set his plays to melody. Here too he studied the art of singing, and 
won the friendship of the great singer Carlo Broschi {see Fari- 
NELLi). His plays, while beautiful in themselves, judged merely 
as works of literary art, became masterpieces as soon as their 
words were set to music which justified the conventionality of 
his plots, the absurdities of his situations, the violence he docs to 
history in the persons of some leading characters and his ‘'damna- 
ble iteration” of the theme of love in all its phases. 

Metastasio resided with La Romanina and her husband in 
Rome. The generous woman took the whole Trapassi family — 
father, mother, brother, sisters — ^into her own house. She fostered 
the poet’s genius and pampered his caprices. Under her influence 
he wrote from 1721 onwards in rapid succession the Didcmc ab- 
bandonata C atone in Utica ^ Ezio^ Alessandro nelV Indie ^ Semira- 
m:de ricojiosciuta, Siroe and Artaserse. But she was growing 
older; she had ceased to sing in public; and the poet felt him.self 
more and more dependent in an irksome sense upon her kindness. 
He gained 300 scudi (about i6o) for each opera; this pay, though 
good, was precarious, and in Sept. 1729 he accepted the offer of 
the post of court poet to the theatre at Vienna, with a stipend of 
3000 florins. La Romanina took charge of his family in Rome, 
and in the summer of 1730 Metastasio settled at Vienna in 
! the hou.se of a Spanish Neapolitan, Niccolb Martinez, where he 
resided until his death. Between the years 1730 and 1740 his 
finest dramas, Adriano, Demrtrio, Issipile, Demojoontc, Olimpi- 
adc, Ckmenza di Tito, Achille in Sciro, Temistoclv and Attilio 
Rcf^olo, which he him.self considered his masterpiece, were pro- 
duced for the imperial theatre. Poet, compo.ser, mu.sical copy- 
ist and singer did their work together in frantic haste. Metas- 
tasio understood the technique of his peculiar art in its minutest 
details. Metastasio s liaison with the Countess Althann, sister-in- 
law of his old patroness the Princess Belmonie Pignatelli, became 
.so close that it was even believed they had been privately married. 
In 1734 I-'‘'i Romanina asked Metastasio to get her an engagement 
at the court theatre, but he did not want her in Vienna. The tone 
of his letters alarmed and irritated her. It is probable that she 
set out from Rome, but died suddenly upon the road. She left 
him her fortune after her hu.sband’s life interest in it had expired, 
but Metasta.sio renounced the legacy. 

Metastasio’s later cantatas and the canzonet Ecco quel fiero 
istantc, which he sent to his friend Farinelli, rank among his 
popular productions. In 1755 the Countess Althann died, and 
Mcta.stasio was more than ever reduced to the society which gath- 
ered round him in the bourgeois house of the Martinez. He died 
on April 12, 1782. During the long period of 40 years in which 
Metastasio outlived his originality and creative pov/ers his fame 
went on increasing. In his library he counted as many as 40 
editions of his own works. They had been translated into French, 
English, German, Spanish, even into modern Greek. But with the 
changes effected by Gluck and Mozart, with the development of 
orchestration and the rapid growth of the German manner, a new 
type of libretto came into reque.st. Metastasio’s plays fell into un- 
deserved neglect. Farinelli, whom he styled “twin-brother,” was 
the true exponent of his poetry; and, with the disappearance of the 
school to which Farinelli belonged, Metastasio’s libretti suffered 
eclipse. Collected editions of Metastasio’s work.s published at 
G?noa (1S02) and Padua (1811) will probably be found most u.sc- 
ful by the general student. An edition of the letters, by Carducci. 
was published at Bologna in 1883. Metastasio’s life was written by 
Aluigi (Assisi, 17S3); by Charles Burney (1796); and by others; 
but the most vivid sketch is in Vernon Lee’s Studies of the iStli 
Century in Italy (1880). 

METAURUS (Mod. Metauro), a river of Italy which flow? 
into the Adriatic a little south-east of Fanum I'ortunae (mod. 
Fano). In 207 B.c. {see Punic Wars and Hannibal) Hasdrubal 
had marched from Placentia to the aid of his brother Hannibal, 
and, on reaching the Cesano, the next stream south of the Me- 
taurus, halted and encamped. The forces of Livius Salinator and 
the praetor Porcius Licinus, the latter of whom had previously 
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been watching his movements, were encamped near Sena Gallica | 
(mod. Sinigaglia) only about half a mile away from him (no ! 
doubt on the opposite bank of the Cesano). He was about to at- 
tack them, when he discovered that the other consul, Nero, who 
had been watching Hannibal’s movements at Canusium had 
brought his army to swell the Roman forces, having, as a fact, in- 
tercepted Hasdrubal’s message to Hannibal that he would meet 
him “in Umbria” i.e. at this very place — for the name Umbria ex- 
tended to the coast before the lime of Augustus. Hasdrubal then 
attempted to retreat to the Metaurus and cross it, but his guides ■ 
deserted him, and he was unable to hit on the ford without them; | 
he then marched up the tortuous stream to find another, but had ! 
only reached the hills of Sant Angelo, some two or three miles 
from the coast, where he tried to pitch his camp, when he found 
the Romans, who had started their pursuit at. dawn, too close on 
his heels, and was obliged to halt and give battle. His left wing 
was protected by the terrain, but there was room for fighting on 1 
the right, where he drew up his Spanish troops in deep formation, 
with his ten elephants in front of them, taking position himself in 
the centre. He then attacked the advancing Romans and the clash 
was a violent one; but the fighting was indecisive, until Nero, who 
at first remained inactive on the right wing, with a deep stream- 
bed in front of him, decided to pass behind Livius’ position and 
advance on his left, thus taking the enemy on their right flank; 
the di.stance he had to traverse was less than a mile, and the move 
was a decisive one. Hasdrubal, who had seen that he must win or 
perish, sought and found the death of a hero. Livy’s statement 
that 56,000 of his army fell and only 5.400 prisoners were taken, 
is probably an exaggeration; and if we re<'kon his whole force 
very roughly at 30,000, we may accept Polybius’ figure of 10,000 
killed, and assume 10,000 pri.soiu?r.s ; while the other third of the 
army, the Gauls and Ligurians, who had either taken no part in 
the battle or escaixtd, was allowed to make off undisturbed. The 
defeat ended Hannibal’s hopes of success in Italy. 

Sre Kromayer, Antike Schlachtf elder iii. 1. (1912) 424 sqg, for an 
authoritative treatment of the whole que.stion. (T. A.) 

METAXAS, ANDREAS (1786-1860), Greek politician, 
was born in the island of Cephalonia. When (Japo d’lstria was ! 
murdered in 1831 Metaxas, who had been war minister, became | 
a member of the provisional government which held office till 
the accession of King Otho in 1833. lie subsequently repre- 
sented Greece at Madrid, Lisbon and Constantinople, with an 
interval (1843-44) in which he wms premier. He died at Athens 
on Sept, ig, i860. 

METAYAGE SYSTEM. The cultivation of land for a pro- 
prietor by one who receives a proportion of the produce. The 
system has never existed in England and has no English name, but 
in certain provinces of Italy and Prance it was once almost 
universal, and is still very common. It is also practised in the 
United States, in Portugal, in Greece, and in the countries border- 
ing on the Danube. In Italy and France, respectively, it is called 
mezzeria and metayage , or halving — the halving, that is, of the 
produce of the soil between landowner and landholder. These 
expressions merely signify that the produce is divisible in cer- ' 
tain definite proportions, which must obviously vary with the 
varying fertility of the soil and other circumstances. Sometimes ! 
(he landlord supplies all the stock, and sometimes only part — the ’ 
cattle and seed f)erhaps, while the farmer provides the imple- I 
ments; or perhaps only half the seed and half the cattle, the I 
farmer finding the other halve.s — taxes too being paid wholly by 1 
one or the other, or jointly by both. 

English writers were unanimous, until J. S. Mill adopted a ' 
different tone, in condemning the metayer system. They judged ! 
it by France where under the ancien regime all direct taxes were j 
paid by the metayer, the noble landowner being exempt, which | 
^axcs, being assessed according to the visible produce of the soil, 
operated as penalties upon all endeavours to increase output. 
Also, there was no fixity of tenure without which metayage can- 
not prosper. French metayers in Arthur Young’s time were “re- 
movable at pleasure, and obliged to conform in all things to j 
the will of their landlords,” and so in general they are still. Yet j 
even in France, although metayage and extreme rural poverty I 
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usually coincide, there are provinces where the contrary is the 
fact, as it is also in Italy. Indeed, Lombardy is a triumphant vin- 
dication of metayage in the abstract. The contras's may be ex- 
plained. Metayage, to be a success, must be a genuine partner- 
ship, one in which there is no sleeping partner, but in the affairs 
of which the landlord, as well as the tenant, takes an active part. 

In France there is also a system termed metayage par groupes, 
which consists in letting a considerable farm, not to one metayer, 
but to an association of several, who work together for the general 
good, under the supervision either of the landlord himself, or of 
his bailiff. This arrangement avoids the difficulty of finding tenants 
possessed of capital enough for any but very small farms. 

See further La.md Tenurk and the section Agriculture in the articles 
P'rance, Grkecf., Italy, etc.; and consult J. Cruveilhier, ^Aude sur le 
metayage. (Paris, 1894). 

METAZOA) a zoological term, the equivalent of the old 
Enterozoa {q.v.) for all animals other than Protozoa {q.v.). The 
sponges are also sometimes separated from this group and termed 
Parazoa. Metazoa are multicellular animals with at least two 
cell-layers and one or more body-cavities. {See Zoology). 

METCALF, WILLARD LEROY (1858-1925), American 
arli.st, was born in Lowell (Mass.), on July i, 1858. He was a 
pupil of the Poston Normal Art school, of the Boston Art Mu- 
seum school, and of the Academie Julien, Paris. After early fig- 
ure painting and illustration, he became prominent as a land- 
scape painter. He was one of the “Ten American Painters” who 
in 1897 secetled from the Society of American Artists. For some 
years he was an instructor in the Woman’s Art school. Cooper 
Union, New York, and in the Art Students’ League, New York. 
He died in New York city on March 9, 1925. 

METCALFE, CHARLES THEOPHILUS MET- 
CALFE, Baron (1785-1846), Indian and colonial administrator, 
was horn at Calcutta on Jan. 30, 1785. Having been educated at 
Eton, in j8oo he .sailed for India as a writer in the service of the 
East India Company. I"our years later, he was appointed political 
as.sistant to General Lake, who was conducting the final campaign 
of the Mahratta war against Holkar. In 1808 he became envoy 
to the court of Ran jit Singh at Lahore, where in April 1809, he 
concluded the treaty securing the independence of the Sikh states 
between the Sutlej and the Jumna. Four years afterwards he was 
made resident at Delhi, and in 1819 a])pointed secretary in the 
secret and political department. In 1822 he succeeded his brother 
in the baronetcy, and in 1827 obtained a seat in the supreme 
council. In March 1S35, after he had acted as the first governor 
of the proposed new presidency of Agra, he provisionally suc- 
ceeded Lord William Bentinck in the governor-generalship. His 
liberation of the press so complicated his relations with the direc- 
tors that he resigned the sit vice of the Company in 1838. In the 
following year he became governor of Jamaica, where the diffi- 
culties created by the recent passing of the Negro Emancipation 
Act called for tact. Ill health com])elled him to return to England 
in 1842, but six months afterwards he was appointed governor- 
general of Canada. He was rai.sed to the peerage in 1845. He 
died at Malshangcr, near Basingstoke, on Sept. 5, 1846. 

See. J. W. Kaye, Lije and Correspondence of Charles Lord Metcalfe 
(1S54), and Selections from Lord Metcalfe's Papers (1855); atso 
Wakefield’s paper, Sir Charles Metcalfe in Canada, reprinted in E. M. 
Wrong’s Charles Butler and Responsible Government (Oxford 1926). 

METCHNIKOV, ILYA: Mechnikuv, Ilya. 

METELLUS, the name of a distinguished family of the 
Caecilian (plebeian) gens at Rome. The most important indi- 
viduals are given separate notices below^ For their history sec 
M. Wende, De Caeciliis Mc.tellis (Bonn, 1875); P. Grdbe’s edi- 
tion of Drumann’s Geschichte Roms, ii. ; and the article “Caedl- 
ius” in Pauly-Wissowa’s Realcncyklopddie. 

METELLUS, LUCIUS CAECILIUS, general during the 
first Punic War. Consul in 251 b.c., he was sent to Sicily, and 
gained a decisive victory over Hasdrubal, who had the larger force. 
Metellus’s victory was in great measure due to a panic caused 
amongst the Carthaginian elephants by his clever manoeuvring. 
A number of them figured in his triumph, and from this time the 
elephant frequently occurs on the coins of the Metelli. The story 
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that in 241 he rescued the Palladium from a fire in the temple of 
\'esta at the cost of his eyesight is not to be found in the extract 
from his funeral oration in Pliny (Nat. Hist. vii. 43 Us])- 
METELLUS, QUINTUS CAECILIUS, son of Lucius 
Caecilius Metellus, became consul in 206 b.c. as a reward for his 
services at the Metaurus. In 205 he was dictator for holding the 
comitia; in 201 one of the commissioners for dividing the public 
land in Samnium and Apulia amongst the Roman veterans; in 186 
he conducted an embassy to Macedonia, afterwards proceeding to 
Peloponnesus to investigate the quarrel between Sparta and the 
Achaeans. He is the Metellus who caused the poet Naevius (q.v.) 
to he imprisoned and exiled for having attacked him on the stage. 

METELLUS CELER, QUINTUS CAECILIUS, legate 
of Pompey in Asia 65 b.c., praetor 63, was despatched to cut off 
(he retreat of ('atiline to the north by blocking the passes, and in 
62 went into the province of Cisalpine Gaul with the title of pro- 
consul, although he did not become consul till 60. A supporter 
of the optimates and an enemy of Pomiiey, he successfully op- 
posed the agrarian law that was to provide for Poini^y’s veterans. 
He also tried, though fruitlessly, to obstruct Caesar’s agrarian law 
in 59. He died suddenly in the same year — it was usually sup- 
posed from poison administered by his wife Clodia. 

METELLUS CRETICUS, QUINTUS CAECILIUS, 

Roman general. Consul in 69 b.c., he was appointed to the com- 
mand of the war against Crete, the headquarters of the pirates of 
the Mediterranean. In 67 Pompey demanded the control of the 
campaign under the Gabinian Law. The Cretans offered to sur- 
render to Pompey, who instructed Metellus to cease operations. 
Metellus refused, and himself annexed the island. His triumph was 
delayed by Pompey s partisans, and he joined the oppo.sition in the 
Senate and helped to defeat the ratification of Pompey’s Asiatic 
.settlement. He was one of a commis.sion of three sent (60) to in- 
vestigatc the state of affairs in Gaul where disturbances were 
apprehended. He appears to have been alive in S4- 

METELLUS MACEDONICUS, QUINTUS CAECIL- 
IUS (d. 115 B.C.), praetor 148 b.c., defeated the usurper Andris- 
cus (q.v.) in Macedonia and forced him to .surrender. Under his 
superintendence the country was made a Roman province. In 146, 
he attacked the Achacans to avenge an insult offered to a Roman 
embassy at Corinth. He was superseded during a successful 
campaign by L. Mummius. On his return to Italy he received a 
triumph and the title of Maccdomcus. Coasul in 143, he subdued 
the Celtiberians in northern Spain, In 131, when censor with Q. 
Pompeius (they were the first two plebeian censors), he proposed 
that all citizens should be compelled to marry. He was an opponent 
of the Gracchi, although not averse from moderate reform. He 
built a colonnade in the Campus Murtius, and two temples dedi- 
cated to luppiter Stator and Juno. 

METELLUS NUMIDICUS, QUINTUS CAECILIUS, 

consul 109 B.c. and commander in the Jugurthinc War, defeated 
jugurtha (q.v.) by the river Muthul, and after a difl&cult march 
through the desert took his stronghold, Thala. Marius had him 
superseded, and himself received the command for the next year. 
Mctellu.^ received a triumph and the title of Numidicus. Satur- 
ninus, whom as a censor he tried to remove from the senate, passed 
in 100 B.c. an agrarian law, inserting a provision that all senators 
should swear to it within five days. All complied but Metellus, 
who retired to Asia. After Saturninus w’as killed he returned, and 
died (probably in 91 ). He was one of the chief leaders of the 
aristocratic party. Cicero speaks highly of him as an orator. 

METELLUS PIUS, QUINTUS CAECILIUS, son of 
Numidicus, was one of the commanders in the Social War, and 
defeated Q. Pompaedius Silo, the Marsian leader (88 b.c.). Sulla, 
on hi.s departure for Asia, gave him proconsular command over 
.south Italy. When Marius returned to Italy and joined Cinna, 
the soldiers wished Metellus to take command, but he refused. 
The soldiers deserted in large numbers, and Metellus retired to 
.\frica and afterwards to Liguria, rc.suming his proconsular com- 
mand on Sulla’s return. In the war tigainst Marius he gained 
several important .successes, and after his victory over C. Nor- 
banus at Faventia (82) he subdued the whole of upper Italy. . 
Consul in 80 with Sulla, he went to Spain next year against Scr- \ 


i torius, who pressed him hard till the arrival of Pompey in 76. 
Next year Metellus defeated Sertorius’s lieutenant Hirtuleius at 
Italica and Segovia, and joining Pompey rescued him from the 
consequences of a check at Sucro. In 71 Metellus returned to 
Rome and triumphed. He became pontifex maximus, and died 
probably at the end of 64. 

METELLUS PIUS SCIPIO, QUINTUS CAECILIUS, 

.son of P. Scipio Nasica, was adopted by Metellus Celer. He was 
accused of bribery in 60 B.c., and defended by Cicero. In Augu.st 
52, he became consul through the influence of Pomj^ey, who had 
married his daughter Cornelia. In 49 he proposed that Caesar 
.should disband his army within a definite time, under pain of being 
declared an enemy of the state. His first command during the 
civil war was the province of Syria. He commanded the centre 
at Pharsalus, and afterwards went to Africa, where by Cato’s 
influence he received the command. In 46 he was defeated at 
Thapsus; while endeavouring to e.scape to Spain he fell into the 
hands of P. Sittius, and put himself to death. 

METEMPSYCHOSIS. The theory of the transmigration 
of souls is usually associated with the ancient Egyptians, who 
are said to have practised embalming to prevent or delay rein- 
carnation; with the teaching of Pythagoras and the Buddha 
(q.v.); and was also held by a .sect of early Chri.stian heretics 
spoken of by Jeremy Collier as “Metempsychi.” The idea, how- 
ever, much older than any of these creeds, exists throughout the 
world. Where the pas.sage of the soul, or the vital essence, into 
some particular form is associated, as by the Garos of Assam, 
with ideas of retribution for the sins or accidents of this life, the 
influence of Buddhism or Hinduism has probably been at work. 
The primitive idea, independent of moral teaching, is bound up 
with the conception of an objective soul, and often with ideas as 
to a plurality of souls in a single individual, one of which is 
separable and able to go in and out through the mouth or nostrils. 
Thus the Poso-Alfures of Celebes believe in three souls, the 
inosa or vital principle, the awgga, or intellectual, and the tanoann 
or divine element which leaves during sleep, and which is of the 
.same nature in many plants and animals. This separable soul 
I is clearly a conception based on the phenomena of dreams taken 
I to be actual experiences undergone during sleep, and postulating 
some sort of embodiment able to roam while the body sleeps. 
This soul must be small enough to leave by the mouth, and it 
appears as a manikin in India and in Celebes, as a .snake, a 
weasel or a mouse, in Germany, or as an insect in further India. 
Thus the soul is commonly spoken of as “flying’’ in Greek, and 
represented as a butterfly, as, indeed, all over Europe, from 
Ireland to Lithuania, in China, Assam, Burma, Japan, and the 
Pacific. So, too, the soul appears as a bird — ^in Europe the dove 
is the commonest and poles bearing pigeons were erected over 
Lombard graves; but the soul also appears in the form of ducks, 
ravens, owls or hawks, and as a hawk again it appears in Egypt 
and in Assam. 

This belief in a separable soul with an insect or other form 
must obviously influence beliefs in the eschatology of the soul. 
Wc find accordingly that the soul is believed to pass into an 
insect on the decea.se of the body. Thus the Angami Naga credits 
the soul with a number of subsequent existences in insect form, 
while the Chang holds that the souls of those who can sing become 
cicadas, but the souls of others dung beetles. Thus the Bakongs 
of Borneo believe that their dead are reincarnated in the bear- 
cats which frequent their raised coffins; wood-boring wasps and 
hornets take up their abode in the wooden soul figures put up by 
some tribes of As.sam, and we find Nagas and Lusheis regarding 
wasps and hornets (among other insects) as souls. 

If the soul can leave an individual during sleep and re-enter 
him, it should be able to enter and be reborn in another individual 
In Germany, a dying man’s heart passes into his brother, who.^r 
courage is doubled; in the Garo hills the soul, after a sojourn 
in the abode of the dead, returns for another incarnation. The 
range of this conception of reincarnation is indicated by the 
frequency of tabu on giving children names already borne by 
living members of the family. (See Names.) The notion is that 
identity of name implies identity of personality and that one ot 
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the two bearers would die. Hence the Lhotas, for instance, never 
give the child the name of a living relative. A belief in reincarna- 
tion within the family would naturally be strengthened by the 
recurrence of marked family resemblances. In any case a belief 
in the reincarnation of human souls is indicated by such rites as 
those of the Akikuyu women of East Africa, who, in order to 
have children, worship at a ficus tree inhabited by the souls of the 
dead, or of the Konyak Nagas of Assam, who perform ceremonies 
over phallic cists containing skulls of deceased persons, in order 
to secure a birth of corresponding sex to that of the skull. 

Reincarnation is not confined to animal forms. The stories 
of trees that grow up from the graves of lovers, such as Tristram 
and Iseult, and twine themselves together are familiar in Europe; 
and the human soul also reappears in a flower growing on the 
grave. In the case of flowers springing from drops of blood, 
as from that of Ajax, the soul is possibly regarded as located 
actually in the blood itself. In further Asia and elsewhere the 
soul goes into the crops, and by preserving the corpse, which is 
smoke-dried, funeral ceremonies are accommodated to the agri- 
cultural year, so as to afford the crop the full benefit of the soul 
matter from those who have died recently; and in the case of 
the Karens of Burma a specific theory is evolved of a cycle of life 
on these lines. {See Head-Hi anting.) The Lushei theory that 
the soul takes the form of dew and is reincarnated in the body 
on which it descends, may be a version of the Karen theory. 

The idea of transmigration has been influenced and inevitably 
confused by ideas as to the external soul, generally associated 
with magicians, where the vital principle depends on a soul kept 
in an animal in the forest, or in an egg below the sea, etc., which 
has to be secured before the magician can be killed, by ideas 
as to totemism and lycanthropy (qq.v.), and beliefs in the rein- 
carnation of the soul in predatory forms .such as tigers (India 
and Sumatra), .sharks (Melanesia), or alligators (Africa), have 
perhaps arisen in connection with those ideas. 

Bibmograpiiv. — Stallybrass, Grimm's Teulonic Mythology (1888) ; 
Sir J. G. Eruzer, The Belief in Immortality (1920-23;. (J. H. H.) 

HISTORICAL ASPECT 

Metempsychosis is also important to philosophic thought. 
Apparently, Greece did not borrow the doctrine from Egypt or 
India but used savage ideas for religious and philosophic purposes. 
The Orphic religion, which held it, first appeared in Thrace upon 
the semi-barbarous north-eastern frontier. Orpheus, its legendary 
founder, is said to have taught that “soul and body are united 
by a compact unequally binding on either; the soul is divine, 
immortal and aspires to freedom, while the body holds it in 
fetters as a prisoner. Death dissolves this compact, but only to 
re-imprison the liberated soul after a short time: for the wheel 
of birth revolves inexorably. Thus the soul continues its journey, 
alternating between a separate unrestrained existence and fresh 
reincarnation, round the wide circle of necessity, as the com- 
panion of many bodies of men and animals. To these unfor- 
tunate prisoners Orpheus proclaims the message of liberation, that 
they stand in need of the grace of redeeming gods and of 
Dionysus in particular, and calls them to turn to God by ascetic 
piety of life and self -purification; the purer their lives the higher 
will be their next reincarnation, until the soul has completed the 
spiral ascent of destiny to live for ever as God from whom it 
< omes.” Such teaching appeared in Greece about the 0th century 
H.C., organized itself into mysteries at Elcusis and elsewhere, and 
produced a copious literature. 

The earliest Greek thinker with whom metempsychosis is con- 
nected is Pherecydes; but Pythagoras, who is saicl to have been 
his pupil, is its first famous philosophic exponent. Pythagoras 
probably made his reputation by bringing Orphic doctrine from 
North-eastern Hellas to Magna Graecia. 

The importance of metempsycho.sis is due to Plato. In the 
^eschatological myth which closes the Republic he tells the story 
how Er, the son of Armenius, miraculously returned to life on 
the twelfth day after death and recounted the secrets of the other 
world. There are theories to the same effect in other dialogues, 
the Phaedrns, Meno, Phacdo, Timaeus and Laws. In Plato’s view 
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the number of souls was fixed ; birth therefore is never the creation 
of a soul, but only a transmigration from one body to another. 
Plato's acceptance of the doctrine is characteristic of his sym- 
pathy with popular beliefs and desire to incorporate them in a 
purified form into his system. Aristotle, a far less emotional and 
sympathetic mind, has a doctrine of immortality totally incon- 
sistent with it. In later Greek literature the doctrine appears 
from time to time; it is mentioned in a fragment of Menander 
(the Inspired Woman) and satirized by Lucian ((iallus § 18 seq. ). 
In Roman literature it is found as early as Ennius, who in his 
Calabrian home must have been familiar with the Greek teachings 
which had descended to his times from the cities of Magna 
Graecia. In a lost passage of his Annals, a Roman history in 
verse, Ennius told how he had seen Horner in a dream, who had 
assured him that the same soul which had animated both the poets 
had once belonged to a peacock. Persius in one of his satires 
(vi. 9) laughs at Ennius for this: it is referred to also by Lucretius 
(i. 124) and by Horace (Epist. II. i. 52). Virgil works the idea 
into his account of the Underworld in the sixth book of the 
Aencid (vv. 724 sqq.). It j^rsists in antiquity down to the late.st 
classic thinkers, Plotinus and the other Neoplatonists. 

Attempts have been made with little success to find metem- 
psycho.sis in early Jewish literature. But there are traces of it in 
Philo, and it is definitely adopted in the Kabbala. Within the 
Christian Church it was held during the first centuries by isolated 
Gno.stic sects, and by the Manichaeans in the 4th and 5th cen- 
turies. but was invariably repudiated by orthodox theologians. In 
the middle ages these traditions were continued by the numerous 
.sects known collectively as Cathari. At the Renai.s.sance we find 
the doctrine in Giordano Bruno, and in the 17th century in the 
theosophi.st van Helmont. A modified form of it was adopted by 
Swedenborg. During the classical period of German literature 
metempsychosis attracted much attention: Goethe played with 
the idea, and it was taken up more seriously by Lessing, who 
borrowed it from Charles Bontiet, and by Herder. It has been 
mentioned with respect by Hume and by Scho^x?nhauer. Modern 
theosoi)hy, which draws its inspiration from India, has taken 
metempsychosis as a cardinal tenet; it is, .says a recent theo- 
sophical writer, “the master-key to modern problems,” and among 
them to the problem of heredity. (H. St.) 

Bibliography. — A. Bertholet, The Transmigration of Souls (trans. 
from the German by H. J. Chaytor) ; E. Rohde, Psyche. 

METEOR, a term used by the Greeks to denote atmospheric 
phenomena in general, such as clouds, halos, rainbows, etc., as 
well as shooting stars (Gr. jutTtuipa, literally “things in the »iir,” 
from fieriif beyond, and aelpfiv, to lilt up). This u.sage survived 
even into older Etigli.sh literature. To-day the term meteor is 
restricted to tho.se cosmical bodies which, entering the earth’s at- 
mosphere from without and .shooting across the sky, give the ap- 
pearance of a star in rapid motion, often leaving a bright train 
behind. (Ace Meteorite.) 

As indicated by the name, in ancient times meteors were con- 
sidered to be atmospheric in origin and hence not cosmical bod- 
ies. It is true that accounts of the fall of stones from the sky 
are found in Chine.se and classical literature, running back 2,600 
years. The Chinc.se al.so recorfled single brilliant meteors as well 
as showers of shooting stars. In Europe many of these latter have 
also been recorded for the past 1,500 or more years. But not until 
1803 were contemporary scientists convinced that meteorites came 
from space, and not until 1833 was it proved that ordinary me- 
teors or .shooting stars al.so had a cosmical origin. From then on 
they have been considered true astronomical bodies. In ancient 
and mediaeval times the passage of a brilliant fireball or fall of 
a meteorite was considered an omen, and viewed with supersti- 
tious dread. Great meteoric showers filled mankind with terrible 
fear, and in 1833 it is certain that the ignorant thought the end 
of the world had come. To-day such phenomena are viewed with 
keen delight and every effort is made to observe them in the 
intere.st of science. 

Beginning of Systematic Study. — The study of meteors 
started in 1833. ^3 of that year there occurred a meteoric 

shower of the greatest brilliance that was seen from all parts of 
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eastern North America. It was estimated that more than 200,000 
shooting stars were seen at one place between midnight and dawn. 
Many of the meteors were very bright, leaving persistent trains, 
yet there was no record of one of them having reached the earth. 

Several men who observed this shower noted that the meteors 
seemed all to shoot out or radiate from a certain fixed point, that 
happened to be in the constellation Leo. This point is known 
as the radiant, and the meteors as Leonids. It was soon proved 
that the radiant was merely the direction in .space from which the 
Leonids came, and, as this radiant was in the same position as 
seen from many widely separated places, the Leonids must come 
from without our atmosphere. The radiant is an effect of perspec- 
tive, due to the meteors actually moving in practically parallel 
.straight lines when they meet the earth. An excellent illu.stration 
is the effect when the sun s rays are seen shining through .spaces 
between clouds. The rays are parallel, yet they appear to radiate. 

Early Theories. — These discoveries were the foundation of 
meteoric astronomy. It w’as later found that the Leonids re- 
volved around the sun in a period of 33 years, and a search of 
ancient documents show’ed records of brilliant showers coming in 
October or November extending back to a.d. 902. In tS66 the 
further notable discovery was made that the orbit of the Leonids 
was practically coincident with that of Tempers Comet. A .simi- 
lar connection between the Perseid meteors, which come to a 
maximum in every August, and Tuttle’s Comet had just been 
.shown. One case might be a coincidence, two could hardly be. 
The intimate connection between comets and meteor streams was 
thus established. Soon after similar connections were found be- 
tween the Lyrids of April and Comet i86t I, and the Andro- 
medes of late November and Bicla's Comet. In recent years a 
few more have been found, the most notable being tho.se between 
Halley's Comet and the May Aquarids, and Pons-Winnecke’s 
Comet and a shower that came to a maximum late in June, 1916. 

For many years the discovery of these intimate connections 
led astronomers to believe that most, if not all, meteors were 
merely the debris of comets, and hence originated in our Solar 
System. Strong evidence has, however, been accumulating that 
this view is only partially correct, and that a very large percentage 
of all classes of meteors must come to us from the depths of 
.space and hence have originated elsewhere. It has been proved 
that a body, falling from rest at an infinite distance from the sun 
towards it, would move with a velocity of 26m. per second as it 
passed the earth's orbit. This is called the parabolic velocity. 
In general if a meteor has a heliocentric velocity of less than this 
value, then it originated in our system; if a greater, then in some 
other stellar system. The observing of such velocities, with a 
high degree of accuracy, is a most difficult problem, and the 
whole future of meteoric astronomy must rest largely upon its 
successful solution. The difficulty is due to the visible life of 
the average meteor lasting much less than one second. Velocities 
in our atmosphere as low as 8m. per .second and as high as 50m. 
per second have been observed. 

The Leonids. — The Leonids being the best known of all me- 
teor streams, their history will be briefly traced. The following 
table gives the dates of appearances of bright showers: 
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It is apparent that w^hilc the showers certainly come at inter- 
vals of about 33 years, still there arc long gaps. These may be 
explained in two ways; first that no record survives due to mere 
chance, second that the meteor stream missed the earth in these 
years. A fine return was hoped for in 1899, but very few Leonids 
were .seen. It was, however, proved that the main group of Leo- 
nid.s. which normally would have met the earth in November 1899, 
had passed near the giant planet Jupiter cn route towards us, 
and so had been switched aside somewhat by its attraction. This 
caused them to miss the earth. By the time the part of the stream 
that met us in 1901 pas.sed Jupiter's orbit, the planet had passed 


on too far to disturb appreciably these meteors, so they appeared 
in considerable numbers. Indeed a few Leonids are met every 
November, so some must be scattered all around their orbit, but 
the dense part that can give us a really fine shower is condensed 
into a relatively small part of the whole circumference. 

That the Leonids are not yet uniformly distributed, but are 
mo.stly included in a small group, seems to prove, that they were 
comparatively recently turned into their present orbit. Uranus 
has been credited with having accomplished this in a.d. 126. It is 
impossible as yet to predict the chances for another great shower 
in 1932-34. 

Bicla’s Comet suddenly divided into two parts in 1845. On its 
next return in 1852 the two parts WTre seen to be about equally 
bright and were a million miles apart. The comet was not found 
at the predicted return of 1859 or tS66 , but on Nov. 27, 1872, a 
splendid display of meteors was seen. Calculation showed that 
these Andromedes, as they arc now called, followed the same 
orbit as the lost comet which had had a period of G j years. An- 
other fine di.splay, notable in that during it a piece of meteoric 
iron fell at Mazapil in Mexico, occurred on Nov. 27, 1S85, and 
another lesser one on Nov. 23, 1S92. On Nov. 24, 1899, a fair 
shower was seen, but, from then on, the earth has never encoun- 
tered any considerable number of these meteors. Nor has Biela’s 
Comet reappeared. Older records show showers that were prob- 
ably due to this group on Dec. 6, 17.^1, Dec. 7, 1798 and Dec. 7, 
1838. I'he main groui)s have either been broken up or switched 
so far from the earth’s orbit that wt no longer meet them. 

Lyrids, Perseids and Others. — ^There is an annual shower of 
Lyrids, with a radiant near the star Vega, which in most years 
is inconspicuous, but occasionally abundant. For instance, on 
April 20, 3803, it furnished a very brilliant di.splay, and a fair one 
on April 21, 1922. Ancient annals give us nine other great showers 
on corresponding dates, the earliest being in 687 B.c. The best 
known stream that is practically sure to give us a good annual 
display is the Perseid. These meteors, which are seen late in 
July and through the first half of August, have been extensively 
ob.served for the past hundred years. Their maximum comes on 
Aug. II or 12, when as many as 120 per hour sometimes may be 
counted. Definite daily motion of a radiant point was first proved 
for the Per.seids. Many of the.se meteors leave persistent trains, 
and owing to their appearing in the summer for northern observ- 
ers, they may be specially recommended to the amateur. 

The Orionids which appear during the last half of every Octo- 
ber, and the Geminids which appear the first half of every De- 
cember, complete the list of really conspicuous meteor streams. 
The Orionids have been the subject of much controversy as to 
whether their radiant was in motion or stationary. The prepon- 
derance of evidence now points to daily motion. For the Geminids 
motion of the radiant has been generally conceded. At the ma.\- 
irna of both of these streams from 20 to 40 meteors per hour may 
be expected when conditions are favourable. Others worthy of 
mention are the Quadrantids, Jan. 1-3; the Eta Aquarids, May 
1-1 1 ; and the Delta Aquarids, July 27-31. The Eta Aquarids, 
connected as they are with Halley’s Comet, are the most impor- 
tant of the three. 

Orbits and Perturbations. — Meteor showers cannot be ex- 
pected to return an indefinite number of times. From their very 
nature they are not permanent, and we have already noted the 
ca.se of the Andromedes, which, after furnishing several fine show 
ers, seem to have died out, as it w’cre. There are several known 
reasons for this; the most obvious that the stream misses the 
earth entirely, owing to its having been pulled aside by the ai- 
traction of some planet, the second that being at best a very loo.‘^c 
aggregation of solid particles, their mutual gravitation is small 
Hence when a group pas.ses near a planet those nearest are mor 
pulled aside by its attraction than those farther off, and as thi-^ 
must continually recur, eventually the group is widely scattered 

Meteor Radiants. — ^The possibility of a radiant remaining; 
fixed in the same apparent place in the heavens has been seriousl) 
investigated. The existence of numerous so-called “stationary 
radiants” has been insisted upon by several experienced observers, 
and as firmly denied by many others. The reason why a rach- 
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ant should shift daily is, that even if all meteors from it for 
many days or weeks are moving in practically parallel paths, 
yet the earth in its orbital motion around the Sun changes its 
direction about i® daily. The position of the apparent radiant de- 
pends upon the directions of motion of both earth and meteors. 
Hence if either changes, in general the radiant must shift. It has 
been proved, indeed, that a radiant, which lies near the ecliptic, 
can remain nearly stationary for some weeks. 

The Numbers of Meteors. — It is hence impossible at present 
to give even an approximate estimate of how many meteor 
streams have so far been observed, more than to say that the 
number is large. Better data can be given as to hourly or monthly 
numbers of all meteors visible to the eye. It is found that nearly 
twice as many are seen per hour during the second half of the 
night as in the first half. Also meteors are twice as numerous 
from July to January as from January to July. The second phe- 
nomenon is due simply to the earth meeting more meteor streams 
in that part of its orbit ; the first to the fact that in the evening 
hours the meteors must overtake the earth to become visible, 
while in the morning hours the meteors meet the earth head-on. 
Of necessity, therefore, we see more after midnight than before. 
From January to July, for the whole night, an hourly average of 
six or seven should be seen by one observer with a clear, moonless 
sky; from July to January an average of 12 to 15. Excluding 
telescopic meteors, of which there must be tens of millions, it is 
estimated that 20 million meteors enter our atmosphere daily, and 
a minimum of one meteorite per day reaches the earth s surface. 

Fireballs and Bolides. — These bodies, which are merely 
super-meteors, owing to their larger mass, arc able to penetrate 
lower before destruction. Also when they overtake the earth 
before midnight with low velocity, they sometimes have paths 
many hundred miles long in our atmosphere, which often do not 
make large angles with its surface. These circumstances permit 
I hem a relatively longer survival. Such bodies may give every 
variety of phenomenon mentioned above. When they come ejuite 
near the earth s surface their passage is frequently accompanied by 
very loud sounds, which are sometimes said to be like explosions 
hut more properly may be compared to the *^shock-wave” of a 
great projectile. Many compare them also to distant thunder. 
Such fireballs of very long paths may actually cross from horizon 
to horizon for one observer and pass far beyond. 

The most remarkable example of this type of phenomenon is 
lurnished by the “Meteoric Procession” of Feb. 9, 1913. This 
wonderful group of bright meteors or fireballs was first seen over 
(^inada, and having travelled about 5,700 miles was last seen 
over the Atlantic, but still going towards the south-east. It con- 
sisted of four or five groups of 40 to 60 members each. Along 
the observed part of their path their height was only about 35 
miles. At many of the Canadian stations their passage produced 
sounds like thunder, and at eight stations even houses were 
shaken. A similar phenomenon was seen at Cairo, in 1029 A.D., 
although unhappily the record is brief. 

The brightness of most fireballs will vary greatly, generally 
increasing towards the end of their path. Minor explosions are 
often seen before the great final outburst that ends the career of 
so many of them. It is not unusual for such objects to have an 
ipparent diameter equal to that of the moon, and to give about 
‘IS much light as that body. Occasionally one has been reported 
:is making the night as bright as day, but we may well consider 
»his an exaggeration. As such bodies arc never expected, all 
observers suffer the .serious disadvantage of surprise. 

Heights and Velocities, — ^The heights of meteors in the at- 
mo.sphere may be determined by observation and calculation, 
following well-known rules. The same object must have the co- 
-ordination of its end points observed from at least two places 
\\hose distance apart is known. How a meteor is actually ob- 
:'erved is described later. With the data mentioned it is relatively 
I simple matter to calculate the heights at which it began and 
Gilded as well as its length of path. During the last century and 

quarter this has been done for many hundred such objects, 
varying from the smallest meteor observable to the naked eye to 
^he largest fireballs. The following table gives the average results: 
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If it i.s asked why the Leonids appear at higher altitudes than 
the Perseids, it is due to the fact that they strike the earth more 
nearly head-on. This gives them a greater relative velocity and 
hence they can begin to glow in a less dense part of our atmos- 
phere. 

Luminosity, Mass and Size. — It is obviously impossible that 
dust, gas or .solid particles could continue to glow', merely from 
having been heated, in the intensely cold upper air for periods of 
many minute.s. I'he part of a meteors path that seems to give 
long enduring trains is from 60 to 50m. above the earth’s sur- 
face. Study w’ith the telescope has show’ii them to be tubular in 
.shape. Suggested explanations are that the trains are due to 
phosphorescence, possibly connected wdth electric discharges; or 
that part of the energy being stored up in the molecules is later 
released as a gradual emis.sion of light. 

All reliable calculations of the masses and diameters of me- 
teors lead to surprisingly small values. Meteors of the first and 
second magnitude arc thought to be not more than one- or two- 
tenths of an inch in diameter, nor weigh more than a few milli- 
grams. All such bodies undoubtedly appear larger owing to the 
envelope of heated and glowing gas that surrounds them in their 
flight, as well as to irradiation. There a})pears no sound reason 
for thinking small meteors different in constitution from their 
larger brothers, the meteorites. Analy.ses of the latter give us the 
usual elements, iron and nickel being very prominent in the me- 
tallic ones. But many are wholly composed of stone. We may 
safely infer that smaller meteors have a similar constitution and 
are merely smaller fragments. That different elements predomi- 
nate in individual meteors is further proved by their different 
colours. In a few cases the spectra of meteors have been photo- 
graphed. These spectra also show familiar elements, such as 
hydrogen, calcium, magnesium, carbon, helium and sodium, but 
this analysis gives no conclusive evid^'ine as to their source. 

Meteor Observing. — 1 'he actual ob.servation of meteors forms 
one of the branches of astronomy best suited to amateurs. The 
only equipment needed is a .star chart on which to plot the paths, 
a notebook and watch. Ob.servations arc made by noting care- 
fully the points among the stars at which the meteor begins and 
ends, and plotting this path upon the map. Records of the time, 
colour, magnitude, etc., are made in the notebook at the same 
time. Societies for this work, largely composed of amateurs, now 
exist in several countries. Such w’ork is of real scientific value 
and is the basis for advances in meteoric astronomy. 

For more than 30 years attempts have been made to apply pho- 
tography, but progress has been slow. It has been proved, how- 
ever, that only short-focus instruments of considerable light - 
gathering pow'er are of real service. Lenses four to six imhes 
in diameter with a focal ratio of about 1 14 have been most used. 
Even with these only bright or very siow^-moving meteors regis- 
ter themselves, and as no great shower has come of late the total 
number of trains photographed has not exceeded a few' hundred. 
In some cases enough have been photographed on one night to 
give a radiant, but most are isolated. Attempts to obtain heights 
and velocities by photography have met with some succes.s, but 
progress has been painfully slow. Nevertheless this method holds 
out great promise for the future. Some of the few radiants so 
derived were found with gratifying exactness. 

Theories of Origin. — The question of the origin of meteors 
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carries us inevitably to that of the origin not only of our Solar 
System, but to that of other similar systems in space. It has been 
shown that there is an intimate connection between orbits of 
comets and some meteor streams, and it is inferred on sound 
grounds that the nuclei of comets consist of solid masses — i.e., me- 
teors of various sizes. 

Accepting the JManetesimal Hypothesis, or some modification 
of it, as the true one. we may look upon all meteoric bodies as the 
debris of evolulii)n — as fragments left over, or as parts of plane- 
lesimals that were destroyed before achieving full growth. But 
a study of the orbits and velocities of numerous fireballs and me- 
teorites proves that they originated outside the Solar System. 
Analyses of some such meteorites prove beyond controversy that 
the\' once formed part of larger solid bodies of planetary dimen- 
sions. Hence we must infer an origin for these similar to those 
we know originated here. This brings us to one of the most 
important results of recent meteoric astronomy: if a catastrophic 
origin must be assumed for our Solar System, similar origins 
must be assumed for innumerable others, and hence w'c must 
admit that many other stars have systems of planets which were 
evolved in a manner similar to our own. 

Hibi.iograpiiy. — O. C. Farrington, Meteorites (1915), Chas. P. 
Olivier, Meteors (1925). (C. P. O.) 

METEORA, a group of monasteries in Thessaly, north of 
the Peneius valley, near the village of Kalabaka (the ancient 
Aeginium, mediaeval Stagus or Stagoi), not quite 20 m. N.E. 
of Trikkala. From the C'ambunian hills tw'o masses of rock 
project southward into the plain, eroded into isolated columns 
‘'^5 to 300 ft. high, “some like gigantic tusks, some like sugar- 
loaves, and some like vast stalagmites,’' all of iron-grey or red- 
dish-brown conglomerate of gneiss, mica-slate, .syenite and green- 
stone. The monasteries stand on the summit of the.se pinnacles; 
accessible only b>' rope and net worked by a windlass from the 
top. or by a series of almost perpendicular ladders. The peak on 
which St. Stephen's is built does not rise higher than the ground 
behind, and the deep, narrow chasm is spanned by a drawliridge. 
Owing to the confined area, the buildings are closely packed, but 
each monastery contains beside the monks' cells and water-cis- 
terns, at least one church and a refectory, and some also a library. 
At one time they were 14 in number, but now not more than 
four (the Great Mona.stery, Holy Trinity, St. Barlaam's and St. 
Stephen’s) are inhabited by more than two or three monks. The 
present church of the Great Monastery was erected, according 
to Leake's reading of the local in.scription, in 1388 (Bjdrnstahl, 
the Swedish traveller, had iriven 137 r ). and it is one of the larg- 
est and handsomest in Greece. A number of the mss. from these 
monasteries are now in the National Library at Athens. Aeginium 
is described by Livy as a strong place and Stagus appears in 
Byzantine wTiters. 

.Srr \V. M. Leake, Northern Greece (4 vols., 1835) ; Prof. Kricgk in 
Zeiischr. f. ullf:. Jirdk. (1858) ; II. F. Tozer, Researches in the High- 
lands of Turkey (1869) ; L. Heuzey and IJ. Daumet, Mission archi- 
ologique de MacMoine (18; f»), where there is a map of the monasteries 
and their .surroundings, Guidc-Joanne; Grccc, vol, ii. (1891). 

METEORITE, a mass of matter from outer space, which has 
fallen upon the earth’s surface. These masses are made up usually 
of .stony ni.itter with varying amounts of metallic iron containing 
nickel; more rarely of nickeliferou.'^ iron alone: and much more 
rarely of stony matter with little or no metal. 

Before coming in contact with the earth, these bodies have been 
travelling through --pace with planetary velocities of many miles 
a second. It is not surf)ri.sing, therefore, that their arrival in the 
earth's atmosjjhere is ht.ralded by very startling phenomena of 
light and sound. Ow’ing to the resistance of the air, the meteorite 
become.^ incandescent and is then seen as a scintillating ball of 
fire, sometimes w’ith an apparent diameter greater than that of the 
moon. The fireball leaves behind it a trail of luminous matter, 
like a gigantic shooting-star of which the duration of flight has 
been much prolonged. The period of incandescence, however, 
is .'^till only a matter of seconds for, as a result probably of the 
.sudden condensation of the air in front of the moving mass and 
ihe accumulating pressure, the meteorite soon loses its planetary 


speed and eventually bursts into fragments. As a consequenci 
partly of this shattering, but mainly of the sudden explosive shod 
and rise of temperature given to the air by the rapid passage o 
the meteorite, a short time after the disappearance of the fireball 
loud detonations like thunder are heard, and these are generally 
followed by weird sounds which have been likened to the bellow 
ing of oxen, the roaring of a fire in a chimney, the tearing 0 
calico, etc. Owing to the rapid reduction in speed of the meteorite 
the fragments reach the ground like ordinary falling bodies witl 
velocities not greater than a few hundred feet a second. They 
therefore, penetrate the soil to a depth of only a few feet, and ii 
one particular fall, which took place in 1869 at Hessle in Sweden 
stones which fell upon ice only a few inches thick rebounded fron 
the surface. Moreover, in spite of the fact that the original mas! 
had been rendered incandescent, the time of flight is too short fo] 
any real penetration of heat beneath the surface. Accordingly, the 
stones, w^hen they reach the ground, arc generally only slightlj 
warm to the touch, and the sole evidence of the intense heat tc 
which they had been subjected is a black fused crust which cover* 
them (occasionally only partially), but is rarely more than a milli- 
metre thick. The characteristic feature of most stony metcoritei 
is this black crust, contrasting so remarkably with the white tt 
grey interior scattered through which can usually be seen bright 
specks of metallic iron and often curious rounded bodies knowi 
as chondrules. In these respects meteoric stones are very different 
from the rounded nodules of sulphide of iron which weather out ot 
the chalk on the S.E. coast of England and arc often callec 
“thunderbolts” and mistaken for meteorites. The term “thunder- 
bolt" indeed as applied to meteorites is a misnomer since the\ 
have no connection with thunderstorms, and reports of the fall ol 
“thunderbolts" during storms really refer to lightning-strokes 
It is only under favourable conditions that such phenomena 
have been observed in their entirety. At the actual place of fall 
often only detonations have been heard, although the fireball ma> 
have been seen at places miles away, and when on March 9, 1923. 
a small stone of about 3 lb. fell a few yards from a labourer at 
Ashdon, Essex, only the whizzing of its flight was heard. 

Occurrence of Falls. — That the advent of these bodies is an 
event of somewhat rare occurrence is evident from the fact that 
the number of falls of which specimens have been preserved is 
only about j.ooo, and that of these no more than 15 have taken 
place in the British Isles. The number of new falls recorded for 
the whole world in any one year is generally less than ten, though 
doubtless others occur in sparsely populated regions and escape 
human ob.servation. One of the earliest falls to be recorded took 
place about C44 b.c., strange to say, in China, for until quite 
recently no meteorite in that country appears to have been pn - 
served. Other ancient falls of stones, some of which were made 
objects of worship, are recorded by Plutarch and Pliny. The 
stone referred to in the Acts as the image of Diana of the Ephe- 
sians “which fell down from Jupiter" was probably a meteoric 
stone, as is also doubtless the sacred stone built into the Kaaba at 
Mecca. The earliest known meteoric stone still preserved and of 
which details were placed on record is that weighing about 260 lb. 
which, after a loud crash like thunder, fell at Ensisheim in Alsace 
about noon on Nov. i6, 1492, and was seen by a child to strike 
the ground, where it buried itself to a depth of 5 ft. In later years 
several other falls were as definitely recorded, including that of a 
56 lb. .stone (now in the Natural History Museum) which fell 
within 10 yd. of a labourer at Wold Cottage in Yorkshire in 
1795. Nevertheless it was not until after the publication of the 
detailed report made by the French physicist Biot on the marve! 
lous fall of about 2,000 stones which took place at L’Aigle in 
France on April 26, 1803, that the fact of solid bodies falling 
from outer space was finally accepted by scientists. 

Many years before this, how^ever, the German philosophj : 
Chladni had collected all the evidence for such events then avail- 
able, and had laid particular stress, curiously enough, upon tb«‘ 
occurrence in various parts of the world of masses of iron which 
had not actually been seen to fall but had been found in placi 
where their presence could not be accounted for except on the 
supposition of an extra-terrestrial origin. One of these masses 
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weighing over 1,500 lb. was found on the top of a mountain 145 
m. south of Krasnoyarsk in Siberia and was seen by the traveller 
Pallas in 1772; while other masses, of which one weighing 1,400 
Ib. is now in the Natural History Museum, had been found in the 
desert of the Gran Chaco, Argentina. Since Chladni s time, many 
other masses of iron meteorites, some of enormous size, have 
been recorded from different localities. One of the largest is the 
36^ ton mass brought from Cape \'ork, Greenland to New York 
by the Arctic Explorer R. E. Peary and now in the American 
Museum of Natural History. It is the largest meteorite preserved 
in a Museum, though in size it may perhaps be rivalled by the 
ma.ss about 13 ft. long which is still lying where it fell on the farm 
El Ranchito near Bacubirito in Mexico, and also by a mass found 
in 1921 near Cinquetti in the desert of Adrar, Mauretania, al- 
though the original statement that it measured 100 metres in 
length still lacks confirmation. All these masses, however, would 
fall into insignificance beside the mass the impact of which it has 
been maintained by some must have given rise to that curious 
crater-like depression near Canon Diablo in Arizona known as 
Coon Butte which is 4,000 ft. across and some 550 ft. deep, with 
walls of limestone and sandstone rising over 100 ft. above the 
plain. Several tons of meteoric iron have been found in the neigh- 
bourhood of the ‘‘crater.” but borings have failed hitherto to locate 
any large mass W'ithin it. The largest mass of meteoric iron in the 
British Natural History Museum is the 3^ ton mass which was 
found in JH54 at Cranbourne near Melbourne, Australia. 

Although specimens of iron meteorites bulk largely in museum 
collections and have re.sulted from as many as about 250 distinct 
falls, of only about 20 has the fall been actually witnessed. On the 
other hand, the great majority of stony meteorites (some 600) 
have been seen to fall, for if not recovered soon after they reach 
the ground they are more liable to suffer disintegration and e.scai)e 
notice than large masses of iron. Of these no specimens compare 
in size with the iron meteorites. The largest mass known was a 
1,200 lb. stone found in fragments at Long Island, Kansas. The 
largest unbroken stone preserved in a museum (the Natural His- 
tory Museum, Vienna) is one weighing 645 lb. which fell at 
Rnyahinya in Czechoslovakia and is said to have made a hole in 
the ground 1 1 ft. deep. This was the largest stone of a shower of 
about 1,000 which fell near that place on June 9, 1S66. The 
number of stones which fall at any one time and place is usually 
small and occasionally, as in J2 of the 15 falls recorded in the 
Briti.sh Isle-s, only a single stone is recovered. In some falls, how- 
ever, as in that of Knyahiiiya and that of L’Aigle already referred 
to there are shower?^ of hundreds and thousands of stones. Be- 
sides these two showers, the most remarkable arc the fall of some 

100.000 stones near Pullusk, Poland, on Jan. 30, i8fi.S, of 3,000 
at Mocs, Transylvania, on Feb. 3, 1882, of 500 at Hesslc, Sweden, 
on Jan. i, 1869, too near Homestead, Iowa, on Feb. 12, 1875, and 

14.000 near Holbrook, Arizona, on July 19, 1912. The stones of 
such showers arc distributed over elliptic areas up to 16 m. in 
length and the largest stones of greatest momentum travel the 
farthest before reaching the ground. In the Holbrook shower 
thousands of the individuals were very small, some not much 
larger than grape seeds, but each one was covered with the 
characteristic thin black fused crust . 

General Appearance. — Besides the crust, which is u.sually 
dull black but in stones containing little metal often glossy, other 
<listinguishing features of meteoric stones arc lines of flow, on the 
crust, of molten material which was directed from the front to the 
back of the stone as it flew through the air; and also curious pit- 
dngs, up to I in. in diameter, which have been likened to “thumb- 
marks.” In shape meteorites are generally irregular, indicating that 
they are only fragments of the larger masses from which they 
have been torn. A roughly pointed conical form is the most 
' Dmmon. One of the large iron masses, that weighing about 1,500 
lb. found at Tucson in Arizona and now preserved in the National 
^luseum in Washington, is remarkable as being ring-shaped, while 
jaw-shaped masses like that found at Kokstad in South Africa are 
‘Supposed to be parts of original ring-shaped masses. 

There are few if any really authentic records of death or injury 
lo man being inflicted by meteoric stones, but several— as at 
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Benares, Kilbourn, Pillistfer, etc. — have struck building.s or fallen 
through roofs. Of these occurrences the most startling, perhaps, 
was the fall of a ma.ss of iron at Braunau, Bohemia on July 14, 
1S47, which penetrated the roof of a house and covered with 
debris the bed in which three children were sleeping; one of the 
most recent is the crashing through the roof of a house of one of 
the four stones which fell on Dec. 3, 1917, in the Strathmore 
district, Scotland. 

Composition. — As these bodies come from beyond the skies, 
it is naturally of interest to see how far they re.semble and in 
what respects they differ from the rocks which eoinpose the 
earths crust. Stony meteorites certainly have the character of 
igneous and not of sedimentary rocks, and as they consist largely 
of pyro.xene and olivine they approach in mineral composition 
basaltic rocks and more particularly, since felspar is in sub- 
ordinate amount, the ultra-basic group of peridotites and pyrox- 
cnites. As compared with Icrrcstrial rocks, however, they differ 
in various ways, suggesting that they were formed under con- 
ditions of lower oxidation than obtain on the earth’s surface. 
Thus, whereas native iron is of the rarest occurrence in terrestrial 
rocks, it is an almost invariable constituent of meteorites. Both 
iron and stony meteorites also contain ocxasionally minerals .such 
as the sulphide of calcium, oldhamitr, and the ])hosphide of 
iron and nickel, schrdhcrsiti\ which are unknown as minerals 
of the earth's crust .since they could not exist for long in the 
presence of oxygen and moisture. 

No new element has been found up to the pre.sent in me- 
teorites, and, on the other hand, some common elements, includ- 
ing the strongly radioactive ones, have not yet ])een deled ed 
in them. The elements of which they arc mainly composed are 
tho.se of low atomic weight such as occur commonly in the earth's 
crust, viz.: — in approximately their order of abundance (accord- 
ing to W. A. Wahl) iron, oxygen, silicon, magnesium, aluminium, 
calcium, nickel, sodium and sulphur. In smaller amounts occur 
potas.sium, cobalt, phosphorus, carbon, hydrogen, chlorine, chrom- 
ium, manganc.se, titanium, nitrogen, platinum metals and copper; 
while traces of iodine, bromine, argon, helium and radium, and 
doubtfully gold, tin and vanadium have been recorded. Carbon 
in meteorites is mostly in the form of graphite, but from the 
Canon Diablo iron and the Novo-Urei stone chips having the 
hardness of diamond arc recorded to have been isolated, and in 
the Youndegin iron was found a cubic form of graphite which 
has been called cliftonite. A few meteoric stones, including lho.se 
of the small shower which fell at Cold Bokkeveld, South Africa, 
on October 13, 1838, are remarkable as containing small amounts 
of solid hydrocarbons which tan be exlractcd from them by 
alcohol and ether. According to the lelative amounts of nickel- 
iferous iron and stony matter, meieoiites have been grouped 
into three main divisions, viz: — mrtcoric irons or sulrritvsy con- 
sisting almost wholly of nickeliferous iron; meteoric slunydrons 
or siderolites, of metal and stony matter in about equal amounts; 
and meteoric stofies or aerolites, of stony matter, usually with 
nickeliferous iron scattereil through it in small grains. 

The metallic consiiluent of meteorites (both irons and stones) 
is not uniform in composition, for the percentage of nickel in 
it varies widely (from about 3 to 40) in different falls. In by 
far the greatest number of meteoric irons, however, the per- 
centage of nickel lies between about 7 and 15. These irons are 
made up mainly of two different alloys of iron and nickel, and 
are characterized by a j)cculiar .structure which is revealed upon 
polished surfaces by the etching action of dilute nitric, acid or 
bromine water. These structures, which arc known as Widman- 
.statten figures from their discoverer, consist of bands of a nickel- 
poor alloy, called kumacite and containing about 7^^? of nickel, 
bordered by narrower and more brilliantly reflecting bands of 
another alloy called taenite which is much richer in nickel (from 
i4S'r to nearly ) nntl less soluble than kamacite. These bands 
are the edges of plale.s which arc arranged parallel to the faces 
of an octahedron. Hence these irons are known as octahedrites 
and where the bands are “medium” and “fine,” there is usually 
a third material called plessite which is probably an intimate 
mixture of the .same two alloys. 
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Classi ficaiioM of Meteorites 


1 (iroup— ♦ 

I 

2 


4 

Class 

1 

Xickel-iron- > 

1 

Magnesium silica tes ~+ 1 
J*'elspar--> 

Fe: Xi=i.^ and over. 
Enstatite (and Clino- 
enstatite). 

MgO : FeO very high 
to X . 

Oligoclase. 

Fc: Ni=^i3 — S. 

Bronzite (and C^ino- 
bronzite) and Olivine. 
MgO : FeO over 4. 

Oligoclase. 

Fe: Ni = 8— 2 . 
llypersthenc (and Clino- 
hypersthenc) and 

Olivine. 

MgO : FeO =4 — 2. 
Oligoclase. 

Pyroxene (mostly mono- 
clinic) and Olivine. 
MgO : FeO less than 2. 

Anorthite. 

Irons 1 

SlUKRITl .S- 
Mainly nickel- iron. 

.\ickel-i>oor Ataxites. 

1 le.xahedrites. 

( 'oarsest ( ktahedriles. 
C oarse Octahedrites. 

M ed ill m Octahedrites 
to Finest Octa 

hed rites- 

Nickel-rich .\taxites. 


Stony-irons j 

SiDi.Koj.rn.s— ♦ 
Xickel-iron in large 
amount. 


Most Pallasitcs. 
.Siderophyre. 

Lodranite. 

Me.sosiderites.* 

few Pallasitcs. 



CHoNnRTxr.s— ^ 

* Xickcl-iron generally 

in decreasing aniounl 
from left to right. 

EusUitite-chomlrites. 

Daniel's Kuil (Hvittis) 
type. 

Hronr/itc-olivi iie- 
fhomt rites. 

C'ronstad type. 

Hypersthnie-ol hi nv- 
chondritrs. 

Haroti and Soko- Banja 
types. 


Stones 

(Aerolites) 

4 

.XCIIOXORITES — 

(.Non-chondri tic- 
stones. ) 

Xickel-iron in small 
amount or absent. 

Knsliititc-achondrites. 

.\ubritcs. 

1 . V ubres, Rishopville, 

and Ituslee.) 

C 'Ihwhnmzitv-oUvi ne~ 
ivhmidrites. 

Urcilites. 

JlyprrstJirne-oliviur- 
iifhoudrites. { dit es ) . 
Amphoterites (& Ro- 
Jlypi rsilicfie-ik hofidritrs. 
Diogenilcs (Shalka, 

etc.). 

OlhtiK-nchoiidritcs. 

C'hassignite. 

Calriunt-rirh 

Adumdritrs. 

Angrile, Xakhlite. 
Fucrites. .Sherghottite, 
Howard lies. 


*As rt'^jards the* felspar and the pyroxene, niesosidcrites conform to (iroiip 4. 


Meteoric irons often contain nodules and crystals of various 
minerals scattered throuph them. Of most common occurrence 
is troilitVy the monosulphide of iron similar to, if not identical 
with, the terrestrial pyrrhotile. Frequently associated with the 
troilite nodules arc inclusions of schreibersite and of graphite. 
Other minerals less frequently found in irons are daubrccUte, a 
sulphide of iron and chromium, the suli)hur analogue of chromite; 
coltcnite, a carbide of iron and nickel similar to the cemenoite of 
steel; and moissamte, a silicide of carbon similar to the artificial 
carborundum. Chromite is present in small amount in most irons, 
while in some the presence of the deliquescent chloride of iron 
called lawrendtv is the cause of their liability to quick rusting 
and disintegration. 

Gases included in small amount in meteorites have been found 
to consist mainly of hydrogen, carbon monoxide, carbon dioxide, 
nitrogen and marsh gas; carbon dioxide predominating in the 
.«;tones. and hydrogen and carbon monoxide in the irons. 

The stony-irons, of which about 30 are known, form a dis- 
tinct group and are only intermediate between irons and stones 
as regards the amount oi nickel-iron. In many of them (palla- 
sites) the stony matter consists of olivine alone as rounded or 
fragmental cry.stals. In most of the other stony-irons (meso- 
siderites) the stony matter consists mainly of ]>yroxene with 
fragmental anorthite-felspar and only little olivine. Of excep- 
tional composition is the .stony-iron which was found at Stein- 
bach in Saxony in which the .stony matter consists of bronzite 
and tridyrnite (asmanite). for it is the only meteorite known 
containing an appreciable amount of free silica. 

The great majority (about 90''*^ ) of meteoric stones are known 
as chondrites since they con.sist largely of curious rounded bodies 
(chondrules) w^hich arc embedded in a fragmental groundmass 
made up of irregular grains of pyroxene and olivine with scat- 
tered particles of nickel-iron and troilite. Chondrules are mo.stly 
of the size of millet .seeds though occasionally as large as a wal- 
nut. They are formed of the same minerals, pyroxene and olivine 
with sometimes felspar and gla.ss, as the re.st of the .stone. Some 
are of pyroxene alone in fibrous form, with the fibres often radiat- 
ing from the edge and not from the centre. 

The above tabular clas.sification gives the names and mineral 
composition of the different kinds of meteorites. This cla.ssifica- 
tion is based on the hypothesis that meteorites have been derived 
from a single magma which has passed through successive stages 
of progressive oxidation. 


The following is a list of the meteorites known to have fallen 
in the Rriti.sh Isles: — 


IMace 

1 )ale 

Weight 

England 



Wold Collage, Yorkshire 

Dec. 13, 1705 

One stone di lb. 

Launton, Oxfordshire 

Feb. I iS.^o 

.. 4 11.. 

.Mdsworth, Glos. 

Aug. 4, T«35 

„ ijll). 

kowton, Shropshire 

.April 20, 1870 

„ 73 1 I-. 

MiddleslHm), Yorks. 

March 14, 1S81 

„ .Ull-. 

Appley Bridge, Lancs. . 

Oct. 13, 1014 
March 0, jo .>3 


Ashdon, I'.ssex 

.-i'll.. 

Scotland 


1 

High Po.ssil, (Glasgow 

April 5, 1S04 

,, ,, 10 11). 

Perth 

May 17, i«83o 

„ ,, 7i in. ill 

diameter, mostly 
lost. 

Strathmore, I*erthshire 

Dec. 1017 

Four stones of 22], 
2-1, 2;:!, .>1 lb. 

Irrhiud 


i 

Mooresfort, I’ipperary 

.\ug., 1810 

One stone of 7J lb. \ 

IJmerick (Adare) 

Sep. 10, iSi.^ 

A small shower oil 
stones, the largest! 
(.5 11). ; 

Killeler, 'J yrone 

April 20, 1S44 

A small shower of; 
.stones, only a few i 
fragments pn* ; 

served. I 

Dundrum, 'I'ipperary . 

.\ug. 12, 18O5 

One stone of 5 11 > | 

Oumlin, .Antrim 

Sep. 13, igo.? 

,, ,, of 0-5 li’- J 


Origin. — Little can be said of a definite character concerning 
this. The prevailing and orthodox view which dates from the 
time of Chladni is that the detonating meteoritic fireball and 
the ordinary .shooting star or meteor {q.v.) are only variations 
of one phenomenon. According to this theory meteorites an 
large enough to sur\dve their fiery transit through the air, meteors 
are not ; and moreover, since the orbits of some comets ha\ i‘ 
been shown to be the same as those of some star-showers, mi* 
teorites are supposed to be identical with the material of cornel 
and in that case to be moving through space in swarms haying; 
definite orbits. It has been objected to this theory that meteorites 
with one exception, have not been known to fall during displays 
of star-showers and do not fall most frequently during thai 
period of the year when shooting stars are prevalent. The gen- 
eral similarity of meteorites in chemical composition, and the 
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evidence they afford of consanguinity or derivation by progres- 
sive oxidation from a common type, certainly indicate that they 
belonged originally to a single celestial body. Such a body may 
have suffered some catastrophic disruption, and if so, it has been 
argued, this must have taken place in fairly recent geological 
time since, with the one exception of a meteoric iron found in 
Pliocene gravels in Klondike, “fossil” meteorites are unknown. 


No meteorite which has been seen to fall approaches in chem- 
ical composition the acid granitic rocks which occur so plenti- 
fully on the earth's surface. In various parts of the world, how- 
ever, namely in Bohemia and Moravia, the East Indies and 
.Australia, have been found peculiar small glassy bodies resem- 
bling obsidian and containing as high a percentage of silica. As 
these curious bodies, which have been called trktiics, occur in 
no obvious connection with recent volcanoes or with ancient 
volcanic rocks, a meteoritic origin has been suggested. 

The most important collections of meteorites are in the 
Natural History Museums of Chicago, London, Vienna and Paris. 
The number of falls represented in the British Museum (Natural 
History) collection is about 710, and the weight of the specimens 
amounts to just over 6 tons. 

BTFu.iooKAi'irY. — K. E. F. Chladni, Veber Fruer-McteorCt nnd iiber 
dir mit drusrlbrn henibiirfallnivn Mimcn (Vienna, iSio) ; G. T.scher- ! 
iiiak, Dir Mikroskopischc Hesrhaffenheit dvr Alrlroriten (StuttKart, 
1S83-S5) ; A. Brezina u. E. Cohen, Dir Structure und dir Zmammrn- 
\rtzung drr Mrteoriten (Stuttgart, iSSO-S;) ; E. Cohen, Mrtroritcu- 
kundr (Stutteart, ] 894 -j() 0.0 ; E. .A. Wulfing, Dir Mrteoriten in 
Sammlun^en nnd ihrr Literatur (Tubingen, i8g7) ; L. Fletcher, An 
Introduction to the Study of Meteorites, n cd. (n)i4) ; O. C. Far- 
rington, Meteorites ((Jhicago, 1915) and Calalof'ue of the Mrieor- 
iles of N. America (Washington, 1915) ; G. P. Merrill, Handbook and 
Descriptive Catalogue of the Meteorite Collections in the United States 
Xational Museum (Washington, 1916); G. T. Prior, Calalof^ue of 
Meteorites (i 9:.0 and Appendix (t 9.'»7), and Guide to the Collection 
of Meteorites in the British Museum (1926). (G. T. P.) 

METEOROLOGY, the science of the atmosphere (Gr. 
jjLerkoopa and X670S, the science of things in the air). In its wide!st 
sense the term includes the study of weather, climate, optical 
phenomena in the atmosphere and atmospheric electricity. 

HISTORY 

The beginnings of the science of meteorology are lost in an- 
licjuity. Some of the very earliest writings extant contain frag- 
mentary references to weather phenomena, and the ancient Greek 
and Hebrew poets contain many such references. The earliest 
known effort at systematic discussion of weather phenomena wa.s 
that of Aristotle (3S4-323 n.r. ), who wrote a treatise entitled 
Mefrorolof^ira, in which he discussed not only the phenomena 
wliich we now group under the title of meteorology, but also many 
'»ih(Ts such as comets, shooting stars, and the Milky Way. Theo- 
phrastus, a pupil of Aristotle, wrote treatises on winds and on 
weather signs, many of the latter similar to those we still hear. 


the earth. 

In 1742 Celsius invented a centigrade thermometer. Later 
de Saussurc (1740-1799) perfected the thermometer and the 
hygrometer iq.v.)y and showed that air containing water vapour 
is lighter than dry air at the same tempierature and pressure. Then 
in 17S3 Lavoisier establi.shed the true nature of atmospheric air 
as a simple mixture of gases and vapour. In 1800 Dalton investi- 
gated the law’s of pressure of w’atcr-vapour in air, and wrote an 
epoch-making paper on the effects of rarefaction and condensa- 
tion, thereby laying the foundation of modern physical meteor- 
ology. 

The First Weather Charts and Systematic Observations. 

— ^The Chevalier de Lamarck (1774-1829), working with Laplace, 
Lavoisier, and others, established a reseau of observing stations, 
and published a series of Annuaircs Mctcorolo^iqucs from 1800 to 
1815. He was thus the pioneer of weather mapping. In 1820 
Brandes produced a series of daily weather charts, one for each 
day of the year 1783, based on the data collected in the Ephemer- 
ides matin hei men sis and those published by Cotte. Brandes sub- 
.sequenlly published maps of certain great storms of 1820, 1821 and 
1823, and explained these storms as due to barometric depressions 
advancing from west to east over the earth’s surface. He also 
proposed the organization of regular meteorological services for 
the study of storms. 

In America E.spy (i 785-1 S60) carried out similar researches 
and publi.shed a book Philosophy of Storms (Boston 1841). lispy 
established in America a service of daily .synchronous observa- 
tions, and studied in great detail the behaviour of depressions. He 
w’as the first to express clearly the importance of w'ater-vapour in 
the air, and to emphasize the fact that in an ascending column 
of damp air the rate of decrease of temperature with height is 
le.ss than that for static air under normal conditions. E.sjiy’s views 
of the origin and behaviour of cyclonic depressions were what we 
should now’ call the “thermal convection” theory. Espy’s work 
W’as reinforced and su])plemented by his compatriot Elias Loomis. 
Meteorological stations were established in .several countries 
w’ithin the years 1850-56, and by 1856 the k'rench reseau was 
complete. The Meteorological Office was established in London 
in 1854 with Admiral I'itzroy in charge, hilzroy began the col- 
lection of daily reports by telegraph in i860, and compiled daily 
weather maps from 1861. He also began to i^-sue daily forecasts 
to the press and to issue storm warnings when necessary. 

Winds. — Among the contributions to meteorological theory of 
the second half of the 19th century, we may mention Buys Hal 
lot’s law, which is now enunciated somewhat as follow’s: “If you 
stand with your back to the wind the pressure is higher to your 
right than to your left.” The first eniinciation of this law' in 1857 
was not quite as explicit as this. In 1884 Hertz gave a graphical 
method of determining the adiabatic changes of moist air, and 


After Aristotle and Theophra.stus ca.me an interval of some . his work was extended and improved by Ncuhoff in 1900. In llv 
two thousand years during which meteorology stood still. | Manual of Mctcorolovy (vol. ii., p. 318, 319) Napier Shaw 

The Beginning of Meteorology as an Exact Science. — ^The I quotes a long list of papers on meteorological theory from the 


first advance in the science came wdlh the invention of the thcr- j pens of various authors during this iieriocl. 

mometer {soe Hkat) by Galileo in 1607, and this was followed by | The twentieth century has seen a growing tendency to dissect 
the invention of the barometer (q.v.) by Torricelli in 1643. The ' in great detail the anatomy of cyclones. In 1906 Shaw and Lemp- 
iclation between the pressure and volume of a given mass of air, fert published their Life History of Surface Air Currents, which 
Hoyle^s law {q.v,), was given by Robert Boyle in 1659. Hooke for the first time laid the proper emphasis uixm the origin of 
invented the wheel barometer about 1670; and the relation be- different currents of air, and explained the rainfall of depressions 
iween the weather and height of the barometer was soon after as due to the interaction of currents of air of different origin, 
represented bv the inscription on the barometer, of the w’ord This conception was e.\l ended liy the Norwegian .school of meteor- 
change at 29.5 in., rain at 29 in., much rain at 28-5 in., stormy at | ologists during 1914-18, with considerable success, leading to the 
28 in.; and on the other side, fair at 30 in., set fair at 30 5 in. and 1 “polar front” method of analyzing synoptic charts, 
very dry at 31*0 inches. i Study of the Upper Air* — The beginning of the serious 

The first advance in meteorological theory was made by Edmund ' study of phenomena in the upper air was Luke Howard s classi- 
Halley (1656-1742). Halley attempted to account ior the fication of clouds in 1S03. Much attention was devoted to the 
"eneral circulation of the atmosphere as a direct consequence of obseiA'alion and cla.ssification of clouds during the latter half of 
tile distribution of solar radiation over the surface of the earth, the nineteenth century. 

tind explained the trade-winds as due to the flow of air towards The first attempt to measure temperatures in the upper air 
tlie equatorial regions to replace the warm air which ascends in was made in 1749 by Dr. Alexander Wilson at Glasgow, by send- 
Ihose regions. ITie true explanation of the directions of the ing up thcTtiiometers on kites. Manned lialloon asients for mcas- 
iracle-winds was given by George Hadley in 1735. m a paper in uring utiper air temperatures were lirst made by Jclfrics and 
which he showed how to allow for the effect of the rotation of Blanchard in 17S4, and subsequently by Roberts m 1803-04. by 
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liiot and Gay-Lussac in 1S04. l'>y John Welsh at \’auxhall in 
1852. {Sre Balloon. ) Welsh reached the height of 23,000 ft., and 
measured temperature and humidity at different levels. Self- 
recording thermometers were first used on kites by Rev. George 
Fi.sher and Sir Edward Parry in the Arctics in 1822-23. 

Small free rubber balloons carrying self-recording instruments 
(ballon-sonde) were used by Hermite and Besancon in 1893, and 
were widely adopted for meteorological observation during the 
years immediately following. The.se various methods of observa- 
tion showed that to a considerable height above the earths 
.‘surface tcmi'K'rat ure decreased at a fairly uniform rale of about 
3° F per T.ooo ft. or C per iSo metres, and in iS99-ic;o2 
Teisserenc de Bort and Assmann established the fact that above a 
height varying from 18 km. above the equator to about n km. in 
latitude 50^', and to 6 km. or less at the poles, the temperature 
remained sensibly constant with height, 'fhe region of the atmos- 
phere above thc.se heights is now called the stratosphere, the 
lower region within which the temperature decreases with height 
being called the troposphere, and the boundary’ between them the 
tropopaiisc. 

L'pper air temperatures and humidities arc now obtained daily j 
from w’et and dry bulb ihemiometers jilaced on the wing .struts j 
of aeroplane.s. : 

THE COMPOSITION AND SOME PHYSICAL PROPERTIES 
OF THE ATMOSPHERE 

General Composition. — The atmosphere is a simple mixture 
of gases, of w’hich nitrogen and oxygen account for a little more 
than 99^7. The proportions of the usual constituents of dry air 
are given in a table in the article Atmospttfre. 

Constitution at High Altitudes. — Tn view of its bearing on 
theories of the origin of aurorae, magnet i( storms and other phe- 
nomena, considerable interest attaches to the constitution of the 
atmosphere at higher levels, say from 20 km. to 200 km. Com- 
putation of the con.stit ution of the atmos|)here at tliese levels is 
based on the effects of diffusion, the convective mixing which is ; 
effective in jirodut ing constancy of composition in the low’cr I 
layers having no effect at the higher levels. Each coastituent is 
assumed to follow* its own law ot variation of dcm.sity indepen- 
dently of the others, in accordance with Dalton’s law*. (See Citf.m- 
istry: Physical.) The lighter (onstiluenls wall therefore lend 
to predominate more and more w'ith increasing height. Hence it 
is of the utmost im|wrtance to ascertain what are the normal 
constituents of the atmosphere. If hydrogen is assumed to form 
a normal constituent of the atmosphere, then at great heights 
hydrogen will be the ]irerlominating constituent of the atmo.spherc. 

In Wegener's scheme nitrogen ceases to be measurable at about 
100 km. and beyond this level the compo.sit.ion of air by volume is 
about r helium, and 95';V hydrogen and geocoronium. Chapman 1 
and ^iiIne (Q.J.R. Met. Snc. vol xl'i. i regard the hydrogen] 
observed at low levels as accidental, so that the lightest normal ' 

• oristiiuent of the atmosphere is helium. E.xperimcntal data are ! 
in.-ufficient 10 decide between the different schemes of con.stitu- : 
lion of the high level atmosphere. .According to Dobson (QJ.R. i 
Met. Soc., 1923) meteors indicate that oxygen and nitrogen are ; 
the chief constituents up to about ibo km. McLennan attributes ; 
the green auroral line, of w'ave-Iength X= 5577-35 A.U. j 
( io ■' t’lTi-- -5577^5 fJ ) atomic oxygen. These re- | 
suits apiioar to conflict with those derived from the a.ssumptlon of 
Dalton." law. 

Aqueous Vapour in the Atmosphere. Humidity. — ^The ; 
amount of aqueous vapour present in unit volume of air varie.s 
within wide limits from place to place, and from time to time in j 
a given place. It may account for anything from o to 2-5% of ’ 
the wc'ight of a speu'men of air. The .saturation vapour pres.sure ! 
of air riepends only on the temperature of the air, and is inde- 
p('ndeni of the total pre>sure. If c is the saturation v’a])our pres- 
Mire at temperature C, then it should be possible to represent 
c as a function of /. \o general formula has ever been discovered, 
though a large number of empirical formulae have been proposed 
by various writer.'^ (See T. Preston Theory of Heat, v.. 3rd 
ed. 1919 I j 


The relative humidity, vapour pressure, etc., arc normally deter 
mined by observations of wet and dry bulb thermometers. If 
and /' are the readings of the dry and wet bulb thermometers re 
spectively. p the pressure, e/ the saturation vapour pressure a 
the temperature of the wet bulb f, and e is the vapour pressun 
of the air under obser\^ation, the.se quantities are related by th( 
formula 

where .4 is a constant. The value of .4 depends upon the degrei 
of ventilation of the thermometers, and care must, be exerci.sec 
to use the value of A appropriate to the conditions. Four case; 
ari.se. according as the thermometers are well ventilated or onl) 
moderately ventilated, and according as the temperatures arc 01 
the centigrade or Fahrenheit scales. 

Tables will be found in Jelinek's Psy crone ter Tafchi, in thi 
Smithsonian Metcorolofiical Tables, and in the Humidity Table. 
published by the Meteorological Office, London (M.O. 265). 

Physical Constants for Air. — 7’/rc density of dry air ton 
taining no CO2, as determined by Rcgiiault at. the College dt 
France, is 1-29321 kg. per cubic metre, at 0° C and at a pre.< 
.sure of 760 mm. At a pressure of 1,000 millibars and o” C, th( 
corresponding figure is 1-27590. Dry atmospheric air at a tern 
peralure of o*^ C and i.ooo mb. has a den.sily of 1-27617. The ratir 
of the density of water vapour to that of dry air at the same 
temperature and pressure is 0-6221, approximately 

The Gas Constant, R. — The equation of condition for gases i;: 

pv^RT, 

w’here p is the pressure, v the volume of unit mass, T the abso- 
lute tcmiieralure, and R i.s a constant. Jf the pressure is exprc.ssed 
in millibars, and r is in cubic metres per kilogram the value of R 
for dry air is .^-8703. 

The Density of Damp Air. Virtual Temperature . — ^For dainii 
air at a total pre.ssure p and vapour prc.ssure c, the total den.sily 
is the sum of the densities of the dry air and water vapour. The 
density is therefore 

i O-02J1 o-3^S3(j 


0*34831) 


(p- Jc) approximately. 


This is equal to the density of dry air at the same pressure p aial 
a tcmiieraturc 7 ’', where V is defined by 


8 ' 

I --- - 

8 p 

T is called the “virtual temperature.” Tables of virtual tem- 
perature will be found in Bjerknes’ Dynamical Meteorology and 
Hydrography, vol. ii. (Smithsonian Institution). 

Absorption and Radiation. — In discussing meteorological 
processes wt have to take account of (a) radiation from the sun. 
of relatively short wave-length, and of (b) radiation from the 
earth and portions of the atmosphere it. self, of longer wave- 
length, having a maximum intensity at about to /x. 
amount of absorption of short wave solar radiation by “dry air 
is .so slight as to be almost negligible, but there is an appreciable 
absorption by water vapour, sufficient according to Abbot and 
Fowle to diminish the solar beam by one-leiith in ifs pass; ce 
through the atmo.sphere. fb) Long wave radiation is noi ;il‘ 
sorbed by oxygen or nitrogen, which, according to Burmei.sb * 
(Berlin Verh. Phys. Ges. 1913) have no absorption bands : 
wave-lengths longer than r /x. Carbon dioxide shows absorptior 
bands at 2-4 to 3-0 p, at 4-2 to 4-5V and at 12-5 to 16 /x; arm 
Schlaefer concluded that the amount of carbon dioxide in th‘ 
atmosphere was sufficient lo produce complete absorption wilhm 
the bands mentioned. Water vapour absorbs long wave radiatioi- 
in bands which are distributed through a considerable range of 
wave-length. The most exhaustive study of water vapour ab 
sorption is that of Heltncr (Ann. d. Phys. 1905), who found 
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that there is very marked absorption between 4-4/4 and S/t and 
above 12/4, while there is a band from 8/4 to 11/4 within which 
there is only slight absorption by water vapour. Radiation from 
the earth at normal temperatures has a maximum intensity at 
about 10/4, and so the existence of the band of relative trans- 
parency from 8 /4 to 11 /4 is of fundamental importance. The 
(‘lemenlary gases absorb no radiation at atmospheric temperatures. 

Thermodynamical Constants for Air. — The potential tern- 
fur at lire of a mass of dry air is defined as the temperature which I 
ii would attain by adiabatic expansion or comi)ression to a stand- 
.ird pressure, usually taken as 1,000 millibars. 

The concept of potential temperature is particularly useful in 
dealing with conditions of vertical stability in the atmosphere. 

It was first introduced by von Bezold ( 5 / 72 . Bcr. Ahad, 1S88). 

Fjitropy.- ~ A definition of entropy will be found in the article 
fHERMODYNAMics. If a small amount of heat (t{) is commiini- 
(ated isothcrmally (i.e.y without changing the temperature) at a 

temperature T to a mass of air, then the ratio represents a 

small change entropy, and is denoted by d 4 * (</> being the symbol 
for entropy). Thus, in an isothermal process, the gain or loss of 
b.'at is represented by Td<p^ Entrojiy remains constant for any 
adiabatic changes t/.c., changes where heat is neither lost nor 
absorbed by the system). If we take zero of as corresponding 
to a potential temiierature of 100° on the absolute scale. 

(ft: I O' X logo, ergs per degree per gram 

JOO 

0 

— 2,300 logo, joules per degree per kilogram. 

TOO 

Geopotential. — It has been suggested that the height of a 
point above the surface of the earth should be defined by the 
gi'upotential, or the potential energy of unit mass at that height j 
due to its elevation above the surface of the geoid. Surfaces of i 
fi^ual geopotenlial are “level surfaces” and are horizontal in the 
lechnical sense. 

The geopolential being the potential energy of unit mass, has 
I he dimensions of (velocity)\ On the e.g.s. system the unit is 
I cm.Vscc.^ A convenient unit for ordinary working purposes is 
I he dynamic metre, e(|ual to lo'* cm.Vsec.^ 1 'he approximate rela- 
tion of the dynamic metre to the metre for latitude 50” is i 
dynamic metre— T-02og metre. Table.s of geopotential are given 
in Bjerknes, Dynamical Meteorology and Hydrography. 

I'or full details of the types of instrument which are in normal 
u.se in meteorological observations, reference should be made to 
the Meteorological Observer's Handbook of the Meteorological 
Ofiice, or any standard textbook on the subject. {Sec also Baromf.- 
iTk. Thermometry, etc. ) 

The instrumental observations made in meteorology may he 
grouped as follows: pressure, temperature, humidity, precipita- 
tion, wind near the surface, motion of cloud, temperature and 
wind in the upper air, solar radiation, evaporation. 

GEOGRAPHICAL DISTRIBUTION OF METEOROLOGICAL 
FACTORS 

The standard observations carried out at any nieteorological 
Mat ion consist of measurements of: (i) Pressure at the time of 
'>hservation, and the change in pressure during the past three 
hours if a barograph is available. (2) Temperature of dry bulb 
:md wet bulb thermometers, so that both temperature and humid- 
hy can be derived from the readings. (3) Wind direction and 
I'iocity, the latter being estimated on the Beaufort scale, or read 
trom an instrument in some convenient unit such as metres per 
stN ond, miles per hour, or feet per second. (4) Weather and 
Mate of sky; i.e., number of tenths of the sky clouded, and nature 
the cloud; whether rain or snow, hail, etc., is falling or not, 
whether there is fog, or mist present. (5) Visibility, usually 
piven a numerical value by noting the most distant object visible 
among a number of previously selected standard objects at known 
•Hstances from the observing point. (6) Maximum day tempera- 
^ ure noted in the evening, and minimum night temperature noted 
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in the morning. (7) Amount of precipitation .since previous time 
of observation. (8) Amount of bright sunshine during the day. 
(9) Motion of cloud. 

All these observations arc carried out at most meteorological 
stations reporting by telegraph, telephone or wireless to a central 
meteorological ofl'jce. These are the observations on which the 
work of forecasting weather is based, and such observations 
have now been taken over wide areas for long periods of years. si» 
that it is possible to obtain an idea of the distribution of these 
elements over the earth’s surface and at different times of 
the day and year. We cannot here enter into details of the usi* 
of .such data for forecasting, for which see the standard textbooks 
on the subject. 

In addition to the above observations, some or all of the fol- 
lowing observations arc made at a restricted number of stations 
in practically all countries of the world: (10) Upper wind meas- 
ured by means of pilot balloons, (ii) Upper air temperatures 
and humidities observed by means of instruments suspended 
on wdng struts of aeroplanes, (ir) Upper air temperatures and 
humidities at diffenmt heights by means of self-recording instru- 
ments carried by free balloons. (J3) Amount of atmospheric 
pollution. (14) Electric potential gradient in the almo.sphere. 
(15) Various magnetic factors. When observations are made on 
board ship, to these are added; (16) Temperature of the sea 
surface, and state of the sea. 

Diurnal Variations. — ^I’he most fundamental cycles in the 
atmosphere are tho.se associated with the differences between 
day and night, and the differences between summer and winter. 
We shall consider thc.se only brietly. dealing first wdth the former 
— diurnal variations. 

Temperature . — The factor which is most obviously related to 
solar radiation is the temperature of the air. In fig. i, (a) gives 
the curve for diurnal variation of temperature at A])(*rdeen for 
August. This curve is typical of the curves obtained over llie 
whole world at levels not much above mean sea level. This curve 
is definitely only the average over the month, and any one indi- 
vidual interval of 24 hours may give widely differing forms for 
the curve of temj)t*rature, since the phenomenon may be compli- 



cated by changes in wind direction, bringing up supplies of air 
from widely varying Jatit udes. 

The effect of height uj)on the form of the variation of tem- 
perature is shown by curves (b) for Parc St. Maur, Paris, 50 
metres above sea level, and (c) for Eiffel tower, 335 metres 
above sea level, both for the month of July The low-level station 
has a mean diurnal variation of over 9° C, while the higher 
station has a mean diurnal variation of a little over 5® C. There 
is a further noteworthy feature, that the time of maximum is 
about 2 hours later at the top of the tower. It is probable that 
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:il still greater heights the diurnal variation of temperature rapidly 
diminishes, (Hergcscll. Lindenberg Publications^ vol. xiv.) 

The temperature of air over the sea is subject to no consider- 
able diurnal variation except possibly over shallow water. Ob- 
servations made on board the Challenger indicated a diurnal range 
of about 1° C. and this value has been confirmed (QJ.R. 
Met. So(\, 19^7) by observations made in the Mediterranean 
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sea by K. Johnson. The changes of temperature are so slight 
that it is not possible to say with certainty how far they are 
vitiated by the changes of wind direction. 

The diurnal variation of the temperature of the surface of the 
sea is probably very slight, but the difficulty of obtaining a fair 
sample of the surface water of the sea makes any accurate esti- 
mate of the true surface temix’rature impossible. 

Lapse-rate of Temperature . — Tn overcast weather there is little 
or no variation of the lapse rate between day and night. In clear 
weather, however, for the lowest layers, there is a pronounced 
maximum in the middle of the afternoon, its value exceeding 
many times the dry adiabatic lapse rate. The lapse rate diminishes 
rapidly in the evening, giving place to a pronounced inversion. 
Over the sea there is no appreciable diurnal variation of the 
lapse rate. 

Prcs.sure , — In fig. 2. (a), (b) and (c) give for July the diurnal 
variations of pressure (from data in Manual of MeteorologVy 
vol. ii.) at Aberdeen. Batavia and in the Arctic, the times being 
Greenwich mean time in (a) and local times in (b) and (c). 
It will be noted that within the tropics there is a very strongly 
marked pressure wave of 12 hours’ duration, with maxima at 
9 A.M. and 9 P.M., superposed on a 24 hourly wave. Some fur- 
ther details of these diurnal variations are given later in the 
section Dynamical Aspects. Curve (d) in the same figure shows 
the diurnal variation for July on Ben Nevis, 1343 metres above 
mean .sea level, a single ill-defined ma.ximum at 2 p.m. 

Mmd . — The surface wind velocity shows a maximum about 
2 P.M. and a minimum in the early morning. The direction shows 
a corre.sponding change, the wind backing as it diminishes. At the 
top of the Eiffel tower the diurnal variation of wind velocity is 
the reverse of that observed at the ground, the maximum velocity 
occurring during the early morning and the minimum during the 
afternoon. At intermediate heights the nature of the diurnal 
w^riation is to some extent dependent on the strength of the wind. 
Hellmann (Met. Zeit., Jan. 1915) set up three anemometers at 
heights of 2, 16 and 32 metres above the ground, in a flat meadow 
at Nauen. He found that when strong winds were blowing, all 
three anemometers yielded maxima during the day, and minimum 
during the night. With light winds the anemometer at 2 metres 
showed a day maximum and a night minimum, but those at 16 
metres and 32 metres showed two maxima, one about mid-day, 
and the other about midnight. At 16 metres the maxima were 
approximately equal in winter, but in summer the day maximum 
was slightly the greater. At 32 metres the night maximum was 
the greater in winter and summer. With light winds the height 1 


at which the night maximum becomes equal to the day maximum 
is thus about 16 metres in winter, and between 16 and 32 metres, 
in summer. With strong winds this height exceeds 32 metres. 

Durward (M.O. Professional NoteSj No. 15) investigated the 
diurnal variation of winds at 1,000 to 6,000 ft. by an examination 
of 1,736 pilot balloon ascents, made by the meteorological 
service with the British Armies in France during March 1917- 
Sept. 1918. The wdnds at 1,000 ft. showed a maximum about mid- 
night, and a well marked minimum between 9 a.m. and 10 a.m. 
in reasonably good agreement with the Eiffel tower observations. 
The variation at 2.000 ft. and 3,000 ft. was of the same general 
character, but when all wind directions were taken together no 
appreciable diurnal variation was found at 4,000 and 6,000 feet. 

At sea, the diurnal variation of wind is much less marked. 
Gallc’ (A'. Ned. Met. Inst., No. 102) states that from May to 
; October the maximum velocity of the south-east trade-winds of 
the Indian ocean occurs during the night -hours. No detailed ob- 
servations at one place are available, and it is not at present 
pos.sible to give any definite statement of the variation of winds 
over the sea. 

Land and Sea Breezes . — ^At places on a coast there is usually a 
pronounced tendency for a wind to blow from the sea to the land 
in the morning, and from the land to the sea in the evening. In 
I some places, this wind follow\s the sun in the course of the day. 

For example, at Aberdeen, the sea breeze sets in suddenly in the 
! morning as a wind from sea to land at right-angles to the coasl- 
line, but during the day it veers until it blows parallel to the coast 
Vapour Pressure and Humidity . — ^The vapour prcs.sure remain.s 
sulxstantially constant during the 24 hours, at land stations. At 
Kew ob.servatory, England, there is no appreciable diurnal varia- 
tion of vapour pressure during any month of the year, and the 
same holds at nearly all stations for w^hich data are available. 
Since temperature normally varies considerably between day and 
night, it follows that relative humidity varies in the oppo.sitc sense 
to temperature. 

Cloudiness . — No simple rule can be stated for the diurnal 
variation of cloudiness. The wind-direction is of considerable im- 
portance in this respect, and different types of cloud vary in dif- 
ferent ways. The diurnal variation of cloudiness at Kew observa- 
tory has been investigated by Brunt (M.O. Profes.uoml Notes. 
No.s. I and 14'), who showed that with all wind directions there is 
a well-marked tendency for the amount of cloud to diminish in 
the evening. Similar results were derived for a number of station.^ 
in the Rhine valley. At Batavia, 6® S. of the equator, cloudiness 
attains its maximum in the evening or early night, and its mini- 
mum about 4 A.M. local time (Observations, Batavia, xxxviii.) 
At Helwan cloudiness attains its maximum during the afternoon, 
and its minimum during the evening. 

Thunderstorms . — ^The observations made by the “Challenger” 
showed that the frequency of thunderstorms at sea had a pro- 
nounced maximum between 2 a.m. and 4 a.m., while the occurrence 
of “lightning only” showed a maximum between 8 p.m. and 10 
P.M. Over the land, heat thunderstorms occur most frequently 
during the afternoons, but certain types of thunderstorms, a.'^- 
sociated with the line of separation between warm and cold air 
currents, show no special preference for any hour of day or nighl. 
Electric Potential Gradient . — ^The typical variation of potential 
I gradient has a minimum in the early morning, and a maximum in 
late afternoon, the maximum being about twice the minimum; 
but at many stations there is a subsidiary maximum about 8 a. at 
and a minimum in early afternoon. Fig. 3 (a) shows the mean 
diurnal variation of potential gradient at Kew on days of high 
atmospheric pollution. 

' Atmospheric Pollution . — In fig. 5 (b) is reproduced a diagran^ 
j showing the mean diurnal variation of atmo.spheric pollutioM 
at Kew, on days of high atmospheric pollution, illustrating 
the remarkable resemblance between the curves for electric 
potential gradient and for atmospheric pollution, to which 
Chree first drew attention. The curves for both factors have 
the same form on days of slight atmospheric pollution as on 
“dirty” days. 

^Vide also Arbdten Preuss, Aeronaut, Ohs,, Lindenberg, Bd. XIV. 
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Seasonal Variation of Meteorological Elements. — ^Whiie 
it is possible to consider the diurnal variation of the meteorolog- 
ical elements separately, it is not possible to treat the seasonal 
variations in the same way. As is shown later, the whole of the 
circulation of the atmo.spherc and the distribution of pre.s.sure 
over the surface of the earth, with which this circulation is closely 
associated, are both subject to changes on a large scale during 
the course of the year. A note- 
worthy point which emerges from 
the discussion of the diurnal vari- 
ations is the difference in the 
phenomena over land and sea, 
the former showing the greater 
variability. The same is true of 
seasonal variations. The land 
heats up more rapidly than the 
sea in the summer, and cools 
more rapidly than the sea in win- 
ter. Hence the marked distinction 
between continental and oceanic 
climates, the former being sub- 
ject to extremes of heat and cold, 
and the latter being relatively 
equable. The centres of large land 
masses are associated with ex- 
cessive heat in summer and ex- 
cessive cold in winter, the lowest 
temperatures in the northern 
hemisphere occurring in north- 
east Siberia. In this region the 
.seasonal change of temperature 
exceeds 6o° C, w'hile over the major part of the Eurasian conti- 
nent and North America the seasonal variation exceeds 30° C. 
In the tropics the seasonal variation of temperature becomes rela- 
tively small, with the result that the change of temperature with 
latitude is greater in winter than in summer. All phenomena which 
are in any way related to or dependent on the horizontal gradient 
of temperature are therefore accentuated in winter. 

Along the seaboard of a continent, the nature of the seasonal 
variations will depend upon the direction of the prevailing wind, 
since winds from the interior of the continent and wdnds from 
the ocean will carry with them the characteristics of their region 
of origin. Rainfall again depends largely upon the interaction of 
different currents of air and on the form of the land, and it is not 
l)0.ssible to give any general rules as to the nature of the sea.sonal 
variations of rainfall over the whole g]o])c, except such as will 
arise in the course of the following brief discussion of the general 
circulation of the atmosphere. The general question of sea.sonal 
variation of meteorological factors is closely bound up with 
climatology, and a large amount of information on this topic 
will be found in any standarc^ text book on the latter; c.^^, Ken- 
drew’s Climates oj the Continents, contains numerous tables giv- 
ing seasonal variations of temperature, pressure and rainfall. 

THE GENERAL CIRCULATION OP THE ATMOSPHERE 

The Distribution of Temperature over the Earth. — ^The 
distribution of temperature over the earth is usually represented , 
by two charts, one of the mean temperature for January and 
one of the mean temperature for July. These two months 
represent the extremes of winter and summer, the other months 
being intermediate between them. {See any physical athw>.) 

We shall consider first the chart for January. It will be seen 
that in the southern hemisphere the isotherms, or lines of equal 
temperature, run across the chart in a regular manner, indicaPng 
approximate symmetry of distribution of temperature about the 
poles, except that over South America, South Africa and Australia, 
the isotherms swTCp downward over the land, indicating that the 
land is warmer than the sea in the same latitude. In the northern 
hemisphere there are two centres of extreme cold, one in north- 
east Siberia and one over Greenland. If in middle latitudes wc 
restrict our attention to any one parallel of latitude, we note that 
the temperature is higher over the western coast of a continent 
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than over the eastern coast of the same continent. This differ- 
ence is associated with the fact that prevailing westerly winds 
bring with them the conditions of their region of origin. 

The chart for July shows again in the southern hemisphere 
an approximately .symmetrical distribution of temperature about 
the South Pole. In the northern hemisphere there are centres 
of high temperature over North Africa, over the southern por- 
tion of North America, and to the north of India, but the run 
of the isotherms is irregular. The land is, however, distinctly 
i w^armer than the sea, the difference being especially well marked 
over the north Pacific ocean and the contiguous continents. 

The Distribution of Surface Pressure over the Earth. — 
Two charts giving the distribution of pressure for January and 
July show in the southern hemisphere a belt of high pressure en- 
circling the earth about latitude 30®, with somewhat higher pres- 
sures over the oceans than over the continents. These Ixdts arc 
known as the “sub-trop)ical anticyclones” or the “sub-tropical high 
pressure belts.” Over the northern hemisphere the extensive land 
masses complicate the phenomena. The January chart shows 
the sub-troi)iral anticyclonic belts over the north Atlantic and 
north Pacific oceans, but in addition to these there is an intense 
antic3Tlone centred over Asia, and another over North America. 
Over the northern ])orlion of the North Pacific, and also just south 
of Greenland, there are centres of low pre.ssurc. 

In July, the anticyclonic centres over the north Atlantic and 
north Pacific persist, and extend somewhat further north. A 
shallow centre of low pressure is situated over north-east Canada, 
and a much deeper centre of low pressure is centred to the north- 
west of India, exlendbig over the whole of Asia, and even over a 
part of north-east Africa. The subtropical anticyclonic belt is no 
longer tracealde over southern Asia. 

The Distribution of Winds over the Globe. — There is a 
simple relation between the direction of the wind and the distri- 
bution of pressure, which is known as Ibiys Ballot’s law, after 
the Dutch meteorologist who first enunciated it. It may be stated 
as follows: ‘Tn the northern hemisphere an observer who stands 
with his back to the wind will have lower pressure to his left than 
to his right. In the southern hemisphere the reverse holds.” In 
terms of isobars on a chart, this amounts to saying that the wind 
tends to blow^ routid the isobars keeping low pressure to the left 
in the northern hcmispihere, and to the right, in the southern 
hemisphere. In practice the wind at the surface is found to blow 
.slightly across the i.sobars into low p)rcssure, at an angle of 20® 
<0 30®. 

Kccp)ing this law in mind, we can interpret the pressure charts 
for January and July in terms of the prevailing wdnds. We shall 
first consider the chart for Januar)' The equator is marked by a 
.shallow belt of Jow' i)re.s.sure, to each .siilc of which the pressure 
increases with distance towards the jiole. The region on the 
equatorial side of the subtropical anticyclonic belts is therefore 
marked by easterly winds having a component towards the 
equator. These winds known as the trade winds arc north-easterly 
in the northern hemisphere and south-easterly in the southern 
hemisphere. Between them is the equatorial belt of low pressure, 
know’n as the doldrums, with calms or light variable winds. It is 
situated slightly north of the equator in the northern winter, and 
moves slightly furtln*r north in the northern summer. The centres 
of the sub-tropical anticyclonic belts are regions of light winds. 
On the i)oleward sides of the anticyclonic belts the winds are 
westerly, csiiecially in the southern hemisphere, where there is 
only slight disturbance by land masses. Over the north Atlantic 
the prevailing winds arc westerly. 1 'he circulation over Asia is 
clockwise round the centre of high pressure, and over the China 
seas the winds arc north-easterly. The regions of prevailing wes- 
terly winds on the poleward sides of the sub-tropical anticyclones 
are not regions of steady winds. Here the depressions of middle 
latitudes produce intermittent variations of conditions, yielding 
considerable local variations of wind, temjierature and rainfall. 

The July chart of mean pressure shows no fundamental differ- 
ence from the conditions which prevail in January, so far as the 
I southern hemisphere is concerned. In the northern hemisphere, 

[ however, the distribution of pressure has changed fundamentally. 



YEAR. 'DIRTY DAYS’*: MEAN FOR 
THE DAY - 343 VOLTS PER METRE. 
(B) DIURNAL VARIATION OF ATMOS- 
PHERE POLLUTION ON “DIRTY 
DAYS MEAN FOR THE DAY — 0-490 
MGM. PER METRE 
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The Asiatic anticyclone has disappeared, and its functions as the 
chief controller of conditions over Asia has been taken by a de- 
pression centred to the north of India. There is a continuous 
increase of pressure southward from the centre of the depression 
as far as the sub-tropical anticyclonic belt of the southern hemi- 
sphere. As a result, there is over the whole Indian ocean a broad 
current of air which Wow's into the southern edge of the depression 
as a south-west wind, known as the south-west monsoon of India 
(Simpson. “The South West Monsoon.” QJ.R. Met. Soc.). This 
current, having passed over warm ocean during a journey some 
thousiuids of miles in length, reaches India as a warm and very 
damp current. On reaching India it is forced by the configura- 
tion of the land to rise over the coastal ranges of mountains, and 
.so gives rise to copious rainfall, which is known as the monsoon 
rainfall. It may be noted in passing that the word monsoon de- 
notes sea.sonal, so that it might be applied to any seasonal changes 
of wind. The winds which blow around the south-eastern edge of 
the Asiatic anticyclone in winter are known as the north-east 
monsoon. An examination of charts of mean pres.sure month by 
month shows that the Asiatic anticyclone begins to diminish 
rapidly in intensity in April, and by early June the dcpre.ssion is 
formed, llic monsoon winds, with the associated rainfall, develop 
during June, and usually persist until late September. 

Xo verbal description of the distribution of temperature, pres- 
sure and wind over the earth's surface can take the place of an 
examination of the charts. The reader who desires fuller in- 
formation is referred to Sir Napier Shaw, Manual of Meteorology, 
vol. ii.. where maps are given showing the distribution of these 
elements, and some others, for each month of the year. 

Rainfalls — In many respects rainfall (which for our present 
purposes will be taken to include all forms of precipitation, snow, 
hail. etc. ) is the most important of all the meteorological ele- 
ments. It is at the same time the most difficult of these elements 
to treat in a satisfactory manner, on account of its extreme vari- 
ability with place, and the fact that an hour of torrential rain 
as.so€iated with a thunderstorm may affect in a marked manner 
the representation of both the mean diurnal and mean seasonal 
variations. What is known as the ‘‘normal” seasonal variation of 
any element is the average form of the annual cycle of that cle- 
ment taken over a number of years, but it is only over very 
restricted areas of the globe that the variation of rainfall in any 
one year will resemble at all closely the ‘‘normal” variation. The 
outstanding case where this is possible is that of the Indian 
pcnin.sula, W’hose heavy rainfall in June to September is associ- 
ated with the monsoon winds. The maximum rainfall in any 
year will occur within the ixTiod of the monsoons, and never out- 
side it. Even in the Briti.sh Isles averages taken over many years 
point to a definite maximum of rainfall in a particular month of 
the year. This month is October at (Greenwich, December at 
Aberdeen and July at Edinburgh, but it would be extremely 
hazardous to apply this result to forecast the rainfall of any 
particular year. 

Within the tropics rainfall usually has a well marked maximum 
and occasionally two maxima. 

World Weather. — Under this title may be grouped a number 
of very extensive .stati.stical investigations of the correlation be- 
tween meteorological factors over different parts of the world. 
Among the most notable of the.se are two papers by G. T. Walker 
in the Indian Meteorological Memoirs (1923 and 1924) one by 
Walker and Bliss in the Memoirs of the Royal Met. Soc. vol. ii. 
No. 17, several papers by Exner in the Sitzufigsber. Ahad. TElw. 
Wien (1913, 1924 and 1926) ; and a valuable general discussion of 
the work of other writers by Defant in the Meteorologische ZeiU 
schrijt (1926). Results of considerable value have been derived 
by these writers, and an idea of the type of result obtained may 
be gathered from the following extract from a paper by Walker 
in the Indian Meteorological Memoirs, vol. xxiv. part 4: “We can 
l)est sum up the situation by saying that there is a swaying of 
I)ressure on a big scale backwards and forwards between the 
Pacific ocean and the Indian ocean, and that there are swayings, 
on a much smaller scale, between the Azores and Iceland, and 
between the areas of high and low pressure in the north Pacific: 


further, there is a marked tendency for the highs of the last two 
swayings to be accentuated when pressure in the Pacific is raised 
and that in the Indian ocean lowered.” 

VERTICAL DISTRIBUTION OF THE METEOROLOGICAL 
ELEMENTS 

Temperature. — ^The rate of change of temperature with 
height is of fundamental importance in determining the processses 
of weather. The observations of Teisserenc de Bort showed that 
up to considerable heights the temperature decreases steadily with 
height, at an average rate of about 6° C per km., or 3*^ F pejr 
1,000 ft., but that a limit is eventually reached beyond which 
the temperature remains constant, or even increases slightly at 
first. The lower region in which the temperature decreases with 
height is known as the troposphere, the upper region of vertically 
uniform temperature is known as the stratosphere, and the sur- 
face separating the two is known as the tropopause. Observations 
have now been obtained from a sufficient number of stations 
distributed over the earth to show that the tropopause is higher 
at the equator than at the poles, being on the average about 18 
km. high at the equator, 6 km. high at the pole in summer, and 
coming down nearly to the earth’s surface in winter. In inter- 
mediate latitudes, the height has intermediate yalues, the average 
height over southern Europe being given as 10-5 to ii km. by 
\V. H. Dines “The Characteristics of the Free Atmosphere,” 
M.O. Geophysical Memoirs, No. 13. 

A considerable amount of statistical work has been carried out 
by Dines {M.O. Geophysical Memoirs, No. 13), Schcdlcr {Bei- 
trdgc Phys. fr. Atmos. Bd. vii.) and others, into the relations 
which exist between the temperature at different heights, the pres- 
.sures at different heights, the height of the tropopause, the temper- 
ature of the stratosphere, the total water-vapour-content of the 
atmosphere, and various other factors. 

Diurnal Variation of Temperature in the Upper Air. — 
Reference has already been made to the diurnal changes of tem- 
perature on the Eiffel tower. Numerous observations have been 
made at greater heights, particularly a long series of kite sound- 
ings by A.ssmann in Berlin from Oct. i, 1902, to Dec. 31, 1903, 
and of kite balloon ascents at Lindcnberg. {See Lindenberg Publi- 
cations, vol. xiv., 1922.) Temperature is far more variable at a 
height of 6 or 7 km. than it is at the ground, but we can draw no 
conclusion as to diurnal variations at different heights from this 
result. (See also W. H. Dines, Q.J.R. Met. Soc., 1919; and K. 
Mag. en Met. Ohs. Batavia, Verhand No. 4, 1916.) 

Water Vapour. — Since temperature decreases with height, the 
saturation pressure of water vapour also decrea.scs with height, and 
there is a finite limit to the amount of water vapour which the 
atmosphere can contain. The saturation pressure is independent 
of pressure, but on account of the rapid decrease of the density of 
dry air with decreasing pressure, we find that in saturated air the 
proportion of water to air is greater in the free air than it would 
be at the ground when at the same temperature. 

The Variation of Wind with Height. — ^The variation of 
wind with height depends upon the horizontal distribution of 
temperature. It is therefore easy to realize that this variation can- 
not be summarized in a few words for the whole of the atmos- 
phere. It is found that to a reasonable degree of approximation 
the motion of air is such as to produce a balance of the forces 
called into play, and this involves the motion of the air along the 
isobars, at all heights removed from the effects of surface friction. 
Near the ground the effect of friction is to diminish the velocity 
of the wind, cau.sing the air to drift across the isobars from high 
to low pressure. It follows that in the lower layers the wind speed 
increases with height above the ground, while its direction veers 
(in the northern hemisphere). In the lowest layers, next to the 
ground, the wind speed increases rapidly, while the direction 
changes slowly, but at greater heights the increase of wind be- 
comes slower, while the direction changes rapidly. The variations 
of wind in the lowest 2,000 ft. are nearly always in the sense in- 
dicated above. At greater heights the nature of the changes of wind 
depends upon the horizontal distribution of temperature, and upon 
the wind direction. 

The variation of wind with height in the lowest layers can be 
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Fig. 4. — DIAGRAM SHOWING VARI- 
ATION OF WIND WITH HEIGHT 


represented with considerable accuracy by a formula log 

(// f-c), where h is height and a, b and c are constants (E. H. 
Chapman, M.O. Professioml Notes No. 6). The data arc those 
published by the International Commission from 1904 to June 
igi2 (fig. 4, due to Dobson QJ.R. Met. Soc., 1920), showing the 
variation of wind with height in the up)per part of the troposphere 
and the lower stratosphere. The heights are relative to the base of 

ihe stratosphere, and the data are ^ 

classified according to the wind I / i\ 

velocity in the highest two kilo- ^4 H,-i\ 

metres of the troposphere, the \ 

groupings being (a) less than 13 2^*“’ '\k — '^^7 

metres per sec., (b) 13 to 19 

metres per sec., (c) greater than | / j 

19 metres per second. *-2 [ - y - - — — 

The direction of the winds con- ■ ^ \ / / 

sidered above showed no marked \ 

changes within the troposphere -« , 1 / 

.ipart from the usual changes at ' / / 

I he ground, and no appreciable "0 10 li. i 

change of direction was usually 

noted on passing into the strato- r^foNVJ.NTwVH " h^Tht 
Sphere. The most noteworthy 

feature of tig. 6 is the .steady increase of winds within the 
t rop)o.sphere and the equally steady and rapid decrease within 
the lower stratosphere. Dobson concluded that the winds within 
the troposphere were such as would be expected if the pressure 
gradient remained the same at all heights, 1'he rapid falling off 
of wind in the stratosphere denotes that the stratosphere is 
warmer (atf low than over high pressure. 

The general distribution of wind at different heights can be most 
readily summarized by reference to the distribution of pressure 
at different heights. Shaw’ {Manual oj A/c/roro/ogy, vol. li., figs. 
16.^-172) gives diagrams of i.sobars at the surface, and at heights 
of 4 km. and 8 km. 

Further details of the variation of wind w'ith height in different 
regions will be found in Manual oj Meteorology vol. ii., 6. Sec 
also: van Bemmelen Proc. K. Ak\id. IFc/. Amst., (1918), Har- 
wood, “The Free Atmosphere in India,” Memoirs Indian. Met. 
Dept. (1924); Arbeiten Preiiss. Obs. Liudenber^, especially vol. 
.\iii.; ("ave. Structure oj the Atmosphere in Clear Weather (1912) ; 
.\lfred de Quervain, Schweizerische Gronlandr Expedition 
(Zurich, 1920) ; E. Gold, “Barometric Gradient and Wind 
Force,” M.O. 190, and “The International Kite and Balloon 
.Ascents,” Geophysical Memoirs, No. 5, M.(^). 210. 

STATICAL RELATIONS 

The Fundamental Gas Equation. — The pressure p, thi* tem- 
IK’rature T, the density/) or the spiecifn volume v, are connected 
by the relations: 

p-RpT, or pv^RT, 

where A is a constant. If the pressure is in millibars, the tem- 
perature on the absolute centigrade scale, and the density' in 
grams per cubic centimetre, or the specific volume in cubic 
centimetres per gram, the constant R is equal to 2-S703Xio~\ 
When the air contains water vapour, but not sufficient to saturate 
it, an equation of the same foim may be used with a slightly 
different value of R\ but this equation must then be used only 
at temperatures which are sufficiently high to ensure that the 
air is not saturated. 

The Variation oj Pressure with Height. — The variation of pres- 
sure in the vertical is given by^ = —gp. This equation is readily 

d z 

derived by the consideration of the vertical forces acting on a cube 
two of whose faces are horizontal. It may be writ ten in the form 

1 _ X. 

dz Rf' p (h RT 

I'his equation cannot be integrated unles.s wc know the manner 

which temperature is related to height. If the temperature is 
constant the equation can be seen to yield on integration 


1 P A’- 

log ■— =~ — . otp^Poe RT, 
pii A / 

^7\l 1 X 

— (h)gAo~log/>), 

A' 


I . . 

! giving the height at which the pressure p is attained. If the rcla- 
j tion of pressure to height is given by '/’« 7 ’o — so that 


RCPo-Hz) 


then log ■ 


K , Ti) 


The.se t?<|uations form the basis of barometric altimetry. 

The Reduction of Pressure to Mean Sea Level. — When the 
pressure is measured at a station z metres above mean sea level, 
it is reduced to mean sea level by the addition of an amount 
equivalent to the weight of a column of air extending from the 
level of observation down to mean sea level; it being assumed that 
the mean vapour pressure through this column is equal to the 
vapour pressurir at the jjoint of oiiservation, and that the mean 
temperature can l)e tom[)iiled from the temperature at the 
level of observation, together with a lapse rate of 0-5" G per 100 
metres. It was agreed by the International C'onfereme at Inns- 
bruck in 1905 that the reduction of barometer readings .should be 
carried out in such a manner as to give results not differing by 
more than 3 mm. (or 4 mb.) from those derived on the above 
assumi)tions. Moreover it is found that if the height of the 
station does not exceed 500 metres results well within the assigned 
limit of accuracy arc obtained w'hen w’c ignore the humidity of the 
air, and the variations of gravity with latitude and height, and 
adopt Ihe dry bulb reading at the time of observation as the 
mean temperature of the column. For fuller details of these 
methods see Computer's Handbook, Section I. 

Adiabatic Changes in Ascending or Descending Dry 
Air. — Let the state of the atmosphere be specified by the 
variables p, p, T, at height z, and let p\ p\ V, dcnole the state of 
any displaced mass w'hen it is at height J'he accented letters 
will therefore refer to air which has been displaced from it.s 
normal environment. We denote specific beat of air at constant 

volume by (> and at constant pressure bv c^. Let \ = specific 

P 

volume of the moving air. In moving from height to height 
the loss of heat is ecjual to the work done by the moving 
mass in e.vpanding against the action of the [)ressure due to the 
environment: 

( rd V = —apdv, 

where a is the reciprocal of the .nechanical equivalent of heat 

! > 11 " ‘i:-: I" 

I /■' 

i Thus the rate of dccrea.se of temperature ot air ai'^ecnding adia 
batically is proportional to the ratio of tlic temperatures of ihr 
moving air and of the environment at the sanies level. In all 
; practical problems, this ratio may be taken as unity. Then 

' ~o-q86‘’C/ioo metres, or almost exactly i"C per 

; ^ /» 

. 100 metres. 

i Stability of Dry Air. — If a small mass of air originally at 
i level ^ be displaced vertically to height zA-dz, its temperature 


will change to 7 'A-d'J ' , where d 7 '' = 


In it.s displaced posi- 


tion it will be lighter or heavier than its environment according 

dT' , dT . dT . ag 

as is le.ss or greater than ---> / .c., according a.s — is > or < - • 

dz az ■ az if, 

Hence the air is stable or unstable according as the lapse rate is 
less or greater than the adiabatic lapse rate of j C per 100 metre.;. 
It can be re:idily verified that the condition for stability is thal 
the potential temperature shall increase wiih height. 

Adiabatic Changes in Moist but Unsaturated — I'lie argil 
menl u.scd above is applicable to moist unsat ura led air, pro- 
vided we give to R and c,, the approy)riate values. 'Fhe adiabatic 
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lap)sc rate is given by — - where c'p is now interpreted as the si)eci- 

^ p 

fic heat of the mixture of air and water vapour; but since the 
water vapour only accounts for a small fraction of the constitu- 
tion of normal air, c'p cannot differ by an appreciable amount 
from Cp, and the lapse rate for unsaturated air is only slightly 
less than that of dry air. 

Adiabatic Changes in Saturated Air. — When saturated air 
rises through its environment the cooling produced by expansion 
causes condensation, and the latent heat so liberated becomes 
available for maintaining the temperature of the air. Let the 
air be composed of x kg. of water vapour to i kg. of dry air. 
When (i+^) kg. of the mixture rises from a height z to height 
a quantity dx of water vapour condenses, and an amount 
rdx of latent heat is liberated, and used in heating the mixture 
and the resulting w’ater-drops. It wdll be assumed that the heat- 
ing of the watdr-drops may be neglected. In practice most of 
the condensed w'ater is eliminated, and the neglect of the heating 
of water-drops is in any case justified. 
dT 

N ear the ground — has the value of o- 56° C per 100 metres. The 
dz 

saturated adiabatic lap.se rate increases slowly with height, and 
at very low' temperatures at which x has become very small, it 
approaches a.symptotically the value of the dry adiabatic lapse 
rate. 

The values of the adiabatic lapse rate for .saturated and un- 
saturated air are of fundamental importance in meteorology. The 
mean lapse rate observed in the atmosphere is slightly greater than 
the saturated lapse rate, indicating stability for dry air, but in- 
stability for saturated air. In the.se conditions any mass of satu- 
rated air which rises becomes increasingly w'armer than its environ- 
ment at the successive levels w'hich it attains. 

Further, saturated air which is caused to descend immediately 
ceases to be saturated, and its temperature rises at the unsatu- 
rated or dr>' adiabatic lapse rate. Thus damp winds which rise 
over mountain ranges descend on the other side as very warm dry 
wdnds {jokn winds). The physical process involved in the con- j 
sideration of the saturated adiabatic lap.se rate is not in reality j 
an adiabatic process, since, as we have seen, it is not reversible, j 
For this reason it is frequently referred to as a pscudo-adiahatic : 
process. ' 

DYNAMICAL ASPECTS 

The Equations of Motion in Three Dimensions. — The mo- 
tion of an element of mass situated in latitude </>, longitude X, I 
at a distance r from the centre of the earth, may be represented ! 
by the following equations: 




rcosd) dt 

whence r“COS“0(X — w) == constant. (7) 

This equation simply states that when there are no forces the 
angular momentum about the axis of the earth is constant. If 
therefore we know the east to west component of velocity of a 
moving mass when in one latitude, we can compute the east to 
west component of velocity of that mass when it has moved to 
any other latitude. Care is needed in the u.se of this equation, since 
it represents only one a.spcct of the motion of the mass in ques- 
tion. By its use some highly questionable results have been 
derived in meteorology. 

When there is no vertical velocity, there are only tw'o equations 


II 

■e- 

c 

3 

1 

(S) 

dv 

■7- +2W7/sin0 =F. 
dt 

(o' 


The effect of the rotation of the earth is therefore allowed for by 
including in the statement of accelerations a term ao) sin0X ve- 
locity, and it is readily seen that this acceleration is at right- 
angles to the direction of motion. This is know’ii as the “deviating 
force due to the earth’s rotation.” The complete set of equations 
(4)1 (5), (fi) includes in addition an acceleration along the 
east-W'cst line, which is positive to east when the motion is down- 
ward, and a vertical component of acceleration proportional to the 
east-west component of velocity. Equations (S) and (9) hold for 
any rectangular axes in the horizontal plane. The forces A"", F, Z 
include all force's other than gravitation, such as viscous or fric- 
tional forces, or the components of the gradient of pressure. The 
part of these forces due to the pressure distribution may be 
written 

I ^ ^ T __ I ^ 
p dx p dy p dz 

Equations of Horizontal Motion. Steady Motion. — The 

dti dv div . , , , . ^ 

terms , » .-*> above, rcpre.scnt the total acceleration of a 

dl dt dt ‘ 

given element of mass, or is differentiation “following the 

lluid.” In terms of the velocity at a given point, the equations 
become 

dii dll dll • . V / ^ 

Vn 7' SI 110 " (10) 


dl 


Ox d V 


— — frcos0“- ;'sin0 0) — A‘ (i) j 

r04-2r0-t-rcos0siii0X(X — 2w) =• r (2) * 

r — ;'0= — ;'CO.S“0X(X — 2a’) *^Z— jg, (3) | 


(fv dl' d”i' 

hi/ .r 4-?'-; h 201 SI 110 -I. 

01 Ox dv 


(11) 


w’here oi is the angular velocity of the earth, g is the acceleration 
due to gra\nty, and Y, Z, are the components of the external 
forces re.solved along axes drawn to cast, to north, and vertically, 
respectively, but not rotating with the earth. In practice it is 
frequently more convenient to use cartesian co-ordinates referred 
to axes drawn as above, but rotating with the earth. The appro- i 
priate equations are: 


-T 2a;i’.sin0-f 

dt 

2W2t'COS0 — A’ 

(4) 

dv 

-J- +2a?z/sin0 
dt 

*F 

(s) 

dw 

2CD7/COS0 

dt 

-z. 

( 6 ) 


The derivation of these equations will be found in any standard 
textbook on dynamics; e.g., Routh’s Rigid Dynamics^ vol. i. p. 205. 

Equation (i) can be immediately integrated for the case of 
“no forces.” Putting .Y = o, it may be written 


_ , .1 r 1 .dll Ov , , 

In tne special case of steady motion, — = — o; and the terms 

01 . 0 1 

u ^ ii%r "i represent the centrifugal acceleration. 

Ox Oy Ox dy 

plus the tangential acceleration. The deviating acceleration due 
to the earth’s rotation is always at right angles to the path, and 
therefore cannot produce any change of velocity, but can in- 
fluence the direction of motion. Any particle projected on the 
earth’s surface, free from friction, will execute a circle, if we 
neglect variations of latitude. This circle is known as the circle 
of inertia. Its radius is proportional to the velocity of projection. 

Horizontal Motion Under Balanced Forces. The Gradi- 
ent Wind. — Equations (10) and (ii) above form an algebraic 
statement of the balance between the accelerations relative 10 
the earth and the deviating force, together with any other im- 
pressed forces. If V be the total velocity in the path, at a point 
where the radius of curvature is r, the accelerations relative tt» 

F' V dV 

the earth are — normal to the path, and along the tangent 
r ds 

to the path. Observational evidence points to the second of these 
terms being small by comparison with the other (Durward, Pro- 
fessioml Note No. 24, M.O. London, and Shaw and Lempfert 
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Life History of Surface Air Currents), and it is usually left out of 
further consideration. Equations (lo) and (ii) then state that 
the centrifugal acceleration balances the sum of (a) the pressure 
gradient, which acts at right angles to the isobar, and is directed 
towards low pressure; (b) the deviating acceleration 2ajrsin^ 
at right angles to the path; and (c) the viscous or turbulent 
resistance. 

In the first consideration of the problem, we neglect the effect 
of friction and turbulence which arc considered later. The cen- 
trifugal acceleration which ads at right-angles to the path must 
then balance (a) and (b) above. Since however the centrifugal ac- 
celeration is along the same line as (b), it follows that (a), which 
balances the two, must act along the same line, and the motion 
under balanced forces must be along the isobars. The equation of 
motion then becomes 

pressure gradient . , ^ x 

, •“ -=2a>sin0XF± - (12) 

density r 

The upper sign is used if the concave side of the isobar has low 
pressure, and the lower sign in the opposite ca.se. These two cases 
correspond to cyclonic and anticyclonic curvatures of isobars. 

It is convenient to represent the pressure gradient symbolically 
by 2a)p6’sin0, where p is the density of the air. Equation (12) 
then becomes 


tern of winds blowing counterclockwise round a centre of low 
pressure, both when considered relative to the earth and as 
motion in space. Thus both cyclone and anticyclone have in 
space the same direction of rotation as the earth beneath them. 
It can be readily verified that the second solution shown in equa- 
tion (15) is a clockwise rotation in space, for both cyclone and 
anticyclone. Large scale systems conforming to this solution do 
not occur in nature, and the solution is to be regarded as an 
algebraic accident rather than as having a physical meaning. 
Some evidence has been adduced by Brunt {Proc. Roy. Soc., A., 
1924) to show that such systems would be unstable if they could 
be produced momentarily. 

The Effect of Changing Pressure Distribution. — In a region 
where vertical motion is negligible, equations ( 10) and (ii) give, 
for heights at which turbulence may be neglected, 

(hi M ()p 

— 2aj7'sin0== (10) 

dt p fl.v 


dv , . , i dP 

- d-2a;;/sin0= - • 

dt p Oy 

Writing «'=]’, where i— V— i, 

we may (‘()m[>ine these two ecjiiations in the form 

dv dr dr dr • i- • 


2 si 110 -- j o) 1 " si 1104: (i () 

r 

'The solution of equation is called the gradient wind, and 
equation is generally referred to as the gradient wind equa- 
tion. The gradient wind is the wind w^hich, blowing around the 
isobars, calls into play a centrifugal force and a deviating force 
e.\actly suiheient lo bfilancc the jiressure gradient. When the 

V- 

isobars are not much curved, the term -- is small by comparison 

with 2corsin0, and may therefore be neglected, and r = G. This 
particular solution is known as the ffcostrophic wind. Equation 
( 13 ) may also be written 

p2 

2a)sin0( r — G) ” i — ; (14) 

r 

in which the upper sign is taken when the curvature of the isobars 
is anticyclonic, the lower sign when the curvature is cyclonic. 
It is readily seen from this that the geosirophic wind is an 
underestimate of the gradient wind in an anticyclone, and an 
overestimate in a cyclone. 

The Solution of the Gradient Wind Equation. — For anti- 1 
cyclonic motion the solution of the quadratic equation (13) | 
becomes 

f,s) 

Expansion of the radical gives 

I' ^ ra)sin0 j i ' " etc ) [ • (16) 

f \ rwsin<p r‘Ci;2s2iF0 /) 

J’he upper sign gives a solution which is continuous near straight 
isobars, where V — G, while the second solution would demand 
indefinitely high velocities near straight isobars. Thus the only 
physically appropriate solution of (16) is 


dV dV iiV 
dt Dt * Dx 


p\ux dv/ 


Differentiating (34) again partially with resi>cct to /, we obtain 

d dV . . dr I /dP , . d/>\ , Dp 

. _ 2/tjsin0 -r- — ( 4 / . I where/)- 

d/ dt Dl pVd.v dv/ Dt 


and .substituting in (21 ) for - -- we find 

Dt 

( u 4 .!•-) (//-f /7')4--?/wsin0(//4"»i>) 

d.v dv/ , , 

(22) 

if Dp , .Dp\ i (Dp , ,Dp\ i D d ^ ^ 

= — ( t;- “b / -.7“ ) { ./ “1“^ ~r ) , ... ( //4" /r). 

p\d.v dy/ 2cosin0pVd.v dy/ 2cosin0 Dt dt 

Now p is represented ap[)ro.\imatcly, averaged over three 
hours, on the isallobaric charts, and the term in p can be readily 
estimated from the chart of isallobars. Brunt and Douglas 
{Memoirs R. Met. Sot. No. 22, J02(S) have shown that the term in 

“ is usually small bv comparison with the others, and that 

the centrifugal accelerations arc likely to be small. Equation (22) 
wall then state that the wind is made up of the geostrophic wind 
blowing round the isobars, with an added component blowing 
acro.ss the. isallobars into the isallobaric low, and of intensity pro- 
portional to the gradient of isallobars. In the same paper Brunt 
and Douglas show that the ‘‘isallobaric” component of wdiul can 
be readily computed by the use of the geostrophic wind scale. 

The Equation of Continuity. — The hydrodynamical equa- 
tion of continuity may be written 


■f Y (p/0 ' 
d.v 


D , ^ r 

. 7 - (p7^)4- V- (pw) = 
dv Dz 


r -rwsin 




The corresponding solution for cyclonic motion is olHaincd by 
changing the sign of the radius of curvature r, and is therefore 

(18) 

Equation (17) gives a system of winds blowing clockwise 
round a centre of high pressure, but ever3n?v’here with a velo- 
city less than ra)sin0. The anticyclone therefore has a slower 
rate of rotation than the earth beneath it, and is therefore a 
counterclockwise circulation in space. Equation (18 ) gives a sys- 


Thus a system of geostrophic. winds will satisfy the equation 
of continuity w'ithoul vcrtiial motion. This result is of consid- 
erable physical significance in view of the fact that practically 
all rainfall is produced by ascending air. It follows that in a 
system of purely geostrophic winds, there can be no rainfall, 
since there can be no convergence. Tlje importance of equation 
(22) above lies largely in the fact that the isallobaric component 
gives convergence of winds into a region of low values on the 
isallobaric chart, and so accounts for the occurrence of rainfall 
in the.se regions. Conversely regions of high values on the isallo- 
baric charts are regions of divergence, and therefore of subsi- 
dence of air, and are in general regions of relatively fine weather. 

The Nature of Wind. Turbulcnce^)n account of fric- 
tion at the surface of the earth the air is always in turbulent mo- 
tion, eddies being formed in much the same way as in a stream 
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of water niovinff over an uneven bed. The pattern of the eddies 
is made visible by smoke from a chimney or other fire, but the 
fact that the motion of air is not steady motion is clearly shown 
by any anemometer chart on which the instantaneous velocity 
or direction of the wind differs considerably from the mean value 
over an interval of time. Since eddies formed in an air current 
are of finite size they must cause mixing of adjacent layers of 
air, and they therefore act as agents in diffusing momentum, heat, 
water vapour, dust, carbon ioxidc, and other properties or 
constituents of the atmosphere. 

G. I. Taylor {Advisory Committee for Aeronautics, R. and M., 
\o. ,^45 ) showed from very simple considerations that if the 
instantaneous deviations from the mean wind be represented by 
u\ i'\ re.spectively along the direction of the mean wind, at 
right -angles to the mean wind in the horizontal plane, and vertical, 
then the mean values of t are approximately equal. This 

is equivalent ti' an equiparlition of eddying energy in three dimen- 
sions. The com]ionents ii\ '/ and w' are fre(]ue.ntly referred to 
as the romjwnruts of eddy velocity. Later observations indicate 
that the e(iui])ariiiion of eddying energy is not strictly correct, 
hut no theory has yet l^een fuit forward which is capable of ex- 
))laining in a satisfactory manner all the phenomena associated 
with turbulent motion in the atmosphere. 

In a later pai)er [Phil. Trans., A., iqi5) Taylor considered the 
effects produced when an eddy which is a normal specimen of 
the air at its original level moves to a new level carrying with it 
the properties of the air at its original level, and there being dis- 
integrated by mixture with its new environment. He found that 
the power of the atmosphere to tran.smit heat, horizontal momen- 
tum. etc., in the vertical direction through the medium of eddies 
is repre.'^ented by a constant A', the eddy cliff u.sivity. which is I 
roughly eijiial to \wd, where w is the mean vertical com- • 
ponent of velocity in the eddies, and d the mean diameter of the i 
edilies. 'rhe value of K on any particular occasion will depend ; 
upon a nuiri()er of factors, notably the nature of the surface of the j 
ground, the mean wind at a standard height, the lapse rate of ; 
temi)erat ure, and possibly the rate of variation of wind with | 
heighi. Perhaps the mo.-i illuminating of Taylor’s contributions to j 
this subject was the sugge.stion that A' is the same for the upward ; 
lluw of momentum, heal, waier vapour, or any other factor. A 
more general treatmenr of the question has been given by L. F. 
Richardson (Proc. Roy. Soc., A., 1919). 

The Variation of Wind with Height in the Lowest Lay- ; 
crs. — If in fig. 5. 0 G represents the geostrophic wind G in mag- j 
niludc and direction, and 0 P the wind at height z in magnitude i 
and direction, then P sweeps out an equiangular spiral, and the 1 
line OS, rcfiresenting the surface wind, is a tangent to this spiral, j 
The FpiriJ .summarizes the distribution of wind with height in a I 
convenient form. It attains the geostrophic velocity at a lower j 
height than the geostrophic wand direction, and as W’as shown by 1 
r/ J. Taylor 1 ( 17 . A. Met. Soe., 1914 ). this fits the observed facts 
with reasonable accuracy. The geostrophic wind should give a 

good a]iproximati()n to the actual 

( nndii ion.-; at a height of aliout 
I km. li follow.- that the effect 
of turl.uiince due to the ground 

only ex! end- [n heights of 500- 1 \ 

1 .000 metres. .1 / « 

Taylor s treatment of turbu- ° ® 

ience in terms of a coefficient A 

which is assumed to be independ- | 

ent of heighi. thus enables us ^ 

to account for the generaj nature of the variations of wind and | 
temperature in the lower layers of the atmosphere, through the ' 
undTtairiiy a- to the contribution of direct radiation and ab- ‘ 
.sorpiiori to the temperature changes, renders uncertain any j 
•‘siirnatt: of K from the tenii>eraturc variations alone. The use of } 
faylor's r oefficient K ha.s Jed to a clearer physical understanding ! 
oi the processes associated W’ith turbulence in the atmosphere, yet ! 
it is certain that no theory at pre.senl available is rapaWe of cx- 
f>I.aining all the facts. In this connection see also papers by L. F. 
kicharrlson in Memoirs A. Met. Soc. vol i. \o 1, and Proc. Roy. 


Soc. A, 1926. 

A theoretical discussion of the form of clouds of smoke emitted 
from point and line sources, based on an extension of Taylor’s 
method of treatment, has been given by O. F. T. Roberts in 
Proc. Roy. Soc. A, 1923. The subject of turbulent motion in 
the atmosphere has been discussed by Schmidt in a number of 
papers published in the SitzHnubcrichte d. Wiener Akad. d. Wiss. 
from 1917 onwards, by Sverdrup in papers in the publications of 
the Geophysical Institute, Leipzig, and elsewhere, and by Hessel- 
berg in Gcofisiske Publ. vol. iii. A discussion of this and many 
kindred subjects, together with full references to the work of 
English and Continental writers will be found in Weather Pre- 
diction by Numerical Process by L. F. Richardson, 1922. 

Variation of Wind with Height in the Upper Layers. — 
The turbulence produced at the ground only affects the wind 
distribution in the low'esL kilometre or so. Beyond these heights 
the variations of wind with height are to be ascribed to the 
horizontal distribution of temperature. For the wind at any level 
beyond the reach of turbulence will approximate to the geostrophic 
wind computed from the isobars at that level, and the distribution 
of pressure at any level depends not only on the distribution of 
pressure at mean sea level, but also on the distribution of the 
temperature in the intervening layers. Assuming the wind to be 
geostrophic mathematical analysis seems to indicate that when 
there is no horizontal gradient of temperature the wind is at all 
heights proportional to the absolute temperature. When there is 
a horizontal gradient of temperature the wind at a level S2 can 
be derived from the w’ind at level Z\ by first reducing (he wind 
at the lower level in proportion to the absolute temperature, and 
then adding to it a component blowing around the isobars of 
mean temperature in the intervening layer, keeping low tempera- 
ture to its left, just as the geostrophic wind blows round the 
isobars, keeping low pressure to its left. The Computers Rand- 
booh .Section ii., Sub.section 3, finds the magnitude of the horizon- 
tal temperature gradients corresponding to a given distribution of 
velocity. 

The Transformation of Energy in the Atmosphere by 
Turbulence. — The effect of the vertical transfer of horizontal 
momentum by eddies can be represented as a virtual frictional 
force. Brunt has shown (Phil. 1926) that the loss of energy 

of the winds due to turbulence is roughly equal to 5X10“^ kw. per 
square metre, amounting therefore to the equivalent of a little 
over 2% of the incoming solar radiation. In the same paper it is 
.shown, with certain assumptions, that if there were no incoming 
.solar energy, the effect of turbulence would reduce the winds to 
one-tenth their original value in six days. No such annihilation 
of the atmospheric circulation occurs, and the average conditions 
persist year after year. The loss of kinetic energy by turbulence 
is therefore continually compensated by the transformation of 
roughly 2 <7; of the energy of the incoming solar radiation into 
kinetic cnerg\’. The compen.sation is not however to be regarded 
as a process which is always adjusted with precision. It probably 
proceeds by a kind of trial and error method, and this lack of 
smoothness must, in part at least, account for the variability of 
terrestrial weather. 

The Classification of Winds.--If the motion of air be re- 
ferred to three axes x, y, 2, of which 2 is vertical, and x and y in 
the horizontal plane, drawn to east and north respectively, the 
equations of motion may be written in the forms 

dn . , , . I fPu ( , 

'7 — 2wi'sin<^-|-2i*>w;cos</>= -fA — , 

dl p ax oz- 


dv . 

— +2wz/sin0 
dl 

dw 

— 2u}UCOS<h 

dl 


p i)y < 92 - 


Jeffreys (QJ^R. Met. Soc., 1924) has given a classification oi 
winds based on the relative magnitude of the different terms in 
the.se equations. He points out that the pressure terms 
always be important, since the contrary would mean that each 
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portion of the fluid was free to pursue its own path independently 
of the remainder of the fluid, and unaffected by impacts with the 
surrounding portions. It could only be unaffected by the effect of 
impacts if the free path of a molecule were great when compared 
with the horizontal displacement of the fluid, a condition which 
is never satisfied in the portions of the atmosphere accessible to 
observation of any kind. 

It can readily be shown that the left-hand side of equation (i,) 
is usually negligible, and is always small by comparison with 
dw 

gravity. The acceleration ~ > even in thunderstorms, in which 


it probably attains its maximum value, never exceeds 5% of the 
gravitational acceleration. Equation (3) will therefore be re- 
placed by 


I dp 

p dz 


(4) 


and in equation (i) the term involving the vertical velocity w 
will be neglected. Since the pressure term is always important, 
at least one of the other terms must be comparable in magnitude 
with it. Jeffreys distinguishes three cases. 

Eiderian Winds, — Case (i). The rotational and frictional 
icrms are here small by comparison with the accelerational term. 
'Fhe winds .satisfying these conditions are called “Eulerian,'’ after 
Kuler, who first found their equations. 

Geosirophic Il'inds. — Case (2). The rotational terms far exceed 
both the accelerational and frictional terms. 

The winds are everywhere along Ihe isobars, with a velocity pro- 
])ortional to the gradient of pressure and to the secant of the 
latitude. Jcffre3's calls such “Geostrophic,” following Sir Napier 
Shaw. 

Antitriptic Winds. — Case (3). The frictional terms exceed the 
rotational and accelerational terms, and the wind is driven by the 
pressure gradient, but its velocity is limited by friction, provided 
the journey is sufficiently long. Jeffreys calls these winds “anti- 
triptic” (Or. Tpt^ts = friction). 

In applying this classification Jeffreys reaches the general con- 
clusions that: (a) world-wide phenomena, including the general 
circulation and its seasonal variation, (b) phenomena on a con- 
tinental scale, including the disturbance of the general circulation 
in the interior of continents, and (c) phenomena on a .scale 
comparable with the British Isles, including the moving cyclone 
of temperate latitudes, all satisfy the condition that the rotational 
terms exceed the accelerational terms, so that they belong to 
classes (2) or (3) above. To distinguish between the two possible 
alternatives, Jeffreys appeals to observations of winds, which do 
not deviate more than four points from the isobai at the surface, 
and which at a height of a kilometre and above follow closely the 
tlirection of the isobars. These winds are thus at least approxi- 
mately geostrophic. In tropical storms, whose average diameter 
may be taken to be comparable with 80 km,, and in which the 
wind v^docities may attain 70 metres per second, the accelerational 
terms are not negligible, so that the tropical storm is not geo- 
strophic. Since the time of revolution of the tropical storm is only 
a few hours, while the storm might la.st for several days, the 
<‘ffect of friction must be relatively small, and the tropical storm, 
‘tnd a fortiori the tornado, must be Eulcrian in character. 

Jeffreys’ detailed analysis of land and sea breezes, and of moun- 
tain breezes, show that they are mainly antitriptic. 

The General Circulation. — The main features of the dis- 
tribution of pressure and winds over the earth are best shown by 
maps. {See section on Distribution of Winds over the Globe,) 

When wc come to consider the theoretical explanation of the 
tnain features of the earth’s circulation, we find that no satisfac- 
b'ry theory has been advanced to explain these phenomena. Two 
I’lpers by Jeffreys in the QJ. of the R. Met. Soc.. Jan. 1926 and 
1927, indicate the most hopeful lines of future attack upon 
problem. Jeffreys shows (hat no circulation which is completely 
ymmetrical about the poles could maintain itself against fric- 
and concludes that the cyclones of middle latitudes are to 
ho regarded as essential features of the general circulation rather 
than as disturbances superposed upon the general circulation. 
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Surfaces of Discontinuity. — ^Thc possibility of having tw'o 
currents of different densities flowing side by side with dillercnt 
velocities, separated by a definite surface of discontinuity, was 
first demonstrated by von Helmholtz. The slope of the surface 
of discontinuity to the surface of the earth can be derived from 
the equations (4), (5), (6) of the section Dynamical Aspects. 

The lines of the discussion would follow those laid down by 
Helmholtz and Margules. The two currents are assumed to be 
I separated by a clearly defined surface of negligible thickness. 

I In the atmosphere, however, this condition is never accurately 
reproduced, and the mathematical surface of separation is re- 
placed by a layer of transition in which both the velocity and 
temperature change over gradually from one set of conditions 
to the other. Pilot balloon ob.servations freciuently di.splay this 
hycr of tran.sition, whose thickness is usually of the order of 
500 metres. It is not probable that the slo^ie of the layer of 
transition differs much from the computed slope of the mathe- 
matical surface of discontinuity. The chief limitation met in the 
I application of the formulae consists rather in the fact that the 
motions of the two currents are not always parallel to the surface 
line of separation, so that the warm current climbs up over the 
cold current. 

THE ORIGIN OF CYCLONES OP MIDDLE LATITUDES 

The Convection Theory. — The so-called convection theory 
of the origin of cyclones .supposes that thermal causes produce 
a strongly localized ascending current in one pflace, and that 
the convergence of air from the surrounding regions to take the 
place of the air rerntn^d by the ascending current brings into 
existence a circulation of winds round the centre, in the counter- 
ciockwi.se direction. The resulting cyclone is effectively to be 
regarded as a disc of revolving fluid. The nature of the cir- 
culations produced when fluid is removed from a disc of fluid 
revolving with a constant angular velocity f, was first given by 
Rayleigh (Proc. Roy. Soc. A., vol. xciii.) who .showed that the 
resulting transverse velocity v at distance r from the centre is 
given by the equation 


where B is proportional to the amount of fluid removed. It w'as 
shown by Brunt {Proc. Roy. Soc. A., vol. xc ix. ) that the original 
velocity of rotation f might be merely the rotation of the air 
with the earth, in which case the sub.sequent motion relative to 
the earth became 

Bw 

r = — — 

r 

Thus inten.se localized convection in air originally still should 
give rise to a cyclonic circulation, pro\ided it is pos.sible for the 
air which ri.ses (0 be carried away from the region in question, 
sc as to provide for the diminution of j>ressurc at the centre. 
The most obvious method of removal of the ascended air is 
by means of a strong current in the upper air. It is readily seen 

that unless there is somewhere in 
the upper air a current sufli- 

ciently strong to carry the as- 
( ended air quickly aw'ay from the 
region of ascent, there is no pos- 
sibility of forming a cyclone. 

For if air is removed vertically 
from the lower layers, there is 
a converging flow of air from 
the surrounding region to take 
the place of the air removed, and the net result will be to increase 
the pressure over the region. This in turn will set up a pressure 
gradient opposing the inward motion, and must rapidly check 
the motion of convergence. 

On this theory the cyclone consists of a column, or rather 

of a disc of revolving fluid, rotating about the centre of lowest 

pressure, and having a system of circular isobar.s. If the con- 
vection is set up in a moving current, the cyclone has the general 
motion of the current (Shaw, Geophysical Memoir No. 12 and 
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Proc. Roy. Soc. A., 1917). This theory and some of its conse- 
quences have been discussed in some detail by Sir Napier Shaw 
in The Air and its ir/7y5. 

Shaw describes the cyclone as originating in the ascent of a 
mass of air which is lighter than its surroundings. The ascending 
mass of air has no inviolable boundary, and as it rises through its 
environment the turbulent motion set up at its boundaries causes 
a partial mixing with the environment, with the result that an 
increasing mass of air has its temperature raised above that 
of its immediate environment. This pro- 
cess is called the ^'eviction” of air. 

The Polar Front Theory. — ^Dove de- 
veloped in some detail the idea that a 
cyclone could be regarded as a region of 
opposition of warm and cold currents, and 
a number of later writers supported this 
same view. The work of Shaw and Lemp- 
fert (Shaw, Forecasting Weather, chap. 

7) in the Lije History of Surface Air 
Currents led them to the view that the 
air currents in a cyclone could be repre- 
sented diagrammatically by fig. 6, and 
that the rain which fell in the cyclone 
could be explained by the forced ascent 
due to conv’ergcnce, or by the ascent of 
warm air over cold air. 

Later Bjerknes combined this pic- 
ture of the cyclone with the ideas of 
Helmholtz. The latter had showm that it 
w’as possible for two currents of different 
temperatures and different velocities to 
flow side by side, separated by a surface 
of discontinuity, the arrangement being 
entirely stable. Bjerknes (“The Dynamics 
of the circular v^ortex,” etc., Geofysiske 
Publikationer, Oslo, vol. ii. No. 4 and 
“The Structure of the Atmosphere When 
Rain Is Falling,'’ Q.J.R. Met. Soc., 1920) 
suggested that the cyclone should be vis- 
ualized as a w’ave on the surface of separa- 
tion bet\yeen cold easterly currents of ^ cycle of 

|K)lar origin, and warm westerly currents 
of equatorial origin. The cold air of polar origin is called “polar 
air,” and the warm air of equatorial origin “equatorial air,” while 
the surface of separation is known as the “polar front.” The 
theory put forw’ard by Bjerknes, the “polar front” theory, has not 
yet been fully developed. To begin w’ith, the development of 
waves in an inclined surface of separation has not been treated 
with mathematical precision. The whole question of the exact 
processes involved in the production of cyclones at a polar front 
bristles with theoretical difficulties. The pwlar front is only in- 
clined at a very small angle (^° to i®) to the horizontal plane. 
Bjerknes regards the waves w’hich form at the {K)lar front as 
gravitational weaves, and he suggests that the effect of the earth’s 
rotation will be to increase the extent of the horizontal deviations, 
so that they become enormously greater (instead of much less) 
than the vertical di.splacements. The w’av’es increase in amplitude, 
and a cyclone sometimes forms at the northern crest of a wave. 
This theory is strongly reminiscent of Emden’s theory of sun 
sp>ots (Gaskugeln, 1907). As put forward by Bjerknes it presents 
numerous gaps, and the argument is of a general character. 

The process of formation of a cyclone, according to this theory, 
can be most readily explained by reference to the diagrams of 
fig. 7, where a the broken line represents a portion of the undis- 
turbed p>olar front, appearing as a straight line on the map, 
separating the cold easterly current of high latitudes from the 
warm westerly current of lower latitudes. The part of the polar 
front in the rear of the warm tongue is called the “cold front.” 
Fig. 8 repesents the idealized cyclone. In the course of time the 
whole of the warm air is raised from the ground, as shown in c 
of fig. 9, and the depression is then said to be occluded. Details 
of the various phenomena associated with the polar front will be 


found in papers by J. Bjerknes and other Norwegian meteorolo- 
gists, in the Geofysiske Publikationer, vols. i., ii., iii., as well as in 
papers by various English writers in the Q.J.R. Met. Soc. from 
1923 onw^ards. 

A very complete summary of the views of the Bergen (Nor- 
wegian) school together with a detailed application of the Nor- 
wegian methods to a particular case of a polar front by Bergeton 



Fig. 8. — DIAGRAM OF IDEALIZED CYCLONE (YOUNG) 


and Swoboda, in the Proceedings of the Geophysical Institute of 
Leipzig (vol. iii.) should be consulted. 

A point of importance which is seldom mentioned in writings 
on these topics is that the cold front cannot be a true wedge 
with its point at the ground. The effect of friction at the ground, 
causing slowing down of the motion of air near the ground rela- 
tive to the air at say 500 metres above the ground, is to cause 
the cold air to have a distinct nose raised abovT the ground. This 
has been confirmed by observations of temperature taken at dif- 
ferent heights above the ground. Bjerknes has suggested that 
the polar front extends over very considerable distances, and may 
have a family of cyclones strung along its length. Each successive 
cyclone of a family passes further southward than its predecessor, 
and finally the family of 4 or 5 cyclones passes away, and a new 
family starts at a fresh polar front. 

The practical application of the Norwegian ideas to the analysis 
of synoptic charts has led to very definite advances in forecasting 

weather, and though the theory 
w'hich presents the cyclone as a 
wave in the polar front is very 
incomplete, the practical ideas 
developed by J. Bjerknes have 
helped to focus attention upon 
the physical consequences of the 
interaction of currents of air of 
different origin. It is beyond 
question that many cyclones do 
form at boundaries between cold 
and warm currents, and that they tend to follow the motion of 
the warm currents. Also the phenomena associated with th« 
“occlusion” of cyclones are readily found on the weather map. 

The Austrian View of the Origin of Cyclones. — ^Austridi! 
writers, notably Exner (Dynamische Meteorologies 2nd Auflagf. 
p. 337 et seq.), have regarded the development of cyclones at the 
surface of separation of warm and cold air as following a dif- 
ferent course. In fig. 9 the cold air is shown shaded, the warm 
air unshaded. The first step is a deflection of the cold current 
southwards by one of the land masses of Greenland, Spitzbergen. 
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Franz Josef Land, or Novaya Zembla, giving an outburst of cold 
air into the warm air, as shown in fig. 9 (a). The further de- 
velopment is shown in fig. 9 (b). The cold tongue C cuts off the 
direct supply of warm air into the region A, leading to the forma- 
tion of a centre of low pressure there, with stream lines as shown 
in the diagram. The cold tongue is drawn along in the general 
direction of the warm air. Behind the cold tongue air is dammed 
up and forms an anticyclone. 

Like the Norwegian scheme of construction of the cyclone, 
Exner’s scheme attaches great importance to the j)henomena of 
ascent and dc.scent of cold air at fronts, but Exner docs not regard 
the cyclone as of purely dynamical origin. Among recent impor- 
tant paixTs by Austrian writers on this and kindred subjects, refer- 
ence should be made to papers by Exner in Sit zim fisher. Winicr 
Akad. (from 1906 onwards), Gcof^rafiska Anmler (1Q20) and 
Annalcn Hydrog. u. Mat, Met. (1919); by Ficker in the Mete- 
orologische Zritschrift (from 1910 onwards) and by A. Wegener 
in the same journal (1921). A paper by Ficker in Met. Zeit. 
( March, 1923) gives a bibliography of the more important papers 
up to that date. 

The Amalgamation of Vortices. — In a scries of pat3crs 
(Q.J.R. Met. Soc.y vols. xlvii. and xlix.) Fujiwhara developed a 
theory of the origin of cyclones which he based uix)n observations 
of the behaviour of vortices in water. The usual hydrodynamical 
ireatment of vortical motion in fluids leads to the conclusion 
I hat two vortices with the same sense of rotation should rci)cl each 
other, while two vortices with opposite senses of rotation should 
ajproach each other, k'ujiw'hara’s observations gave precisely 
the opposite result, that vortices rotating in the same sense attract 
each other and eventually amalgamate, and that vortices rotating 
in oi)positc .senses should repel each other. Thus when a number 
of vortices having the same sense of rotation exist in proximity to 
one another, they tend to approach one another, and to amalga- 
mate into one intense vortex. When a large vortex absorbs a 
.smaller one, its intensity is increased. These results described in 
I'ujiwharas papers, are by no means new. Similar results are 
described by Mrs. Ayrton (“On a new method of driving off 
poisonous gases,” Proc. Ray. Sac. A., 1919), Ahlbom {Pkys. Zeit. 
.\xiii. ) and others. 

The Travelling Anticyclone-— The anticyclone is to a cer- 
tain extent the conv(?rse of the cyclone, in that it is a centre of high 
pre.ssure, and has a sy.stcm of winds which blow round this centre 
in a clockwise sense relative to the earth. It is also commonly re- 
garded as a region of descending air, but this is only true when the 
unit of time is the day or the week. The estimates which have 
[)een made by Shawr of the rate of descent of air in anticyclones 
give velocities of the order of a few hundred metres per day. 

No satisfactory theory of the origin of the travelling anticyclone 
has been evolved. Exner {Dynamische Meteorologie 2te. Aufl., p. 
358) suggests that its origin may be due to the motion of currents 
of air from low latitudes w’hich bring wdth them part of the 
stratosphere above them. Hanzlik (Denkschriften Wiener Akad., 
1908) investigated a number of anticyclones and classified them 
as “warm” and “cold.” The cold anticyclone is shallow and does 
not extend to the strato.spherc. Its motion is usually rapid. The 
warm anticyclone extends to higher levels, and its motion is slight. 
An anticyclone may frequently arrive over Europe as a cold anti- 
cyclone, but if it becomes stationary, then according to Hanzlik 
it may become warmer and more intense. 

The line-squall, waterspout, and tornado are discussed in some 
detail by M. A. Giblett on “Line-Squalls,” Journal Roy. Aero. 
Soc. 1927. Tropical cyclones (hurricanes) are described in any 
textbook (e.g., Geddes’ Meteorology or Hann’s Lehrbuch der 
Meteorologie). Exhaustive studies of these phenomena are given 
by Mrs. E. V. Newnham in Geophysical Memoir No. 19, and by 
Cline in Tropical Cyclones. A fully illustrated article on “Torna- 
does” by R. de C. Ward will be found in the Quarterly Journal 
R. Met. Soc., 1917. 

Elastic Oscillations of the Atmosphere. — The first estimate 
of the free periods of oscillation of the atmosphere was made by 
Rayleigh {Collected Papers, vol. iii. p. 335, and Theory of Sound 
§ 333)* who found that in an isothermal atmosphere the vertical 
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oscillations, w^ould be negligible, but that the horizontal oscillations 
should have periods 27 rr/aV;/-+i where r is the radius of the 
earth, a the velocity of sound and n is an integer. Rayleigh found 
the lengths of the first three periods to be 23-8, 13-7 and 9-7 hours. 
Oscillations of such long periods as these, however, should be iso- 
thermal rather than adiabatic, and the Newtonian value of a 
should give a better approximation to the true periods. The i^er- 
iods .so obtained are 28-1, 16-2 and 11*5 hours. 

Rayleigh neglected friction and the rotation of the earth. These 
important factors were however taken into account by Margules 
(Sitzuiigsher. Wie 7 ier Akad. ci. part iia; cii. part 2a. An abstract 
of these papers is given by Trabert in Met. Zeit. (1903) in a re- 
di.scussion of the whole question. Taking only rotation into 
account the period of 16-2 hours becomes 12-3 hours for oscilla- 
tions along the meridians, and 11*94 hours for oscillations along 
the parallels of latitude. 

At any station in the tropics a barograph trace shows two com- 
plete waves each day, maxima occurring approximately at 10 a.m. 
and 10 P.M., and the minima at 4 a.m. and 4 p.m. local time. The 
amplitudes of these waves are greatest at the equator, and dimin- 

1. sh with increasing latitude. Beyond latitude 50®, this double 
w\'ive becomes indi.stinct, and in latitudes above 70®, the nature 
of the phenomena changes. Near the poles the maxima of the 
pressure weaves occur everywhere at approximately the same abso- 
lute time, between 10.30 and 13.30 Greenwich mean time (Simp- 
son, “The Twelve-Hourly Barometer Oscillation,” Q.J.R. Met. 
Soc., 191 S). 

The atmosphere thus appears to vibrate in two ways. First there 
is an oscillation everywhere parallel to the equator, whose ampli- 
tude is a maximum at the equator and diminishes to zero at the 
jioles. The maxima of pressure due to this vibration occur at the 
same local times at all points on any one circle of latitude, with 
possibly a slight lag in going from latitude to latitude. In the 
second place there is a vibration from equator to poles along the 
circles of longitude, due to a stationary w^ave whose maxima occur 
simultaneously everyw^here on a given circle of latitude. The 
amplitude of this vibration is greatest at the poles, where it is 
far greater than the amplitude of the first tyi)e of vibration. 

SOME PHYSICAL CONSIDERATIONS 

Radiation in the Earth’s Atmosphere. — The sun has an 

“effective” temperature of about 6,000® C and the position of 
maximum intensity in the band of wave lengths covered by the 
solar spectrum is at about 0 7 ju. Such radiation is only very 
slightly absorbed on its pa.ssage through the atmosphere, and .so 
reaches the earth's surface with only a slight diminution of in- 
tensity by absorption, though wdth some loss by reflection from 
clouds. At the earth’s surface, and particularly over the sea, some 
of the incoming beam of solar radiation is reflected upw^ards, while 
the remainder is absorbed. The radiation reflected back from 
clouds or the earth's surface pa.sses outwards W'ith very slight loss 
by absorption, and is therefore of no effect in healing the earth 
or its atmosphere. Aldrich (.Ifina/s Astroph. Observatory iv., App. 

2, 1922) computes the fraction of radiation lost by reflection by 
clouds, the earth’s surface, dust and other causes as -43. 

The earth in turn sends out radiation, whose wave-length is 
appropriate to its temperature. The maximum intensity of the 
terre.strial radiation is in the neighbourhood of lo/x and such 
radiation is partly absorbed by the wMter vapour in the atmosphere, 
wrhich also in turn sends out long wave radiation. 

In any discussion of the effects of radiation uix)n an isolated 
element of air we must therefore take into account the radiation 
coming upward from the lower layers of the atmosphere, and the 
radiation coming downward from the upper layers of the atmos- 
phere. Unfortunately the.se do not include all the possible sources 
of heat affecting the clement of mass under consideration. As we 
have seen in the section Dynamical Aspects, one of the effects of 
turbulence is to produce a vertical flow of heat, which is upward or 
downward according as the lapse rate is greater or less than the 
adiabatic. In addition to this, there is a latitude transfer of heat. 
The equator being warmer than the poles, any motion of air across 
the circles of latitude carries warm air uole-ward or cold air equa- 
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lor-ward. Hcna? in considering the radiative eti’ecls oyer any par- 
ticular zone, we must allow for the fact that it receives heat not 
only by direct radiation from the sun, but also by horizontal 
convection from other latitudes. 

In computing the total amount of the incoming solar radiation, 
a deduction of 43 is made from the theoretical value, to allow 
for albedo or loss by reflection. 

Variability of the Solar Constant. — The intensity of solar 
radiation falling in unit time on unit area of a surface placed 
perpendicular to the incoming beam, and at a height suflicientJy 
great to be tree from the scattering and absorption of the atmos- 
phere, is called the solar constant. Its mean value is usually given 
as J i)3 gram calories per sq.cm, per minute, or J35 kw, per sq.dm. 
A long serie.«; of measurements at the Carnegie Institution's ob- 
servatory on Mt. Wilson show it to vary betw^een i-go and i-gS. 
Clayton in a discussion of solar activity and long j^eriod weather 
changes {^Smithsonian Misc. Coll., vol. Lxxviii., No. 4), shows that 
high values at IVIt. Wilson are simultaneous with high values at 
Calama. Chile. This appears to establish definitely that the changes 
noted from time to time in the measurements of solar radiation 
are real changes in the amount of solar radiation. (See Annals of 
the Astrophysical Observatory of the. Smithsonian Institution.) 

Abbot has recently discovered a pcr.sislent period of 153 months 
in the variation of the solar constant, and there is evidence of a 
number of other shorter periods. It has been suggested by Ameri- 
can writers that the variations of the solar constant are effective 
in varying terrestrial weather (H. H. Clayton, World Weather). 

The Direct Effects of Incoming Solar Radiation. — The 
process of convection of heat only becomes operative when 
the lapse rale has surpassed the adiabatic limit. Observations 
show that temix?rature begin.s to rise at heights of 50 ft. and up- 
wards long before the lapse rate has reached the adiabatic presum- 
ably on account of the effect of direct radiation from the ground. 

Over the oceans, a larger fraction of the incoming radiation is 
reflected back upwards, and effectively lost .so far as heating the air 
is concerned. Some of the energy is used up in evaporation, and 
the remainder is absorbed by the water. As solar radiation is able 
to pass through a considerable depth before it is completely ab- 
sorbed, the heating effect is distributed through a great mass of 
water. The diurnal range of tcmixTaturo over the sea is consider- 
ably less than over land. It amounts to about 1° F at most. Simi- 
larly the seasonal variation is far less over the sea than over land, 
and this accounts for the fact that oceanic climates are more 
equable than continental climates. 

A further complication arises from the iire.sencc of air along 
with the water-vapour in varying relative proportions. The dry 
air is of no consequence in producing radiation or absorption, but, 
as it shares with the water-vapour the heat which the latter 
absorbs, it.s presence is equivalent to weighting the w^ater-vapour 
with an added specific heat. The effect of cooling of the surface 
layers by radiation at night in producing fog and mi.st is dis- 
cussed by G. I. Taylor ((J.J.R. Met. Sor., igi;). 

When the atmosphere is heated by the .sun the consequent 
expansion lifts the upper layers, and so increases their gravita- 
tional potential. 

The Ascent and Descent of Air. — While the lap.sc-ratc re- 
mains on the average les.s than the dry adiabatic, but slightly 
greater than the .saturated adiabatic, we can readily conceive 
of any isolated mass of air which has become saturated and at a 
slightly higher temperature than its environment, being able to 
rise through its environment, .since in the circumstances postulated 
its temperature would be at each successive level higher than that 
of its immediate environment. The converse proce.ss of the 
descent of air. however, is not rearlily understandable. This prob- 
lem has not yet been satisfactorily solved, probably because the 
time scale of radiation effects has not been clearly laid down, and 
until this problem is solved it will not be possible to evolve a 
satisfactory explanation of the genf ral circulation of the atmos- 
phere. The direct effect of solar radiation is an a.scent of air in 
the doldrums. The air which ascends flows away from the equator 
and it is of vital imporlanre to determine at what .stage in it.s flow 
poleward such air will be in a .suitable condition to descend again 


j to the surface of the earth. 

The existence of ascending currents on a large scale is shown by 
the occurrence of rainfall, and it is thus possible to obtain some 
idea of the extent and intensity of such currents. Descending cur- 
rents are usually less rapid, and in consequence their physical 
effects may be largely masked by the horizontal motions of the 
air. The outstanding feature of the distribution of temperature in 
the troposphere is its approximation to horizontal stratification, 
which is not a condition favourable to the descent of large masse.*^ 
of air from high levels to the ground. Moreover it appears prob- 
able that the conditions in the upper air do not show the variability 
from place to place which characterises the surface layers. 

Bibliography. — For data of observation. H. H. Hildebrandsson and 
L. Teisscrcnc dc Bort, Le.^ Bases dc la Mcteorologie dynamique (1898- 
1007) ; J. von Ilann, Handbook of Climatology (trans. R. dc Courcy 
Ward, 1003) and Lehrhnch der Mcteorologie (3rd rev. cd., Leipzig, 
1915) ; W. Napier Shaw, Manual of Meteorology (vol. ii.; 4 vols., 1919, 
etc.) ; A. F. Kendrew, The Climates of the Continent.^ (2nd ed., 1927). 

Methods of Computation: The Computer's Handbook (pub. by the 
Royal Meteorological Office, 1921, etc.). 

General Text-hooks. Cleveland Abbe, Mrchanics of the Earth's 
Atmosphere (1862, etc.) ; A. Angot, Trailc de Mcteorologie (1899, 2ncl 
ed. rev. 1907) ; W. N. Shaw', Forecasting Weather (igir, 2nd ed. 1923). 
■and The Air and its H'uvi- (1923); V. V. K. Bjerknes, Dynamic 
Meteorology and Hydrography (igio-ii); W. Georgii, Wettervor- 
hersage (Dresden and Leipzig, 1914) ; F. Exner, Dvnamtsche Meteor- 
ologie (1917); W. J. Humphreys, Physics of the Air (1920) ; A. E. 
McL. Geddes, Meteorology (1921); R. T. Glazebrook, Dictionary oj 
Applied Physics (vol. iii.; 5 vols., 1922-23) ; R. Suring, Leitjaden der 
Mcteorologie (Leipzig, 1927). 

Introdiictorv Textbooks. W. H. Pick, A Short Course in Elementary 
Meteorology (1921, 2nd ed. 1926); R. G. K. Lempfert, Mcteorologie 
(J920); 1 ). Brunt, Meteorology (1928). 

I’oriodicals. See also the Quarterly Journal and the Memoirs of the 
Royal Meteorological Society (London), the Meleorologische Zeil- 
schrift (Berlin), the Bcitrdge zur Pltywik der freien Atmosphdre and 
Verdffentlichnngen des Geophysikalisrhen Instituts (Leipzig) ; the 
Geofvsiske Publikationer (C)sIo) ; The Monthly Weather Review 
(Washington) ; the. Geophysical Memoirs and the Meteorological 
Magazine published by the Royal Meteorological Office, also The 
Marine Observer (1924). A bibliography of recent papers is published 
biennially by the Roybal Meteorological Office. Bibliographies al.so 
appear in most issues of the Monthly W rather Review and the Meteor- 
ologische ZHtschrifi. 

METEOROLOGICAL SOCIETIES. The International 
M eteorological Congress first, met at Brussels in 1853. The Royal 
Meteorological Society (1850) of London was incorporated in 
1866; its organ is Quarterly Journal (1873, etc.). To this must 
be added the British Rainfall Society; the Scottish Meteorology 
cal Society holds its meetings at Edinburgh and issues a Journal 
(1866, etc.). Port Loui.s (Mauritius). Meteorolog. Soc., Trans. 
(1853. etc.). Paris, Soc. Meteorolog. de France (1.S52), Annuaire 
(1S53, etc.) and Nouvelles Meteorolog. (1868, etc.). Berlin, 
Deutsche Meteor. Ges. (1883), ^tscfir. Hamburg, Deutsche 
Meteorolog. Ges. (1883), Ztschr. Magdeburg. Ver. f. landwirtscli. 
Wetterkunde (iSSr). Meissen, Gesellsch., Jsis. Vienna, Oster^ 
reich. Ges. /. Metcorol., Zeitschrift (1866, etc.). Modena, Soc. 
Meteorolog. Jtal. Gothenburg. Kungl. V etenskap.s- och Vitterhets- 
samfidllet (1778), JIandligar. 

METER, GAS: see Gas Meter. 

METER, WATER : see Water Meter. 

METERS, ELECTRIC. These include induction-motor, 
mercury-motor and commutator meters, which register the revo- 
lutions of a di.sc or other armature caused to revolve, by the 
action of the current, at a speed proportional to the amperes or 
watts ixissing through the meter, and electrolytic meters in which 
the current or a shunted fraction of it passes through an elect rev 
lyte and decomposes it. the r.ale of decomposition Ixdng propor- 
tional to the current employed. 

Induction-motor Type. — In the Ferranti alternating current 
watt-hour meter, a series coil of a few turns of thick wire carry 
ing the main current is arranged below, and a shunt coil of main 
turns of fine wire is arranged above a horizontal rotary disc of 
aluminium. This disc is situated in the gap between the poles oi 
a permanent magnet and the lower bearing of its vertical spindle 
is a sapphire carefully selected to reduce friction to a minimum. 
The magnetic fields due to the shunt and series windings produce 
a resultant rotating or shifting field which interacts with eddy 
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currents, induced in the disc so as to exert a driving torque propor- 
tional to the watts. A retarding torque is produced by the action 
of the permanent magnet also causing the speed of the disc to 
be proportional to the watts. A worm on the spindle drives the 
registering train; the registering dials are of the clock pattern, 
or of the cyclometer pattern. 

To read the meter is a simple operation. In the clock pattern, 
starting from left to right, the figure last passed by the thousands 
pointer in its revolution is written down and the same procedure 
is followed for the hundreds, tens and units pointers in succession, 
the tenths registered on the small lower dial being read only \rhen 
testing the meter. In the cyclometer pattern, the figures are 
written down just as they appear on the register. The cyclometer 
figure wheels are actuated by a falling weight; thus, the changing 
of the figure w’heels does not throw any extra load on the meter. 

Mercury-motor Meters.— In the Chamberlain and Hookham 
direct current ampere-hour meter, a copper disc is caused, by 
the action of the current, to rotate in a mercury chamber subject 
to the inlluence of a magnetic field due to a large iierrnanent mag- 
net. The veriical spindle of the disc, arranged to rotate with the 
minimum friction, is connected to the registering train wdth its 
series of clock dials. The peripheral wall of the mercury chamber 
is formed by a leather-lined metal band which is readily removable 
to permit in.spection and refilling w'ith mercury. 

Commutator Meters. — Commutator meters have a wound 
armature connected in parallel with a shunt and arranged to ro- 
tate in the field of a permanent magnet. 

Electrolytic Meters. — In the Rea,son syphon-tube meter, a 
solution of a mercury salt is hermetically sealed in a container, at 
the top of which are arranged a mercury anode and a cathode. 
During the operation of the meter, mercury is liberated at the 
(athode and collects in a syphon lube in the container; this tul>e, 
when full of mercury, discharges into the lower imrt of the con- 
tainer. Close to the right limb of the syphon tube is a vertical 
scale which registers the mercury level; in one form of the 
meter, this scale reads from o to 200 units. Below the scale is 
another which registers the level of the lower mercury column; 
this scale may read from o to 4,000 units. When reading the 
meter, both scales are read and the sum of the readings is taken. 
'I’he Reason single-tube meter has one vertical mercury tube, 
which is read like a thermometer. In both form.s, the mercury 
can be used repeatedly, the meters being re-sel by tilting; the 
umtainer is flexibly mounted to facilitate this operation. 

In the Bastian electrolytic meter, acidulated water is decom- 
I)o.sed l)y the action of the current, and the amount of water de- 
t ompo.scd is read off on a. vertical scale. (T. E. L. ) 

METHODISM, a term denoting tht; religious organizations 
which trace their origin to the evangelistic leaching of John Wes- 
The name “Methodist” was given in derision to those Oxford 
Mudents who in company with the Wesleys used to meet together 
lor spiritual fellowship; and later on when John Wesley had 
organized his followers into “societies’’ the name was applied to 
t hem in the same spirit. It was howTver accepted by him, and in 
official documents he usually styles them “the people called 
Methodists.” The fact that standards of Methodist doctrine are 
laid down as consisting of “Mr. Wesley’s Notes on the New Testa- 
ment and the ist Scries of his Sc’-mons” (fifty-three in number), 
might seem to indicate a departure from existing systems, but it 
was not so. He fully accepted the recognized teaching of the 
('hurch of England, and publicly appealed to the Prayer Book and 
I he Thirty-nine Articles in justification of the doctrines he 
preached. Methodism began in a revival of fxir.sonal religion, and 
if professed to have but one aim, viz. “to spread Scriptural holi- 
ness over the land.” Its doctrines were in no sense new It >vas 
‘he zeal with which they were taught, the clear distinction w^hich 
I hey drew between the profession of godliness and the enjoyment 
'>1 its power — added to the emphasis they laid upon the imme- 
diate influence of the Holy Spirit on the consciousness of the 
t'hristian — ^w^hich attracted attention, gave them distinction, and 
f'vcn aroused ridicule and opposition. Wesley and his helpers, 
finding (he Anglican churches closed against them, took to preach- 
nig in the open air; and this method is still followed, more or less, 


in the aggressive evangelistic work of all the Methodist Churches. 
As followers rapidly increased they were compelled to hold I heir 
own Sunday services, and this naturally led them to appoint as 
preachers godly laymen possessing the gift of exhortation. These 
followed their ordinary avocations on week-days, but on Sundays 
preached to congregations in their own immediate neighbourhood, 
and hence were called local preachers as distinguished from travel- 
litt^ preachers. Some 13,000 congregations, chiefly in the villages, 
are dependent on local preachers. In the organization adopted to 
foster .spiritual life the very characti'rislic “Class-meetings for 
Christian fellowship” take a prominent place. Membership in the 
church depends solely upon being enrolled in such a meeting for 
Christian fellowship, and accepting pa.storal oversight. 

'J'he Wesleyan Methodists now represent the original body as 
founded by John Wesley in Great Britain and Ireland; hut in 
America those who looked upon him as tht'ir founder adoi)ted the 
episcopal mode of Church government after the War of Inde]MMid- 
ence, and have sinic that time been known as Episcopal Metho- 
dists (see below). It should be noted that the Welsh Calvhiistic 
Methodists are only slightly connected with the original body. 
"I'hey were indirectly the outcome of the evangelistic, efforts of 
Howell Harris and Rowlands. Tht*ir work received the sym[jathy 
of We.sley and liluTal financ ial help from the Countess of Hunt- 
ingdon. For a time Whitetield was leader, and we find a reference 
to the “Whitefieldian and Wesleyan Methodists” in the Supple- 
ment to the Gentleman's Mai^azine for 1747, p. biq. The theo- 
logical vit‘ws of these teachers i)roved qiiile incompatible with the 
Arminianism of Wesley, and a definite breach between them and 
him took place in 1770. Other clivisions have beem formed at vari- 
ous times by secessions from the Wesleyan Methoilists not on 
points of doctrine but on matters of church government. They 
are: Mcthodi.st New Connexion (founded 1 707-1 79S); Bible 
(.'hristians (1S15): United M(‘tliodist Free Churches (about 
1836J; ITimitive Methodists (founded 1807-1810); Independent 
Methodist Churches (about iSob); Wesleyan Reform Union 
(1850, reorganized jSqcj). The first three of these were joined in 
igo7 under the name of the United Methodist Church. Sec Wls- 
LEYAN Methodists. Cai.vi.mstic Methodists, rRiMinvE Meth- 
odists, together with separate articles on the other bodies named 
above; and on the American branches, see below. 

Missions. — The British Foreign Missionary Societies working 
under the direction of the three Methodist Conferencp.«^ have a 
record of expansion and success. The Wesleyan ^Missionary Soci- 
ety has erected and equipped 12 colleges with 5,031 students, and 
also 3() high schools with fi.ofiS scholars, in addition to ifi theo- 
logical and normal training institntieu. for native ]>reachers. Im- 
portant medical, agricultural ami industrial hospitals and schools 
have also been established in West Afrii a, South India and China 
These societies work in close ro-operation with other branches of 
Christendom by adopting the appoiiionmcnt of regions of mis- 
.sionary enterprise. They develop a missionary spirit among the 
native Christians and the creation of a native ministry. 

Educational and Social. — The decline in the number of Sun- 
day school teachers and scholars has given serious concern to the 
conferences. Efforts have therefore been made to increase the 
efficiency and the attractiveness of the Sunday schools, the work 
of wteh is not limited to Sunday, nor to school methods. The 
boy scouts, girl guides and life brigade movements, summer 
schools and Bible study circles supplement the work of the Sunday 
schools. The We.sley Guild and Christian Endeavour .societies in 
Briti.sh Methodism and the Epworth League in America are doing 
much to consolidate the work among young people. 

In addition to a number of important educational institutions, 
the three British Methodist Churches have six theological colleges 
for training candidates for the ministry, which are being more and 
more brought into line with the curriculum of the various univer- 
sities. In igjfi Oxford celebrated the lii-rentenary of the election 
of John Wesley to a fellow.ship of Lincoln ('ollege, and. to honour 
the occasion, conferred the degree of Doctor of Divinity upon the 
Rev. John H. Ritson, the president of the mother conference, a 
scholar and graduate of Balliol College, and the first Oxford man 
elected to the chair of John Wesley. 
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Denominations 

Ministers 

Lay preachers 

Church mem- 
bers and pro- 
bationers 

Sunday schools 

Olficers and 
teachers 

Sunday 

scholars 

Churches, etc. 

Wesleyan Methodists: 








Great Britain 

2,500 

10,024 

S«9.Sio 

7,321 

120,215 

825,604 

*8,600 

Ireland .... 

242 

! 602 

20,500 

336 

2,228 

22,586 

416 

foreign missions 

747 

! 11,140 

287,750 

2,981 

10,741 

168,660 

5,311 

French conference . 

26 

1 

1,757 

2.S 

85 

603 

55 

South African conference 

2.S,’ 

1 5 , 04 -* 

169,583 

1,000 

3,205 

45,777 

4 .b 74 

I’rimitive Methodists 

1,087 

13.4.5^* 

220,806 

3.071 

S 4 , 8()6 

304,050 

4,554 

United Methodist Church 

7 * 

4 w 15 

1 53.^57 

2,o6S 

37,777 

242,836 

2,216 

We.sleyan Reform Union 

20 

504 

10,178 

203 

2,412 

24,085 

215 

Independent Methodist 




('hurdles 

3SS 


10,502 

ih 5 

3,243 

24, 5(13 

ri )5 

.Vustralasian Methodist 



Church .... 
New Zealand Methodist 


8,03(1 

!()(», 1 01 

3,5 

30,016 

203,431 

3,752 

Churcht .... 

I go 

Si{> 

29,425 

465 

3,121 

31,632 

1 ,030 

United States: 







Methodist EpLscopal^^ 

20,g05 

Mv 55 ^ 

5 , * 5 -’, -’36 

17,248 

407, i.S’ 

4, 217, .{7-! 

28,656 

Methodist Episcopal, 





South .... 

8,304 


2 ,()O 2 ,^l 0 

16,^46 

1 7. '*,760 

2,014,788 

17,540 

Methodist Protestant 
African Methodist Epis- 

1,134 

377 

188,878 

i,oS8 

1 7,405 

180,071 

2,257 
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tThesc figures include the Solomon Islands Mission willi 04 lay preachers, 4,7<)i mi*inl>ers, 4 1 Sunday school.-., 1 ,,^84 scholars an<l i ’ churches and 
preaching places. 

••Methodism is also represented in se.veral lOurojican countries by Conferences and Missions alTiliated to the Methodist I^piscopal Church of 
\mcrica, and their membership is incliidtvl in tlie figures given abfive. 7 'he latest returns av'uilable are: Austria, 1.042 members; Bulgaria, 757; 
Denmark, 4,201; Finland, 2,254; France, 1,004; Germany (Xorth), 23,200; Germany (South). 1.S.0S4; Hungary, 602; Italy, 3.^^*^; Jugo-Slavia, 
1,440; Norway, y.sb?; Russia (and Baltic Mission), 3,545; Sweden, 16,475; Switzerland, 11,038. 


Another department of British Methodism is its home mis.sion- 
ary work in the villages and city centres. Wesleyan Methodism 
has its conncctional and lay evangelists. Open air evangelistic 
.services are regularly held, and in many places the theatres and 
f)ublic halls are utili.sed for extra services. New central halls take 
the place of down-town churches. 

The British Methodist churches have been impressed with the 
economic and social result.s which have followed prohibition {q.v,) 
in the United States. Each of the sections has an active temper- 
ance and social welfare dejiartmerit. The three Churches have 
adopted a progressive temperance policy — first of local option, 
secondly, the complete extension of magisterial licensing authority 
to all political and social club.s, rich and poor alike; and, thirdly, 
the entire Sunday closing of all drinking bars. 

The Methodist Brotherhood works in unison with the Dominion 
agents in London, who assist emigrants to the United States, 
Canada, Australia and South Africa, arrange their passages, and 
secure them employment. The Brotherhood embraces all Method- 
ist churche.s. and it has met with success in bringing the emigrant 


into touch with Methodism overseas. 

Methodist Union. — Methodist union transcends in importance 
all other movements in Methodism at the present lime, and it is 
probably fraught with more momentous issues to the churches con- 
cerned than anything since the death of W’esley. A great impetus 
>vas given to this movement by the decennial gatherings of the 
Methodist Oecumenical Conference, which, instituted in 1881. 
meets alternately in London and America. It conjusts of delegates 
from all parts of the world, half of whom are ministers and half 
laymen. Each assembly has been followed by some decisive step 
forward along the path of union, and in all cases the ministry has 
loyally accepted the decisions of the majority. The results oi 
union have far exceeded the anticipations of the churches, and 
there has been a great increase in membership and revenues. 

In 1913, the Wesleyan Methodist Conference appointed a conv 
mittee to collect information on the subject of union and to report 
to the next Conference. A final scheme of union was submitted 
to the yearly conferences of the three Churches in 1925 and wa.^ 
adopted by a very large majority. 
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General Statistics. — ^The general statistics of Methodism 
throughout the world arc given in the table on p. 358, based on the 
latest returns obtainable. 

METHODISM IN THE UNITED STATES 

There are in the United Stales .sixteen distinct Methodist 
denominations, all agreeing essentially in doctrine. John Wesley 
had been conducting his United Societies for more than twenty 
years before the movement took root in North America. 

A. — ^Episcopal Methodist Churches. — Philip Embury (1729- 
1775), a Wesleyan local preacher, emigrated in 1760 from Limer- 
ick to New York. Robert Strawbridge (?-i78i), a local preacher 
and native of Ireland, settled in Maryland. In 1766 Embury was 
stimulated by his relative, Mrs. Barbara Heck, to begin Methodist 
])reachinp, and a society was soon formed which grew rapidly. Five 
years later Francis Asbury was sent over, and was made assistant 
superintendent. Meanwhile Strawbridge had been preaching with 
success in Maryland and in Virginia. These “advance agents’' of 
liis spiritual propaganda brought with them Wesley’s Arminian 
'rheology. They brought also “the means of grace” on which 
Wesley placed the greatest stress; such as personal testimony in 
private and public, class and prayer meetings, watch-nights, love- 
fea.sts, the direct and fervent preaching of the Gospel and the 
singing of Wesleyan hymns, carried on by means of circuits and 
stations and exhorters. Wesley appointed Thomas Rankin (c. 

1 738-1810) superintendent of the entire work in America. 

The first American C'onference was held in 1773, and con.sistcd 
of ten preachers, all of whom were born in England or Ireland. 
Asbury came to America to remain permanently; but Rankin, 
unable to identify himself with its people, to take the test oaths 
required in the Revolution, or to sympathize with the colonics, 
returned to England, as did all the English preachers except As- 
bury. By May 1776 there were 24 preachers and 4,921 members; 
but in the first year of the Revolution there was a loss of 7 
jireachers and nearly t,ooo members. 

The preachers in the South determined upon admini.st ration of 
the sacraments, and a committee was cho.sen whose members 
ordained themselves and others. The Northern preachers opposed 
this step and for several years the Connexion was on the verge 
of disruption. An agreement was finally made to .susfxmd the 
administration until Wesley’s desires and judgment should be 
ascertained. He perceived that the society would di.sintegratc 
unle.ss effective measures were speedily taken, and early in 1784 
he ordained Thomas Coke (1747-1814), already in orders of the 
Church of England, as superintendent. Wesley .sent Coke to 
America as his commissioner to est.ablish, for the Methodist Soci- 
ety, a system of Church government, which should include the 
administration of Bapti.sm and of the Lord’s Supper. Wesley also 
appointed Thomas Coke and Francis A.sbury “to be joint super- 
intendents over our brethren in North America.” Soon after 
Coke and his companions arrived they met Asbury and fifteen 
preachers, and a .special conference was called, which opened on 
Ihe 24th of December, 1784, in the suburbs of Baltimore, Mary- 
land. This convention organized itself into a Methodist Episcopal 
Church, in which the liturgy sent by Wesley should be read, and 
the sacraments should be administered and deacons to be ordained 
by a presbytery using the episcopal form. Coke and Asbury were 
unanimously elected superintendents, Coke, aided by his clerical 
companions from England, ordaining Asbury as deacon and elder 
tind formally consecrating him a general superintendent. This con- 


vention adopted the first Di.sciplinc of the Methodist Episcopal 
Church. It adopted the existing doctrinal standards, consisting 
chiefly of Wesley’s Sermons and his Notes on the New Testament ; 
also twenty-five of the Articles of Religion of the Church of Eng- 
land, modified so as to eradicate all trace of High Church ritual- 
ism. Anglican or Roman, and the distinctive doctrines of Calvin- 
ism. The Church thus established began its ecclesiastical career 
with 18,000 members, 104 travelling preachers, about the .same 
number of local preachers, and more than 200 licensed exhorters. 
There were 60 chapels and 800 regular ]>reaching places. Within 
five years the number of preachers .swelled to 227, and the mem- 
bers to 45,949 (white) and 1 1,682 (coloured). 

To bind the whole body the existing method required the con- 
currence of each Annual Conference with every proposition. This 
was inconvenient and occasioned much loss of time; therefore a 
General Conference was established to meet once in four years. 
I'he first was held in 1792, and therein arose a sharp conllict. 
James O'Relly (1735-1826), a Presiding Elder in control of a 
large district, proposed that, when the list of appointments was 
read in the C'onference, if any preacher was not plea.sed with his 
assignment he might atipeal to the Conference. The motion being 
lost, O'Kelly and several other preachers seceded. As all “travel- 
ling preachers” were eligible, without election, to .seats in Gen- 
eral Conferences, widespread dissatisfaction prevailed among the 
distant C'onferences. The era of the steamboat and the railway not 
having arrived, it was possible for two Annual Conferences, adja- 
cent to the .seat of the General C'onference, to out -vote all others 
combined. This led to a demand for the substitution of a delegated 
General Conference, which was conceded by the Conference of 
1808 to take effect four years later. 

The slavery storm burst on the Conference in 1844. Bi.shop 
James Osgood Andrew ( 1 794-1 871 ), a native of the South, had, by 
inheritance and marriage, become a slaveholder. After debates of 
many days, he was requested “to desist from the exerci.se of the 
office of Bishop while this impediment remained.” The Southern 
members declared that the inlliction of such a stigma upon Bishop 
Andrew would make it impos.sible for them to maintain the influ- 
ence of Methodism in the South, and a tentative plan of .sejia- 
ration was adopted by the Conference by an almost unanimous 
vote. The result was that the Methodist Episcopal Church was 
bi.sectcd, and the members of the General Conference of 1848 
represented 780 travelling preachers and 532.290 members fewer 
than it had numbered four years before. Alter the Civil War 
the increase in membership was noteworthy. The quadrennial 
Conference of 186S represented 222,687 members more than its 
predecessor; of this gain 117,326 were in the Southern States. In 
1872 lay repre.senlalives were admitted, the Con.stitution having 
been amended so as to make it legal. It was not, however, an 
equal representation. Not until iqoo were lay and clerical repre- 
.sentalion equalized. In 1864 the time limit of pastorates was 
lengthened to three years, and in 1888 to five years. This limit 
was taken off in 1900, and pastors can be reappointed at the will 
of the Bishop, 

In 1900-1904 a general revision of the Constitution took place, 
and the words “lay members" were substituted for “laymen” in 
that ]>art of the Constitution which deals with the eligibility of 
delegates to the General Conference, making possible the election 
of women. The General Conference ha.s power to make rules and 
regulations for the Church, subject only to restrictions which i^ro- 
tect the Standards of Doctrine, the General Rules, the dispio.sition 
of the property of the Book Concern and its income, the income 
of the Chartered Fund, and the right of ministers to trial before 
a jury of their peers, an appeal, and similar rights of the laity. 
By a two-thirds vote of a General Conference, and two-thirds 
vote of the members of the Annual Conference, all of the mem- 
bers of the Lay Electoral Conferences, present and voting, what 
is said in these “Re.strictive Rules” can be altered or repealed, 
except that which deals with the Articles of Religion and “the 
present existing and e.stablished Standards of Doctrine.” In the 
Annual Conference the Bishop is the sole interpireter of law, sub- 
ject to appeal to the General Conference. The district super- 
intendent visits each charge several times annually. The Methodist 
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Episcopal Church in 19U’ adopted the Episcopal area system with 
a flexible limit on the residence of a bishop in any one area. 

The Methodist Episcopal Church South. — ^^\fter the ad' 
journment of the General Conference of 1S44, the representatives 
of thirteen constituents resolved to determine what should be 
(lone to prevent Methodism in the South from being deprived 
of its influence over the whites and of the privilege, till then fully 
accorded, of preaching the Gospel and teaching its precepts to 
slaves. In 1S45 a representative Convention was called; this 
body, with the approval and participation of Bi.shop Andrew, 
organized the Methodist Episcopal Church South. At its first 
Cieneral Conference, in 1846, the senior Bishop of the Methodist 
Episcopal Church. Joshua Soule ( 1781-1 SO;), offered himself 
10 the Church, w’hich accepted him in his episcopal capacity. The 
C hurch thus founded began with 460,000 members, of which 2,972 
were lndian.s, 124.961 coloured, and 1.519 travelling ministers. 
At the close of the war the Missionary Society of the Church was 
$0o,ooo in debt, the Publishing House practically in ruins, and 
of the more than 200,000 coloured members in 1S60 there re- 
mained fewer than 50,000. The Conference of .1866 was held in 
New Orleans. Radical changes in polity were effected. The time 
limit on the continuation of pastorates was extended from two to 
four years. The most radical change was the introduction into 
the Cieneral Conference of a number of lay representatives equal 
to the number of clerical, and the admission into each Annual 
Conlerence of four Ia\- delegates for each Presiding Elder s district. 

The coloured people, with the consent of the Church, withdrew 
in 1S70, and formed a new Church called the Coloured Methodist 
Episcopal Church. This church leads all branches of Episcopal 
^^elhodi.‘^m with increases of over OoVr in membership and over 
loo^J church-school enrolment from 1910-25. 

The titles (0175 educational institutions are held by the Church. 
The chief foreign missions are in China, Mexico, Brazil, Japan, 
Korea and China. Its mission in Japan and the mission of the 
Methodist Episcopal Church and the Methodist C'liurch of Canada ; 
were united in 1907 as the Methodist Church of Japan. | 

The African Methodist Epikopal Church. — This body origi- 
nated in 1816 in strained relations between the w^hite and coloured I 
Methodists of Philadelphia, Pennsylvania. It sustains Wilber- 
lorce University (of Wilberforce, Ohio) and other educational 
institutions, and has missions in Africa, South America, the West i 
Indies and Hawaii. It is the largest Christian denomination con- 
sisting wholly of the Negro race. 

The African Methodist Episcopal Zion Church. — Some of 
the coloured people in the city of New York, “feeling themselves 
oppressed by caste prejudice, and suffering the deprivation of 
Church privileges permitted to others,” organized among them- 
selves, in J 79O, ancl in the year iSoo built a church and named it 
Zion. In this church the sexes are equally eligible to all positions. 
Its educational operations at first were failures, but gradually be- 
came successful. Its foreign missions were made a separate de- 
partment in 1 8 84. 

The Coloured Methodist Episcopal Church. — In 1S66 the 
(General Conference of the Methodist Episcopal Church South 
authorized the bishops to organize its coloured members into an 
independent ecclesiastical body, if it should appear that they 
desired it. The bishops formed a number of Annual Conferences, 
consisting wholly of coloured preachers, and in 1870 these Con- 
ferences requested the appointment of five commissioners of 
the Caucasian part of the Church to meet live of their own 
number to create an independent Church. Two Bishops of the 
Methodi.sl Episcopal Church South presided, and oreJained to 
the Episcopacy two coloured elders, selected by the right coloured 
conferences. The coloured people by vote named the organiza- 
tion the Coloured Methodist Episcopal Church. The Union Amer- 
ican Methodist Episcopal Church (coloured; agrees in doctrines 
and usages with other Methodist bodies, but maintains a separate 
corporate existence, 

B. — Non-Episcopal Methodist Churches. The Methodist 
Protestant Church. — ^During the Methodist Episcopal General 
Conference of 1824. held in Baltimore, a Convention of “Reform- 
ers” met, and established a periodical entitled The Mutual Rights 


of the Ministers and Members of the Methodist Episcopal Church, 
and made arrangements to organize Union Societies. Travelling 
and local ministers and laymen were expelled for schism and 
spreading incendiary publications. Prior to the Conference those 
expelled, and their sympathizers, formed themselves into a society 
named “As.sociatc Methodist Reformers.” These sent memorials 
to the General Conference of 1S28, and issued addresses to the 
public. After a powerful and painful discussion, the apix‘als were 
rejected. The controversy centered upon lay rcpre.sentation, the 
episcopacy and the presiding eldership. 

A General Convention was held on the 2nd of November 1830. 
a Constitution was adopted, and a new organization was estab- 
lishc'fl, styled the Methodist Protestant Church. Within eight 
years it had 50.000 members, the majority of whom were in the 
South and bordering states. The Methodist Protestant Church 
has a presbyterial form of government, the powers being in the 
Conference. There is no episcopal office or General Superinten- 
dent ; each Annual Conference elects its own chairman. Its Gen- 
eral Conference meets once in four years. Ministers and laymen 
equal in number are clecled by the Annual Conferences, in a 
ratio of one delegate for 1,000 members. The General Conference 
of the Methodist Episcopal Church of 1908 sen! delegates to the 
Conference of the Methodist Prote.stant Church, .suggesting union, 
but formal negotiations have not been instituted. 

The Wesleyan Methodist Connection or Church of 
America. — In the Methodist Episcopal C'hurch slavery was al- 
ways a cause of contention. In 1S42 certain Methodi.st abolition- 
i.sts conferred as to the wisdom of seceding. Among the leaders 
were Orange Scott (1S00-1847), Jotham Horton and LeRoy 
Sunderland (1802-1885) and in a paper, which they had estab- 
lished, known as The True Wesleyan, they announced their with- 
drawal from the Church, and issued a call for a convention of all 
like-minded, which met on the 31st day of May 1843, at Utica. 
New York, and founded the W>sleyan Methodist Connection or 
Church of America numbering about 20.000 members within 18 
months of its organization. As the Methodist Episcopal Church 
purged itself from slavery in J844, and slavery itself was abolished 
in 1862, a large number of ministers and thousands of communi- 
cants, connected with the body, returned to the Methodist Epis- 
copal Church. It had in 1926, 666 ministers, 675 churches, and 
21,000 communicants. The Congrcgatumal Methodists originated 
in Georgia in 1852; but in polity they arc not strictly Congrega- 
tional. This Church has its membership chiefly in Southern states. 
The Free Methodist Church was organized in August iSOo, and 
was the result of ten years of agitation. It w'as the purpose of the 
founders to conserve the u.sage and the spirit of primitive Method- 
i.sni. The government of the C'hurch is simple, in all but the 
Episcopacy and its adjuncts resembling that of the Church whence 
it sprang. The Free Methodist Church had in 1926 1,259 churches, 
and 34,751 communicants. The Primitive Methodist Church, as 
it exists in the United States, came from England. 

The noteworthy changes in American Methodism since i90() 
include (1) the .steady growth of all its major branches; (2) 
movements toward the organic union of various units within the 
Methodist group and with other evangelical churches; and (3 1 
educational advances resulting in liberalizing tendencies in 
theology, a higher appreciation of non-Christian religious groups 
with a consequent new approach to the problem of world 
evangelisation, the democratisation of Episcopal Methodist 
Churches and an increasing zeal for social justice, inter-racial 
understanding and the application of the teachings of Jesus to all 
human relationships and affairs, in politics and sociology as well 
as to purely personal conduct and belief. 

The year 1925 .saw the consummation of the Union of thi' 
Methodist, Presbyterian and Congregational Churches of Canada 
in the United Church of Canada. The Methodist Church, a.s thi 
largest of the three denominational units, went into the United 
Church with 100% of its constituency, which at the time of the 
merger included 2,475 ministers, 1,946 lay preachers, 4i4'047 
members, 451,636 church-school pupils, with 43,333 officers and 
teachers. In the United States a plan for the organic reunion of 
the Methodist Episcopal Church and the Methodist Episcopal 
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Church South failed (1925) by a narrow margin of the combined 
votes of lay and ministerial members of the southern church. 
The vote in the Methodist Episcopal Church at the same time 
was overwhelmingly in favour of the union. The vote of the 
Methodist Episcopal Church South referred the issue for recon- 
sideration at the next session of the respective General Confer- 
ences of the two bodies. 

The educational advances to which must be attributed certain 
tendencies already summarized include the following (i) an in- 
crease, commensurate with the growth in church membership, 
in the number, enrolment and financial support of secondary 
schools and colleges; (2) a rapid rise, especially in the United 
States, from the previous low average educational preparation and 
professional training of ministers, together with a corresponding 
advance in the curriculum standards for collegiate and theological 
institutions; (3) increasing attention to religious education 
through the church-school with the extension of the programme 
of religious education to include week-day instruction; (4) the 
widespread distribution and use of religious-educational literature 
in text -book and periodical form, the total regular circulation of 
which exceeds the membership of all Methodist Churches. 

BiULioGRAPiiv . — Scf Methodist Year Books; Disciplines, Proceed- 
ings of Conferences and General Oecumenical Conferences; Methodist 
periodical literature. 

Also nee Jesse Lee, A Short History oj the Methodists in the United 
States oj America^ Baltimore (1810) ; Alexander McCainc, History and 
Mystery of Methodist Episcopacy ^ Baltimore (t 82 ij) ; Nathan Hangs, 

A History of the Methodist Episcopal Church from its Oriy^in in 1776 
to the General Conference of 1840, 4 vols., New York (1839-42) ; 
Krancls Asbury, Journal , 3 vols., New York (1852) ; 'Phomas Ware, 
Sketches of His Ou'H Life and Travels, New York (1839) ; Abel 
Stevens, History of Methodism, 3 vols., New York (1858) ; id. History 
of Methodist Episcopal Church, 4 vols., New York (1864); id. The 
Centenary oj American Methodism, New York (1860) ; J. B. Wakeley, 
Lost Chapters Kviovcred from the Early History of American Method- 
ism, New York (1858) ; Robert Paine, Life and Times of William 
McKendree, 2 vols., Nashville (1869) ; revised (1S74) ; A. H. Redford, 
History of the Organization of the Methodist Episcopal Church South, 
Nashville (1871) ; Lucius C. Matlack, Anti-Slavery Struggle and Tri- 
umph in the Methodist Episcopal Church, Neve York (1881) ; Holland 
N. McCyeire, A History of Methodism, Nashville (1884) ; Stephen M. 
Merrill, A Digest of Methodist Law, New York, revised ed. (1888); 
Joel Marlin, The Wesleyan Manual, or History of Wesleyan Method- 
ism, Syracuse, N.Y. (1889) ; Danit*! A. Payne, History of the African 
Methodist Episcopal Church (1891) ; John J. Tigcrt, A Constitutional 
History of American Episcopal Methodism, Nashville (jSq.-t); J. M. 
Buckley, History of Methodism in the United States, New York 
(1895); Daniel Dorche.ster, Christianity in the United States, New 
York (1895) ; J. W. Wood, One Hundred Years of the African Meth- 
odist Episcopal Zion Church, New York (1895) ; J, M. Reid, Missions 
tind Missionary Society of the Methodist Episcopal Church, New York 
( 1895) ; revised by J. T. Gracey; History of Methodism in the United 
States (1897) ; Edward J. Drinkhouse, History of Methodist Reform, 

2 vols., Baltimore (1899) ; Henry B. Bascom, Methodism and Slavery 
(Nashville) ; Succock and Hutchinson, The Story of Methodism, New 
York (1925) ; and the Discipline and Journals of the various .American 
Methodist Churches, and the Proceedings of the Centennial Methodist 
Conference (1884) ; of the First Ecumenical Conference (1881) ; of the 
second Ecumenical Conference (i8gi) ; and of the third Pkumenical 
Conference (1901); fourth Ecumenical Conference (igii) ; and the 
fifth Ecumenical Conference (1921). (X., F, J. McC.) 

METHODIST NEW CONNECTION, a Protestant Non- 
ronformist Church, formed in 1707 by secession from the Wes- 
leyan Methodists, and merged in J907 into the United Methodist 
Church {q.v.). The secession resulted from a dispute regarding 
the position and rights of the laity. In its conferences ministers 
and laymen were of equal number, the laymen being cho.sen by . 
the circuits and in some cases by representatives elected for 
life by conference. Otherwise the doctrines and order of the 
Connection were the same as those of the Wesleyans. At the 
lime of the union with the Bible Christians and the United Meth- 
odist Free Church in 1907 the Methodist New Connection had 
some 250 ministers and 45,000 members. 

METHODIUS (c. 825-885), the apostle of the Slavs, was a 
native of Thessalonica, probably by nationality a Graecized Slav. 
His father’s name was Leo, and his family was socially distin- 
guished; Methodius himself had already attained high official 
nmk in the government of Macedonia before he determined to ' 


become a monk. His younger brother Constantine (belter known 
as Cyril, the name he adopted at Rome shortly before his death) 
was a friend of Photius, and had earned the surname “the 
Philosopher” in Constantinople before he withdrew to monastic 
life. Constantine about 860 had been sent by the emperor Michael 
111. to the Khazars, a Tatar pieoplc living north-cast of the Black 
Sea, in response to their request for a Christian teacher, but had 
not remained long among them; after his return to within the 
limits of the empire, his brother and he worked among the Bul- 
garians of Thrace and Moesia, baptizing their king Bogoris in 
861. About 8O3, at the invitation of Rastislav, king of “Great 
Moravia,” who desired the Christianization of his subjects, but 
at the same time that they should be independent of the Ger- 
mans, the two brothers went to his capital (its site is unknown), 
and, besides establishing a seminary for the education of priests, 
successfully occupied themselves in preaching in the vernacular 
and in diffusing their translations of Scripture lessons and 
liturgical offices. Some contlict with the German priests, who 
u.scd the Latin liturgy, led to their visiting Pope Nicholas 1 ., 
who had just been engaged in his still extant correspondence with 
the newly converted Bulgarian king; his death (in S67) occurred 
before their arrival, but they were kindly received by his .suc- 
cessor Hadrian II. Constantine died in Rome (in 86q), but 
Methodius, after satisfying the pope of his orthodoxy and 
obedience, went back to his labours in “Moravia” as archbishop 
of Syrmia (Sirmium) in Pannonia. His province ai>pears to have 
been, roughly speaking, co-extensive with the basins of the Raab, 
Drave and Save, and thus to have included parts of what had 
previously belonged to the ])rovinces of Salzburg and Passau. In 
871 complaints on this account were made at Rome, nominally 
on behalf of the archbishop of Salzburg, but really in the interests 
of the German king and his (iermanizing ally Swatopluk, Rasli- 
slavs successor; they were not, however, immediately successful. 
In 879, however, Methodius was again summoned to Rome by 
Pope John VHI., after having declined to give up the practice 
of celebrating mass in the Slavonic tongue; but the pope, con- 
trary to all expectation, ultimately decided in favour of a Slavonic 
liturgy, and sent Methodius (880) back to his diocese with a 
suffragan bishop of Neitra, and with a letter of recommendation 
to Swatopluk. The closing years of the life? of Methodius were 
embittered by continual ecclesiastical disputes, in the course of 
which he is said to have laid Swatopluk and his supporters under 
the ban, and the realm under interdict. Methodius is said to 
have died at Hardisch on the March, on April 6, 885. He was 
buried at Welehrad (probably Sluhlweissenburg). 

The Greek Church commemorates St. Cyril on February 14 and 
St. Methodius on May ti ; in the Roman C^hurch both arc com- 
memorated on March q. Their canonization (by Leo XIII. in 
1881) is notew'orlhy, in view of the fact that (iregory VIT. and 
several other popes condemned them as .Arians. After the death 
of Methodius much of his work was undone; his successor 
Gosrad, a Slav, was expelled, with all the Slav priests, and the 
Latin language and liturgy supplanted the vernacular. 

See Schafarik’s Slaivischc Alterthiimcr: L. K. Gotz, Geschichte dcr 
Slavenapostcl Konslanthius und Methodius (Gotha, 1897) ; N. Bon- 
wetsch, Cyrill und Methodius, die Lehrer der Slaven (Erlangen, 1885), 
and art. in Hauck- Herzog’s Realenevk. fiir prot. Theol. iv. 384, where 
the literature L cited; G. F. Madear, Conversion of the Slavs (London, 

1879)- 

METHODOLOGY: .trr ScrFNTiFir Method. 

METHUEN, a town of Essex county, Mas.sachusetts, U.S.A., 

; 10 m. N.E. of Lowell, on the Boston and Maine Railroad. The 
population w-as 15,180 in 19-0 (34% foreign-born while, almost 
half of them from England) and was estimated locally at 21,300 
in 1928. It is a manufacturing centre, making cotton and woollen 
goods, hats and shoes. The factory product was valued at $r 1,973,- 
260 in 1925. Methuen was set off from Haverhill and incorporated 
as a town in 1725. In 1917 it was chartered as a city, but the town 
form of government was resumed in 1921. 

METHUSELAH, eighth in the list of antc-diluvians, Gene- 
sis V., is credited with the longest life, 969 years: he appears in 
the parallel list, Genesis iv., as Methushael. In each case he is the 
* father of Lamech. Attempt.s — for which see the commentaries — 
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have been made to find etymologies for the name, and to equate 
it with a name in similar Babylonian lists, but all are precarious. 

METHVEN, village and parish, Perthshire, Scotland, 7J m. 
W. by N. of Perth by the L.M.S. railway. Pop. (1921) 1,489. 
Only an aisle remains of the collegiate church founded in 1433 
by Walter Stewart, carl of Atholl. One mile east of the village, 
Methven Castle, dating partly from 1 6S0, occupies a fine situation 
in a park in which stands the Pcpperwell oak, iS ft. in circum- 
ference. At Dronach Haugh near the banks of the Almond, 
which bounds the parish on the N., the carl of Pembroke de- 
feated Robert Bruce in 1306. At Lyncdoch, his estate on the 
.Almond, Thomas Graham, the Peninsular general, afterwards 
Lord Lyncdoch, carried on many experiments in farming and 
stock-breeding. Trinity College occupies a beautiful position 
4^ m. north-west of Methven in Glenalmond, and is usually called 
by the latter name. It was the first public school on the English 
model in Scotland and was opened in 1S47. At Tibbermore, or 
Tippermuir, about 3 m. south-east of Methven, Montrose won 
his first battle over the Covenanters in 1O44. 

METHYL ALCOHOL, in a more or less impure form known 
in commerce as wood spirit, being produced by the destructive 
distillation of wood. The name methyl from the Greek fikOv^ 
wine, 0X17, wood, explains its origin. Discovered in 1661 by R. 
Boyle, it was studied in greater detail by Dumas and Peligot in 
1831, and its synthesis by M. Berthelot from methane through 
methyl chloride followed in 1S5S. It is the simplest alcohol {q.v.) 
of the aliphatic series (.sre Chemistry; Organic) with the formula 
CH3OH ; it is al.so known as methanol. 

The older process of manufacture consists in distilling wood in 
iron retorts at about 500 C, w’hen the aqueous distillate, contain- 
ing methyl alcohol, acetic acid, acetone and methyl acetate, is 
neutralised with lime to fix the acetic acid and again distilled. 
Crude methyl alcohol thus obtained in the distillate can be purified 
by conversion into the calcium chloride methyl-alcoholate. CaCL, 
4CH3-OH, which is separated and again decomposed by redistilling 
with w’ater. Purified methyl alcohol is dehydrated over caustic 
potash or lime. Further purification may be effected by convert- 
ing methyl alcohol into one of its esters (acetate, oxalate or benzo- 
ate). Methyl alcohol is also obtained in the dry distillation of 
mola.sses. 

Industrial Synthesis of Methanol. — ^A formidable rival to 
the w’ood distillation has arisen from the modern development 
of pressure chemistry {q.i'.). The thermochemical equation 
CO -}-2H2?::±CH3-OH-f 27,200 cal. shows that the synthesis of 
methyl alcohol from carbon monoxide and hydrogen wfill be fa- 
voured by increased pressure and also by diminishing tempeni- 
lure, providing that the reaction is facilitated by a suitable cat- 
aly.st. These conditions have been realised by using a zinc oxide- 
chromic acid catalyst prepared by interaction between zinc oxide 
(3 mol.sj and chromic acid (1 mol.) w'ith .subsequent reduction in 
hydrogen at 350° C. A mixture of one volume of carbon monox- 
ide and two volumes of hydrogen when passed over the heated 
catalyst at 350-400® C under a pressure of 200 atmospheres gave 
a liquid product consisting mainly of methyl alcohol (up to 90 ^^^ ) ; 
the other ingredients are higher alcohols and water, the latter being 
formed during further condensation and al.so from the gradual 
reduction of the catalytic oxides. The catalytic chamber consists 
of a strong steel cylinder lined with copper, and the inlet and 
exit tubes consist chiefly of the latter metal. The organic product 
contains smaller amounts of the higher primary alcohols among 
which 7 i-propyl alcohol and nobutyl alcohol, (CII.-i)2CH-CH2 0 H, 
have been identified (Morgan, Taylor and Fledley, J. Soc. Chem, 
Jnd., 1928). From these higher alcohols and water, methyl alcohol 
is readily separated by fractional distillation. When purified from 
traces of aldehydes by succe.s.sive digestion with 2:4-dinitro- 
phenyl-hydrazine and sodium and again rectified by distillation, 
it is obtained as a colourless, almost inodorous liquid, boiling at 
r)f>-67® C and having a specific gravity of 0-8142 at o® C. It 
mixes in all proportions wdth water, ethyl alcohol or ether. Its 
chief industrial uses are as follows: — (i) starting material for 
formaldehyde, (2) denaturant for ethyl alcohol (wine spirit), 
^3) in varnish manufacture, (4) as a fuel, (5) as a chemical 


reagent in the fine chemical and synthetic colour industries. 

The following derivatives have some industrial importance: 
Methyl chloride^ CH3CI, a colourless gas boiling at —23® C, ob- 
tained by chlorinating methane, or preferably by passing hydrogen 
chloride into methyl alcohol in presence of zinc chloride. It is 
soluble in water and more so in alcohol. Methyl bromide^ simi- 
larly prepared by the use of hydrogen bromide, is a volatile liquid 
boiling at 13° C (sp. gravity, 1-73). Methyl iodide boils at 
43® C (sp. gravity 2-19). Dimethyl sulphate, prepared by adding 
chlorosulphonic acid or sulphur trioxide to methyl alcohol diluted 
with carbon tetrachloride, is a colourless oily liquid boiling at 
187-188® C (sp. gravity 1-327). It is greatly used as a methylat- 
ing agent in spite of its poisonous character. The inhalation of 
its vapours should be avoided. (G. T. M.) 

METHYLATED SPIRIT: sec Alcohol in Industry. 

METHYLENE BLUE, a “basic” dye of the thiazine class. 
(See Dyes, Synthetic.) 

METHYL ORANGE: sec Azo-Compound.s. 

METHYL VIOLET and the closely related cry.stal violet 
are “basic” dyestuffs belonging to the triphenylmethane or car- 
bonium series. (See Dyes, Synthetic.) 

METOCHITA, THEODORE TTheodoros MetochitesI, 
a Byzantine author, man of learning and statesman, who flourished 
during the reign of Andronicus II. Palaeologus (1282-1328). 
After the deposition of his patron by Andronicus III., Metochila 
was deprived of his office of great logothete (chancellor) and sent 
into exile. He was soon recalled, but retired from political life 
to a convent, where he died in 1332. He was a man of very great 
learning, only surpassed by Photius and Michael Psellus. 

Only a few of his numerous works have L.en preserved. The best 
known is 'TvoiJLVijfiaTLtruol nal ^ vuiJLLKal, Miscellanea philo^ 

sophica et hhtorica (ed. C. G. Muller and T. Kicssling, 1821), con- 
taining some 120 essays; for a li.st of them sec Fabricius, Bibliotheca 
firaeca fed. Ilarlcs) , x. 417; in these he chiefly made use of Syncsius. 
Of his rhetorical piere.s tw’o have been published by C. N. Sathas in 
Mifl-atwm'ij (1872), and two poems on religious .subjccLs 

by M. Treu (1895). Melochita was also the author of works on 
philo.sophical and a.stronomical subjects. 

METONIC CYCLE, in chronology, a period of 19 years 
during which there arc 235 lunations, so called because discovered 
by Meton. Computation from modern data shows that 235 luna- 
tions are 6,939 days, 16-5 hours; and ig solar years, 6,939 days, 
14-5 hours. The relation between integral numbers of months and 
years expres.sed by Met on’s rule therefore deviates only two 
hours from the truth. Since 19 Julian years make 0,039 days, 18 

hours, the relation errs by only 
1-5 hour when the Julian year is 
taken. Meton was an Athenian 
astronomer (fl. 432 n.c.). 

METOPE, in architecture, 
the square portion of the Doric 
frieze, situated between the tri- 
glyphs (q.v.) or grooved blocks. 
In Greece the slab was often 
sculptured. (Sec Order.) 

PANELS BETWEEN TRIGLYPHS. METRE: SCC VeRSE and 
GREEK DORIC WEIGHTS AND MEASURES. 

METRIC SYSTEM, that system of weights and measures 
of which the metre is the fundamental unit (adapted from Gr. 
fikrpov^ measure). The theory of the system is that the metre is 
a part of a quadrant of the earth through Paris ; the litre 

or unit of volume is a cube of ^ n^etre side; the gramme or 
unit of weight is (nominally) of the weight of a litre of 
water at 4® C. 

The idea of adopting scientific measurements had been sug- 
gested as early as the 17th century, particularly by the astronomer 
Jean Picard (1620-1682), who proposed to take as a unit the 
length of a pendulum beating one second at sea-level, at a lati- 
tude of 45®. These suggestions took practical shape by a decree 
of the National Assembly in 1790 appointing a committee to 
consider the suitability of adopting either the length of the 
seconds pendulum, a fraction of the length of the equator or a 
fraction of the quadrant of the terrestrial meridian. The com- 
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mittee decided in favour of the latter and a commission was 
appointed to measure the arc of the meridian between Dunkirk 
and Mont Jany, near Barcelona. Another commission was also 
appointed to draw up a system of weights and measures based 
on the length of the metre and to fix the nomenclature, which on 
the report of the commission was established in 1 795. It was not 
until 1799 I'hal' the report on the length of the metre was made. 
This was followed by the law of the 10th of December 1799 
tixing definitely the value of the metre and of the kilogramme, 
or weight of a litre of water, and the new system became com- 
pulsory in 1801. It was found necessary however to pass an act 
in 1837, forbidding as and from the 1st of January 1840, under 
severe penalties, the use of any other weights and measures than 
those established by the laws of 1795 and 1799. The metric 
system is now obligatory in Argentina, Austria, Hungary, Bel- 
gium, Brazil, Chile, France, Germany, Greece, Italy, Mexico, 
Netherlands, Norway, Peru, Portugal, Rumania, Yugoslavia, 
Spain, Sweden, Switzerland. Its use is legalized in Egj-pt, Britain, 
Japan, Russia, Turkey and the United States. In 1875 there 
was constituted at Paris the International Bureau of Weights 
and Measures, which is managed by an international committee. 
The object of the Bureau is to make and provide prototypes of 
the metre and kilogramme, for the various subscribing countries. 

In England action has frequently been taken both by indi- 
viduals and by associations of commercial men for the purpose 
of endeavouring to make the metric system compulsory. A Deci- 
mal As.sociation was formed in 1854, but did not make very much 
headway. A bill w’as introduced into parliament in 1864 to make 
the metric .system compulsory for certain purpo.ses, but owing 
to government objections a permissive bill was substituted and 
sub.sequcntly became law as the Metric Act 1864. It was, how- 
ever, repealed by the Weights and Measures Act 1878. In 1871 
another bill was rejected in the Commons by five votes. In 
1893 a representative delegation of business men pressed its 
adoption on the chancellor of the exchequer (Sir W. V. Har- 
court), but he declined. But in 1897 a .statute was pas.sed, the 
Weights and Measures (Metric System) Act, which legalized the 
use in trade of the metric system, and abolished the penalty for 
having in one’s possession a weight or measure of that system. 
( 5 ee also Decimal Coin .age and Weights and Measures.) 

METROCLES, a Greek philosopher of the Cynic school, 
was a contemporary of Crates, under who.se persuasion he de- 
serted the views of Theophrastus. His philosophical views, which 
were identical with those of Crates (q.v,), he expounded by 
precept and example with great .success, and had among his pupils 
Menippus of Sinope. Having weighed the probable pains and 
pleasures of approaching old age, he decided that life offered 
nothing, and drowned himself. He is said to have written .several 
works, which he afterwards burnt. 

METRODORUS [of Chios], a member of the Atomistic 
school. A pupil probably of Democritus himself, he accepted the 
Democritean theory of atoms and void and the plurality of 
worlds, but held that the stars are formed from day to day by 
the moisture in the air under the heat of the sun. His radical 
scepticism is seen in the first sentence of his Hepi quoted 
by Cicero in the Academics ii. 23 § 73. He says, “We know 
nothing, no, not even whether we know or not,” and maintains 
that everything is to each person what it appears to him lO be. 

METROLOGY, a name for the science of pure measure- 
ment, is in practice restricted to mean measurement of the three 
fundamental quantities, mass, length and time, from which all 
other quantities, such as volume, denMty, velocity, acceleration, 
force and power, are derived. If “science is measurement” then 
without metrology there is no science. Even in its most direct 
application it covers a very wide field Mensuration ; Sur- 
veying; Geodesy; Earth, Figure of the; Micrometer; Meas- 
uring Instruments; Time; Clocks; Weights and Measures; 
Weighing Machines; Metric System), The question of the 
lime standard, moreover, is particularly an astronomical one. 
There is no “absolute” standard; all measurement is relative. 

Problems Involved. — ^The problem of metrology is twofold. 
First to provide and maintain unaltered the standards of reference 
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by which other quantities are compared and measured; and sec- 
ondly to provide means by which the comparisons may be made 
with accuracy .sufficient for the particular purpose in view. The 
demands of science and industry at the present day require, for 
certain purposes, an extremely high degree of accuracy in these 
fundamental comparisons, so that what, at first sight, would ap- 
pear to be a fairly simple problem becomes in fact one of great 
difficulty, involving the most expensive and elaborate apparatus. 
No mca.suremcnt is ever absolutely correct. Some degree of ex- 
perimental error is always necessarily present, and the approxi- 
mate degrees of accuracy at present attainable in certain of the 
more fundamental operations in metrology, are as follows: — 

Comparison of two platinum-iridium copies of the International Proto- 
type Kilogramme: i part in 100,000,000. 

Comparison of ordinary chemical weights: 1 part in 1,000,000. 
Comparison of smaller masses by micro-balance: i part in 100,000,000. 
Comparison of two yard or metre (lino or md) standards: i part in 

70 . 000 . 000 . 

Comparison of end standard with lino standard: 1 part in 1,000,000. 
Determination of volume and density for very special work: i jiart in 

1.000. 000. 

Determination of volume and density, ordinary: 1 part in j 0,000. 
Calibration of set of end .standards (not less than i in. in length): 
1 part in 1,000.000. 

Calibration of subdivisions of graduated yard or metal .scale in terms 
of whole length: 0000005 in. or 00001 millimetre. 

STANDARDS OF LENGTH 

The history of standards of length is one of varying ascend- 
ency of three principal competing types. A length may be defined 
by the distance, under certain specified conditions, either between 
the two end surfaces of a material standard bar, or between two 
suitable marks engraved upon it. Alternatively reference may be 
made to .some “natural” standard. The standard yards of Henry 
VH. and Elizabeth prc.servcd in the Standards Department of the 
Board of Trade, are end standards, incisions marking subdivi.sions 
of the yard being secondary only. The Elizabethan yard was 
superseded by one defined by the distance between two small dots 
on gold plugs inserted in it. When this bar was legalized in 1824, 
it was provided that in the event of loss it should be replaced by 
reference to a “natural” standard, the length of the pendulum 
beating seconds in the latitude of London. 

It so happened that within a very short period this bar w^as in 
fact destroyed by the fire in the Houses of Parliament in 1834. 
The commission charged with its replacement found, how'ever, that 
it was impossible to reproduce the seconds pendulum with so 
high an accuracy as the length of the bar itself could be repro- 
duced by means of direct comparison with other bars which had 
previously been compared with the io.st standard. The new stand- 
ard yard, which is legal at the present day, was thus restored. 

The metre was originally intended to be the 1 0,000,000th part 
of the earth's meridional quadrant. But it was soon found that 
not only was the determination of this natural standard an ex- 
tremely laborious undertaking, but the accuracy attainable was le.ss 
than that possible in the comparison of material standards, and 
the material M^tre des Archives, a platinum end standard, became 
the accepted standard of reference for the metric system until 
superseded in 1889 by the present International Prototype Metre, 
a platinum iridium line standard {see Weights and Measures). 

Wave Lengths as Natural Standard. — Some later de\'el- 
opments, however, have appreciably changed the situation. In the 
first place the experiments of Michelson, followed by those of 
P'abry and Perot {see Light) have finally established a natural 
.standard (the wave length of the red line in the .sf)ectrum of cad- 
mium) which is reproducible with accuracy at least as great as 
that attainable in the comparisons of material standards, which is 
definitely free from the suspicion of possible secular variation in- 
evitably attaching to all material standards, and by means of 
which the material standards necessarily employed in everyday 
practice can be verified in any part of the world without the ri.sk 
of accident or damage involved in the periodical transport of 
material national reference standards to and from the international 
central laboratory for comparison with the prototype. Secondly, 
such improvement has been effected during the last few years in 
the production of flat -ended standards that bars with accurately 
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l»arallel ends of the c|uality of optical mirrors arc now available, constancy of length is the primary consideration, or in circum- 
whosc lengths can be more directly determined by the method stances, as for example in the case of tapes and wires used for 
of optical interference than is the case with line standards, and geodetic surveying, where the accurate ascertainment of tempera- 


which are also more accurately comparable with each other. 


(ure presents considerable difficulty. In these cases it is necessary 


The International Committee on Weight.s and Measures, at its to return the tapes or wires to the laboratory periodically for 
meeting in 192 ^ decided in principle on a wave-length standard rcverification. For the reasons indicated above, in everyday work- 
subject to experiment in the various national laboratories. Such shop measurements, gauges or scales should be made of material 
experiments are proceeding and within the next decade a very having a similar coefficient of expansion to the work to be meas- 
important result may be achieved. ured, and invar therefore should not ordinarily be used for the 

Use of Material Standards. — There is evidence that the im- construction of workshop standards, 
perial standard yard has probably shortened by about 0-0002 inch Fused Silica and Natural Crystal Quartz. — The other 
.^iruc it was originally constructed in 1844, but has remained un- material which has a very low coefficient of expansion is fused sil- 
changed for the last 40 years. So far as is known, the interna- ica, which expands only 0-4X10'® per 1° Centigrade. A metre 
lional prototy})c metre has remained unchanged since its verifica- standard constructed of fused silica, in the form of a tube, with 
lion (1875-79). The evidence for this rests partly on subsequent parallel plates fused in at the ends on the platinised surfaces of 
recompari.son with various national copies constructed in the which the defining lines are ruled, has been made and kept under 
same matincr at the same time, and partly on two determinations, i observation at the National Physical Laboratory since 1913. So 
by different methods, at an interval of about 15 years, the first • far as can be detected, no change has occurred in its length. Such 
by Mirhelson and Benoit, and the second by Fabry and Perot, • a standard is extremely fragile, and for this reason would hardly 
against the wave length of the red line of cadmium. These metre ; be adopted either as a fundamental reference standard or for 

standards are all made of an alloy of 90% platinum and 10% ' everyday use, except in a metrological laboratory, 

iridium, regarded as the most salisfactory for ultimate standards. ! Reference should be made to the recent work of Perard, at the 

Its cost would be prohibit i\ e for any other purpose. | Bureau International, on end standards of natural crystal quartz. 

Temperature Conditions. — All materials change in size to a , Such standards cannot, of course, be of the full length of the yard 
greater or less degree with variation of temperature. It is there- or metre. But they pre.scnt several great advantages. Firstly, 
fore essential to specify exactly the temperature at which the since the material is of great age and the molecules of which it is 
material standard defines the unit of length, and further either composed are arranged structurally in definite crystalline array, 
to control the standard exactly to this temperature when making there seems little possibility of any secular change. Secondly, it 
comparisons with it, or at least to ascertain its temperature exactly, • lends itself to perfect optical finish of the defining end planes, 
and make allowance for its known expansion between that tern- w'hich enables direct determination of length to be made in terms 
peraturc and the standard temperature. The Imperial Standard of light waves, with extremely high prccisiori resulting in a propor- 
Varcl is correct at 62'’ F, the International Prototype Metre at 0° tional accuracy no le.ss than is at present obtained in the compari- 
C'cntigrade. I'he numerical relationship between the two units has son of yard or metre line standards, although the largest available 
been twice accurately determined: in 1895 by Chaney and Benoit, specimens of crystal quartz, as well as the method of use, only 
with the result i metre = 39-3701 13 in.; and more recently (1922- - enable such standards to be verified up to about 4 inches. 

25 ) at the National Physical Laboratory, with the result i metre = | Line Standards; Mode of Comparison. — The comparison of 
59-370147 inche.s. The tw’o results may be .said to be in agree- | tw'o line standards is effected as follows: The bars are placed side 
merit within the experimental error of the various ob.servations in- ' by side, each on one of two parallel girders contained in a water 
vulved, and for all practical punioses the simple ratio 1 in. = 25-4 i bath, which is mounted on a carriage capable of being moved in a 
mm. (equivalent to i met re = 39-3 70079 in.) is exact. | direction perpendicular to the length of the bars. The bars are 

The use of this ratio implie.s that the two objects being com- ; con.structed with their graduations on polished surfaces in the 
pared are both sirnultancou.sly at their common temperature of ' neutral plane of their cross section, and each is supported on two 
employment. For all everyday purpo.ses of mea.suremcnt, as for rollers spaced at such a distance apart that the distance between 
example in mea.suring a piece of work in an engineering work- | its graduation marks has a maximum value. Under these conditions 
shop, it is unnecessary to bring the object to be mca.sured to the | any changes in the flexure of the bars due to slight errors in the 
standard temperature. If the work and the gauge with which I po.sitions of the supports can have no effect on the measured dis- 
it is being measured arc made of materials having the .same co- j tanccs between the graduations. Two micrometer microscopes 
eflicient of expansion, and the former has been compared with the ' (see Micrometer) are rigidly held in brackets supported in such 
reference standard at the standard temperature, it is only ncccs- : a manner as to be unaffected by the motion of the carriage. Each 
sary, when comparing the work with the gauge, to ensure that both girder has independent adjustments by means of which the lines 
are at the same leinpcral ure (not necc.s.sarily the standard tempera- . on the bars can be brought into focus in the field of the micro- 


turc ) to ensure that the work will be correctly measured. 


scopes. The water in the hath is stirred and the temperature read 


Use of Invar. — For many purpo.ses where very precise meas- by means of accurately calibrated thermometers. Readings are 
urement is involved, it is of great advantage to have a material taken by means of the microscopes alternately on the defining 
with a very small thermal e.\i)ansion. Tw'o such materials have lines of each bar, and the mean of several independent readings is 
been discovered. The firsi. knowm as “Invar,” is a nickcl-stcel taken. The comparison is repeated with each of the bars turned 
alloy, conlaiiiing ^6^ r of nickel, invented by Dr. Ch. Ed. (luillaume { end for end in turn in order to overcome any effect of asymmetry 
of the Bureau International (Sevres). Different .samples have co- in the illumination of the graduation marks, and the bars are then 
efficients ranging from about 15X10'® per i"* C. for large bars, interchanged on the two girders and the whole repeated once more, 
down to zero, or even slighily negative values, for smaller bars, making eight complete sets of readings in all, from which the dif- 
penclulum rods, drawn wu*rc or rolled tape. These figures are to be fcrence in length between the two bars is finally computed. In ar. 
compared with 1 1 X Jo *' per j ° C for steel, and 18X 10'® per 1° C important determination several bars (say six or eight) may be 
for br.iss. Invar, unfortunately, has one very serious defect as a included, and each will be completely compared in the manner 
‘Standard of length. It grows longer, rapidly at first and subse- 1 described above, against all the others, the best values for the dil 
(juently Tuore slowly but continuously, so that after 20 years the ferences between all the various bars being then computed fron 
lt*ngth of a bar of invar will still be increasing at a rate of about the individual observed differences by the method of least square^ 
1 part in 2.000.000 per annum. More recently Dr. Guillaume has (sec Probability), the residual errors serving to indicate the 
introduced a slightly different alloy, containing a percentage of degree of accuracy which has been attained in the work, 
chromium in addition to the nickel, which is described as “stable” Calibration* — ^The calibration of the subdivisions of a divided 

invar. Thi.s alloy grows at an appreciably slower rate than ordi- scale is done in a similar way, except that in this case the carriage 
nary in\ar. but .‘^1111 cannot be regarded as constant. Invar there- , of the comparator moves in the direction of the length of the bar. 
fore is fjrincipally u.seful in a laboratory, in work w'here temporary' The microscopes are fixed succes.sively at a series of suitable inter- 
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vals apart, for example, i dm., 2 dm., 3 dm., etc., and each princi- 
pal interval of i dm., 2 dm., etc., is compared with every other in- 
terval of the same magnitude throughout the metre. By computa- 
tion from the results so obtained the value of each decimetre is 
determined in relation to the whole length of the scale. In a similar 
manner each centimetre of one decimetre is compared with every 
centimetre of another decimetre, and as a result the value of each 
centimetre is found in relation to the whole of the other decimetre, 
and so in turn, in relation to the whole length of the metre. Milli- 
metres are derived from centimetres in the same way, and so on. 
The complete calibration of a divided scale will be seen to be a 
very laborious process involving an enormous number of observa- 
tions. The process is, however, simplilied by the fact that the 
whole of the measurements are made on the one bar, so that, 
provided reasonable precautions are taken to ensure constancy of 
temperature, exact temperature measurements are not important. 

The apparatus used to determine coelTicients of expansion is 
similar to the transverse comparator, but has two independent 
water baths mounted on the carriage. One of these, containing a 
bar preferably of invar, is kept at a constant temjjerature, while 
the other, containing the bar under examination, is brought suc- 
cessively to a series of suitable temperatures. The two bars are 
compared at each temperature of the second, and so the variations 
of its length with temperature are determined, 

A number of machines of different types, and varying sen.sitivity, 
are available for comparing end standards by contact measure- 
ment, or, if the end faces are of sufficiently perfect finish, they 
may be directly compared by the method of optical interference. 
In the latter case the two bars are brought in turn between two 
semi-silvered optically flat glass surfaces, and the number of wave 
lengths in the small .spaces at either end between the measuring 
.surface of the bar, and the semi-silvered surfaces of the optical 
flats are determined by direct measurement of the angular diam- 
eters of the interference rings formed by monochromatic light. 
This enables the fraction of a wave length to be determined with 
exactness, and if several different wave lengths are used in turn, 
whose mutual ratios are known, the whole number of waves 
is ea.sily determined by deduction, as only a particular set of cor- 
responding whole numbers will give fractions agreeing in every 
case with the series actually observed. 

In the mechanical contact type of measuring machine the bar is 
measured between two opposed anvils, one of which may either be 
fixed, or may be movalile by means of a micrometer screw, while 
the other is capable of a small movement operating some form of 
sensitive indicator. The two bars to be compared are inserted in 
turn between the anvils, and if the whole difference between them 
is sufficiently small the movement of the indicator over a cali- 
liraled scale may suffice to determine it. If the difference is greater, 
the indicator must be brought to a fixed mark by an adjustment of 
the moving anvil, the difference in length being then ascertained 
by the difference in reading of the micrometer wheel. 

Mode of Calibration of End Standards . — The calibration of a 
.set of subdivisional end standards is effected by taking them to- 
gether in pairs of nominally equal added lengths, and comparing 
their sums, in the manner just de.srribed. In the last 20 years 
there have been developed, first by the firm of C. E. Johansson, 
Sweden, and later at the National Physical Laboratory, England, 
and by Hoke in America, methods of producing short flat-ended 
gauges of such perfection that any two of them if put together 
will adhere firmly to each other by “wringing.” The process of 
wringing appears to depend essentially on the presence of a 
very minute trace of liquid (grease or moisture) between the sur- 
faces of the gauges. This wringing film is extremely thin, and the 
bond between the two surfaces appears to be formed by short 
chains of liquid molecules, only two or three molecules long, 
‘iltached at either end to the molecules of the solid surfaces. 

These gauges are usually made in .scries, e.g., i in., o-y in., o S in. 
• . . o-i inch. Suppo.se we wi.sh to calibrate such a scries, of which 
the I in. is supposed to be already known as the result of some 
previous calibration. For convenience we will assume that wc have 
‘Available a duplicate set of pieces, which we denote by o-i' in., 0 2' 
■n. . . . 0 9' inch. To determine, for example, the value of the 0-7 
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in. gauge, we wring up in turn all the various nominally etiual com- 
binations indicated below, and compare them in a suitable measur- 
ing machine, the small observed differences being indicated by 

0-7 “ o-f+ao 

0*7 I- 0*1 ^ 0*8 

o*7-fo*j = 0*0 -|-a2 

o-7-f 0-3 -- 1*0 

o*7-j-o*.4 =i*o-Fo-i -j-fi'.i 
0-7+0-S =i-0"}-o-j *f-a5 
0*74 o-t) =i«o-l-ov^ 4 -ar, 
o- 74 -o- 7 '~ T 04 - 0-4 -f «7 
0 - 74 - 0-8 =i*o 4 -o-:; -fas 
o*74-o*() -i-o-fo-t) -fo',, 

Adding up all these equations we see that the sums of the second 
columns on cither side cancel out, and we get 

10X0-7 ~ 7 X I 

v> 

or 0-7^ iVXi-o+ t’fX « 

0 

The size of each of the other pieces may be determined in a pre- 
cisely .similar manner. 

It may be noted that in the determination of sizes in this man- 
ner, the length of each gauge is automat ically as.soeiated with the 
thickness of one wTinging film, which, for clearness in conception, 
may be regarded as rcpre.senling half a film thickness on cither 
end surface, so that when two gauges are wrung together a whole 
film is establi.shed between them. As the gauges arc normally u.sed 
in this manner, this result is logically what is required. The wring- 
ing films, moreover, are in any case exceedingly thin. When 
initially formed, their thickness depends to sonic extent on the 
viscosity of the liquid of which they are composed, but if a suffi- 
cient length of lime is allowed to elapse they tend to thin down 
to a limiting thickness, less than o-oooooi in. for all liquids. 

There is one more fundamental operation which, whatever may 
be the nature of the ultimate standard adopted, will always be 
required in its practical application to everyday requirements, and 
that is the determination of the length of an end standard in terms 
of the corre.sponding line standard, or vice versa. Thi.s is a matter 

of considerable difficuliy, and sev- 
eral methods have btMai employed 
for the ])urposc. Probably the 
best method is that introduced by 
Mr. H. L. P. Jolly, formerly of 
the National Physical Labora- 
tory, and now of the Orilnaiicc 
Survey Department, Southamp- 
ton. It involves the use of an 
intermediate end standard, and 
of two special parallel-faced 
end blocks, which can be wrung 
on to the ends of this .standard. 

ICach of the end blocks carries 
graduation marks as show'ii on its 
polished upper surface. The composite bar is compared in the 
ordinar}'^ way in a comparator, with tht‘ standard line bar. Each 
of the end block.s is turned round in turn, and re-wrung on the end 
of the bar, and the compari.son repeated. We thus obtain the 
four results: — 

L -j- ti -:. + = ‘SY + /ill 

L-f- ^/i 4“ />i — 

L — 

or, adding and dividing by 2 

2 Z/4" ~ fSi] 

Each of the end blocks is then removed in turn and the other 
wrung centrally on the end of the bar, the new combinations 
being compared in a mea.suring machine with the standard end 
bar, with the results 
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-f i -f - == 7i 

L-\~ f*\ “f* hi = ^S'jr+Ya 

or adding 

i> /. -h 4 - <^2 4 - hi 4 - hi = 26V 4 - 71 + 7 i! 

From this eauation, and the one previously found, we obtain 
the result 

0a) — >25i-’4“7i + y‘i 

which gives us the desired value of the line standard 5 j in terms of 
the end standard S^. or vice versa. 

To complete our survey of the fundamental operations involved 
in length measurement, reference must lx* made finally and very 
briefly to the proce.ss of verifying longer measures, such as are used 
in surx'eying. In the first place a long bar, graduated in multiples 
of the standard length unit, is required. This is compared, yard 
by yard, or metre by metre, with the standard line bar, in a large 
comparator. This bar in turn is compared either with suitable 
reference marks engraved on metal studs let into a mural ba.se at 
intervals corre.sponding to the length of the bar, or else directly 
with the divisions of a graduated tape. The tapes or wires after 
verification, either directly, or by comparison with the mural base, 
are used to determine base lines in the field, by comparison with 
temporary bench marks set up at intervals apart roughly equal 
to the length of the tape. 

STANDARDS OF MASS 

.\o attempt has so far been made to define a unit of mass by 
means of any natural standard, though a standard of this kind, 
a definite multiple, say, of the atomic mass of helium, would 
not be inconceivable. Prior to the discovery of the radioactive 
elements mass was regarded as the essentially constant attribute 
of matter, and there was no reason to anticipate any change in a 
material standard of mass except by actual damage due to abra- 
sion, oxidation, hygroscopic absorption or other similar causes. 
And there still remains a reasonable choice of materials, which, 
given due care in prc.servation and handling, may be expected 
with con.sidcrable confidence to exhibit constancy of ma.ss. 

Platinum and Platinum-iridium. — Our predecessors, igno- 
rant of radioactive processes, were fortunate in the choice of 
platinum and platinum-iridium (10% iridium) as the materials of 
construction for the ultimate reference standards of mass, the Im- 
perial Standard Pound, and the International Prototype Kilo- 
gramme. respectively. The degree of consistency (within 1 part 
in 10^) with which rccomparisons of various national copies of 
the kilogramme, made after the lapse of many years, have in 
general repeated the original determinations, speaks convinc- 
ingly. not only as to the suitability of the standards themselves, 
but as to the i>erfection of the balances used in the comparisons. 
The relation between the two units, according to the best ascer- 
tained determination, is i kg. = 2-2046223 pounds. This value has 
received legal sanction in Great Britain. 

Crystal Quartz. — Another material presenting a high degree of 
constancy of mass is crystal quartz. This, however, has the dis- 
advantage of having a comparatively low den.sity. It also suffers 
from hygroscopicity, and requires careful handling to ensure the 
elimination of any effects due to surface electrical charges caused 
by cleaning. 

Buoyancy Corrections. — In the comparison of two standard 
masses in air, allowance must be made for the upward buoyant 
effect due to the volumes of air which they respectively displace. 
The less the density of the mass, the greater will be the buoyancy 
correction. The accuracy attained in the intcrcompari.son of a 
.series of platinum-iridium standards is no doubt attributable to 
a considerable degree to the fact that they all have comparatively 
high, and very closely equal, densities, so that the net buoyancy 
corrections are very small, and a comparatively rough determina- 
tion of the air density con.sequently .suffices to give the correction 
with negligible error. In comparing a number of masses differing 
ap])rt*ciably in density, e.g., platinum, quartz and brass, the ac- 
( urate determination of the buoyancy correction presents much 
greater difficulty, and several attempts have been made to over- 
come it by actually conducting the weighing in vacuo. This in- 


volves enclosing the whole balance in an air-tight case, and manip- 
ulating the weights entirely by mechanical means from outside, 
without opening the case. Leakage at the glands where the operat- 
ing spindles enter the case has, however, so far proved an almost 
insuperable obstacle to successful weighing in vacuo. Everyday 
weighings for commercial purposes are of course necessarily con- 
ducted in air, but the differences in buoyancy between the weights 
used, and the goods weighed, are negligible for this purpose. It is 
necessary, however, to provide a basis for the periodical reverifica- 
tion by in.spectors of weight^* and measures of traders’ weights, 
I which may be of iron, brass or other materials. For this purpose a 
; “commercial" standard is employed. This standard is of brass 
(of density 8-143) adjusted to agree in vacuo with the Imperial 
Standard Pound of platinum. Inspectors’ standards are also 
of bra.ss, and all verifications of these standards, and thus indi- 
rectly of traders’ weights, are made by comparison, m air, with 
the commercial brass pound. 

Use of the Balance. — Even when weighings arc not conducted 
m vacuo the construction and manipulation of a balance for the 
accurate comparison of primary standards of mass are di.stinctly 
elaborate. It is necessary for the greate.st care to be taken to 
preserve constancy of temperature, in order to maintain a steady 
zero reading of the balance. For this rca.son the room containing 
the balance must be thermostatically controlled, and the observer 
; either works entirely from outside the room, or, if he enters 
it, must remain at a distance from the balance, all the manipu- 
lation of the weights being effected from outside the balance ca.se 
by mechanical control operated by means of long rods, and the 
movement of the balance beam being observed either through a 
telescope, or by the movement across a scale of a spot of light 
reflected by a small mirror attached to the beam. 

Consecutive Weii^hin^s . — To eliminate any effect due to slight 
I inequality in the lengths of the two arms of the balance, at 
the same time to minimise the effect of any small residual drift 
of zero due to a gradual change in temf)erature conditions and 
to obtain a determination of the sensitivity of the balance at the 
time of weighing, con.secutive weighings should be made to the 
following order: — 


Left-hand 

Right-hand 

Mean 

pan 

Pan 

Reading 

. 14 .r 

B 

Pi 

A 

B+x 

Pi 

B 

AA-x 

Pi 

BA-x 

A 

P 4 

BA-x 

A 

Pi 

B 

A 4' -v 

Pi 

A 

B+x 

pi 

A+x 

B 

P» 


I Here A and B are the two masses being compared, and x a small 
I known weight which serves to determine the sensitivity. Each 
i mass is weighed an equal number of times on each pan of the 
I balance, and the mean time of all the weighings of each mass on 
I each pan is the same, so that the effect of any steady temperature 
I drift is eliminated. In weighing, the balance is not brought to rest. 
: but the pointer, or spot of light, is observed while swinging, and 
the extreme positions of several successive swings to right and 
left are noted. From these the mean readings or rest points 
corresponding to each arrangement of weights on the scale pans 
arc calculated. If, for example, four successive readings are tj,. 
q2, q3, Qi, then, allowing for the effect of the gradual reduction 
in the vamplitude of the swing, due to damping, the corresponding 
rest point, p, is -J (qi+3q24-3q34-q4). 

If p be the rest point when two equal masses of value nominalh’ 
eciual to A and B are on the pans, then we have 

-‘1 — B 4 “ — k{p\ —p) B — A-\-.x = kipb'^p) 

A —B — x=^ k{pi—p) B-A—x^k{pb—p) 

I B — A —x==k{p:^—p) A .r = /’(/>7 — />) 

: B - A 4 - .V = k{p.i - p) A - B-\-x^ k{pi,- p) 

whence 
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8 (A — - B ) » A (^1 + ^2 — #8 — ^4 — ^6 — # 6 + p 7 +^ 8 ) 
and 8 x ^2— ^8+^4+^8—^fl— so that 

i4— B n-x 

iPl — p2^pi+p4+Pi^Pt"^p7+P$ 

Usually of course several masses will be compared each with 
each in turn, and the best values for the differences between them 
finally computed by the method of least squares from all the 
observed differences obtained in the above manner. 

The construction of the balance must be such as to ensure that 
after each successive arrestment of the beam and pans, the knife 
edges are brought into exactly the same relationship with the 
planes, and to secure this it is necessary to support the pans by 
means of a scries of crossed knife edges below each terminal 
knife edge on the beam. If the weighings are not conducted in 
vacuo, the air density must be calculated for each weighing from 
observations of temperature, pressure and hygroscopic state of 
the air, and each observed reading corrected for air buoyancy, 
allowing for the effect of temperature on the volumes of the 
weights. 

I'he volumes, and hence the densities, of the weights are deter- 
mined by weighing them, first in air, and then immersed in distilled 
water, against other weights always in air. The density of the air 
must be calculated as usual from its temperature, barometric 
pressure and humidity, and that of the distilled water is known 
from its temperature. The difference between the two weighings, 
due allowance being made for the air buoyancy corrections on all 
the weights involved, is equal to the difference in weight between 
the quantities of water and air at the observed densities of each, 
which would fill a volume equal to that of the weight being ex- 
amined. If for any reason it is considered objectionable to 
immerse a standard weight in water, it is possible to determine 
its volume, though .somewhat less accurately, by means of a 
volumenometer, which is an apparatus for observing the change 
of pressure of the air enclosed within a given space, when a 
definite change is made in its volume, firstly when it is filled with 
air alone, and secondly when the weight is enclosed within it. 

The calibration of a set of fractional or multiple weights in 
terms of the original unit can be effected by weighing together 
in groups of nominally equal sum by a process precisely analogous 
to that described above for a set of fractional end standards. 

Ordinary brass weights usually exhibit a certain variability of 
mass, which is probably attributable to variations of surface con- 
dition depending on the degree of humidity of the surrounding 
atmosphere. Care should, of course, be taken to see that the metal 
i)f which weights are made is free from porosity, and weights 
intended for precision work should be made solid, without 
screwed-in tops covering holes containing adjusting material. The 
surfaces of high class weights are frequently electroplated with 
jfold or platinum, with the object of minimising the effects of 
oxidation and hygroscopic action on the surface. Of the two, 
platinising is the preferable process, but weights coated with either 
gold or platinum have been found to exhibit instability to a certain 
degree, though usually less than in the case of unplated weights. 
The success of gilding or platinising depends upon the care exer* 
cised to obtain a firm and hard deposit 

To minimise the effects of temperature upon the action of a 
balance, a beam of invar may be used. But it must be remembered 
that invar is to a certain extent magnetic, and if results of high 
iirecision are required, care must be taken with such a beam as to 
ensure that it is completely screened from any possible magnetic 
influence. The balance should preferably be entirely enclosed 
within a sheet iron case. 

For weighing very small quantities, and in particular ^or com- 
paring the densities of small quantities of gases, micro-balances 
constructed entirely of fused quartz have been used. Such balances 
have been made both with knife edges, and preferably, with the 
beam torsionally supported on a thin horizontal quartz fibre at 
^ight angles to its length, and the pans supi^rted from its ends by 
means of other fibres fused directly to it. The weighings are 
usually made by arranging a small bulb or similar contrivance at 
uue end of the beam, counter-balanced by solid quartz at the other 


end. The two ends of the beam are therefore differently affected 
by the buoyancy of the air, and weighings are made by adjusting 
the pressure of the air in the balance case until the buoyancy just 
restores the beam to balance. The air pressure is read by means 
of a suitable manometer, and serves to measure the wei^^ht of the 
object under examination. With such balances loads as small as 
^ gramme have been weighed to an accuracy of i part in xo^. 

STANDARDS OF CAPACITY 

Theoretically, the unit of capacity should be the same a.s the 
unit of volume — that is, the volume of a cube each of whose 
sides is equal to the unit of length. In practice, however, it is 
extremely difficult to construct such a cube with accuracy, and 
still more difficult to measure the internal volumes of vessels of 
different shapes in terms of the unit of length. Practical neces- 
sity has therefore ordained the use of a unit of capacity based on 
the unit of mass, rather than on the unit of length. 

In the metric system the kilogramme was originally intended 
to be the mass of one cubic decimetre of pure distilled water 
when at its temperature of maximum density (4® Centigrade). 
Although great care was taken in the construction of the origi- 
nal kilogramme from this definition, and the result attained was 
closer than might have been anticipated in view of the difficulty 
of the problem, it has been found by very careful experiment 
that the litre, which i.s now defined as the volume occupied by 
I kilogramme of water at 4® C, actually equals 1.000028 cubic 
decimetres. The gallon is somewhat similarly defined as the 
volume occupied by lo lb. of pure distilled water at 62® F when 
weighed in air at a barometric pressure of :^o in. of mercury, 
against brass weights. As the weighing has to be made in air, 
and the density of the brass weights is not prescribed by the Act 
(Weights and Measures Act 1878) there is a certain ambiguity 
about this definition. On reasonable assumptions it has been 
calculated that i gallon **4-5459631 litres. 

It will be noted that in the case of the litre the definition 
refers to the kilogramme wfl5x^that is to say, the weighings arc 
to be reduced to vacuum, by applying a suitable correction for 
the difference of the air buoyancy on the distilled water and on 
the weights used for weighing it. This entirely eliminates the 
difficulty mentioned as regards the exact definition of the gallon. 
Much confusion of thought has, however, arisen from the pref- 
erence of some chemists for the use of the so-called “Mohr’s 
litre,” which is defined, on the same lines as the gallon, as the 
volume occupied by i kg. of distilled water, when weighed in 
air, against brass weights, at a temperature which has never 
been explicitly laid down. Roughly, a Mohr’s litre equals 1-002 
true litres. It is very unfortunate that the term litre should have 
been appropriated to a unit so vaguely defined and which differs 
from the true litre by an amount that, although small, is too 
great to be negligible. For most purposes the difference between 
the millilitre and the cubic centimetre can safely be neglected. 

Commercial and Scientific Purpo8e&r>-For commercial pur^ 
poses the gallon and the litre are both represented by material 
standards of capacity, constructed as nearly as possible in accord- 
ance with their respective definitions. These standards are in the 
form of cylindrical metal vessels with flat brims, and are filled 
exactly to their brims by the aid of flat glass “strikes.'’ Com- 
parisons with other vessels are made by transfer, the vessel under 
comparison being first filled and emptied to compensate for the 
amount of water left behind in the standard when the latter is 
emptied into the vessel being tested. 

For scientific apparatus^ such as flasks, burettes, pipettes, etc., 
where higher accuracy is needed, it is found necessary as a rule 
to base the verification directly on the original definition by 
actually weighing the quantity of pure distilled water contained 
in, or delivered from, the vessel, making due allowance for the 
temperature of the water at the time of weighing and for the 
buoyancy of the surrounding air. In the case of vessels, such as 
burettes and pipettes, which are intended to deliver, and not to 
contain, definite quantities of liquid, it must be remembered that 
after delivery the walls are left wet to an extent which depends 
not only on the rate at which delivery is effected and the time 
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allowed for subsequent drainage but also on the viscosity and 
surface tension of the liquid being measured. The rate of delivery 
is of more importance than the drainage time, and provided it is 
sufficiently slow the quantity of liquid delivered will be reasonably 
constant. Suitable delivery times and error allowances are sched- 
uled in a pamphlet on testing volumetric glassware issued by the 
National Physical Laboratory. 

Bibliography. — The literature of mctrolopy is somewhat .scattered. 
The best collected account will be found in a series of articles contained 
in the Dictionary of Applied Physics (1922-23) (and in particular vol. 
3 thereof), edited by Sir R. T. Glazcbrook, K.C.B., F.R.S., and pub- 
lished by Macmillan, London. Many detailed references are given in 
these articles. For full descriptions of the more fundamental operations 
the various volumes of the Travaux el M ^moires du Bureau Interna- 
tional des Poids et Mesures (Paris, Gautier- Villars) should be con- 
sulted. In addition, consult the annual reports of the Standards 
Department, Board of Trade (H.M. Stationery Office, London) ; 
Miller, Phil. Trans., 146 (1856), on the construction of the new stand- 
ard pound; Airy, Phil. Trans., pt. 3, p. 17 (1857), on the construction 
of the new standard yard; Kaye, “A Silica Standard of Length,** Proc. 
Roy. Soc., ASs (1911); Michelson, Light Waves and Their Uses 
(Chicago University Press) ; C. E. Guillaume ct Benoit, La Afesure 
rapidc dcs Bases geodhiqurs (190S) ; and Guillaume, Les Applications 
des Afiers au Nickel (Paris, 1004); and Proc. Phys. Soc., 32, 374; 
Sears, Precise Length Measurements, Cantor Lectures, Royal Society 
of Arts (1923). (J. E. S.) 

METRONOME, an instrument for denoting the si>eed at 
which a musical composition is to be performed. Its invention 
is generallj’ ascribed to Johann Nepomuk 
Maelzela native of Ratisbon (1772-1838), 
but erroneously, since its actual inventor 
was a Dutch musician named Winkler. 

It consists of a pendulum swung on a 
pivot ; below the pivot is a fixed weight, 
and above it is a sliding weight that regu- 
lates the velocity of the oscillations by 
the greater or less distance from the 
pivot to which it is adjusted. In its 
.simplest form the metronome is put in 
motion by hand and allowed to go on 
swinging to and fro of its own momentum 
till it comes to rest, it has a .scale of num- 
bers marked on the pendulum, and the 
iqiper part of the sliding w’eight is placed 
under that number which is to indicate the quickness of a stated 
note, as M.M. (MaelzePs Metronome)j^”bo, or 1*= 72, orj— 108, 
or the like. The number Oo implies a second of time for each 
single oscillation of the pendulum — numbers lower than this de- 
noting slow’er, and higher numbers quicker beats. A more com- 
plicated metronome is actuated by clock-work, makes a ticking 
sound at each beat, and continues its action till the works run 
down ; while a still more intricate machine has also a bell which 
is struck at the first of any number of beats. 

METROPOLIS) a city of southern Illinois, U.S.A., on the 
Ohio river and Federal highway 45; the county seat of Massac 
county. It is served by the Burlington Route, the Illinois Central, 
the Na.shville, Chattanooga and St. Louis and the Paducah and 
Illinois railw'ays, and (for freight) by river steamers. Pop. (1920) 
5-055 (^4% native white, 15% nepo); local estimate at 7,000 
in 1928. It has numerous and diversified manufacturing industries, 
wdth an annual output valued at $3,500,000. The city was founded 
about 1837 and incorporated in 1871. 

METROPOLIS, a mother-city (Gr. firjTriPj mother, 7r6Xts, 
city), and so the name of the parent state from which colonies 
were founded in ancient Greece (see Greece: History, Ancient). 
The w^ord was used in post-classical Latin for the chief city of a 
province, the seat of government, and ecclesiastically for the see 
of a metropohtan bishop (see Metropolitan). It is thus used 
now for the capital of a country, which contains the various 
official buildings of the administrative departments, the houses of 
parliament, etc. In the case of London, the term “metropolitan” 
is sometimes applied to the whole area including the “City of 
London,*’ e.g., “Metropolitan Asylums Board”; and sometimes, as 
in “Metropolitan Police,” excludes the City, which has its own 
police force (see London). i 


METROPOLITAN, in the Christian Church, the title of a 
bishop who has the oversight over bishops of subordinate sees. 
In the Western Church the metropolitan is practically the same 
as the archbishop (q^v.) \ in the Eastern Church he ranks above 
the archbishop, but below the patriarch (q.v.). 

METSU, GABRIEL (1630-1667), Dutch painter, was the 
son of Jacob Metsu, a painter of Leyden, by his third wife Ja- 
comina Garnyers. According to Houbraken, Metsu was taught by 
Gerard Dow. He was registered among the first members of the 
painters’ corporation at Leyden; and he was still a member in 
1649. In 1650 or soon after he settled at Amsterdam. One of his 
earliest pictures is the “Lazarus” at the Strasbourg museum, 
painted under the influence of Jan Steen. Under the influence of 
Rembrandt he produced the “Woman taken in Adultery” (1635), 
now in the Louvre. To the same period belong the “Departure of 
Hagar.” formerly in the Thore collection, and the “Widow’s Mile" 
at the Schwerin gallery. But sacred art was ill suited to his temper, 
and he turned to other subjects for which he wms better fitted. 
That at one time he was deeply impressed by the vivacity and bold 
technique of Frans Hals can be gathered from Lord Lonsdale’s 
picture of “Women at a I'ishmonger’s Shop.” Metsu depicted with 
surprising success the low life of the market and tavern, con- 
trasted, with wonderful versatility, by incidents of high life and 
the drawing-room. In no instance do the artistic lessons of Rem- 
brandt appear to have been lost upon him. The same principles 
of light and shade which had marked his schoolwork in the 
“Woman taken in Adultery” were applied to subjects of quite a 
different kind. A group in a drawing-room, a series of groups in 
the market-place, or a single figure in the gloom of a tavern or 
parlour, was treated with the utmost felicity. 

Metsu married in 1658, and became a citizen of Amsterdam in 
1659. One of the best pictures of his manhood is the admirable. 
“Market-place of Amsterdam,” at the Louvre. Equally fine are 
the “Sport.sman” (1661) and the “Music Lovers” at The Hague, 
and the “Game-Dealer’s Shop” at Dresden, with the painters 
signature and 1662. Among the five examples of the painter at the 
W^lllace collection, including “The Tabby Cat,” “The Sleeping 
Sportsman” is an admirable example. Among his finest representa- 
tions of home life are the “Repast” at the Hermitage in St. Peters- 
burg (Leningrad); the “Mother nursing her Sick Child” of the 
Steengracht gallery at The Hague. Metsu died at Amsterdam in 
1667, and was buried on Oct. 24 of that year. 

See Hufstede de Groot, Catalogue oi Dutch Painters (1907). 

METTERNICH-WINNEBURG, CLEMENS WEN- 
ZEL LOTHAR) Prince (1773-1859), Austrian statesman and 
diplomatist, was born at Coblenz, May 15, 1773. His father. 
Count Franz Georg Karl von Metterni:h-Winneburg zu Beilstcin 
(d. 181S), was a diplomatist who had passed from the service of 
the archbishop-elector of Trier to that of the court of Vienna; 
his mother was Countess Maria Beatrix Aloisia von Kagenegg 
At the time of Clemens Metternich’s birth, and for some time 
subsequently, his father was Austrian ambassador to the court > 
of the three Rhenish electors, and the boy was thus from the 
first brought up under the influence of the tone and ideas which 
flourished in the small German courts that lay within the sphere 
of influence of the France of the ancien regime. In 1788 he went 
to the university of Strasbourg, but the outbreak of the French 
Revolution caused him to leave after two years. 

Metternich was a witness of the excesses of the mob in Stras- 
bourg, and he ascribed his life-long hatred of political innovation 
to these early experiences. In 1 790, by way of striking contrast 
he was deputed by the Catholic bench of the Westphalian college 
of counts to act as their master of the ceremonies at the corona- 
tion of the Emperor Leopold II. at Frankfurt, a function which 
he again performed at the coronation of Francis II. in 1792* Th'^ 
intervening time he spent at Mainz, attending the university andi 
frequenting the court of the archbishop-elector, where his im- 
pressions of the Revolution were strengthened by his intcrcour.*^^ 
with the French imigrds who had made it their centre. The out- 
break of the revolutionary war drove him from Mainz, and he 
went to Brussels, where he found employment in the chancery 
of his father, at that time Austrian minister to the Government ot 
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the Netherlands. Here, in Aug. 1794, he issued his first publica- 
tion, a pamphlet in which he denounced the “shallow pates” of 
the old diplomacy and argued that the only way to combat the 
French revolutionary armies was by a levee en masse of the popu- 
lations on the frontier of France — singular views for the states- 
man who was destined to be the last great representative of 
the old diplomacy. 

After a long stay in England, where he made the acquaintance 
of the prince of Wales (afterwards George IV.), Mettemich went 
to Vienna; and on Sept. 27, 1795 he married at Austerlitz the 
Countess Eleonore von Kaunitz, a grand-daughter of the Austrian 
chancellor of that name. This alliance not only brought him great 
estates in Austria, but introduced him into the most exalted 
circles of Viennese society. Here he was well qualified to hold his 
own by reason of his handsome presence, the exquisite courtesy 
of his address and a certain reputation for gallantry. In Dec. 
1797 he was chosen by the Westphalian counts as their repre- 
.sentative at the Congress of Rastadt, where he remained till 
1799. In Jan. 1801 he was appointed Austrian envoy to the 
elector of Saxony, and he then came into touch with many 
Russian and Polish families of importance. In Nov. 1803 his 
serious diplomatic career began with his appointment as am- 
bassador at Berlin. His diplomacy here was not very successful 
although Prussia ultimately (1805) signed a treaty with Austria 
and Russia; but he had made himself personally so agreeable 
10 the French envoy that after his appointment as ambassador 
10 Petersburg, Napoleon requested that he might be sent to 
Paris, w^here he took up his residence as amba.ssador in Aug. 1806. 
His influence in European politics grew rapidly henceforward. 
At first he ingratiated himself everywhere at the French court 
and in society, notably with Talleyrand and Caroline Murat, 
Napoleon’s sister. In 1809, however, war broke out between 
France and Austria, as Mettemich had ixirsonally urged in his 
court. He was arrested as a reprisal for the action of the Austrian 
Government in interning two members of the French embassy in 
Hungary, and in June, on Napoleon’s capture of Vienna, he was 
conducted there under military guard. 

In July he was exchanged at Komarom for the French diplo- 
matists, and was present with Emperor Francis at the battle of 
W’agram. On July 8, he succeeded Stadion’s place, and be- 
came minister of State on Aug. 4. He was absent at the peace 
conference at Altenburg when the emperor signed the Treaty of 
Schonbrunn on Oct. 14, iSog, and thus had nothing to do with 
this document, although on Oct. 8 he had been appointed minister 
of foreign affairs, a post he held for 40 years. 

The position of Austria, reduced as she w^as bv the Treaty of 
Schonbrunn to the level of a second-rate power, was one of great 
•lilYiculty and danger, and of this Mettemich was fully conscious. 
Fp to this time, his policy had not been wholly free from emo- 
tional impiul.se; but henceforward it was nothing but calculation, 
caution and a mechanical balancing of chances. His first ambition 
was to gain time, and to separate Napoleon from the tsar. The 
r>ower w’hich seemed to him be.st worth courting was Austria’s late 
enemy, although he was determined not to lose his freedom of 
‘Hi ion by any too great concessions. Napoleon’s request for the 
hand of the Archduchess Marie Louise, whether due to Metter- 
nich’s initiative or not, fitted h^.^ plans admirably. He accom- 
l>anied the archduchess to Paris on March 13, 1810. The definite 
^^^oncessions which he established for Austria were, indeed, small; 
Napoleon declared that anything further must depend on Austria’s 
•fltitude in the Franco-Russian War which he now staled to be 
inevitable. Yet Mettemich had restored Austria’s freedom to , 
niove. He hurried back to Vienna on Oct. 10, just in time to stop 
the strong pro-Russian party at the Austrian court from com- 
t-romising this liberty by concluding an alliance with Russia, and 
to win over the emperor for his policy of armed abstention. With 
the approach of the Franco-Russian War, this policy became in- 
creasingly difficult to maintain in its entirety; but although 
^lettemich concluded an alliance with Napoleon on March 14, 
promising him military assistance in return for considerable 
concessions which France was now obliged to offer, he at once 
hiformed Russia that Austria’s troops would only act on the 


defensive, and held out a prospect of a renewal of the old alliance 
of the conservative powers. When Napoleon suffered by catas- 
trophe in Russia, Mettemich extricated Austria from her alliance, 
alleging that it had been abrogated by Napoleon’s own act; re- 
verted to neutrality; and had soon manoeuvred his country into 
the position of arbiter of Europe. Napoleon’s signature of the 
armistice of Pleiswitz gave Austria time to complete her arma- 
ments. When Mettemich visited Napoleon at Dresden on June 
26, he still posed as the impartial “mediator,” assuring the em- 
peror “on his honour as a German count” that Austria was still 
free of “engagements.” Yet he already had in his pocket the 
draft of the second treaty of Reichcnbach (which was not, indeed, 
.signed till the following day), whereby Austria contracted with 
Russia and Prussia to put 150,000 men in the field, and not to 
make peace without the consent of her allies, should Napoleon 
reject (he ultimatum which was to be put to him. Metternich’s 
object was, in fact, only to gain an extension of the armi.sticc, 
till Austria was ready to take the offensive. As for the terms 
offered to Napoleon, his acceptance of them need not hamper 
(he plans of the allies, while his rejection of them would be a 
blow to his waning popularity in France. 

In the war that followed, although Mettemich signed a fresh 
treaty with Russia at Tdplitz (Sept. 9), committing Austria more 
closely to the policy of the allies, he was chiefly anxious to ensure 
that the balance did not swing too far, nor strengthen overmuch 
either Russia or Prussia. The course of events forced him, against 
his wishes, to agree to the restoration of the Bourbons, but 
in other resp)ects the Treaty of Chaumont (March i, 1814) was 
a real triumph for him, since it laid dowm that at the final 
settlement Germany was to be reconstituted as a confederation 
of sovereign States, and also did much to temper the fear of a 
Ru.ssian dictatorship by consecrating the principle of that con- 
certed action of the Great Powers, in affairs of international 
interest, which after Napoleon’s fall governed the European sys- 
tem. 

On April 10. Mettemich arrived at Paris, ten days after its 
occupation by the allies. He was now at the height of his repu- 
tation; on Oct. 20, 1813, two days after Leipzig, he had been 
created an hereditary prince of the Austrian Empire; he now 
received from the Emperor Francis a unique honour: the right to 
(|uarter the arm.s of the house of Austria-Lorraine with those of 
Mettemich. At the same time (April 21) the count ship of 
Daruvar was bestowed upon him. On May 30, Mettemich set 
his signature to the Treaty of Paris, and immediately after- 
wMrds accompanied the Emperor Alexander and King Frederick 
William on a visit to England. On July 18, he was back in Vienna, 
where the great congress was to meet in the autumn. The dignity 
of a Hungarian magnate was bestowed uix)n him. 

At the congress Metternich’s charm of manner and great social 
gifts gave him much personal influence; the ease and versatility 
with which he handled intricate diplomatic questions, too, excited 
admiration; at the same time he was blamed for his leaning to 
intrigue and finesse and for a certain calculated disingenuousness 
which led to an open breach with the Emperor Alexander. 

Whatever the real wisdom of the decisions, he reached a 
settlement in Germany and Italy precisely in accordance with 
his wishes and emerged from the congress, of which he had been 
unquestionably the greatest figure, wholly content with his work. 
He was destined to spend most of the remainder of his life in 
an attempt to stabilize and make permanent the situation which 
he had so largely helped to create. The key-note of his policy 
henceforward was his attempt to use the European concert as 
an instrument for ensuring the “stability” of Europe by sup- 
pressing any “revolutionary” movements. Both Austria’s multi- 
national character, and her central position in Europe caused him 
to follow a policy that was essentially European. **Cest que 
depuis longtemps VEnrope a pris pour moi la valcnr d'unc pafrie** 
he said to the Duke of Wellington in 1824; and to his wife he 
wrote: “I have become a species of moral power in Germany, and 
perhaps even in Europe.” In part this was due, no doubt, to 
personal vanity, but he had also arranged his system so that it 
must feel the shock of any disturbance even in the remote parts 
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of Europe, much more in Germany, Italy or Austria itself. So in 
his system of diplomacy by congress, Metternich, everywhere the 
central figure, busied himself in repressing liberty, whether in 
Germany, Spain or Italy. At first his dominance was unquestioned, 
especially after he had finally won the Tsar Alexander over to 
his side; it was weakened first by the ascension to office of Can- 
ning in England, and still further by the revival of the Eastern 
Question (q.v.) in the shape of the Greek revolution, which left 
Austria isolated in the Near East. The revolutions of 1830 seemed 
to threaten Metternich’s system, yet gave it, at least, a temporary 
new lease of life. The Berlin convention of Oct. 15, 1833, which 
reaffirmed the divine right of intervention was a fresh triumph 
for Metternich s diplomacy, yet it was his last conspicuous inter- 
vention in the general affairs of Europe. Although he himself 
hardly realized it, his system had already passed away. 

In domestic affairs Metternich was not, indeed, the whole- 
hearted reactionary for which he w^as often taken. He was too 
intelligent not to see the abu.ses inherent in the Austrian govern- 
mental system, and would gladly have remedied some of them. 
The real author of the incredibly reactionary and aggressive 
regime in Austria in the opening half of the 19th century was 
the Emperor f'rancis I. Metternich declared himself more than 
once, and possibly believed himself to be a liberal. But in any 
case, he lacked the moral courage to urge the reforms which he 
felt to be necessary, and he certainly misjudged the forces of 
his time. His mind was essentially i8th century, and he thought 
in terms of the State not the nation. He saw that nationalism was 
fatal to Austria's position in Germany, Italy and at home, and 
for this reason struggled against it; but he totally miscalculated 
its real strength, and so the work of his later years, and even at 
the Congress of Vienna, failed completely to secure the stability 
which he preached. Although for many years chancellor of 
Austria, he was not, indeed, primarily interested in internal policy, 
not mainly responsible for it, and probably could not have re- 
formed it greatly. After the death of Francis I. he was, in any 
ra.«e. too old to change. He was too experienced not to realize 
the sickness of the State, but he was content to veil it from him- 
self and to attempt to veil it from others. The world was not 
deceived; but it was not until the Vienna mob, in 1848, was 
thundering at the door of his cabinet that Metternich himself 
realized the truth to which he had tried to blind himself. With his 
fall his .system also fell; and his flight from Vienna was the | 
signal for the revolutions of 1848. 

The resignation of Prince Metternich, handed in on March 13, 
1848. was accepted by the emperor on the 18th, and the prince 
and his family at once left for England. Here he lived in great 
retirement, at Brighton and London, until Oct. 1849, when he 
went to Brussels. In May 1851 he went to his estate of Johannes- 
berg; in Sei)tember he returned to Vienna. The events of 1848 
had not shaken his self-complacency; they seemed to him rather 
to contirm the soundness of his own politicval principles. He died 
on June j 1. 1859 

Probably no statesman has, in his own day, been more bc- 
.slax ered with praise and bespattered with abuse than Metternich. 
By one side he was reverenced as the infallible oracle of diplomatic 
inspiration, by tlje other he was loathed and despised as the very 
incarnation of the spirit of obscurantism and oppression. The 
victories of democracy brought the latter view into fashion, and 
to the liberal historians of the latter part of the 19th century the 
name of Metternich was synonymous with that of a system in 
w'hich they could recognize nothing but^ senseless opposition. 

The later reaction against this view found its fullest expression 
in the work of Srbik (see below ) ; but Srbik’s own estimate has 
been questioned. Of the “technique” of diplomacy Metternich 
was a master. His despatches are models of diplomatic style. 
They, are, indeed, sententious, over-elaborate and excessively 
lengthy, yet their phrase-making was often the result of astute 
calculation. 

In private life Metternich was a kind, if not always faithful, 
husband and a good father, devoted to his children, of whom he 
had the misfortune to lose several before his death. He was three 
times married. His second wife, Baroness Antonie von Leykam, 


Countess von Beilstein, died in 1829; his third wife, Melanie, 
Countess Zichy-Ferraris, died on March 3, 1854. Of sons 
three survived him: Richard Clemens Lothar (1829-95), his son 
by his second marriage, who was Austrian ambassador in Paris 
from 1859 to 1871; Prince Paul (1834-1906) and Prince Lothar 
(1S37-1904), his sons by his third marriage. His grandson Prince 
Clemens (b. 1869), son of Prince Paul, married in 1905 Isabella 
de Silva Carvajal, daughter of the marquis de Santa Cruz. 

Bibliography.— A vast mass of unpublished material for the life 
of Prince Metternich exists in public and private archives; to some 
of those in the F.O. Records references are given in the bibliography 
to chap. I. of vol. X. of the Cambridge Mod. Hist. Of published 
documents the most important are in the collection Aus Mettemichs 
nachgelassenen Papieren (1880-84), edited by his son. Prince Richard 
Metternich. There is a complete French translation issued contempo- 
raneously, and an English version, of which only five volumes (down 
to 1835) have been published, under the title Memoirs, etc. (London, 
1880-82). These Memoirs, especially the autobiographical parts, must 
be read with considerable reserve; even the official letters and docu- 
ments, which are their most valuable contents, have been to a certain 
extent “edited.” Fedor von Demelitsch’s Fiirst Meliernich und seine 
auswdrtige Polilik, vol. i., to 1812 (Munich, 1898), is an elaborate 
and useful analysis of Mcttemich’s foreign policy, based on a large 
mass of unpublished archives. A very full modem biography is that 
by H. von Srbik, Metternich, der Staatsmann und der Mensch (Vienna. 

19 * 5 ). 

METZ, a town of France, capital of the department of Moselle, 
on the Moselle, 99 m. N.W. of Strasbourg by rail, and on the 
through route from Paris to Mainz and Frankfort. Pop. (1926), 

63*125. 

History. — Metz, the Roman Divodurum, was the chief town of 
the Mediomatrici, and was also called by the Romans Medio- 
matrica; Metz is a contracted form. Caesar describes it as one 
of the oldest and most important towns in Gaul. The Romans, 
recognizing its strategical importance, fortified it, and supplied 
it with water by an imposing aqueduct, the remains of which 
still exist. Under the Roman emperors Metz was connected by 
military roads with Toul, Langres, Lyons, Strasbourg, Verdun. 
Reims and Trier. Christianity was introduced in the 3rd century. 
In the middle of the 5th century the town was plundered by the 
Huns under Altila; later it came into possession of the Franks, 
and was made the capital of Austrasia. On the partition of the 
Carolingian realms in 843 Metz fell to the share of the emperor 
Lothair I. as the capital of Lorraine. Its bishops, whose creation 
reaches back to the 4th century, now began to be very powerful. 
Metz became a free imperial town in the 13th century, and soon 
became prosperous. Having adopted the reformed doctrines in 
1552 and 1553, it fell into the hands of the French and was 
defended against Charles V. by Francis duke of Guise. It now 
sank to the level of a French provincial town, and its population 
dwindled from 60,000 to about 22,000. At the peace of West- 
phalia in 1648 Metz, with Toul and Verdun, was formally ceded 
to France. It was taken by the Germans in 1870 and ceded to 
them in 1871. It was retroceded to France after the World War. 

BuUdingit IndustrieSt etc.— The general appearance of the 
town is quaint and irregular, but there are several handsome 
modern streets. The Moselle, which is here joined by the Seille. 
flows through it in several arms, and is crossed by 14 bridges. Of 
the ten dty gates the most interesting are the Porte des Allemands 
on the east, a castellated structure built in 1445, and the Porte 
Scrpenoisc, flanked by turrets belonging to the old ramparts, on 
the south. The cathedral, 13th to i6tb centuries, with huge pointed 
windows, slender columns and numerous flying buttresses, Mongs 
to the period of the decadence of the Gothic style. St. Vincent 
i3tb and 14th century Gothic, has a Renaissance facade, and St. 
Eucaire, Z2th-i5th centu^ restored, has a pilgrimage chapel. 
The public library contains an extensive collection of work> 
relating to the history of Lorraine. Metz is the seat of a bishopric 
of a prefect, of the VI. military region and the XXXV. arm>’ 
corps, of tribunals of first instance and of commerce, of a board 
of trade-arbitrators and of a chamber of commerce. The chief 
industries are the manufacture of shoes and metal-goods and the 
presendng of fruits and vegetables. There is a national tobacco 
factoiy. Trade is to wine, grain, cattle and garden produce. 

As a fortress, Metz has always been of the highest importance, 
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and throughout history down to 1870 it had never succumbed 
to an enemy, thus earning for itself the name of La pucelle. The 
original town walls were replaced by ramparts in 1550, and the 
citadel was built a few years later. By 1674 the works had been 
reconstructed by Vauban. Under Napoleon 111 . the fortress was 
strengthened by a circle of detached forts, which, after 1870, 
were modified and completed by the Germans, who treated the 
fortress as the pivot of operations against France. 

BATTLES AROUND METZ, IN THE FRANCO-GERMAN WAR, 

1870 

Colombey-Borny (August 14) .—The French army under 
Marshal Bazaine was in and about Metz. The German I. and 11 . 
Armies, on the march from the Saar, were heading for the Moselle 
between Metz and I*ont-a-Mousson, and on the morning of Aug. 
14 the German 1 . Army ( 1 ., VII. and VIII. Corps, under General 
V. Stcinmetz) lay on and east of the French, with outposts well to 
the front, watching the French camps cast of Metz, which were 
little more than ira. to the front. Stcinmetz had received from 
headquarters overnight instructions that on Aug. 14 the I. Army 
would maintain the positions occupied during the 13th, and merely 
passed on these orders to his corps commanders. In Metz, mean- 
while, Bazaine had decided to retreat. The II. Corps (Frossard) 
and VI. (Canrobert) began to retire about midday, the III. 
(Leboeuf), IV. (Ladmirault) and Imperial Guard (Bourbaki) 
were to follow. These preparations being observed, the German 
outposts got under arms. Goltz, in command of the VII. Corps 
determined at 3 p.m. to advance to the ridge between Colombey 
and Borny (which was still occupied by French outposts), in 
order to clear up the situation. The ridge was easily captured, but 
the sound of the firing at once set all the neighbouring troops in 
motion, and fortunately so, for the French had immediately 
retaliated on Goltz. Between 4 and 6 p.m. there was continuous 
heavy fighting on the front from Borny to Mey, held by Leboeuf’s 
corps, as both sides brought fresh troops into the field, and the 
troops engaged rapidly slipped from all superior control. Shortly 
before 6:30 Ladmirault’s corps came up, endangering the right 
flank of the Prussian I. Corps (General v. Manteuffel). Mean- 
while Steinmetz had been sending peremptory orders to the battle- 
field to stop the battle, but neither of the corps commanders was 
able to enforce them. Fortunately for the Prussians, Bazaine had 
issued similar orders to his subordinates, who, having their men 
better in hand, were able to obey; and as night began to close in 
the French broke off the action and retired under the guns of the 
Metz forts, convinced that at last they had “broken the spell” of 
German success. In this action the Germans brought only 30,500 
on to the battlefield out of more than- 100,000 which could have 
been engaged before darkness. Bazaine actually deployed 50,700 
to oppose them. He might, however, had he been so minded, have 
struck with his whole army — nearly three times this force, and, 
judging from the course events actually took, we can have little 
doubt as to the result of such a blow. The losses on either side 
were in killed and wounded — French 3,600, Germans 4,800. 

The Battle of Vionville— Mars-la-Tour (August 16).— On 
the following day (15th) the German II. Army approached the 
Moselle above and below Pont-i-Mousson, with a view to over- 
taking and heading off Bazaine in his presumed retreat to the 
Meuse (see Franco-German War). So far, however, from being 
ahead of the Germans on the road to Verdun, the French were 
actually, late in the afternoon of Aug. 15, bivouacked on the 
plateau of Rezonville, and there their outposts were placed, not 
where they could see the surrounding country, but at the regula- 
tion distances of 600 to 1,000 paces from the bivouacs. At day- 
break on the 16th, ho Prussians being reported in sight by the out- 
posts, the troops began nonchalantly to prepare for the resumption 
of the march. On the Prussian side, Alvensleben’s Corps (III.) 
shortly after daybreak was moving north-westward from the 
Moselle in two columns, on Vionville and Mars-la-Tour, Alvens- 
leben himself riding in advance. The 6th cavalry division was 
ordered to precede the right column and scout towards Rezonville. 
No one was aware of the dangerous proximity of the French army. 

About 9 A.M. the 5th cavalry division, with two horse artillery 
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batteries (flank guard of the X. Corps from Thiancourt), and ac- 
companied by Caprivi (chief of staff, X. Corps, and afterwards 
chancellor of the German Empire), were trotting up the western 
slopes of the ridge which runs between Tronville and Vionville. 
Reaching its summit they suddenly found them.selves in face of at 
least 40,000 encamped French troops. The temptation proved too 
great for the artillery, who promptly fired into the midst of the 
nearest camp. This gave the alarm and I'ro.ssard's 11 . Corps at 
once stood to arms and advanced, encountering the Prussian fith 
cavalry division, which promptly bore away to cover. Meanwhile 
Alvensleben himself had seen the surprise of the French camps. 
The sound of the heavy tiring coming from the eastward convinced 
him of what had been gradually dawning on him — that with barely 
30,000 men he was in the presence of the whole French army. 

In a few moments his decision was taken. Calling on the X. 
Corps, away to the south-westward, for support, he determined to 
screen his own weakness by a vigorous attack. By universal con- 
sent this is approved as the boldest resolution arrived at by an 
independent commander throughout the war. His 5th infantry 
division had already encountered the advancing French as it came 
out of the defile leading from Gorze up to Rezonville. Now the 
6th infantry division, at this moment between Puxieux and Tron- 
ville, was ordered to wheel in to their right and attack. Under the 
onset of this division the French began to retire eastward. Bazaine 
had meanwhile arrived on the scene, and ordering forward fresh 
troops to relieve (not to reinforce J those already engaged, ht* rode 
forward to watch the oi^erations — and narrowly escaped capture. 

After an ill-advised French cavalry charge had been shattered 
by the Prussian infantry volleys, for about two hours there was a 
lull in the fighting, which the Prussians utilized on their right in 
bringing up reinforcements through the Bois des Ognons. On their 
left, however, no fresh troops were as yet available, and on being 
informed, about 2:30 p.m., that French cavalry seemed to be 
about to charge the exhausted 6th division, Alvensleben ordered 
Bredow s cavalry brigade to charge, and if necessary to sacrifice 
itself, to save the infantry. Bredow s command (six squadrons 
of the 1 6th Ulans and 7th Cuirassiers) moved off in line of squad- 
ron columns and ascended the gentle incline which still hid them 
from their enemy. Arrived at the summit, Bredow sounded “line 
to the front” but the men, no longer to be restrained, dashed 
forward, before the line could be completed, almost due cast 
against long lines of infantry and artillery which they now saw 
for the first time about 1,200 yards in front of them. 

This distance was covered at the fullest extended speed of the 
horses, and reaching the infantry they swept over them “like 
hounds over a fence” — ^in the words of an oyewn'tness. So sudden 
had been their onset that very few were hit until the infantry had 
been passed; then the latter, recovering from the shock, turned and 
fired into the cavalry from behind, whilst a whole fresh divi.sion 
of French horsemen charged them in flank. After a de.sperate 
mel6e of some minutes, the survivors, breaking their way a 
second time through the French infantry, eventually reached the 
shelter of their own lines, having lo.st rather more than half their 
numbers, but ha\ing saved the situation momentarily. 

Meanwhile, unknown to Alvensleben, a fresh storm was brew- 
ing on his left, where Ladmirault’s Corps had arrived from St. 
Privat — on his own initiative, not Bazaine’s intention — and 
reached a position north of the Tronville copses whence his guns 
could fire into the left rear of the long line of Prussian guns on 
the heights above Vionville and Flavigny. Their fire threw the 
latter into serious confusion and he had decided to attack with 
his nearest division (de Cissey) in the direction of the steeple of 
Vionville, when the sudden apparition of a closed mass of Prus- 
sian troops detaching itself from the low dust-cloud of a slow- 
moving infantry column, and forming to the south of Mars-la- 
Tour, arrested his attention. Unanimously he and his staff agreed 
that this fresh enemy could only be the advanced guard of a large 
Prussian force, and delay occurred while the situation was investi- 
gated. Actually this body consisted only of the 38th brigade 
(Wedell), forming part of the X. Corps. In equal ignorance of 
the situation it moved diagonally across the front of Cissey’s 
division, which, catching sight of them, opened a devastating fire 
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upon their left flank, and then charged, rolling up their line. The 
1st Guard Dragoons, however, rode down the pursuers and by 
their self-sacrifice relieved the remnants of the infantry. 

This was the scene which for the moment held the attention of 
Prince Frederick Charles when at length he reached the battlefield 
from Pont-a-Mousson. All along the rest of the line the Prussians 
were still holding their own, and on the extreme right fresh troops 
from the IX. Corps w’ere streaming up through the woods against 
the French left wing. But on the left there was every sign of in- 
cipient disaster, and to avert this only the cavalry were at hand. 
Sending, therefore, hasty orders to the 5th and 6th cavalry 
divisions to concentrate to the west of Mars-la-Tour, the prince 
ordered them from there to sweep round on the right rear of the 
French army. The same idea had, however, occurred to Lad- 
mirault, and he had called on the two nearest French cavalry 
divisions to put it into execution, and as the Prussians began to 
reach the plateau west of Mars-la-Tour and the Yron brook from 
the south, the French were deploying across it some two thoasand 
yards to the north. 

Then followed a duel — the one great cavalry duel of the war — 
betw^een upwards of two thousand horsemen a side. But it was 
delivered by both sides in a .series of regimental charges, and was 
singularly indecisive. For about half an hour great crowds of 
riders, hidden by dense clouds of dust, drifted aimlessly about the 
plain, till at length the charge of a single squadron delivered on the 
outer French flank, brought the whole^ mass into motion north- 
eastward, and, both sides sounding the rally, the engagement 
gradually ceased. It was now about 7 p.m. and night was coming 
on. Seeing the dust-clouds drifting away northward, and noting 
the letharg>’ which seemed to have settled over the whole French 
line, Prince Frederick Charles decided to assert his own independ- 
ent will to conquer by a final assault along his whole front. Guns, 
cavalry, infantry, everything that could still stand were to take 
part in it. But the troops soon lost direction in the smoke dusk 
and became involved in the direst confusion; and exhaustion put 
an end to the Prussian advance. 

Thus closed the hardest fought battle of the Franco-German 
War. From 9 a.m. to 3 p.m. only 23,700 rifles, 8,100 sabres and 
126 guns had been brought into action by the Germans against 
59.100 rifles, 6.700 sabres, and 300 guns on the French side, and 



even at the close of the day the former had only deployed 47,100 
rifles, 8.300 sabres and 222 guns against 83,000 rifles, 8,000 sabres 
and 432 guns including 24 mitrailleuses. The chief characteristic 
of the day's fighting was the terrible effectiveness of the Prussian 
artillery, w^hich was handled in masses and not, as on the French 
side, by batteries. The latter arriving singly on the field, were 
quickly reduced to silence. Deprived of their support, the gallant 
counter-attacks of the French infantry were repeatedly shattered^ 
after rolling back the opposing infantry. As for the cavalry, on 
both sides, although they several times intervened to avert a 
menace, they proved altogether incapable of affecting the decision. 

Gravelotte-St. Prirat (August 18 )^The position on to 


which the French army fell back from the field of Vionville is 
formed by a ridge some six miles long running from Rozerieulles 
almost due north to Roncourt, and connected with the general 
plateau between the Meuse and MoseUe by a gentle saddle run- 
ning from Amanvillers west towards Doncourt. North of this 
saddle the slopes are passable by troops of all arms in close order. 
To the south the rivulet of the Mance forms a formidable obstacle. 
Scrub and woods with dense undergrowth line both its banks, and, 
except by the great chaussee from Metz to Verdun, access to the 
I'rench side becomes impossible to troops in ordered bodies. It 
docs not appear that the position had been systematically exam- 
ined or apportioned to the several corps. The army merely swung 
backwards, pivoting on its left wing. No lines of march were 
assigned to the several units, consequently the confusion became 
great; and, arriving late, many of them had so little idea of the 
general situation that they actually placed outposts to the north 
and east, whilst the whole enemy army lay south and west. 

Fortunately for the French the Germans were too exhausted by 
the battle of the i6th to attempt to interfere with these move- 
ments. At daybreak on the 38th the royal headquarters (which 
now for the first time arrived at the front) still had no certain 
knowledge as to whether the French main army was in retreat, 
or in a position for a fight. Hence the orders issued overnight on 
the presumption that the main force of the French was retreating 
to the north and west were allowed to stand, and the whole 11. 
Army (Prince Frederick Charles) moved off in echelon from left 
to right, the 1 . Army under Steinmetz, being left in observation of 
the troops visible on their front and of the garrison of Metz itself. 
And it had only the Vll. Corps immediately available if the enemy 
counter-attacked. But Steinmetz had not ordered, nor had Zast- 
row, the corps commander, undertaken any preparations to meet 
an emergency. About 10 a.m. the corps of the II. Army had 
reached the following po.sitions: Vlll. Corps, Rezonville; IX. near 
St. Marcel; Guard approaching Doncourt; XII. towards Jarny; 
the III. and X. still in their bivouacs preparing to move. The 
cavalry of the Saxons had established the fact that the French 
had not retreated northward, but though scouts from the Guard 
had already seen the enemy on the heights of St. Privat, this 
information had not yet reached headquarters, nor had it been 
transmitted to the IX. Corps, which it most closely concerned. 

Shortly after 10 a.m. Moltke, still under the impression that the 
French right extended no farther than La Folie (2m. north of the 
Metz road), determined to attack with the IX. and VIII. Corps 
whilst the Guard executed a turning movement via Habonville 
against the French right. The IX. Corps was to engage, but not 
to pu.sh its attack home until the Guard could co-operate. The 
XII. Corps was left to its own devices, but fortunately the crown 
prince of Saxony, w^ho commanded it, had ridden forward and, 
seeing the French force towards Roncourt, had issued orders which 
in the event proved decisive. In pursuance of his instructions 
Manstein, commanding the IX. Corps, set his two divisions in 
motion towards La Folie and the Bois de la Cusse, and advanced 
to reconnoitre the French position. Suddenly coming in sight of 
the camp of a whole French corps (the 4th), he decided to execute 
an artillery surprise on a grand scale. At noon, just as the French 
infantry were falling in for midday roll-call, sufficient guns were 
in position, and suddenly opened fire. But the effect was disap- 
pointing. The French infantry ran to their arms, and moved for- 
ward to attack, while their artillery also took up the challenge, 
and from the heights near St. Privat the 6th Corps, whose pres- 
ence was unsuspected by the Prus.sians, joined in. The batteries 
on the extreme Prussian left were saved by the timely arrival of 
companies of Hessian infantry. An obstinate fight ensued. 

Prince Frederick Charles now brought forward the 2nd division 
of the Guard to the Hessians* assistance, while the ist division 
attacked Ste. Marie. Meantime the crown prince of Saxony (XU 
Corps), with a better view than his superior, was already aware 
that the French position extended to Roncourt at least, and had 
despatched a whole division down the valley of the Ome to out- 
flank them. No news of this movement, however, appears to have 
reached Prince Frederick Charles. The Prussians rushed Ste. 
Marie, but became disordered, and more than an hour passed 
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before the troops could be re-organized. With the Hessians and 
the IX. Corps the action still dragged; the 3rd brigade of the 
Guard had become involved in the fight, and notwithstanding the 
arrival of the corps artillery of the HI. Corps the situation was 
still critical. 

About 4:30 p.M. the prince therefore had to consider how 
long it would take to obtain a decision. To postpone it till the 
morrow seemed undesirable; to achieve it before nightfall was 
only possible at the cost of immediate effort. He therefore decided 
to assault St. Privat with all the Guards available, and called up 
the III., X. and Saxons to assist them. The 4th brigade of the 
Guards now received their orders to attack Jerusalem (a hamlet 
a little south of St. Privat), and the ist division was ordered to 
assault St. Privat itself. Pape, commanding the division, after 
pointing out his lack of artillery support transmitted the order. 
The deployment of his 2nd brigade was hindered first by the 
gardens of Ste. Marie and then by the overlapping of the 4th 
brigade, so that it had to wheel half -left in mass before it could 
gain room to deploy. Almost as the commands were given, the 
French suddenly opened an overwhelming long-range fire and their 
bullets swept like hail through the crowded mass of the German 
troops. Nevertheless the wheel was 'effected, the fresh direction 
taken, the troops extended for attack, and then the whole brigade 
(lashed towards their objective. Meanwhile the ist brigade had 
moved round the north of the village and carried out its extension 
without serious hindrance. The whole line then raced forward to 
reach the effective range of their very inferior weapons, which 
were about equal at 200yd. to the French rifle at 600. But the 
losses of the 2nd brigade, particularly in officers, had been too 
heavy, and the rush died out. 

It was now about 6 p.m. and a long pause ensued, while the 220 
guns, which by degrees had unlimbered behind them, brought these 
villages under fire. About 7p.m. the Saxon turning -movement took 
effect ; their infantry from the Orne valley attacked Roncourt from 
ihe north, and about 7:15 the village was carried. With the III. 
and X. Corps now coming up, Prince Frederick Charles, although 
still unaware of the capture of Roncourt, decided to call on the 
whole of his force to attack. He was in the act of is.suing his 
orders when a psychological wave swept through the fighting-line, 
:ind the men rose and rushed the village at the point of the 
bayonet. It was now about eight o’clock, and the light was failing. 

The confusion in and around St. Privat, where troops from 
four corps were all intermingled, became so extreme that nc 
further infantry -advance could be attempted; so under cover of 
;i fierce artillery duel the remnants of the unfortunate French 6th 
Corps drifted away towards Metz down the many ravines leading 
into the river valley. The ‘‘annihilation” of the Guard at St. Privat 
ha.s become historic. Yet, lieavy as were the losses of the ist 
Guard division they were not excessive compared to those pre- 
N'iously endured — roughly one-third of their effectives had fallen, 
but the legend cannot be justified when the facts are compared 
with the slaughter of the Seven Years’ War, of Napoleon’s battles, 
the Crimea, and the American Civil War. 

In the southern sector of the battlefield, where an entirely inde- 
pendent engagement had been raging all the afternoon ; when Man- 
^^tein’s guns had opened fire opposite Amanvillers, Goeben’s VIII. 
Corps and Zastrow s VH. Corps had promptly moved “to the 
'^ound of the guns,” and his support, Both corps took as their 
primary objective the farms of St. Hubert and Point du Jour, 
standing just above the defile made by the Verdun-Metz road 
where it climbs out of the Mance ravine towards the French po.si- , 
About 3:30 P.M. St. Hubert was carried and Steinmetz, i 
believing the main French position to have been pierced, ordered | 
the 4th cavalry division to cross the ravine by the chaussve and 
pursue. Simultaneously Zastrow had ordered his corps artillery 
to advance and Goeben, also, pushed up reserves. 

All these columns converged upon the defile and a hopeless 
entanglement ensued. Here, exposed to all the random bullets and 
'ihells of the French, a panic ensued, thousands of men breaking 
away and flying in wildest confusion through Gravelotte towards 
the west. Hardly had they melted away when the French made 
a most brilliant counter-attack from their main position between 


the farms of Leipzig and Moscow. This was stopped almost 
entirely by the Prussian artillery fire; but the news of its coming 
sent another wave of panic through the mass, many thousands 
bolting right upon the front of their own batteries, thus masking 
their fire at the most critical moment, and something like a crisis 
in the battle arose. Fortunately the II. Corps was now rapidly 
approaching (about 6 p.m.) and the king, against Moltke’s advice, 
now ordered Steinmetz to attack again with all his forces. Dark- 
ness and a third panic delayed the preliminary movements, but 
at length the II. Corps, together with all of the VII. that could 
be collected, moved down into the valley. Just as the leading 
German troops were approaching St. Hubert the French again 
began to fire, their bullets plunging down among the fresh arrivals, 
who knowing nothing of what had taken place about St. Hubert 
(where the remnant of their own infantry were still offering a 
desperate resistance) opened fire into the backs of their own men, 
and a fourth panic began which soon spread to the stragglers 
crowding the Mance ravine. Fortunately, by the superb gallantry 
of some of the company officers and men, the new arrivals were 
induced to recognise their mistake, and by degrees about 10 p.m. 
the whole of the II. Corps succeeded in reaching the plateau 
between St. Hubert and Point du Jour, where the debris of VII. 
and VIII. Corps had gathered. But in the darkness and confusion 
no forward movement against the French (only 400yd. to their 
front) could be initiated, therefore the whole mass passed the 
night where they stood until daylight disclosed the French retreat. 

Meanwhile the king, Moltke and Bismarck, had ridden back 
behind Gravelotte where they passed two hours of intense 
anxiety. From the flash of the rifles it was clear that the French 
main position was still intact, and as every body of troops within 
thirty-six hours’ call had been engaged there seemed little prospect 
of renewing the struggle next morning. No news too had come 
from Prince Frederick Charles. About midnight tidings of the 
capture of St. Privat arrived, and all anxiety ended. 

The Investment of Metz (Aug. 19 -Oct. 14 ). — ^During the 
night following the battle of Gravelotte the French army with- 
drew within the line of the forts round Metz. The 6th Corps 
only was severely shaken, the 4th (the best of the whole army), 
though it had fought hard twice within forty-eight hours, lo.sing 
nearly 30% of its .strength, was still well in hand, and the 3rd, 
2nd and Imperial Guard wore almost intact. After a fresh issue 
I of ammunition and food they would have been capable of an 
attempt to thrust a.side the I. German Corps, the only one in their 
: direct path, and then fight their way across the communications 
: of the II. and III. German Armies until they regained touch with 
; the French railways to the south-west about Troyes. And although 
> the latter army would have been a diliicult obstacle, the chance 
of success was fair. 

Bazaine, however, withdrew entirely under cover of the forts, 
and set about the reorganisation of his troops in the most leisurely 
I manner. The Metz forts, though insufficiently armed and some 
I incomplete, were nevertheless too formidable for any field army 
I to attempt without the aid of a powerful siege train, which for 
I the moment w^as not available. Hence the Germans decided from 
I the first to reduce the place by hunger, calculating that with the 
extra 150.000 men thrown back upon the fortress, its food supplies 
could not last very long. On the morning of the 19th the German 
' army was far too exhausted for further efforts. In the course of 
the afternoon the royal headquarters, creating a new army under 
the crown prince of Saxony for field operations towards the 
Meuse, assigned the remainder of the II. Army, and the whole 
of the I. Army to Prince Frederick Charles as commander-in-chief 
of the army of investment. Steinmetz was shortly afterwards re- 
lieved of his command and returned to Germany. This brought the 
strength of his command to eight corps, numbering some 220,000 
men ; an enormous mass to feed. 

For the moment the chief care of the Prince was to guard 
against an attempt of the French army to break out to the west- 
ward. The encircling positions were fortified with a light outpost 
line, behind which was drawn a main position on which every art 
of the engineer was expended. The water-supply of the town 
was promptly interrupted, but the river water was quite drinkable. 
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Meanwhile the French in Met2 had been diligently at work. 
There was no real deficiency of ammunition and stores in the 
fortress, and provisions for forty days were reported in hand. 
Bazaine issued orders for a break out to the northward by the 
right bank of the river, but at the last moment he wavered. 
Calling a council of war on the heights of Fort St. Julien, he asked 
the opinion of his subordinates, who were unanimously against 
the proposed sortie, principally because the artillery *‘had only 
ammunition enough for a single battle!’’ Besides, the Germans 
had long since become aware of the movement in progress, and 
all chance of .surprise was past. It was also raining very heavily. 
Accordingly the scheme was abandoned. On August 29 Bazaine, 
receiving word of Macmahon’s move to his relief, determined to 
renew the attempt.' 

At this moment (Aug. 31) the positions of Manteuffel’s com- 
mand (I. Corps and 3rd Landwehr division) were most danger- 
ously extended, and a surprise at daybreak might have had far- 
reaching results. But the habit of excessive bugling and band- 
playing betrayed the French design even before daybreak. This 
time he adhered to his decision, but the concentration was not 
complete until 1 130 p.m., and not till 4 p.m. did the attack open 
(battle of Servigny or Noisscvillc) ; his opportunity had been 
allowed to slip, and though his first onset overwhelmed the German 
outposts, their main line held good, and masses of guns unlimber- 
ing over a front of some 4m. rendered all further attempts to 
break the German cordon abortive. Next morning the fighting was 
renew^ed, but the whole French army was disheartened. It was 
obvious that what they had failed to do by surprise was hopeless 
now that twenty-four hours had been given in which the Germans 
could make counter-preparations. Therefore about noon a general 
retirement under the guns of the forts took place, and the last 
serious hope of the French army had vanished. Some 120,000 men 
with 528 guns had been engaged against 60,000 Germans with 
222 guns, and had been beaten off with a loss of 3,500 men. The 
Germans had lost about 3,000. 

The investment now resumed its regular course, and as lime 
wore on the conditions in Metz and the surrounding camps became 
deplorable. Towards the close of September rations had to be 
reduced, and the troops began slaughtering the cavalry horses for 
food. Probably to cheer the men by a semblance of activity 
Bazaine attempted a large sortie on Oct. i in the direction of 
Ladorchamps, and fighting continued into the 2nd, but without 
prospect of succes.s, and the profound depression following on 
defeat sent up the sick list rapidly. One other sortie towards 
Noisseville followed on the 7th, but it was beaten off with the 
utmost ease by the investing troops, who were well fed and 
cared for. By this time even the gun-teams had followed the 
cavalry horses to the slaughter-house, so that the French as an 
army had ceased to exist. On the recognition of this fact nego- 
tiations for capitulation were begun on Oct. 13, and on the 14th 
the Army of the Rhine surrendered. Had it held out even forty- 
eight hours longer events before Paris and Orleans might have 
taken a different turn. The investment of Metz had lasted 54 
days, and the death-roll of the civil population had risen to 3,587 
against 1,200 in the corre.sponding period of a normal year. The 
army itself had only lo.st from sickne.?s 2,600 men. 

MEUDON, a town of northern France, in the department of 
Seine-et-Oise, 6 m. E. of Versailles by rail and about 2J m, S.W. 
of Paris. Pop. (1926) 17,537. The remains of a castle (17th 
century) burned during the siege of Paris in 1871 have since been 
adapted as an observatory. In the i6th century the cardinal, 
Charles of Lorraine, built at Meudon a magnificent ch&teau de- 
stroyed in 1803. 

MEULEN, ADAM FRANS VAN DER {1632-1690), 
Flemish painter, born in Brussels. He was a pupil of the battle 
painter Peter Snayers. and was called to Paris about 1666 by Col- 
bert, at the instance of Le Brun. to fill the post of battle painter 
to Louis XIV. His paintings during the campaigns of Flanders 
(1667) so delighted Louis that from that date Van der Meulen 
was ordered to accompany him in all his expeditions. In 1673 
he was received into the French Academy, attained the grade of 
councillor in t68i, and died full of honours in Paris in 1690. He 


is best represented by the series of 20 paintings, executed for Louis 
XIV., now in the Louvre. 

MEUNIER, CONSTANTIN (1831-1905), Belgian painter 
and sculptor, was bom at Etterbeek, Brussels, on April 12, 1831, 
and was a pupil at the academy there. His first exhibit was a 
plaster sketch, “The Garland,” at the Brussels Salon in 1851. 
Soon afterwards, on the advice of the painter, Charles de Croux, 
he gave up sculpture for painting. Influenced by Millet, he began 
to absorb socialistic ideas, and chose most of his subjects from 
the Ijfe and surroundings of miners and factory workers. About 
1880 he was commissioned to illustrate those parts of Camille 
Lemonnier’s description of Belgium in Le Tour dn Monde which 
referred to mines and factories. After a visit to Spain in 1882, 
where he painted “The Tobacco Factory at Seville” (Brussels 
gallery), he was appointed professor at the Louvain Academy of 
Fine Arts, and in 1885 returned to statuary, producing, among 
other works, “The Puddler,” “The Hammerer” (1886), “The 
Mower” (1891), “The Glebe” (1892), and the “Puddler at the 
Furnace” (1893); and “The Horse at the Pond.” He collabo- 
rated with Charles van Stappen in 1893, ip the scheme for the 
decoration of the Botanic garden at Brussels. The “Monument 
to Labour,” an unfinished work for the Brussels gallery, com- 
prises four .stone bas-reliefs, “Industry,” “The Mine,” “Har- 
ve.st” and the “Harbour”; four bronze statues, “The Sower,” 
“The Smith,” “The Miner” and “The Ancestor”: and a bronze 
group, “Maternity.” Meunier died at Brussels on April 4, 1905. 

See Lemonnier, Constantin Meunier (1904) ; K. Scheffler, “Con- 
stantin Meunier,*’ in Miither^s Die Kunst (1908). 

MEURICE, PAUL (1818-1905). French dramatist, was 
born in Paris on Feb. 7, 1818. In 1848 he became the editor of the 
Evenement, founded by Victor Hugo, and in 1869 he was one 
of the promoters of the Rappel, a journal on similar lines. He 
was the literary executor of Victor Hugo, and edited his works 
(1880-85). In collaboration with Auguste Vacquerie and Theo- 
phile Gautier, he produced Falstaff (1842), a play in imitation of 
Shakespeare, and in 1843 an imitation of the Antigone; and with 
Alexandre Dumas a Hamlet (1847). He also wrote Benvenuto 
Cellini (1852), Schamyl (1854), Struensee (1893), and a dramatic 
version of Les Misirahles (1878). He died on Dec. 12, 1905. 

MEURSrUS (Johannes van Meurs) (1579-1639), Dutch 
classical scholar and antiquary, was born at Loosduinen, near 
The Hague. At the age of 16 he produced a commentary on the 
Cassandra of Lycophron. Political disturbances caused him to 
leave Leyden, where he was professor of Greek, for Sorb in Den- 
mark, where he died on Sept. 20, 1639. Many of his classical 
editions and trifalises are printed in Gronovius’s Thesaurus An- 
tiquitatum. Scaliger called him “pedant” and “ignoramus,” which 
he hardly deserves. 

Complete edition of his works by J. Lami (1741-63). See Van 
der Aa’s Biographisch Woordenboek der Nederlanden (1869), and 
J. E. Sandys Hist, of Class. Scholarship (1908), ii. 31 1. 

MEURTHE-ET-*MOSELLE) a department of north-eastern 
France, formed in 1871 out of those parts of the old departments 
of Meurthe and Moselle which continued French. Before 1790 
it belonged to Lorraine, or to one or other of the bishoprics of 
Toul, Metz and Verdun. Pop. (1926) 552,087. Area 2,036 sq. 
miles. It is bounded east by Lorraine, north by Belgium and the 
grand-duchy of Luxemburg, west by the department of Meu.se, and 
south by that of Vosges. The department is formed of the basins 
of Meurthe and Moselle near Nancy, but not of the part of the 
Moselle basin focussing on Metz, for the department was recon- 
stituted after that city had been taken by the Germans in 187 * 
It extends northwards to the frontier of Luxemburg along tht' 
scarp of the Cfltes de Moselle (Oolite), including the Haute Plainc 
de la Voevre within its borders. The department is hilly and rises 
to 2,041 ft. in the south-east near the Vosges. Summers are hot 
and winters severe. The mean annual temperature is between 
48® and 49®. The annual rainfall averages between 28 and 32 
The chief crops are cereals and potatoes, clover, mangel-wurzels 
tobacco, hops and beetroot. The vine is cultivated; the best vin 
tages arc in the Toul district. Fruit trees include pear, apple, wal- 
nut, cherry and plum. Oak and wych-elm are most frequent in 
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woods in the west, beech and fir in the Vosges. The French school 
of forestry has its seat at Nancy. Horse-rearing is important. The 
salt-workings (chiefly between Nancy and St. Nicolas), and the 
iron-mines (round Nancy and Longwy) of Meurthe-et-Moselle 
are very important. Industries include manufacture of boots and 
shoes, straw and felt hats, pottery, tanning and brewing, cotton 
and wool spinning, and the manufacture of cotton goods, hosiery, 
embroidery, chemicals, soap, crystal, mirrors, glass, army cloth- 
ing and paper. The Eastern railway from Paris to Strasbourg goes 
through Nancy. The main waterway is the canal between the 
Marne and the Rhine, communicating with the Moselle, which 
is navigable from Frouard downwards, and with the Eastern canal, 
which unites the Meuse and the Moselle with the Saone and the 
Rhone. The department constitutes the diocese of Nancy, under 
the archbishop of Besangon, has its court of appeal at Nancy, and 
forms a part of the district of the VI. (Metz) and the XX. 
(Nancy) army corps, and of the academic (educational division) 
of Nancy. There are three arrondissements (Nancy, Briey and 
Luneville), with 29 cantons and 600 communes. The principal 
towns are Nancy, the capital, Luneville, Toul, Longwy, Pont-a- 
Mousson and St. Nicolas. 

MEUSE, a department of France, formed out of a part of 
Lorraine and Champagne. Pop. (1926) 218,131. Area, 2,408 
sq. miles. It is bounded north by Belgium and the department of 
Ardennes, east by that of Meurthe-et-Moselle, south by those 
of Vosges and Hautc-Marnc, and west by those of Marne and 
Ardennes. 

Oolitic rocks outcrop over most of the surface, and the de- 
partment has the impervious lower Cretaceous clays beyond its 
western border and the Lias beyond it.s eastern one. The Meuse 
river crosses it from south-south-east to north-north-west, be- 
neath a limestone scarp on the west (1,388 ft. in the south- 
west), and a ridge rises rapidly on the east (Cote de Meuse) to 
the high plain of the Woevre. To the northern part of the western 
scarp the name of Argonne is given. The east of the Woevre 
drains to the Moselle via the Orne and the Made, the valleys of 
which thus give access to the Meuse from the north-east; this 
gave St, Mihiel and Verdun very special significance in the 
World War. West of Verdun the hills of the Argonne diminish 
rapidly in height northwards. Most of the department save the 
north-west is over the 600 ft. level. 

Its winters are less severe than those of the Vosges, but it is 
not so temperate as the Seine region. The average annual rainfall 
is about. 30 inches. The chief crops are wheat, oats, rye, barley, 
clover, potatoes and mangcl-wurzels. The vine is grown to some 
extent, notably at Bar. The forests, occupying more than a 
ciuarter of the area, are mainly of oak, and are rich in game, as 
are the rivers in fish. Baskets are made in the Argonne. Mineral 
wealth includes good freestone (Euville, L6rouville). It has iron 
and steel works, wire-works, and manufactories of files, hardware 
and edge tools. Ligny-en-Barrois manufactures scientific instru- 
ments. There are cotton-spinning, wool-weaving, and hemp, flax 
and jute factories, sawmills, carriage works, leather manufactures, 
glassworks, paper-mills, distilleries and flour-mills. The depart- 
ment is served by the Eastern railway, the principal lines being 
that from Paris to Stra.sbourg through Bar-le-Duc and Commercy, 
that from Paris to Metz through Verdun, and the branch line of 
the Meuse valley. The chief waterways are the canal connecting 
the Marne with the Rhine and the Eastern canal along the Meuse 
valley; together they are 145 m. long. 

The department forms the diocese of Verdun under the arch- 
bishop of Besanqon; it has its court of app>eal and aeddemie 
t educational division) at Nancy, and forms part of the district 
'•f the VI. army corps (Metz). There are 3 arrondissements — 
bar-le-Duc, Commercy and Verdun — 28 cantons and 586 com- 
munes. The principal places in the department are Bar-le-Duc, 
Ihe capital, Commercy, Verdun and St. Mihiel. 

MEUSE (Flem. Maes, Du. Maas), a river, 560 m. long, rising 
•Jt Pouilly, IS m. north of Langres, France, and flowing northward 
‘^ross the zone of Upper Jurassic rocks which are largely cal- 
t ureous and give a steep-sided valley of some depth. On this sec- 
tion are the war-scarred S. Mihiel and Verdun, the latter where 
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a line of relatively low land going from the Moselle to the Paris 
basin crosses the line of the Meuse valley. After passing Mdzieres 
the river crosses the lower Palaeozoic rocks of the Ardennes in 
a narrow valley, entering Belgium north of Givet to proceed to 
Namur. Here it is joined by the Sambre (left) and, now known as 
the Maas, turns eastward along the Belgium coalfield to Liege 
where it again turns north to pass Maastricht, forms the frontier 
for some distance and enters Holland below Maeseyck. After 
passing Roermond and Venloo it flows into the Waal channel of 
the Rhine and near Gorinchem it divides into two branches, the 
northern flowing due west to join the Lek (Rhine) above Rotter- 
dam and the southern turning south passes along the canalized 
channel of the New Merwede and enters the Hollandsch Diep. It 
is also canalized between Li^gc and Vise and below Maastricht. 

MEUSE-ARGONNE OPERATION, On Sept. 2, 1918, 
ten days before the Si. Mihiel Battle in the World War, and 
during the concentration of troops therefor, an agreement was 
reached that the American I. army should attack on the Meuse- 
Argonne front immediately after the completion of the St. Mihiel 
operation. Marshal Foch had proposed the assignment of Ameri- 
can divisions to the French II. and IV. armies, but as the Ameri- 
can commander-in-chief, Gen. Pershing, adhered to his purpose 
of employing the main part of the American troops as an integral 
army unit. 

This American operation, supported on the west by the French 
IV. Army, was strategically associated with the British-French 
St. Quentin-Cambrai attack and the combined Allied Ypres attack. 
The conception underlying these simultaneous offensives was to 
force such dispersion of the enemy reserves as to weaken his 
defence generally, or compel such concentration at vital points as 
would jeopardize other parts of his line. The vital portion of the 
German front was astride the Meuse river because, here, his main 
supply artery (Carignan-Sedan-Mezieres), traversing the diffi- 
cult Ardennes forest, was closest to the battle line. Withdrawals 
were accepted on all fronts except the Meuse-Argonne. 

While the ultimate objective of the Meuse-Argonne operation 
was the severance of the German lines of supply, the immediate 
purpose was the reduction of the fortified area embraced by the 
Meuse river — Argonne forest and Hindenburg position extending 
from Bricullcs through Romagne to Grandpre. The French high 
command hardly expected even this result before winter. The 
region was ideal for defence, commanded on the cast by the Cotes 
de Meuse and west by the Argonne Forest and dominated in the 
centre by the heights of Montfaucon, Vauquois, Romagne, Bour- 
gogne and Barricourt. With four successive positions, linked to- 
gether by numerous interlocking strong points and machine gun 
emplacements, the defence was continuous for the whole area. 
Four years of occupation had created a zone 22 km. in depth of 
defensive strength unsurpassed on the western front. A possi- 
bility of ending the war in tqiS and full confidence in the fighting 
qualities of his troop.s, prompted the American commander-in- 
chief to risk his partially trained army in this difficult operation. 
In two weeks, this army was to reduce the St. Mihiel salient, 
change to a front about 100 km. distant and attack the fortified 
Meuse-Argonne zone, a task without parallel in the World War. 

On Sept. 22, 1918, the American I. Army, Gen, Pershing com- 
manding, took over the entire front from the Moselle river via 
Verdun to include Argonne Forest at La Harazee. The command 
embraced the XVII. French Corps and three French divisions 
north of Verdun. Maintaining a defensive attitude on the new St. 
Mihiel front with two army corps, the II. and IV., and eight di- 
visions, and on aggressive defence about Verdun with one army 
corps and three divisions, all available units were assembled for the 
decisive attack west of the Meuse river by Sept. 25, igi8. The 
forces consisted of three army corps, the I., V. and HI., 15 di- 
visions (9 in front line and 6 in reserve), nearly 2,800 cannon, over 
800 aeroplanes, about j8o tanks and necessary munitions, supplies 
and hospitals, some of the artillery, aviation, tanks and services 
coming from the French. This concentration, increasing to over 
1,000,000 men in October, was accomplished by night movements 
over limited communications during and immediately after the St. 
Mihiel battle in less than three weeks. American feints and ruses 
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east of the Meuse and Moselle rivers led the Germans to expect 
an extension of the St. Mihiel operation so that the attack was 
almost a complete surprise. At this time the Germans had in line, 
Gen. Von Gallwitz’s Detachment C, lo Divisions at St. Mihiel 
front; Gen. Von der Marwitz*s V. Army, eight Divisions, astride 
the Meuse river, and part of the Crown Prince’s III. Army, three 
Divisions, astride the Aire river and the Argonne Forest. 

After three hours of violent artillery preparation, the American 
I. army advanced at 5:30 a.m. on Sept. 26, between the Meuse 
river and the Argcnne Forest inclusive with Montfaucon-Ro- 
magne-Buzancy as the axis of attack. During the first two days 
a steady advance was made except at Montfaucon, which the Ger- 
man stubbornly held until the second day and thus gained time for 
the arrival of reserves. By the 28th, the German had been 
driven back ii km., when his reinforcements of eight divisions 
and considerable artillery and aviation launched strong counter- 
attacks which maintained intact his main Hindenburg position. 
Cross and flanking fire from the Cotes dc Meuse and the Argonne 
Fore.st, coupled with severe fighting during the inclement weather 
after the 27th, inflicted heavy losses ncce.ssitating the relief of 
three American divisions which W’ere experiencing their first battle. 
While all except a few’ heavy guns had passed “no man’s” land 
by the 27th, supply and evacuation were diflicult through the deep 
.‘ihell-battcred zone ov’er the four partially destroyed roads av^ail- 
able. The attack of the French IV. Army in the Champagne made 
such slight progress that the American commander-in-chief granted 
Marshal Foch’s request for two of his needed divisions as rein- 
forcements to that army, desiring its early advance to assist in 
“pinching out" the Argonne Forest. 

Having driven a salient into the centre of the enemy’s defensive 
zone, the Americans with the three fresh divisions proceeded on 
Oct. 4 to outflank the Argonne Forest and Cotes de Meuse north 
of Verdun. After the isl division had captured Fleville, the I. 
Corps, crossing the Aire river on the night of Oct. 6-7, as.saulted 
the Argonne heights about Cornay. Severe fighting drove the 
Germans from the forest into Grandpre by the loth. The French 
IV. Army on the west then advanced to the line of the Aisne river. 
In the attack against the Cotes de Meuse on Oct. 8, the enemy 
lost several important observation and artillery stations and over 
3,000 prisoners. 

With the danger of flanking fire reduced by these operations, 
the Americans in the centre again assaulted the vital Romagne 
heights which commanded the approaches to the Hindenburg line. 
By Oct. 16, Cote Dame Marie had been captured and the last 
organized defensive position in this vital area penetrated. By the 
end of October, the whole army had gained a footing in this posi- 
tion and the penetration at Grandpre and in the centre at Romagne 
heights had been complete. In the meanwhile, the French IV. 
Army made several unsuccessful attempts to cross the Aisne river 
west of the Bois de Bourgogne. 

These American successes confirmed the judgment of the 
American commander-in-chief in declining Marshal Foch’s pro- 
posal to limit the American I. Army to the Meuse valley and to 
create a new army (French -American) under French command to 
operate on both flanks of the Argonne. The American fighting had 
been incessant, day and night, the weather trying and replacements 
scarce. Artillery, tanks and transportation were inadequate and ! 
gas ammunition extremely short. However, the fortitude, re- 
sourcefulness and leadership of this newly organized army insured 
success. In a month’s combat it had advanced 21 km., reducing 
four German positions and capturing over 18,000 prisoners, 370 
cannon, 1,000 machine guns, and had forced the Germans to em- 
ploy 31 divisions, including their last reserves. The strain on the 
German was calamitous and his morale was reaching the breaking 
point. The critical asjxict of the situation was depicted by Gen. 
Von der Marwitz’s declaration to his command about this time: 

. . . “The heaviest part of the task will thus fall on the V. Army 
. . . and the safety of the Fatherland will be in its hands. It is on 
the firm resistance of the Verdun front that depends the fate of a 
great part of the Western Front, perhaps even of our nation. 

. . .” Hindenburg in his memoirs added: ‘Tt was plain that this 
situation could not last. . . . Moreover the pressure which the 


American masses were putting upon our sensitive points in the 
region of the Meuse was too strong.” 

Preparing for an easterly advance the American commander- 
in-chief created a second army, placing Lt.-Gen. Hunter Liggett 
in command of I. Army on Oct. 16, and Lt.-Gen. Robert L. Bul- 
lard over the II. Army on the St. Mihiel front, himself retaining 
personal direction of this army group. While the I. Army con- 
tinued its advance north and east, the II. Army was in readiness 
to move toward Briey. 

For the first time the I. Army was able to prepare for its next 
general attack under normal conditions. Practically all its auxili- 
aries were now manned by Americans, and a new front with its 
manifold installations and services did not have to be created. 
Experience had welded the Army into an effective team with 
decisive striking power. Concentrating artillery and its aerial 
bombing in support of its V. Corps (centre), the I. Army, on Nov. 
I, 1918, broke through the German defences to the north-east 
of Buzancy, the 2nd Division advancing nearly 9 km. The Ger- 
mans were demoralized. On Nov. 2, the I. Corps on the left of the 
army pursued the enemy beyond Boult -aux-Bois clearing a passage 
of the Aisne River for the French IV. Army, while the centre and 
right carried the heights of Barricourt. By a night advance on 
Nov. 2-3 the approaches to Beaumont were cleared and the 
j German Army between the Meuse and Bar Rivers was in full 
retreat. The following day the advance continued to the line of 
the Meuse capturing the heights commanding Sedan during the 
night of Nov. 6-7. With the German supply line (Carignan-Sedan) 
under heavy artillery fire by Nov. 3, the III. Corps (right) by a 
brilliant operation forced a crossing of the Meuse south of Dun- 
sur-Mcuse and in conjunction with troops east of the Meuse 
cleared the northern slopes of the Cotes de Meuse by Nov. 7. 
Pursuant to Marshal Foch’s instructions of Nov. 9 the advance 
continued to positions commanding the Chiers river, cast of 
Stenay. Only the Armistice saved the German V. Army from 
complete destruction. American tactics and the American com- 
mandcr-in-chief’s firm adherence to open warfare-training, the 
value of the rifle and bayonet and the possibilities of the offensive 
were justified by the brilliant successes in these operations. 

With the capture of Cote Dame Marie on Oct. 16, the American 
I. Army penetrated defences covering the vital German supply 
lines and jeopardized a successful retreat of the German Army 
in the northern part of the western front. The Germans employed 
over one fourth of their divisional strength to meet the American 
attack, i,e., 47 Divisions west and 15 Divisions east of the Meuse 
river. The American I. Army employed 31 Divisions (24 American 
and 7 French) on the whole front with a total ration strength in 
Oct. of 1,031,000. The Americans captured 26,000 prisoners, 847 
cannon, 3,000 machine guns and large quantities of material and 
suffered 117,000 killed and wounded. (J. J. P.) 

MEUSE LINE, the chain of P>cnch forts which prior to the 
World War were intended to close the passage of the Meu.se 
between Verdun and Toul. The total length of the line was 31m.. 
and the forts d^arret were disposed along the right bank. Between 
Toul and Epinal the frontier districts were designedly left open, 
and at Epinal the Moselle Line (q.v.) began. These lines formed 
part of the defen.sive scheme adopted by France in 1873-75. 

MEW, CHARLOTTE (1870-1928), English poet. Her work 
appeared at first in various periodicals, but in 1917 a collection 
of 17 poems was issued by the Poetry Bookshop. An enlarged 
volume appeared under the title of The Farmer's Bride in 19 'o. 
and there are perhaps 20 more in existence. She was extremely 
critical of her own work, and the very small proportion of it 
which she allowed to be published is of a high quality. She died 
on March 24, 1928. For some time before her death she had been 
in receipt of a Civil List pension granted by the prime minister. 

MEWS, PETER (1619-1706), English royalist and divine, 
was bom at Caundle Purse, Dorset, on March 25, 1619, and was 
educated at the Merchant Taylors’ school, and at St. John’s col- 
lege, Oxford, of which he was scholar and fellow. When the Civil 
War broke out in 1642 he joined the Royalist army. He was taken 
pri.soner at Naseby; but was released, and in 1648 sought refuge 
in Holland. He became friendly with Charles I.’s secretary. 
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Edward Nicholas, and made two journeys to Scotland in the king’s 
service in 1653. Before this Mews had been ordained. Regaining 
his fellowship at Oxford after the Restoration, he received many 
preferments. In 1667, when at Breda arranging peace between 
England and Holland, he was chosen president of St. John’s col- 
lege, Oxford, in succession to his father-in-law. Dr. Richard Baylie, 
and afterwards became vice-chancellor of the university and dean 
of Rochester. Appointed bishop of Bath and Wells in 1672, Mews 
resigned his presidency in 1673, and in 1684 was elected bishop of 
Winchester, a position which he filled until his death on Nov. 9, 
1 706. Mews lent his carriage horses to pull the cannon at a critical 
moment during the battle of Sedgemoor. He was, however, in sym- 
pathy with the seven bishops, and as visitor of Magdalen college, 
Oxford, he supported the fellows in their resistance to James II. 
He took the oaths to William and Mary in 1689. 

See S. H. Cas-san, Lives of the Bishops of Winchester (1827) ; and 
the Nicholas Papers, ed. G. F. Warner (1886-97). 

MEXBOROUGH, an urban district in the West Riding of 
Yorkshire, England, 11 m. N.E. of Sheffield, on the L.N.E. rail- 
way. Pop. (1921), 15,405. Situated on the river Don, which 
affords water communication with the Humber. The castle hill 
is crowned with some fine earth works of uncertain date. The 
large industrial population is mainly employed in glass, pottery 
and iron works and in the neighbouring stone quarries. 

MEXICO, a Federal republic of North America, though be- 
longing partly to Central America, in the geographical sense, 
and extending from the United States southward to Guatemala 
and BritLsh Honduras. Its northern boundary-line follows the 
Rio Grande del Norte (Rio Bravo) from its mouth northwest- 
ward to lat. 31° 47' N., thence on that parallel westwards for 
100 m., thence south to lat. 31° 20' N., thence due west to the 
iiith meridian, thence in a straight line, nearly west-north-west, 
to a point on the Colorado river 20 m. below the mouth of the 
Gila river, thence northward to the mouth of the Gila, and thence 
nearly due west along the old line between upper and lower Cali- 
fornia, to a point on the Pacific coast one marine league south of 
the southernmost point of San Diego bay, this line having a 
total of 1,810 miles. The boundary-line with Guatemala and 
British Honduras is even more arbitrary, beginning at the mouth 
of the Suchiate river, on the Pacific coast, and following that 
stream to its source, thence determined by the peaks of 
Tacana, Buenavista and Ixbul, from there following a parallel to 
the Chixoy river, which is really the Upper Usuraacinta, to a point 
on the Usumacinta itself about 16 miles S. of Tenosique (Ta- 
basco), thence due east to the San Pedro Martir river, thence 
north to lat. 17® 40' N., which it follows eastward to the border 
between British Honduras and Guatemala, thence north to the 
Hondo river which it skirts to Chetumal bay. The length of this 
border line is not known accurately. 

Physical Geography. — Nowhere does the official boundary 
between Mexico and neighbouring countries coincide with any 
real barrier between different regions, nor is it a line of demarca- 
tion between different tongues, since the Spanish language is 
still the natural vernacular of thousands of people north of the 
American border. Mexico is essentially a region of transition 
through which one passes gradually from North America into 
Central America. 

Mexico consists largely of an elevated plateau, open in the 
direction of the United States, limited on its two maritime sides 
by a double chain of mountains, themselves a continuation of 
American ranges, which meet one another at La Junta, south-east 
of Puebla. To this plateau must be added a fringe of lowlands 
('xtending on both sides between the mountains and the sea; a 
high region in the south-east which forms part of the Central 
American plateau; and two peninsulas, one, that of Lower Cali- 
fornia, which is evidently a continuation of the American coast 
I’ange, and the other one, Yucatdn, made almost entirely of a low 
calcareous plain. 

Heilprin has shown that the great plateau of Mexico is what 
remains of a folded region, partly eroded, and covered with de- 
posits of volcanic and detritic origin, and that the chains that are 
ieft are undoubtedly the continuation of the American Basin 
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ranges deflected towards the south-east. Remains of transverse 
chains are to be seen in the isolated ridges and peaks, rising above 
the level of the table-land, and, in some cases, forming well- 
defined basins. Two such depressions are particularly conspicu- 
ous, the Bolson de Mapimi, in which the resemblance to the 
American Basin ranges is quite evident, and the Valley of Mexico, 
formerly provided with large bodies of water, now replaced by 
small lakes and marshy lagoons. 

The Mexican high plateau has a general elevation of about 
8,000 ft. in the States of Mexico and Puebla. Its southward slope 
is abrupt, while the one to the north is gradual, being about 44 
ft. to the mile, as shown by the elevation at Ciudad Juarez, op- 
posite El Paso, which is only 3,600 feet. In a general way the 
plateau slopes from south to north and from west to east. 

Mountains* — ^The marginal ranges limiting the high table- 
land on both sides have been called by the Spaniards Sierra 
Madre Occidental and Sierra Madre Oriental, but such names arc 
more picturesque than scientific and may easily be a cause of 
confusion since there are other sierras madres, not only in South 
America, but in Mexico itself. Anyway, such names can only 
be considered as having a general signification, and Mexicans give 
a different one to the various ranges forming the sierras madres. 

The northern part of the Sierra Madre Occidental consists of 
several parallel ranges, the most eastern of which are the Sierra 
Tarahumare and the Sierra de Durango, while the most western 
are the Sierra del Nazareno, the Sierra Yaqui and the Sierra 
Fuerte, all of them converging to form the Sierra del Nayarit. 
The total length of the former ranges is 900 miles. The altitude 
of this part of the Sierra Madre Occidental rises constantly from 
north to south, as shown by the height of the culminating peaks, 
the Alamos, in the north, 5,874 ft.; the Frailccitos, in the centre, 
6,840 ft.; and the Cerro del Pimal, in the Sierra del Nayarit, 
11,319 feet. At about 20® of latitude, corresponding to the geo- 
graphical position of the Nevado de Colima, 14,363 ft., and of 
the Volcan de Colima, 12,750 ft., the great chain again divides, 
the western part, or Sierra Madre del Sur, following the .shore 
more or less closely as far as the isthmus of Tehuantepec, and the 
eastern branch crossing the plateau in a south by cast direction. 

The Sierra Madre Oriental is narrower and lower, except in 
its southern part. It rises southwest of Tampico, reaching high 
altitudes along the western frontier of Veracruz with the Cofre 
de Perote, or Naucampdtepetl, 13,419 ft., and the magnificent 
snow-capped cone of Orizaba, or Citlaltepetl, 18,209 feet. 

Crossing the highest part of the Mexican plateau is a broken 
and chaotic series of ranges, uniting the two sierras madres, part 
of which is sometimes called Cordillera de Anahuac, where rise 
the Malmchc, or Malintzin, 14,636 ft., the gigantic snow-clad cone 
of the Popocatepetl, 17,888 ft., the Ixtaccihuatl, 17,323 ft., and 
further west, the Nevado de Toluca, 15,168 feet. 

The Sierra Madre del Sur, or Sierra de Oaxaca, of which the 
only high peak is the Zcmpoaltepetl (meaning 20 peaks), 11,139 
ft., decreases in height from north to south until it reaches the low- 
lying isthmus of Tehuantepec, the lowest altitude (portillo) of 
which is 787 ft. (Bose), and the highest point, reached by the 
trans-isthmian railway, 852 feet. After this interruption the chain, 
now known as Cordillera de Chiapas, or de Soconusco, is seen to 
rise again, its summits reaching 7,872 ft., with the cone Soconusco, 
and 14,000 ft. with the Tacana. 

The great peninsula of Lower California, the “fleshless arm of 
Mexico” (el brazo descarnado de Mexico), as the Mexicans call 
it, is a rugged region, evidently the continuation of the coast range 
of the United States, the Gulf of California corresponding to 
the San Joaquin-Sacramento valley. Its frame is made of four 
successive chains with an especially noticeable break in the mid- 
dle, where the extinct volcanic group of Tres Virgenes is found. 
The highest recorded peak is the Calamahue, or Santa Catalina, 
10,122 feet. These coastal ranges can be linked with the Sierra 
Madre del Sur, through the Tres Marias isles and Cape Corrientes, 
on the mainland (Gabb, Aguilera, Ordonez, Suess). 

Volcanoes and Earthquakes. — Starting almost at the border 
between the United States and Mexico, we find the beginning of 
a chain of volcanoes that is practically unbroken until it reaches 
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the southern end of South America. The Pihacate^ of Sonora, 
1,656 ft., is the only one, north of the Lerma river, that shows 
any activity, but south of that river we find the Ceboruco, 7iioo 
ft., which was still active in 1875, &nd the Colima volcanic group, 
of which the Fuego, 14,200 ft., has had frequent eruptions, the 
latest being the one of 1909. East of Colima rise the Tancitaro, 
12.000 ft., and the famous Jorullo, 4,262 ft., whose first eruption 
look place in 1759; while north-east of this group we find the 
Nevado de Toluca or Xinantecatl, 15,000 ft., now quiescent, but 
whose former eruptions must have been formidable. South-east 
of the Nevado de Toluca is the Popocatepetl, 17,888 ft., not en- 
tirely extinct, whose crater is 500 ft. deep and 2-j m. in circum- 
ference, the cralerless (although of volcanic origin) Ixtaccihuatl, 
177323 ft., the above mentioned Malinche. Cofre de Perote, and, 
finally, the Orizaba, the highest of all, 18,209 ft., probably the 
most perfect and beautiful of all volcanoes, and comparable to the 
Peruvian Misti and the Japanese Fuji. South-east of Veracruz 
is an isolated volcanic group of which the Tuxlla, 4,900 ft., had 
a terrific eruption in 1 793 but is now quiescent. On the Pacific 
coa.st the Soconu.sco, 7,872 ft., smokes occasionally and, right on 
the border itself, the Tacana. 14.000 ft., is still active. 

Earthquakes, of which there were terrific ones in 1474, accord- 
ing to Aztec traditions, are particularly frequent in the Pacific 
region of Mexico, especially from San Bias to the Guatemalan 
border, the town of Chilpancingo being generally the spot most 
affected. In 1909 it was reduced to a mass of ruins, while Aca- 
pulco was almost as badly treated, partly on account of a tidal 
wave that followed the shock. The city of Tehuantepec is an- 
other place that has been frequently shaken. The Gulf region 
is rarely affected. 

Coastal Region. — ^The low land, or tierra caliente region, 
which lies between the sierras and the coast, consists of sandy and 
marshy deposits near the sea, but some sections of the coastal 
lands, where debris from neighbouring mountains have accumu- 
lated, may reach an altitude as great as 3,000 feet, while on the 
Pacific coast mountain spurs may extend down to the littoral 
(Cape Corrientes, Cerro del Leon). In Tabasco and in south- 
west Campeche the low lands cover a much va.ster extension and 
are made of the alluvial deposits of the Usumacinta and Grijalva 
net of rivers. The Yucatan peninsula, north of the Peten lagoon, 
is formed entirely of a white limestone of very low altitude, the 
geological age of which is quite recent (Sapper, Heilprin, 
Engcrrand). 

The difference between the aspect of the Atlantic (Gulf of 
Mexico) coast and that of the Pacific is as great in Mexico as it 
is in the United States. The former, 1.080 m. long, is generally 
low and sandy, and shows no bay of commercial importance ex- 
cept the shallow Tamiahua lagoon, the relatively deep Laguna 
del Carmen (the only one that has a natural harbour owing to 
the protection afforded by the islands of Carmen and Puerto 
Real), and those on the eastern coast of Yucatan, of which al- 
most no use is made because the region itself is still undeveloped. 
The general lack of secondary articulations, characteristic of the 
Gulf coast, and the fact that all the rivers which have their 
mouths there are obstructed by sand-bars, explain why the good ’ 
ports on the Gulf of Mexico are artificial; and it must also be 
remembered that this coast is by far the most important in re- 
spect to international communications. The leading ports arc 
Tampico and Veracruz; the former, which is a river port, has 
been considerably improved by the building of breakwaters or 
jetties, while the latter is almost entirely man-made. Puerto 
Mexico (Coatzacoalcos;, on the river of the same name— a 
port w'ho.se future on account of its situation could hardly be 
doubted — ^has been improved in the same way as Tampico. Large 
boats can go as far up the river as Minatitlin, 26 m. from the 
I’oast. Progreso, the henequ^n (Sisal hemp) port, has taken the 
place of old Sisal, but can accommodate small vessels only and is 
losing depth on account of the slow rising of that part of Yucatdn. 
Tuxpan, notwithstanding its growing importance in connection 
with the oil business, has not been much improved. Frontera, 
in spite of its favourable location at the entrance of a large 
river, is almost useless on account of a Ixir, while Campeche, at 


the head of a small, artificial harbour, is almost entirely silted. 

The Pacific coast, 2,860 m. long, rugged and much better ar- 
ticulated, has excellent bays, one of which, that of Acapulco, 
is truly magnificent, though they are all cut off from the interior 
by the rough and abrupt ranges of the Sierra Madre Occidental. 
The only important ports are those connected with the interior 
by railway; viz., Guayraas, Topolobampo, Mazatl&n, San Bias, 
Manzanillo and Salina Cruz. Lower California has some ex- 
cellent natural bays, such as those of Ensenada de Todos Santos, 
La Magdalena, on the Pacific coast, and Santa Ines and La Paz 
on the Gulf of California. 

There are no islands of great importance belonging to Mexico. 
El Carmen, with the port of the same name, on the Gulf of 
Mexico, Isla Mujeres and Cozumel on the east coast of Yucatan, 
are the only ones worthy of mention on the Atlantic coast, and 
the Tres Marias in the Pacific near San Bias, arc used as a penal 
colony. 

Rivero. — One would hardly expect that a country consisting 
mostly of a high denuded plateau and enjoying but a scanty rain- 
fall would be provided with important rivers. It was, in fact, 
on that account that Mexico found it necessary to develop an 
efficient net of railways. On the Gulf side, where rivers are ail 
obstructed with bars, we find first the Rio Grande del Norte or Rio 
Bravo, a river that is much more American than Mexican if we 
take into consideration the official boundary and the fact that 
its 1,800 m. of length is mainly in American territory. Ending 
in a small delta it has lost all the commercial importance it for- 
merly possessed. Its leading branch on the Mexican side is the 
Conchos. Further south the Soto la Marina river hardly deserves 
I mention because of the undeveloped region it traverses. The 
Pdnuco river is one of the relatively important streams of Mexico 
owing to its numerous branches and to the fact that its mouth, 
thanks to a system of jetties, has been much improved, in order 
to facilitate the considerable commerce of Tampico. It now 
drains the lakes of the Valley of Mexico. The Papaloapam, whose 
head waters are in the mountains of Oaxaca, and the San Juan, 
which flows through one of the richest regions of the tierra caHentCy 
finally unite in the lagoon of Alvarado. The Coatzacoalcos, in 
the isthmus region, owes its importance to the works that have 
been constructed to improve its entrance, as a means of improv- 
ing in turn the port of Puerto Mexico (Coatzacoalcos). It is 
navigable as far as Minatitlan, where there is a large oil refinery. 

The Grijalva and the Usumacinta unite in a common delta 
but nothing has been done to prevent the forming of a bar and, 
as a result, the port of Frontera has not developed as much as 
one might have expected bearing in mind the splendid region 
the two rivers and their many branches pass through. The 
Grijalva, called Chiapas in its upper course, rises in the State 
of Chiapas and is navigable for 90 m., its total length being 350 
miles. The Usumacinta, which rises in the Altos region of Guate- 
mala, and is navigable as far as Tenosique, is a powerful river 
of majestic aspect, gathering in the waters of two important 
branches, one of wffich, the Rio de la Pasion, has its headwaters 
in British Honduras. Its total length is said to be 330 miles. 
The Yucatan peninsula has no superficial streams, the whole 
country being made of a porous limestone through which the 
rain penetrates and forms subterranean rivers opening either into 
the coastal lagoon or into the Gulf itself, sometimes at quite a 
distance from the littoral. As a consequence, all the important 
villages are near some of the holes, or natural wells, called cenotes 
or rather tzonotes, through which one can reach the subterranean 
water, sometimes at a depth of as much as 400 feet. However, 
the south-eastern part of the peninsula, the geological constitU' 
tion of which is somewhat different, has a relatively important 
river whose source lies in Pet6n and whose sluggish course hair 
been chosen as the border between Mexico and British Honduras. 

On the Pacific coast rivers are, with two exceptions, even less 
important on account of the narrower coast. The Rio de las 
Balsas, or Mexcala, which rises in the southern part of the plateau 
(State of Tlaxcala) might be termed a torrent during part of it^ 
course, then it runs some distance underground, after which it 
comes to the surface to cross a relatively large extension of tierra 
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MEXICAN SCENES IN CITY AND COUNTRY 


1. View of the Merced Market in the Native Ghetto of Mexico City 

2. Palm forests near the Tamasopo, in the state of San Luis Potosi 

3. The chinampas, or floating gardens of Lake Xochimilco, south of 

Mexico City. The gardens wore originally planted on mats of inter- 
laced twigs covered with dirt, and were rowed out on the lake 

4. A banana grove in Atoyac, Veracruz 

5. Mount Popocatepetl in eruption. The volcano has a height of 17,888 

ft., and is one of the highest peaks in the republic of Mexico 
6- Part of the court and stairway of the Palacio del Conde de Santiago. 
This palace, which dates from the years following the Conquest, is 
among the oldest buildings of the Colonial period In Mexico City 


7. El Palacio Nacional, the national palace of Mexico City. Many 

government offices are housed in this building which occupies a 
large city block. Its facade extends along the east side of the* 
Plaza Mayor 

8. A native home of tropical Mexico. The straw thatched roof is charac- 

teristic of this part of the country 

9. View overlooking Guanajuato City, capital of the state of Guanajuato. 

The city Is situated In a narrow mountain gorge high above the 
great plateau and is one of the oldest places in Mexico 

10. The ancient Spanish aqueduct of Los Remedios 

11. Tamasopo river near Veracruz 
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caliente, and finally ends in a broad estuary at about the i8th 
parallel. The Lerma, Rio Bravo, Rio Grande or Santiago, also 
begins on the plateau, near the Nevado de Toluca, from which it 
reaches Lake Chapala, then leaves it and forms a fall 50 ft. high 
and 430 ft. wide at Juanacatldn not far from Guadalajara, after 
which it runs through deep canyons till it reaches the Pacific 
ocean, north of San Bias. Other rivers are the Mezquital, the 
Fuerte, Yaquf and Sonora. 

LakeSi^ — ^Mexico has no great lakes, the Chapala being the 
largest, with a length of 80 m. and a width of 35. In Michoacan 
are, among others, the superb little lakes of Patzcuaro and Cuitzeo, 
but the most interesting of all the Mexican lakes, on account of 
their historical meaning, are those of the Valley of Mexico, 
Xalco, Xochimilco, Zumpango, Xaltoc&n, S. Cristfibal and Tex- 
coco, the latter being the only one whose level is lower (by 4 to 6 
ft.) than that of the City of Mexico, and whose shallow waters 
are brackish. All these lakes are evidently the remains of a 
former body of water of much greater area. The Xochimilco, 
whose waters are no more than a few inches deep, would 
have been transformed into a salty plain years ago, had it not 
been for its constant reception of the overflow from the higher 
lakes. For centuries the City of Mexico was again and again 
flooded during the rainy season by its dangerous neighbours 
until a system of drainage was established through which the 
excess of water is sent to a branch of the Pinuco river, together 
with the sewage of the capital. Lacustrine depressions of great 
interest are found in other parts of the country, such as the 
Guzm&n and the Sta. Maria, in the State of Chihuahua, the lagoons 
of the Bols6n de Mapimi, the Tlahualila lagoon which receives 
the Nazas river (370 m.) and the Laguna del Muerto, fed by 
the Rio Aguanaval during that part of the year when it reaches 
that body of water. In the Yucatan peninsula the brackish lagoon 
of Chichankhanab is a fine example of a greatly varying body 
of water. 

Geology. — ^The dominant topographic feature in Mexico, as 
we have seen, is its high plateau, which is made of Cretaceous 
formations and of detritic and volcanic rocks, the latter being by 
far the most important. The lowlands on both sides are largely 
made of recent beds, while folded Cretaceous and Tertiary layers, 
interspersed with eruptive formations, make the bulk of the 
region south of the isthmus of Tehuantepec. Yucat&n is an im- 
mense slab of limestone of recent age. Strangely enough, nowhere 
in Mexico, with perhaps the exception of the Carboniferous of 
Chiapas, do we find Primary formations of clearly established age. 
Some of the oldest eruptive rocks must be of Precambrian and 
Paleozoic ages, but, so far, it has been impossible to classify 
them with certainty—this being true even of the so-called gneiss 
of Oaxaca. The Silurian, Devonian and Carboniferous of Sonora, 
Chihuahua, and other northern States, are termed doubtful by 
the best authorities. Mesozoic formations other than Cretaceous 
are represented in Mexico but the extension covered by them is 
not considerable. Black schists, greyish clays and greenish sand- 
stones containing ammonites belonging to the Siremtes, Pro^ 
trachyceras, Clionites and Amtomites genera, together with pele- 
cypods, such as Palaeoneilo and Aviadidae, have been found by 
Burckhardt near Zacatecas and are of Triassic age. The Jurassic, 
well studied by the same geologist, is represented in northern 
Mexico, in the states of Veracruz, Zacatecas and San Luis Potosi, 
showing sometimes an interesting mixture of Russian and Medi- 
terranean species (Sierra de Mazapfl, Zacatecas). The Upper 
Oolitic of Cerro de Titania (Tlaxiaco) contains an essentially 
neritic fauna with Gryphaea and Exogyra^ quite similar to the 
more northerly Jurassic of the Malone mountains (Texas). 

The Cretaceous, for knowledge of which we are indebted to 
Felix, Lenk, Aguilera and especially B 5 se. is enormously developed 
in Mexico, the lower one being found little folded near the 
American border, while it is deeply folded towards the centre 
of the country. In the Tlaxiaco and Tehuacin regions it shows 
Mediterranean and Texan affinities. The Middle Cretaceous of 
the type found in Texas extends as far south-west as the State 
of MichoacAn, but it is also represented in the States of Mexico, 
Hidalgo, Morelos and QuerAtaro. The Upper Cretaceous, the 
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lower formations of which are so finely developed in Texas, has 
not been discovered in Mexico, but the Campanian exists in 
Central Mexico, while beds of the Laramie type are known in 
Nuevo Leon. The Cenozoic era is represented by extensive de- 
posits in the two low coastal regions, especially in the States of 
Tabasco, Chiapas, Campeche and Yucatf^, but there is no doubt 
that many eruptive rocks and detritic formations of the high 
table-land are of that age. The Nummulitic is known in Chiapas; 
the Oligocene in Veracruz and Chiapas, while Miocene faunas 
have been found in the isthmus by Bose and in Chiapas by Ur- 
bina and Engerrand. The Pliocene and the Pleistocene are hard to 
distinguish, especially on the high plateau. We know enough, 
however, to be able to slate that faunas of mastodons, horses, 
camclidae and glyptodons lived in Mexico at the end of Tertiary 
times. Most of the Yucatin peninsula is made of Pliocene and 
Pleistocene formations. No proof has been found as yet of the 
existence of man in Mexico before the Holocene. 

Volcanic activity must have begun some time during the Cre- 
taceous or at the beginning of the Tertiary era. Many geologists 
think that the high plateau is a folded region on which enormous 
quantities of eruptive rocks accumulated, in the first instance 
andesitic lava; later, after valleys had been cut through it, new 
eruptions have originated the formation of thick layers of rhyolites 
and dacites; and, still further, one more period of volcanic ac- 
tivity resulted in the formation of basaltic tables found above all 
the other rocks. 

Climate. — ^Two causes contribute to make the climate of 
Mexico among the most varied on earth; one, the great longi- 
tudinal extension of the country, which stretches through 17 
parallels of latitude, with the tropic of Cancer crossing it about 
midway, and the other, the fact that the larger part of the coun- 
try consists of a very Ixigh plateau. In order to give an accurate 
account of the climate of Mexico, we have to resort to the old 
division into three (even four) vertical zones, iierra caliente, 
tierra templada and tierra frla, which, although applicable to 
other countries, such as Guatemala and Colombia, finds its best 
possible application in Mexico. 

The tierra caliente rises from sca-levcl to an altitude of about 
3,280 ft. and includes the coastal zone, 30 to 40 m. wide, the 
Yucat&n peninsula, all of Tabasco, part of Chiapas, the isthmus 
of Tehuantepec and a relatively small part of Oaxaca, its mean 
temperature ranging from 77 to 82® F, rarely falling to less than 
60®, but reaching 105®, no® and even higher on many points of 
the Pacific coast, especially Guaymas (max. 119® F), MazatlAn, 
Manzanillo and Acapulco though on the Atlantic coast, even in 
YucatAn, regular breezes make the heat somewhat less oppressive. 
The maxima, observed anywhere in Mexico, are not higher, how- 
ever, than those recorded in some parts of Texas and Arizona. 

The tierra templada, or subtropical zone, rises to an elevation 
of from 5,500 to 6,000 ft. and comprises “the greatest portion 
of Coahuila, Nuevo Le6n, San Luis Potosi, nearly half of Tamau- 
lipas, a small part of Veracruz, nearly the whole of Chiapas and 
Oaxaca, and a large portion of Guerrero, Jalisco, Sinaloa and 
Sonora.” Its mean annual temperature is 75® ¥ and it has justly 
been called the best of the three zones, even to Europeans, on 
account of its lacking the anaemiating influences that are found 
at higher altitudes. Orizaba and Jalapa, in the State of Vera- 
cruz, are typical stations. 

The so-called tierra fria, which ranges from about 5,500 to 
9,000 ft., is made of all the higher parts of the plateau, and its 
average temperature is about 63® F. At such altitudes there is 
never any real heat, nor are winters cold, although a slight frost 
during the night is a frequent occurrence. Once in ten years a 
few snow flakes may be seen falling on the City of Mexico; but 
during the winter there is a great difference in temperature in the 
same house between the rooms exposed to the sun and the others 
less favourably situated, and foreigners find it impos.sible to stay 
in the latter without artificial heat. Its climate may be compared 
to that of Tuscany, but the maxima of heat and cold that can be 
observed in Florence are never experienced on the Mexican high 
plateau. In Mexico City the coldest months are December and 
January while the wannest are April and May. 
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Some climatologists consider a fourth zone, the tierra helada, 
or frozen land. It is found above the third one and is made of 
ail the mountains and peaks above the high plateau. The term 
is exaggerated >\'hcn applied to its lower parts where forests are 
found and where cereals are cultivated, but it is evident that at 
a very high altitude polar conditions are encountered. Such zones 
are, of course, uninhabited except in rare cases, the ranch of 
Tlamecas on the Popocatepetl, the altitude of which is 12,500 ft. 
and which is inhabited the whole year round, being one of them. 
The succession of climates represented by these different zones can 
be experienced in a few hours by going on the train from Vera- 
cruz to Mexico City. Where the plateau is cut by deep valleys, 
one can admire the mar\^elous spectacle offered by the three zones 
in succession with their wheat-fields, maize, coffee trees, light 
green patches of sugar-cane and finally the banana tree in its 
finest development. 

Rainfall. — As has been mentioned in another part of this 
article, the annual rainfall is very heavy in the tierra caliente, 
south of the tropic of Cancer, while near the border on the west 
side, there is almost none. In certain parts of southern Campeche, 
in Tabasco and in X’eracruz the annual rainfall reaches 80, 90 
and even 100 in. (Huatusco district). In most of Mexico it is 
the absence or the presence of the rain that marks the changing 
seasons. As is the case with many countries of South America, 
Mexico has only two such seasons, the dry and the rainy. These 
seasons come at slightly different times according to latitude 
and altitude. In Mexico City the former which, despite the fact 
that it is called summer, is characterized by colder weather, dur- 
ing a few months, begins in October and ends in June. The latter 
corresponds to the rest of the year. Each season shows some 
.short changes for a few days, on regular dates, in connection with 
astronomical phenomena. The annual rainfall for the whole re- 
public is 59 in.; it is less than 25 in. in the Valley of Mexico. 

Flora. — The immense diversity that Mexico offers in environ- 
ment and climate is the natural explanation of its remarkable 
variety in plant life, from the de.sert flora of the north to the lux- 
uriant tropical one. Although three leading divisions would be 
expected, corresponding to the different climatic areas, it is more 
accurate to adopt four — one for the plateau and the arid coastal 
zones, another for the tierra templada and the tierra fria, a third 
for the tierra helada and the fourth for the humid tierra caliente. 
No fixed limit can be set, howTver, between one flora and an- 
other, since local conditions, determined by a varying amount of 
sun radiation, w'ind and humidity, may bring about deviations 
from the general rule. 

The arid regions, especially the desert zones of the north, have 
their peculiar vegetation, such as yucca trees, hundreds of species 
of cacti, and many t3T3es of agave and mesquitc bushes. A few 
drops of rain change the whole aspect of the country for some 
days, the whole desert being almost suddenly covered with flowers 
of the most brilliant colors. Among the cacti the most interest- 
ing, perhaps, are the gigantic pitahaya, which bears excellent 
fruits, the strange organos (Cactus hexagonus) and the com- 
moner varieties, yielding the ever present tuna whose alternate 
green, yellow and red colours correspond to the succes.sive sea- 
sons. Less numerous but economically more important are the | 
agaves, of which the Agave americanay from wWch the pulque 
is extracted, is the most popular, while other varieties give different 
t3T;)es of mescal. Some plants of the Agave americam are .said 
to yield 2,000 pounds of sap in six months. Most vegetable 
fibres used in Mexico come from some kind of agave, the htlc 
fibre being produced by Agave uninvitatay while the Agave rigida 
var. elongata yields the famous heneqtdn or Sisal hemp. This 
particularly valuable variety of agave is grown in the Yucatan 
peninsula and in the State of Tamaulipas only. 

On the central and southern parts of the high plateau, or tierra 
fria, where there is a greater degree of humidity, relatively 
abundant trees are found on the slopes of the mountains, cereals 
of Eurasian origin can be cultivated, and all kinds of fruit trees 
may be grown, together with the local maize. It is hard to say 
where the exact limit between the tierra fria and the tierra helada 
may be determined because the deforestation of the high plateau 


has allowed the pine trees of the higher altitudes to invade rela- 
tively warmer regions. In ascending the slopes of the moun- 
tains, one finds an intermediate zone where diflerent varieties of 
oaks (Quercus crassifolia, Q. reticidata, etc.) are found, together 
with a pine tree of high altitude (Pinus oocarpa)y the ocote pine, 
long and short leaved pines and the oyamel (Abies religiosa). 

On the slopes of the mountains 
around the Valley of Mexico 
forests can be seen of the superb 
a hue hue t e ( Taxodium dis- 
tichum). The extreme upward 
limit of trees seems to be be- 
tween 12,500 and 13,500 ft., but 
juniper bushes occur as high as 
14,000 ft.; above that, only 
grasses are found until one 
reaches the lower limit of the 
snow field. The same thing may 
be said of the limit between the 
tierra fria flora and that of the 
tierra templada. It is only gradu- 
ally that one passes from the for- 
mer to the latter and it is only in 
the presence of the banana, coffee 
and orange trees that one can feel 
sure of having reached a lower 
level. For a long stage the ocote 
pine and many varieties of oaks 
are found together, especially on 
the eastern slopes, with the 
addition of magnolias, acacias, 
Tapping a zapote chico thee myrtles, mimosas and bamboos. 
FOR CHICLE. THE BASIS OF CHEW- There are still cacti when the 

level is reached where the first 
palm trees appear, but it is only when the latter is found in 
abundance that one is in the real tierra caliente. 

The vegetation of the tierra caliente is of such variety as to 
bewilder the stranger. Trees of hundreds of species, themselves 
half-buried among palms and ferns of all kinds, form the frame 
on w'hich hang closely interwoven curtains of liancs and epiphytes, 
while saprophytic and parasitic plants of infinite diversity are 
found at the foot and on the trunks of the trees, or on the decay- 
ing vegetable matter that litters the soil of the forests. To open 
a way through such an entangled mass, even with a machete, is a 
slow and painful process, more especially, perhaps, because of 
the oppressive semi-darkness that surrounds the explorer. In the 
forests of Chiapas are found more than 50 species of cabinet- 
wood, including the ebony, the mahogany, the rosewood and the 
Spanish cedar. Other valuable trees of the tierra caliente are the 
log-wood (Hematoxylon campechianum) , the dividivi tree 
(Caesalpinia coriaria), the zapote chico (Achras sapota), ex- 
ploited in Campeche and Chiapas for chicle, as well as rubber 
trees. There are not less than 17 oil-bearing plants in Mexico 
and a much larger number of medicinal ones, yielding jalap, 
arnotto, ginger, licorice, sarsaparilla, ipecac and various gums. 

Among the many plants of economic value that America has 
given to the world, several might with some right claim Mexico 
as their country of origin. It is perhaps true of the cacao tree, of 
the maize, probably derived through mutation from the teosinte 
(Euchloena mexicam), or from a hybrid of the teosinte and of 
some cultivated gra.ss of the sorghum tribe (Andropogome). of 
the tomato and also of the aguacate, or alligator pear. Most of 
these plants bear either Aztec names or those of Aztec origin- 
Moreover, many plants of economic value, the origin of which 
to be found in the Old World, have encountered conditions favour- 
able to their acclimatization in Mexico; such is the case of 
citrus and practically all the temperate fruits and vegetables ot 
Europe. Mexico has 50 varieties of beans, several dozens of green 
and red pepper; and it grows the potato, sweet potato, yam, sugar- 
cane, cotton, indigo, coffee, vanilla and banana. 

Fauna. — Since Pliocene times — that is to say, since the two 
Americas were united— the two faunas have merged, and the 
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Mexican fauna of to-day is made of animals of South and North 
America, with predominance of the latter. The high plateau 
attracted the North American fauna (Sonorian fauna: wolf, 
coyote, buffalo, bear, beaver, etc.) while the low lands, on both 
sides, and to the South, forced the South American fauna (jaguar, 
puma, five species of monkeys, etc.) toward and into the United 
States. Besides the above-mentioned, the Mexican fauna includes 
the ocelotl, a typical Aztec name, the lynx, badger, otter, rac- 
coon, tapir, two species of peccary, the skunk, several species 
of opossum, the sloth, two species of ant-bears, the armadillo, 
at least three species of deer, the Mexican big horn (still found 
in Chihuahua and Lower California), the fur-bearing seal and 
many different kinds of small rodents. Bats are numerous, among 
them the dangerous vampire, which makes it so difficult to keep 
horses in some parts of Chiapas and Campeche. 

Mexican birds arc extremely numerous, and comprise many 
beautiful species, while a few (notably the zenzontle or mocking- 
bird) are songsters, the latter being identified with the cold and 
temperate zones. In the warm zone, on the other hand, as well as 
in the temperate, are found many varieties of parrots, parrakeets 
and macaws besides toucans, .spoon-bills, boat-bills, ducks, peli- 
cans, cormorants, sandpipers, curlews, gracklcs, ever-abundant 
chachalacas {Ortalina polycephala)^ wood peckers, jays, cuckoos, 
turkeys, partridges, quail and doves (sometimes seen in immense 
bevies), buzzards, especially the black zopilote which is protected 
by the Mexican laws as the scavenger of the country, and many 
humming-birds (chupaflor, chupamiel). The gorgeous quetzal 
(Trof^on rcsplcndens) has almost disappeared from Mexico and 
is now rarely found even in Guatemala where its love of freedom 
has made it the emblem of the country. The turkey is the only 
important domestic animal of Mexican (and American) origin that 
was added to the European farm-yard. 

Reptiles of all denominations can be found anywhere in ^Texico. 
All tropical rivers and lagoons abound in alligators, while the sea 
gives abode to enormous turtles and the swamps to tortoises and 
iguanas. One species of iguana, the black one, is largely arboreal. 
Lizards of many varieties are found everywhere; snakes are 
equally abundant, some, like the palanca (fer de lance of Marti- 
nique), the naoyaca and 13 out of the 15 species of American 
rattlesnakes being much dreaded. Many interesting varieties of 
amphibians are also to be found, as, for example, the remarkable 
tree-climbing frogs and toads and the famous axolotl. 

Notwith.standing the great abundance of marine fi.shcs of many 
varieties which may be had for the effort, there is no real fishing 
industry in Mexico. Some of the coast lagoons, for example Rio 
Lagartos, in Yucatan, have enormous quantities of fish on which 
feast numerous alligators and flamingoes. 

In the tropical parts of Mexico man’s greatest and most danger- 
ous enemies are the insects, especially the many varieties of 
^arrapatas, or ticks, nifiuas or chigoe {Oestrus humaniis), jejen or 
gnat, mosquitoes and fleas, the first of these having in some in- 
stances wiped out cattle and horses from certain districts. Numer- 
ous species of ants are also found, the most famous being the leaf- 
cutting variety. The most destructive type of insect, however, is 
the so-called white ant or termite. 

Population. — ^A comparison of the results of the census of 
1921 (including some data extending it to 1924) with those of the 
1900 census, as well as the density per square mile in each State 
and in the whole republic, is afforded by the table in next 
column, showing the distribution by States. 

The most important cities of the Republic are Mexico City, 
6331OO0 inhabitants, Guadalajara, 119.468, Puebla, 96,121, Mon- 
terrey, 85,000, San Luis Potosi, 8 5,000, Tampico 80,000 (estimated), 
Le6n, 80,060 (estimated) and Veracruz, 48,633. The number of 
foreigners residing in Mexico is relatively small, their proportion 
to the total population being only 1-41%, more than half of whom 
lire of Spanish tongue. According to the last census the Spaniards, 
are the most numerous and then come Americans, 21,740, 
Guatemalans 17,473, Chinese, 14,813, about 3,500 Germans, 3,500 
French, 3,500 English and 3,000 Italians. Most foreigners live 
In the large cities, Mexico City having 12,063 Spaniards, 2,382 
^naericans, 1,652 French, 1,223 Germans, 803 C!ubans and 610 


States 

Area in 
square 
luiles 

Popula- 
tion 1900 

Popula- 
tion 1921 

Density 
per square 
mile 1921 

Aguascalientes . 

2,499 

102,416 

107,581 

43-06 

Campeche. 

19,672 

86,542 

70,087 

3-57 

Chiapas 

18,307 

360,799 

422,683 

23*10 

Chihuahua 

94,830 

327,784 

401,622 

4*24 

Coahuila , 

58,067 

296,938 

394,341 

0*8o 

Colima 

2,010 

47,692 

65,115 

91,740 

45-65 

Durango . 

370,294 

338,511 

7*10 

Guanajuato 

11, 80S 

1,061,724 

860,364 

72-87 

Guerrero . 

24,888 

470,205 

531,565 

21*36 

Hidalgo 

8,064 

605,051 

627,991 

77-88 

Jalisco 

3 i,i .‘;2 

1,153,891 

1,191,057 

879,846 

37-94 

Mexico 

8,263 

934,463 

106*49 

Michoacdn 

23,199 

935,808 

935,654 

40-33 

Morelos 

1,917 

160,115 

103,519 

54-00 

Nayarit 

10,445 

150,098 

157,093 

15-04 

Nuevo Lc6n 

25,136 

327,037 

3.^6,412 

1.3-38 

Oaxaca 

36,374 

948,633 

949,978 

26*12 

Puebla 

13,126 

1,021,133 

1,023,428 

77*96 

Quer^taro . 

4,433 

232,349 

220,231 

40-68 

San Luis Potosi 

24,418 

575,432 

445,681 

18*26 

Sinaloa 

22,588 

296,701 

.341,265 

15*11 

Sonora 

70,483 

221,682 

275,127 

3*91 

Tabasco 

9,783 

159,834 

178,389 

18*24 

Tamaulipas 

30,73s 

218,948 

287,957 

9*.38 

Tldxcala . 

1,555 

172,315 

178,570 

114*84 

Veracruz . 

27,759 

981,030 

1,165,104 

41*98 

Yucatdn . 

14,867 

309,652 

358,221 

24*10 

Zaaitccas . 

28,125 

462,190 

370,329 

13-48 

Distrito Federal 

572 

541,516 

906,063 

15-85 

Baja California 
Quintana Roo . 

SS,6iq 

19,357 

47,624 

62,831 

1 0,066 

1*14 

0*57 

Republic . 

75 i, 74 .> 

13,607,219 

14,2.34,790 

i8*9 


English. Most Guatemalans are of the peon class and live in 
the frontier State of Chiapas. There is a considerable emigration 
of Mexicans, chiefly unskilled labourers, to the United States, 
although this is shown by the Mexican official statistics in an 
indirect way only, 2,392 Mexicans being given as residing in 
foreign countries, of whom 1,753 are in the United States; on 
the other hand 83,376 are said to live abroad, without specification 
of the country of their residence, which is evidently the United 
States. The total figures for emigration and immigration, between 
1 91 1 and 1923, are 752,338 for the former 
and 1,041,975 for the latter, but they are 
somewhat open to question and could 
hardly, therefore, lead to any kind of con- 
clusion. 

Of the Me.xican population, the mixed 
clement, partly Indian, partly white, seems 
to be numerically in the lead, its propor- 
tion having passed from 22%, according to 
the iSio census, to 40% (1900) and 43% 
(1921); but the value of such figures 
must not be put too high. The Indian 
element has fallen from 62% to 38%, 
while the white has changed little, mount- 
ing from 18% to 19%. Any other racial 
element is entirely negligible in Mexico. 
Economic conditions in the republic are not 
favourable to the settling of large numbers 
of white workmen or farmers, while the 
Indian clement, being the most ignorant (death rate of Indian 
children at least 50%) and the least adaptable, has little chance 
of displacing the more modern and more active mestizo. 

Non-Spanish Europeans rarely reached Mexico, since there 
was a law against their settling there, with a temporary exception 
for the Portuguese. However, it is known that some Flemish, 
French and Italians lived in Mexico during colonial times, two 
or three of whom even played an important role, but they had 
hispanified their names and were supposed to have come from 
the peninsula. Only men migrated, and, as they were young and 
intended to stay, they invariably married local women, while the 
converse could not, of course, take place. The modem half-breed 
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i? therefore a product of this t>’pe of crossing. During the colonial 
regime the name tnexicam was applied to the Indian only, the 
creole, or mestizo, being called ameriemo. The white man, even 
when born in Mexico, was always called espanol, though another 
name gachtipin (he who wears shoes) was also applied by the 
other inhabitants. It is easy to understand, on account of the 
conditions explained above, that few of those cspanoles were of 
pure white blood, and that the 
70,000 who were supposed to be 
in Mexico in 1811 were simply 
individuals whose complexions 
approximated to whiteness. 

Indians were, from the begin- 
ning, classified on the basis of 
their speech. According to Orozco 
y Berra there arc 192 lan- 
guages and dialects in Mexico, be- 
sides 62 that have become extinct 
since the conquest. Francisco 

Belmar reduced this number to 

a much smaller figure, while, ac- trom the statesman s year 

cording to Cyrus Thomas and composition of the population 
John R. Swanton, whose work is urexico in 1921 
the most recent on the subject, Th« tmall section between Indian and 
the modern Mexicans speak 59 '^ll*** “foreioners” 
tongues divided into 20 families. 

The leading family, by far, is the Nahuatlan, of which the Aztec 
or Mexican, is a dialect. The latter is spoken by about 650,000 
individuals, which means about one-fourth of the Mexican popula- 
tion of Indian tongue, and it is found in the States of Sonora, 
Chihuahua, Durango, Sinaloa, Zacatecas, part of San Luis Potosi, 
Nayarit, Jalisco, Guerrero, Morelos, part of Mexico, Puebla, Vera 
Cruz, Tabasco, Chiapas and extends into Central America as far 
as Chiriqui. The second group in importance is that of the Maya, 
spoken by at least 400,000 individuals, if we include the Huastccos 
in the group, it covers part of Veracruz, Tamaulipas and San 
Luis Potosi (Huastecas), most of Tabasco and Chiapas and all 
uf Yucatan and Quintana Roo, besides the larger part of Guate- 
mala, British Honduras and a small part of Spanish Honduras. 
The Zapotecan, found in Oaxaca and parts of the neighbouring 
States, is the language of some 350,000 Indians; while the Oto- 
mian, which one hears in the States of San Luis Potosi, Guana- 
juato, Queretaro, Hidalgo and Mexico, is spoken by about the 
same number. Other important tongues are the Totonacan, of 
Veracruz (75.000), and the Tarasenn of Michoacdn and sur- 
rounding States (40.000). 

Some dialects are now spoken by only a few individuals and the 
number of the extinct tongues is constantly increasing. Accord- 
ing to R. Bonaparte, more than one-half of Mexico is entirely 
Hispanified, while the States of Nayarit, Guerrero, Oaxaca, Chi- 
apas, Campeche and Yucatan arc still largely Indian, if we take 
into consideration the use of aboriginal languages. Five of these 
linguistic groups of Mexican Indians had civilizations of their 
own at the time of the conquest. One may still find abundant 
remains of these, such as more or less well-preserved monuments 
of all kinds. The Mayas reached the highest degree of culture, 
not only in Mexico, but in America; while the Aztecs, who built 
up a militaristic empire, came next, to bci followed by the Zapotecs, 
the Tarascos and the Totonacs. In physical characteristics the 
Mexican Indians differ a great deal, though they all have, with 
the only exception of the wavy-haired Huauchinangos of Puebla, 
black, coarse and stiff hair. 

Political Organization. — According to the new Mexican con- 
stitution, promulgated on Feb. 5, 1917, Mexico is a federated 
republic of 28 States, each with a considerable degree of home 
rule, having its own governor, a legislature and judiciary, elected 
by popular vote. Besides the States, there are two territories 
and one Federal District, the administration of which is in the 
hands of the central Government. The States arc generally sub- 
divided into distritos or partidosj and these into municipios, but I 
some have adopted special divisions with other names. The State | 
of Nuevo Leon has municipios only. The Federal legislative power ! 


is vested in a Congress, consisting of a Chamber of Deputies, 
elected for two years, on the basis of one for each 60,000 inhabi- 
tants, or fraction of more than 20,000, and of a Senate of 58 
members, two for each State and the Federal District, half of 
which number must be renewed every other year. The president is 
elected for four years (six years, 192S) and is not eligible for 
immediate re-clection. He appoints a cabinet composed of seven 
secretaries. He must be a Mexican by birth, as well as son of a 
Mexican by birth, and he shall not have taken part, directly or 
indirectly, in any military uprising, riot or coup. Each State has 
but one representative body which is called Camara de Diputados. 

The new Constitution contains a large number of provisions 
touching education, religion and the exploitation of the mineral 
resources of the country — ^matters that will be treated elsewhere. 
There are some laws protecting workmen against undue exploita- 
tion; for example, no man can be forced to work more than eight 
hours in daytime or seven at night ; he may claim a share in the 
profits of his employer and he has the right to strike. The number 
of clerks, or officers, employed by the Federal Government was 
38,212 in 1924, instead of 32,693 in 1923. Public expenses have 
been, however, reduced a great deal, largely through a diminution 
of military expenditure, as shown by the total amount paid for 
salaries to Government employees and soldiers, which in 1918, 
1922 and 1926, respectively, was $137,889,386, $199,730,670 and 
$154,734,772 Mexican pesos. (The peso is worth about 50 U.S. 
cents.) The judicial power is exercised by district and circuit 
courts, and a Supreme Court composed of 1 1 judges elected for 
life. 

Educational System^ — ^Education is supposed to have been 
compulsory since 1867 but in spite of efforts to enforce the law, 
only a small percentage of children have attended schools until 
recent years. In 1892 and 1896 laws were enacted which vested 
in the Government the direct control of education in the terri- 
tories and Federal District, and established a High Board of 
Education to supervise primary education in the States and to 
provide a uniform programme. The different States remained in 



Ancient pyramid at cholula. a relic of toltcc civilization 
Conitructed of tun-dried briokt and earth, thli pyramid is the largest of Its 
kind In the world, being 177 feet high and oovering an area of 4S acres. Its 
summit, now surmounted with a ehapel dedleitad to tho Holy Virgin, was 
at tha tlma of tha Spanish oonquatt crowned with an imposing tomple to 
the god Quetzaiooati 

charge of secondary and higher education. Much more attention 
has been given to the school system in recent years, and progress 
is evident everywhere. Education is free and compulsory from 6 
to 16 years of age and is under Federal cokitrol, each State appro^ 
priating for schools as much as it deems proper or possible and 
the Federal Government adding subventions when necessary. 
Considerable attention is also given to vocational instruction, es- 
pecially in agriculture, and much further development along thi-s 
line may be expected in the future. According to the new Const!- 
tution, no religious corporation, or minister of any religious creed, 
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shall establish or direct schools of primary education. The total 
number of public primary schools in Mexico was 9,299 in 1924 
and the total number of children who attended them was given 
as 727 » 337 — ^actually only one-fourth of the children of school 
age in the country. On the average it may be said that there is 
one for every 300 registered children. Of these schools 8,388 
were partly supported by the Federal Government. Besides these 



Side hall in the temple ruins of mitla. southern Mexico 

The five olusters of buildings at Oaxaoa, known as Mitlai are believed to have 

been a centre of Zapoteoan culture until a short time before the Spanish 

conquest 

schools there are 460 public schools for workmen, 46 kinder- 
gartens and 1,822 private primary schools. The total number of 
teachers in 1925 was 18,499, of which 4,104 had graduated from 
some normal school. 

There arc two universities in the republic, at Merida, Yucatan, 
and Mexico City, respectively, the latter having been founded in 
J 558 And reorganized in 1910. The University of Mexico City 
holds a summer session that is attracting a large number of 
American students every year. Several scientific institutions, 
some attaining world reputation, are located in the capital, such 
as the National observatory (Tacubaya), the Geological Institute, 
the National Museum of Archaeology, Ethnology and History and 
the School of Mines. To these must be added the National Con- 
servatory of Music, the School of Aviation, the Military academy 
(Chapultepec) and a number of other establishments doing re- 
search along many lines of human knowledge. The Escuela Pre- 
])aratoria can be compared to the best European secondary 
schools. In Mexico City one also finds the headquarters of the 
leading learned societies, the best known ones being the Society 
of Geography and Statistics, the Antonio Alzatc Scientific Society, 
the Academy of Medicine, the Academy of Law and Jurisprudence, 
the Mexican Geological Society and the Society of Natural 
History. The National library has 400,000 volumes. 

Religlon^Thc number of Protestants in the Republic, most 
of whom are not Mexicans, is so small that the Catholic is prac- 
tically the only church. Mexico has been Catholic since the 
Conquest, although many Indians have still a very pagan con- 
ception of Christianity. The church is administered by three 
archbishops and 23 suffragan bishops. The first official bishopric, 
which was that of the capital, was created in 1530 and was occu- 
pied by the famous Fray Juan de Zumirraga. Fifteen years later 
it was elevated to the rank of archbishopric and in 1863 it was 
divided into the three archdioceses of Mexico, Guadalajara and 
Michoac&n. In the 19th century the church grew immensely 
wealthy until in 1859 it owned practically one-third of the repub- 
lic. Juarez, the great Indian president, inspired the laws of La 
Reforma, which nationalized its property, deprived it of State 
support and forbade it any participation in political affairs. The 
Constitution of 1917 and the interpretation given it by President 
Calles further restricted the power of the church. Places of public 
worship must be at all times under governmental supervision. The 
church can not own property, and priests, who must all be Mexi- 


can-born, may not participate in politics. There are several Prot- 
estant missions in Mexico, but their growth has been slow. 

Finance. — ^The Mexican monetary unit is the gold peso, and 
coins are made of 2-5, 5, 10, 20 and 50 pesos, respectively. 
Gold or silver the peso is theoretically worth 50 (American) cents, 
although the silver standard varies slightly in accordance with 
the market value of that metal. The amount of gold coined by 
the Government in 1923 totalled $15,644,619. Of the 34 char- 
tered banks existing in Mexico in 1908, 29 had the right of issu- 
ing bank-notes, the total value of which amounted to $97,787,878 
at that time. Since the Constitution of 1917 was promulgated 
banks have no longer been allowed to issue notes, this right being 
reserved to one “State Bank” {Banco Ihiico) and they have ac- 
cordingly become only institutions of discount and deposit. In 

1925 the Banco de Mexico was founded by the Government and in 

1926 the Banco de Credito Agricola. The exchange value of 
the old notes varied (1926) between 2J and 22i cents of peso 
(li to ii\ cents of dollar) per nominal peso, according to the 
metallic reserves of the bank that had issued them. As a demon- 
stration of the confidence of the Mexican i^eople in their Gov- 
ernment, the fact may be mentioned that deposits in the banks 
passed from $45,951,487 (pesos) in 1925 to $134,672,271 in 
1926. The assets of all the Mexican banks were said to be 
$738,386,696. 

In 1923 Federal revenues amounted to $256,259,123, while in 
1925 they rose to $309,306,011. State revenues passed from $53,- 
155,299 to $64,849,218, and municipal from $47,281,836 to $46,- 
037,877. Taxes per capita amounted to $21.36 in 1926 (Great 
Britain $177.55). The following figures show the variations in 
revenues and expenditures for a certain number of years: 


Year 

Revinucs 

Expenditures 

T906- 07 

$114,286,12.! 

$ 85,076,641 

JO08 00 

08.775.5 11 

9^*067, 393 

1910 it 

1 11,142,402 

100,01,^.024 

T023 ... 

2.^7,8/6,206 

24M.H7.134 



I. S, 000,000 

,.{05,000,000 

1927* 

.-5. -^4, 000, 000 

327,000,000 


*Kstimatecl. 


The total Mexican external debt amounted to $500,000,000 
plus $200,000,000 for interest in arrears in 1922. According to 
an agreement, signed on June 16, 1922, by Adolfo de la Huerta 
and the International Committee of Bankers, a payment of $15,- 
000,000 was made on Dec. 8, 1923, for the year 1923, but owing 
to a revolutionary outbreak no other payment was made. In 1925 
the Lamont-Pani Agreement was signed which excluded the 
National Railways from Mexico’s external debt. 

Defence. — ^The revolution ha.s thoroughly changed the de- 
fensive organization of the country. Military education (includ- 
ing defensive exercises) is compulsory for all citizens. Besides 
this emergency force there is a regular army, nominally number- 
ing 50.000 men and commanded by officers, who in many cases 
have received their military training at the Escuela Militar de 
A.spirantes (Military academy) located in the Chapultepec castle. 
Five gunboats and a few .smaller vessels protect the long coast 
and there is a naval academy at Veracruz. There is also an 
aviation school at Mexico City. 

Mineral Wealth. — Mexico is one of the richest countries in 
the world, if not the richest, in metals of many different kinds. 
From 1521 to 1922 Mexico yielded 155,000 metric tons of silver 
of a total value of $3,000,000,000. This was then two-thirds of 
the world’s production and the output is still (1927) one-third. 
The total American capital invested in Mexican mines amounts 
to $500,000,000. It is highly probable that if Mexico ever drops 
to a low rank among the petroleum-producing nations, it will 
still be one of the leading ones in mining. Metals make two- 
thirds of the Mexican export trade. There are more than 75,000 
property-titles, covering a mining territory of 520,000 hectares 
and 80,000 men are engaged in the mining and ore-smelting indus- 
tries. Gold is especially abundant in Lower California, Chihuahua, 
Durango, Michoacdn, Puebla, Sinaloa and Sonora, the total pro- 
duction having varied between 20 and 24 tons between 1919 and 
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1926, one-third of which was exported and the rest coined in the 
capital. Silver is mined in Guanajuato, Zacatecas, San Luis 
Potosi, etc., and gold is frequently found with it. The annual 
production of silver is generally between 2,500 and 3,000 tons, of 
which six-sevenths are exported while the rest is left to be 
coined in Mexico. Lead is next in importance and is found in 
the States of Hidalgo, Oaxaca, Queretaro, Jalisco, Puebla, etc., 



grouped about the central town. The silver deposits are among the richest 
in Mexico 

its output having passed from 5,703 tons in 1915 to 60,513 in 
1921, 110,455 in 1922, 164,140 in 1924 and 171,767 in 1925. 
Copper, mined in Michoacan, Mexico, Guerrero, Lower Cali- 
fornia, Sonora, etc., yielded 205 tons in 1915, 70,223 in 1918, 
26,978 in 1922, 49,112 in 1924 and 51,336 in 1925. Zinc mines 
pve 5,806 tons in 1915, 45,000 in 1917, 6,142 in 1922, 18,937 
in 1924, 45,770 in 1925 and 106,367 in 1926, the great variations 
in the amount of the output being due to political conditions of 
the country. Other mining products of importance are graphite, 
arsenic, mercury, antimony, tin, tungsten and molybdenum. Mex- 
ico has very little anthracite but much low-grade coal in the 
northern part of the country, the supply of which is estimated 
at 300,000,000 tons, the annual output varying between 739,980 
tons in 1921 and 1,335,780 in 1925. The value of the metals 
mined during the first semester of 1924 is given in the following 
table, in Mexican pesos: 


Metals 

Production 

Exportation 

Silver 

Lead 

Gold 

Copper .... 

Zinc 

Arsenic .... 

Graphite .... 
Mercury .... 
Antimony .... 

Tin 

Molybdenum 

$50,628,586 

28,602,451 

16,756,506 

14,363,124 

1.967,42s 

415,886 

388,487 

57.364 

*5.969 

9.977 

9.369 

$45,075,031 

28,602,451 

5,587,622 

14,363.124 

1,967.425 

415.886 

388487 

57.364 

*5,969 

9.977 

9,369 


Iron is found everywhere in Mexico, the Cerro del Mercado, 
in Durango, being assumed to be entirely made of that metal 
(500,000,000 tons). The total value of the iron smelted by the 
Compania Fundidora de Fierro y Acero de Monterrey and others 
is estimated at $11,433,038 in 1925 against $8,273,236 in 1921. 

More than anything else, the production of petroleum in 
Mexico has called the world’s attention to that country. Despite 
the sp>ectacular aspect of that production and although a small 


part only of the country has been explored by the oil geologists, 
there are indications that no other oil-helds of importance may 
be found outside of the Gulf coast regions. Mexican oil is pro- 
duced in considerable quantities in the State of Veracruz, in 
those portions of Tamaulipas and San Luis Potosi which are near 
Tampico and, in small quantities, in some regions of Tabasco 
and Chiapas. Much of it is heavy oil, suitable for fuel, but some 
of the lighter variety is found in Tabasco (Macuspana) and in 
the Isthmus of Tehuantepec. The following figures give, in Mex- 
ican pesos, the amount of foreign and Mexican capital invested 
in the Mexican oil-fields: United States, $614,487,263; Great 
Britain, $356,776,199; Netherlands, $75,758,960; Mexico, $11,- 
582,405; other countries, $6,943,253; total, $1,065,548,110. 

The history of the oil production in Mexico has been most re- 
markable, not only with regard to the annual output, but also on 
account of the enormous and prolonged yield of certain wells. 
Annual Mexican oil production is as follows: — 


Year 

Number of barrels 

Value 

1901 

10,345 


1911 

12.553,798 


IQ 2 I 

193,398,587 

$365,873,625 

1923 

149,585,856 

285,920,290 

1924 

139,878,204 

232,084,563 

1925 

115,515,700 

299,268,632 

1926 

90,421,973 

225,122,242 

TO27 

64,200,000 



The total production from 1901 to 1927 was 1,400,927,297 
bbl. valued at $2,469,924,580. 

The striking decrease in production, noticeable in recent years 
— phenomenon which brought Mexico down from second to 
fourth place among oil-producing countries (thus following the 
United States, Russia and Venezuela) — ^is by some associated 
wdth disturbed political conditions which have discouraged ex- 
ploitation by foreign companies, while others contend, on the 
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Graph showing Mexico's production of crude petroleum, isoe- 

1927 


Production before 1906 (beginning in 1901) It too tmall to be shown on 
this toaie. Total for the 5 years 1901-05 was 502.000 barrels. Total from 
1901 through 1928 was 1,465,127,000 barrels, 9*3% of the world production 

Other hand, that the richest fields are, to all appearance, becoming 
exhausted. Many wells in the Tepetate pool and in the Panuco 
field were affected by salt water in 1919 and 1920. At all events 
the average production of the new wells is much smaller — a fact 
easily proved by comparing the average daily production of 10 
bbl. for the wells drilled between 1923-26 to that of 40 bbl. cor- 
responding to the wells drilled between 1920-1922. The output 
of the Naranjos field in 1920, 90,000,000 barrels, is the largest 
in the history of the World. 

Agriculture*— The proportion of Mexican land that can be 
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cultivated under present conditions, according to modem methods, 
is relatively small. On the high plateau nothing can be done with- 
out expensive irrigation; for the best soil elements have been 
washed down in a few valleys where fertility is remarkable. At 
least one-fifth of Mexico is unfit for agriculture. At present, in- 
deed, no more than 30,000,000 ac. arc under cultivation, 20,000,- 
000 of which require irrigation. Outside the plateau there are 
only grazing lands and forested areas, all of which would require 
vast expenditure of capital if they were to be adapted to agricul- 
tural purposes. Moreover, in many parts of the country, the lack 
of adequate transportation is a serious drawback. However, in 
recent years, a great effort has been made in order to improve 
conditions. Important irrigation works, whose total cost will be 
60,000,000 pesos have been begun in different parts of the Repub- 
lic, and the sum of 22,000,000 pesos is being spent in building 
modern highways. 

According to a law enacted in 1923 every Mexican citizen, 
over 18 years of age, is entitled to a plot of land of no more 
than 25 ha. of irrigable land, or a maximum of 100 ha. of dry 
land, or up to 500 ha. of grazing land; but the sale of such a plot 
to a foreigner or to a Mexican owning as much is prohibited. A 
serious effort is being made to teach modern methods to the Mex- 
ican farmer and there is no doubt that, assuming a state of do- 
mestic peace, the output of Mexican agriculture, which is not very 
large now, could be considerably increased. As a proof of the in- 
terest shown in agricultural work by the people of Mexico let the 
fact be mentioned that in 1925 farm implements to the value of 
$4,178,000 were bought in the United States, as against $843,742 
in 1909. In 1925 the increase in the cultivated area was 47*66% 
for cotton, 876*60% for alfalfa, 258% for rice, 70% for potatoes, 
159% for bananas, 88% for wheat, 26% for Indian corn and 
1848% for oranges. Indian corn is one of the most important 
agricultural products of Mexico, though the crop is still inade- 
quate as some has to be imported year after year. Production in 
metric tons for the leading crops is given in the following table: — 


Crop 

igio 

1921 

1923 

1925 

Indian corn 

2,059,242 

1,550,000 

2 , 573.<»82 


Beans 

176,069 

71,034 

118,685 


Sugar cane 

2,200,794 

2,185,365 

2,769,960 

3,879,626 

Wheat 

258,177 

138,508 

371,684 

, . 

Sisal hemp 

113,088 

115,684 

123,184 

267,916 

Coffee 

35,789 

34,424 

39,986 

48,206 

Bananas . 

36,510 


86,318 

160,344 

Tobacco . 

14,396 

8,000 

11,035 

10,497 

Cotton 


31,938 

38,025 

47,070 

Rice . 


29,776 

31,963 

106,601 

Cacao 


8,646 

2,024 

4,249 

Oranges 



11,435 

210,456 


The Laguna district (Coahuila, Durango) used to be the leading 
cotton-producing area, but since 1922 Lower California has out- 
ranked it. The value of the cotton crop for 1923 was $57,791,064. 
Yucatan produces seven-eighths of the Sisal hemp of the world; 
the value of the 1925 crop was more than $47,000,000. Indian 
corn is grown everywhere in Mexico and the value of the crop is 
generally around $200,000,000. Veracruz is the leading State 
in sugar production, its output being more than double that of 
Sinaloa, the next ranking State. 

The total value of the lumber, including precious woods, from 
the forests in 1925 was about $1,800,000. The chicle production 
passed from 2,110 tons in 1921 to 4,412 tons in 1925, the market 
value of the latter being $7,895,516. 

Manufactures. — Considering the possibilities of the country, 
especially its abundance of raw materials, its water power, and 
cheap labour, Mexico is far from being industrially developed. 
Nevertheless a large proportion of the needs of the country can 
already be met by existing local manufactures. Some of these 
wares, such as pottery, some forms of tobacco, saddles, candles, 
soap, chocolate and others, are still fashioned as they were before 
the Conquest or in the first years of the Spanish occupation. 
Others such as zarapes, rebozos, glass and shoes, are inade accord- 
ing to more or less modern methods. For other categories of 
articles the mode of manufacture is quite up-to-date, as for ex- 
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ample, cigars, cigarettes, sugar, beer, broadcloth, cassimeres, 
blankets, underwear, hosiery, percales, calicoes, matches, ex- 
plosives, paper, furniture, metallurgical products, etc. 

Besides the iron and steel works (at Monterey) and the to- 
bacco factories, the cotton mills may be considered among the 
most important agencies of production. In 1923 there were 109 
of these with a working personnel of 39,629 and provided with 
29,668 looms, having 802,363 spindles; altogether they consumed 
23,343,701 kilos of cotton yielding 28,567,596 kilos of products 
sold for $97,562,594. In 1925 the figures were 130 mills, 43,199 
workmen, 30,800 looms, 831,524 spindles, 40,996,834 kilos of 
cotton consumed and 33,576,583 kilos of products worth 
$108,395,604. 

Commerce. — ^According to official Government statistics for- 
eign trade in pesos was as follows for the years 1921-25 : — 



Imports 

JOxports 

1921 

$493,161,741 

$756,823,697 

1922 . . , . . 

308,499,612 

643,549,695 

1923 

315,108,526 

568,471,114 

1924 

321,371,605 

614,712,515 

1925 

390,996,172 

682,484,832 

1926 

381,263,640 

691,769,7.^9 


The increase in 1926, compared with the figures for the pre- 
revolutionary years is about 115-65%, although, of cour.se, the 
decreased purchasing power of the peso has to be considered. 
The leading articles of exportation, as might be expected, were 
minerals such as oil, silver, gold, copper, zinc; the vegetable ones, 
sLsal hemp, coffee, rubber, chicle, cabinet woods, tobacco, sugar, 
cattle and hides. Imports consist largely of manufactured ar- 
ticles, such as machinery and tools, textiles, cotton, grain, auto- 
mobiles, drugs, furniture, coal, etc. Trade with the United States 
was as follows in millions of pesos: — 



Si 

1923 

1924 

1925 

United fimports 


235 

mSM 

274-5 

States \ Exports 

i^i 

471 


5x6-9 


With Great Britain it was: — 


Imports 

23-8 




Exports 

I 46-7 





Germany, France and Spain following in order of importance. 
Although the commercial balance seems to be in favour of Mex- 
ico, it must not be forgotten that most of the companies, exploit- 
ing Mexican wealth, are foreign and that their profits are of rela- 
tively small advantage to the republic. Here are some compara- 
tive data, in pesos, on the exportation of Mexican products for 
the years 1921 and 1925: — 



192T 

1925 

Sugar 

Cattle 

Chicle 

Cotton .... 

Coffee 

Beans 

Fresh fruits 

Chick-pea* .... 
Sisal hemp . 

Ixtle 

Fresh vegetables 

$ 9 , 1 16 

411,344 

4,200,861 

5,982,846 

10,206,843 

102,936 

496,350 

80,245 

29,392,833 

1,197,983 

1,166,384 

$ 1,687,410 
996,185 

7,895,516 

8,868,289 

24,428,722 

2 , 379,937 

3,147,120 

3,405,131 

31,406,528 

6,406,845 

13,703,048 


•Exported to Spain. 


The importance still attached to alimentary products brought 
from foreign countries is an evident proof that agriculture is not 
yet sufficiently developed in Mexico. For the year 1925 Mexico 
paid $5,379,333 ^or Indian com, $5,261,008 for wheat, $3,621,827 
for flour, $4,571,084 for preserves of all kinds, $2,224,015 for eggs, 
etc. It was also necessary to import lumber to the value of about 
$9,000,000; but the bulk of the imports, as said above, is made of 
manufactured products. In 1923 Mexico bought 9,363 automo- 
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biles, worth $^801,822, in 1924, 9,124, worth $11,892,131 and in 
i9‘5> 23^501, worth $25,935,032. 

Communicatioas and Transportation^In 1925 Mexico 
had 20,972 m. of railways (19J19 in iQio) — the second highest 
mileage in Latin America, though still very inadequate to the 
needs of a country of so few navigable rivers. The development of 
the Mexican railways is due almost entirely to the statesmanship 
of Porhrio Diaz. The hrst railroad, built in 1854, was the line 
connecting Mexico City with its suburb, Guadalupe. In 1909 most 
lines were put under direct Federal control under the name of 
National Railways of Mexico (National, Inter-oceanic, Inter- 
national, Veracruz-Pacihe, Central and some others, totalling 
about 14,000 m.). Other lines are the Northern Mexico, Kansas 
City-Mexico & Orient, United Railways of Yucatan, etc. Freight 
carried by the different lines, with returns, amounted to: 



Metric tons 

Returns 

1923 

6,710,236 

$103,206,704 

1024 i 

i <J»^» 64 ,Ss 5 

, 117,804,842 

10^5 1 

7 i 2 oi, 8 y 3 

121,567,600 


The total revenues derived from these lines w’as $118,429,234 in 

1923, as against $150,622,239 in 1922. More railways arc neces- 
sary, the Yucatan penin.sula, among other regions, being without 
railway connection w’ith the rest of the country. Modern tram- 
w^ay lines are found in all the important cities. The tramways 
of Mexico City carried 48,553,048 passengers in 1924 and earned 

$5-247.397- 

Airmail service between San Antonio, Dallas, Laredo and Fort 
Worth, Texas, in the United States, and cities in the interior of 
Mexico wa.s inaugurated Oct. i, 1928. 

At the end of 1925 there were 53,554 automobiles in Mexico. 
Telegraph and telephone lines, under Federal control, totalled 
55,394 m. of wire in 1921, wdiile the State-owned and private lines 
added 20.706 m. of wire to the former. 5,698,026 telegrams went 
over the lines in 1924. There are 24 radio-telegraphic stations in 
the republic, through w^hich 250,392 communications were sent in 

1924. Mexico City has 24,500 telephones and there are 50,360 in 
the whole country. 
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COLONIAL PERIOD. 1519-1821 

For ancient Mexico before the Spanish Conquest see the articles 
Centrai- America, Archaeology, Ethtology; and North Amer- 
ica, Anthropology. 

The overthrow of the Aztec empire by a Spanish force under 
Hernando Cortes between 1519 and 1521, the execution of the 
last Aztec emperor, Cuauhtemoc, and the rapid extension of the 
Spanish conquest from Mexico City as a base, introduced the 
colonial period of Mexican history. Beginning in 1523 and con- 
tinuing until the forced resignation of the last viceroy in 1821, 
New Spain was administered by royal governors until Dec. 1528; 
by audiencias from 1528 to 1535; and by viceroys and audiencias 
after 1535. In all, 61 individuals were appointed viceroys of New 
Spain, one of whom served a second term. Because of either the 


I death or disability of a viceroy, the audiencia at Mexico City 
assumed administrative powers on 14 different occasions. 

New Spain: Extent^New Spain was one of the four vice- 
royalties comprising the over-seas possessions of the Crown of 
Spain known as the Kingdom of the Indies. As modified soon 
after its establishment in 1535, the viceroyalty of New Spain 
included and stretched northward from Central America above 
present Panama. It also included the Spanish West Indies, Vene- 
zuela for a number of years, and the Philippines from 1565 to 
1584. The north-eastern boundary of New Spain, by a treaty with 
England in 1670, was h.xed just south of Charlestown, S.C.; at 
the same time its most northern occupied outpost was Taos, New 
Mexico. Later, New Spain was delimited in the east by the 
English occupation of Georgia, and, further west, between 1699 
and 1763, by the French occupation of Louisiana. New Spain ex- 
panded greatly when Western Louisiana was ceded in 1763 by 
France to Spain, who held it until its retrocession to France in 
1800. On the other hand New Spain suffered territorial loss in the 
east when Spain ceded Florida to England in 1763. Twenty years 
later Spain acquired West Florida and regained East Florida from 
England; both provinces were acquired by the United Slates be- 
tween 1810 and 1819. In the west, California was occupied 
between 1769 and 1776. 

New Spain was delimited on the north in 1776 when the prov- 
inces from Texas to California were erected into a military and 
political jurisdiction known as the Comandancia General de las 
Provincias intemas, administered by a commandant general. 
Many changes in organization were subsequently made. 

Government and Organization^-*The chief administrative 
I subdivisions of the viceroyalty of New Spain at the close of the 
18th century were the captaincics-general of Guatemala and 
Havana. The former included all of the present Mexican State of 
Chiapas and all of Central America north of Panama; the latter 
included the Spanish West Indies, Louisiana and Florida. Over 
the captains-general the viceroy exercised only general supervis- 
ory and administrative authority. The viceroyalty proper and the 
captaincies-gcneral were sub-divided for local administrative pur- 
poses into provinces. They were administered by governors, who 
were appointed by the king and were responsible to him through 
either the viceroy or the captains-general. The only institution 
of self-government in New Spain was the town council (aynnta- 


miefUo, or cahildo), composed of municipal judges {alcaldes 
ordinaries) and councilmen (regidores). 

Aside from its administrative organization, New Spain was 
divided into four judicial districts, at the head of each of which 
was an audiencia. Such a body functioned primarily as a court 
of appeals, but it also exercised extensive administrative powers. 
TTie seats of the audiencias were Mexico City, Guatemala, Santo 
Domingo (moved to Puerto Principe, Cuba, after 1793) and 
Guadalajara. At Mexico City the audiencia served as a viceregal 
council, although the viceroy was not obliged to follow its advice. 
The viceroy could preside over the judicial sessions of the audv 



One of the aqueducts constructed in Mexico by the early Span- 
iards AND STILL IN A STATE OF GOOD PRESERVATION 
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encia but did not have a vote in judicial matters. Similar rela- 
tions existed between the audiencia and the captains-general at 
Guatemala. The audiencia of Santo Domingo exercised adminis- 
trative authority over all of the Spanish West Indies until 1784, 
when it lost that authority over the captaincy-general of Havana; 
it continued to exercise administrative authority over the rest of 
the Spanish West Indies until 1793, at which time France came 
into possession of the entire island of Espuhola (Haiti). This 
audiencia also exercised administrative authority over Venezuela 
for many years. The judicial authority of the audiencia of Santo 
Domingo extended over all of the Spanish West Indies, Florida, 
Louisiana after 1763, and Venezuela until 1786. The audiencia of 
Guadalajara, in addition to exercising judicial jurisdiction over 
western and north-western New Spain, including the Provincias 
Inlernas after 1776, exercised administrative authority in the 
province of Nueva Galicia. 

On the military side the viceroy of New Spain was captain- 
general of the entire viccroyalty. In practice, however, he exer- 
cised merely supervisory mihtary authority in the captaincies-gen- 
eral of Guatemala and Havana. In the audiencia districts of 
Mexico and Guadalajara he exercised direct military authority. 
The powers of the subordinate or local captain-general were ex- 
ercised by some provincial governors. At first the viceroy was in 
charge of the fiscal administration of New Spain. In 1786, how- 
ever, a separate fi.scal administration, dependent upon the viceroy, 
was introduced with the establishment of the intendancy system. 
Under this system the viceroyalty proper was divided into twelve 
intendancies and three provinces. Each intendant was ruled by a 
governor-intendant, who assisted in the collection of revenues 
and, in addition, was charged with certain administrative, judicial 
and military authority in his intendancy. 

The Church and the People. — The regular and secular clergy, 
particularly the former, supplemented the work of the conquerors. 
The Franciscans were the first regulars to enter New Spain with 
papal sanction, three of them arriving in May 1522. The mem- 
bers of this order were noted for their charita])le work among 
the Indians and for their missionary work on the northern frontier 
from Florida to California. Regulars of many other orders fol- 
lowed the Franciscans to New Spain, notably the Augustinians, 
the Dominicans and the Jesuits. The last-named were transferred 
in 1572 from Florida to western New Spain where they were 
actively engaged until 1767 in missionary and educational work 
and in advancing and holding the frontier. Each of the orders had 
its own organization, the principal unit of which was the province, 
which was administered by a provincial. The various orders in 
1805 were maintaining 254 convents in New Spain proper. Secu- 
lar organization began with the nominal creation of the bishopric 
of Yucatan in 1519; actually it began with the creation of the 
bishopric of Tlaxcala in 1526. Juan de Zumarraga became the 
first bishop of Mexico City in 1528; in 1547 Mexico City became 
the seat of an archbishopric. In 1805 there were in present Mexico 
one archbishop, eight bishops and 1,703 parishes. The Council of 
Indies, a joint body of clergy and laity, exercised sovereign au- 
thority. Through special concession.s of the papacy the king of 
Spain became virtually the administrative head of the colonial 
church. As such, the Crown appointed to all ecclesiastical hold- 
ings, supervised the conduct of the clergy, and controlled ecclesi- 
astical revenues. The liberal policy of the Crown was such that 
the church became immensely wealthy and early attained pre- 
ponderant power and influence. Alaman states that its wealth in 
r82i included not less than one-half of the real property and cap- 
ital of the country. Its power may be judged from the petition 
of the city council of Mexico to Philip IV. in 1644 to stop the 
foundation of religious houses, to suspend ordinations because 
there were more than 6,000 unemployed clerics and to suppress 
feast days because there were at least two each week. To assist 
the church a tribunal of the Inqui.sition was established in Mexico 
in 1571. By the Crown the church was delegated almost exclusive 
control over education, but this it was unable to diffuse widely, 
though Humboldt said that in certain respects Mexico surpassed 
England. According to authoritative estimates, out of a popula- 
tion of about 6,000.000 at the beginning of Mexican independence, 


only 30,000 were literate. On the other hand the church estab- 
lished a number of higher institutions of learning, the underlying 
aims of which were to equip young men of the upper cla.sscs for 
the priesthood and the practice of law. The most noted of these 
institutions was the Royal and Pontifical University of Mexico 
which was inaugurated in 1553. The Church also had charge of 
charitable institutions, as hospitals and orphanages. 

Three distinct races were represented in New Spain — the Eu- 
ropean. the Indian and the negro. The most important of these 
races was the European, with Spaniards overwhelmingly predom- 
inating. They were divided into two classes — gachupines, or 
European-born Spaniards, and creoles, or American-born Span- 
iards. For the gachupines were re.served most of the political, 
commercial and social preferments. The total number of Euro- 
peans in New Spain in 1800 probably was about 885,000, of which 
number approximately 15,000 were gachupines. The native race 
remained the most numerous. In 1800, in New Spain proper, the 
Indians probably numbered 3,000,000, or approximately 50% of 
the total population. Negroes were early brought to New Spain 
to work as slaves on the coastal agricultural lands. Prior to 1575 
they probably outnumbered the whites, but by 1821 they had 
largely been absorbed or else had bought their freedom and had 
disappeared. Few Spanish women came to America at first, and at 
the close of the colonial period they probably did not total more 
than one-tenth of the European-born Spaniards. As a result, there 
were many classes of mixed blood, the most important being the 
mestizo (Indian and European); the sambos (negro and In- 
dian), and the mulattoes (negro and white). The number of i)er- 
sons of mixed race in 1800 was approximately 2,000,000. A few 
Chinese and Malays were settled on the Pacific coast. 

On the theory that the Indians were its wards, the Crown felt 
obliged to protect, convert and civilize them, and justified in 
utilizing their labour. The chief means by which it was hoped to 
attain these ends was the encomienda system. Allotments (reparti- 
mientos) were made to conquerors, to whom the Indians living 
thereon were given in trust (encomienda). Such a grantee (e«- 
comende.ro) was obligated to protect hi.s Indians and to provide 
missionaries and teachers for them; he was also empowered to 
exact tribute of them. Not all Indians were given in encomienda, 
those living on royal lands being under overseers, appointed by 
the king, known as corref*idores and alcaldes mayorcs. These of- 
ficials after 1786 were replaced by assi.stants of the govemors- 
intendant known as sub-delegates. While the theory of the cn- 
comienda system was benevolent, it resulted, in practice, in the 
abject enslavement of many of the natives. The system was intro- 
duced in New Spain by Cortes. Stejjs looking toward its correc- 
tion and final abolition were taken in 1542 but it was not finally 
abolished until the i8lh century. It should be recorded that 
the first church council in Mexico protested against the abuse 
of power over the Indians. This was an early subject of difference 
between church and State. 

Expansion of the State.— The most continuous development 
in New Spain — one of dramatic interest and international im- 
portance alike — was the northward advance of the frontier of 
settlement. For the first decade after the capture of Mexico 
City, the Spaniards, except for the founding of Panuco (Tampico) 
in 1522, confined their activities to the regions south and west of 
the capital. The creation of royal provinces in Central America 
between 1525 and 1527 cut off opportunities for expansion there. 
The heroic age of exploration followed, being ushered in by the 
journey of Cnbeza de Vaca from the Florida and Texas coasts to 
the Gulf of California between 1528 and 1536. Soon afterward 
the Coronado and De Soto expeditions made known northern 
Mexico and the southern half of the present United States; the 
Cabrillo-Ferrelo expedition coasted as far north as Oregon; and 
the Villalobos expedition from New Spain to the Philippines gave 
Spain title to those islands. 

For nearly two decades following the founding of Culiacan, 
Sinaloa, in 1531, the frontier of settlement in New Spain extended 
in an irregular semi-circle, with the ba.se resting on Guadalajara 
and Mexico City, from Culiacan, on the Gulf of California, to 
Pinuco, on the Gulf of Mexico. Led by wealthy miners and 
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cattle barons and by humble missionaries, the northernmost out- 
posts in both the cast and the west by 1590 advanced still farther 
north, while the arc of the circle, in large measure, was filled in. 
In that year the frontier stretched from Cerralvo, on the lower 
Rio Grande, by way of Saltillo and San Bartolome, to San Felipe 
at the mouth of the Sinaloa river. Meanwhile, Florida had been 
permanently settled in 1565 by a large expedition from Spain 
under Menendcz de A\dles. The purpose was to hold Florida 
against the French Huguenots who had attempted to colonize it. 
In 1598 the frontier of New Spain proper moved across 600 m. of 
desert north of the line of 1590 and halted in the upper valley of 
the Rio Grande. The objects were to make New Mexico a base 
from which to anticipate other nations in the discovery of a 
supposed strait (North-we.st Passage) and to exploit the sedentary 
Pueblo Indians. New Mexico was thus permanently occupied save 
for the period of the Pueblo Rebellion (1680-92). 

Spanish advances in the later 17th and i81h centuries were 
occasioned almost altogether by the fear of foreign aggression. 
The short-lived French settlement in Texas under La Salle (1684- 
87), although it failed, prompted Spain to occupy temporarily 
east Texas (1690-93); English aggressions westward from South 
Carolina prompted Spain to found Pensacola, Fla., in 1698. The 
founding and expansion of French Louisiana, beginning in 1699, 
made necessary the permanent occupation of Texas in 1716, title 
to which France never disputed with Spain after 1722. The 
boundary between French Louisiana and Spanish Texas came to 
be regarded as the Arroyo Hondo, midway between Los Adaes, 
the capital of Texas, and Nachitoches, the westernmost French 
outpost on the Red river, E. of Los Adaes. In north-western New 
Spain between 1591 and 17C7 the Jesuits were chiefly responsible 
for the advance of the frontier from the line of settlement of 
1590 into southern Arizona, and, beginning in 1697, into Lower 
California, The most noteworthy advances of the Spanish frontier 
were made after 1763. Western Louisiana having been acquired 
from France, it was necessary for the Spaniards to advance to the 
Mississippi and hold at that stream the Anglo-Americans all the 
way from New Orleans to and beyond St. Louis. From the acqui- 
sition of the Floridas by treaty in 1783, until the retrocession of 
Louisiana to France in 1800 the frontier of settlement of Spain in 
America extended from St. Augustine, Florida, to New Orleans, 
thence north to St. Louis, and thence west, by way of Santa Fe, 
to San Francisco. 

The leading events of the colonial period in New Spain proper 
can be given only in bare outline here. The first two viceroys, 
Mendoza and Velasco, are extremely important because by them 
the course of viceregal administration in New Spain was definitely 
marked out. Mendoza's administration (1535-50), was made not- 
able by his encouragement of exploration, an attempt to suppress 
the encomienda system, the Mixton Indian uprising, the definite 
incentive to northward expansion through the development of 
mining north of the line of settlement of 1531, and by a violent 
epidemic among the natives. Viceroy Velasco ranks high as a 
humanitarian and an expansionist. By freeing 150,000 male In- 
dian slaves and a large number of women and children, he earned 
the titles of “Liberator” and “Father of his Country.” 

The inordinate vanity of Martin Cortes, son of the Conqueror, 
and the fear of the encomenderos that they would lose their 
rights, culminated in an abortive and disastrous attempt in 1 566 
to set up Cortes as king — the only separatist movement prior to 
the 19th century. In the latter half of the 16th century Hawkins, 
Drake, Cavendish, and other Protestant freebooters, inspired by 
hatred of Catholicism and patriotic motives alike, engaged in lu- 
crative smuggling of goods into Spanish America and in even more 
lucrative preying upon Spanish commerce and coast towns. The 
c.stablishraent of regular galleon service between Acapulco and 
Manila after 1571 niade pos.siblc the development of an extensive 
commerce between Spain and the Far East across New Spain. 
This and the establishment of extensive woollen and cotton fac- 
tories in the latter part of the i6th century redounded greatly 
to the material advantage of New Spain. 

The regular and secular clergy had early come into conflict,* 
particularly over the tithes and the control of the Indians. The 


conflict reached a crisis and merged into one between church and 
State during the viceregal administration of the Marqu6s dc 
Gelves, 1621-24. This energetic reformer favoured the appoint- 
ment of regulars to deal with the natives, and in so doing came 
into conflict with Archbishop Serna of Mexico, who placed the 
city under an interdict, excommunicated the viceroy, and con- 
strained him to hide from a mob. 

During the reign of Viceroy Albuquerque (i 702-11), which 
coincided with the war of the Spanish Succession, his cliief con- 
cern was the defence of the coasts from British attacks and the 
fighting of pirates. By the Treaty of Utrecht (1713) England 
secured commercial privileges which proved in practice to be an 
entering wedge for much illicit commerce. Friction that resulted 
therefrom finally culminated in a commercial war which soon 
merged into the war of Austrian Succession. During the latter 
war the raids of Admiral An.son in the Pacific struck a hard blow 
at the commerce between New Spain and the Philippines. Spain 
entered the Seven Years’ War in 1761, only to lose Havana and 
Manila to the Briti.sh. Florida was given to England in exchange 
for them at the close of the war. During the war of the American 
Revolution, Spain declared war against England (1779) l>ut de- 
clined to make an alliance with the American Colonics. Of con- 
siderable aid to the colonists as early as 1776 was the anti- 
English policy pursued by Don Bernardo Galvez, Spanish gov- 
ernor at New Orleans. After Spain entered the war he directed 
offensive operations against the British in the territory north of 
the Ohio river and personally waged successful campaigns against 
the British in West and East Florida, thereby obtaining them for 
Spain at the close of the war. 

Viceroy Casafuerte’s reign (1722-34) was made notable by the 
publication of the Gaccta de Mexico — published intermittently 
at first — and the Mercurio dc Mexico. A formidable negro rebel- 
lion in Veracruz and a terrible epidemic among the natives were 
notable events of 1735 and 1736. Viceroy Ahumada (i755-'63) 
is noted for his many administrative reforms. A few years later, 
a special royal visitor, clothed with supreme power, Jose dc 
Galvez, instituted many important admini.strativc, economic, com- 
mercial and fiscal reforms. Not the least result of these was an 
increase from $6,000,000 to $20,000,000 in the annual royal reve- 
nues from New Spain — ^an accomplishment that was effected with- 
out increasing taxes. It was at Galvezs suggestion that the Co- 
mandancia General dc las Provincias Intenuis and the .system of 
intendancies were established. One of the notable events of the 
later i8th century was the expulsion of the Jesuits from New 
Spain, as from all of the Spanish Dominions, in 1767, under orders 
of Charles III. — these being carried out in New Spain by Galvez 
on the night of June 26. The Jesuits were arrested cn masses their 
property, which some authorities have estimated as high as 
10,000,000 pesos, was sequestrated, and they were expelled, their 
place in the north-west being taken by the Franciscans. The 
second Count of Revilla Gigedo (1789-94), of all the viceroys of 
that century, ranks as the greatest reformer, statesman and pro- 
moter of indu.stry and commerce. 

The Independence of Mexico. — ^The European situation be- 
tween the outbreak of the French Revolution in 1789 and the 
wave of liberalism that swept over the Mediterranean States in 
1820 profoundly influenced the movement for the independence 
of New Spain. At the same time the introduction of the revolu- 
tionary doctrines of “liberty, equality and fraternity” .spread to 
Latin America and inspired hope among the creoles, who were 
ambitious to enjoy commercial, political and social preferments 
on an equal footing with the gachupincs. 

The greatest impetus to the independentist movement came 
when Napoleon depo.sed the rightful king of Spain in 1808 anil 
placed his own brother Joseph upon the throne. At once a small, 
politically ambitious minority in New Spain, acting on the theor> 
that with the deposition of Ferdinand VII. sovereignty had re- 
verted to the people, demanded a share in the government of the 
viccroyalty. For selfish reasons the viceroy, Iturrigaray, lent a 
willing car to these suggestions and proposed the convocation of 
a national congress. Thoroughly alarmed at such suggestions and 
fearful that they would lose to the creoles some of their privileges 



MEXICO 


389 


through severance from Spain, the gachupines deposed Iturrigaray 
and took over the Government. Thus intrenched in power they 
easily suppressed an abortive separatist movement initiated by 
the creoles in Michoacdn in 1809. When the viceroy, Venegas, 
arrived in Sept. 1810, the hold of privileged autocracy on New 
Spain never appeared stronger. 

While the jealous gachupines and the ambitious creoles thus 
quarrelled in New Spain over the question of the extension of 
privileges a great socio-economic upheaval of the masses developed 
under the leadership of Father Miguel Hidalgo y Costilla, a mem- 
ber of the lower clergy who had been profoundly influenced by the 
doctrines of the French Revolution. This movement had as its 
object the extension of human rights and privileges to the great 
mass of Indians and mestizos whose claim to such privileges was 
equally revolutionary to creoles, gachupines and the higher clergy. 
At the outset the uprising, which assumed the character of a race 
war under the patronage of the Virgin of Guadalupe, was led by 
Hidalgo and Allende, a captain of cavalry. Their greatest success 
was the capture of the wealthy city of Guanajuato, after which 
they threatened the capital. But the revolutionists were de- 
cisively defeated at Calderon in 1811 and soon afterward the 
leaders were executed. Another liberal member of the lower 
clergy, Morelos, continued the movement. Although he met with 
serious reverses in the terrible siege of Cuautla in 1812 he rallied 
the south to his cause and in 1813 was able to convoke a congress 
which issued a declaration of independence and drafted a republi- 
can Constitution. Morelos was captured and executed at Mexico 
City in 1815. Thereupon, the revolutionary movement disinte- 
grated into guerrilla warfare. The tide had already begun to turn 
when in 1820 the liberal Spanish Constitution of 1812 was pro- 
claimed after a military uprising in Spain. Its promulgation in 
Mexico caused the high clergy and the gachupines to fear that a 
liberal Government in Spain would force upon them toleration and 
the loss of privileges, disestablishment and disendowment, all of 
which they had successfully opposed, first, in the period from 
1808-10, when the ambitious creoles had demanded reforms, and 
second, in the period .since 1810, when the social upheaval of the 
masses had largely caused the creoles and the gachupines tempo- 
rarily to forget their differences. Accordingly the clerical and 
gachupinc opponents of liberalism resolved upon the absolute 
separation from the Spanish monarchy as the only means of pre- 
serving their position. 

The first move of the conservatives was the selection of a suit- 
able military leader in the person of Agustin de Iturbide, a 
creole ex-officer in the Spanish army. He easily induced the un- 
suspecting viceroy to send him into the field against the rebels. 
His real purpose, however, in case he could not defeat Guerrero, 
was to win him over to the separatist movement. This was finally 
accomplished when, without informing the viceroy, Iturbide signed 
with Guerrero on Feb. 24, 1821, the Plan de Iguala — a. crude 
pronunciamiento which laid down as the bases of the new State the 
continuation of the Roman Catholic Church as the established 
church of Mexico, the establishment of an independent limited 
monarchy, and the equality of rights for Spaniards and native-born 
Mexicans. Thus the Plan de Iguala was, in theory, a compromise, 
but one which was destined to bid successfully for the support of 
I he various classes in New Spain. In the interest of the proposed 
plan, Iturbide first sought the co-operation of the viceroy, Apo- 
daca, who refused, but was powerless to stem the flood of .spon- 
taneous support given the plan. When Juan O’Donoju, the last 
viceroy, arrived in July he was unable to get beyond Veracruz, 
and, accordingly, recognized the independence of Mexico in the 
Treaty of Cordoba. Iturbide triumphantly entered Mexico City 
on Sept. 27, 1821. The following day a provisional governing 
Junta, named by Iturbide, signed the “Act of Independence of 
the Mexican Empire,” and appointed a regency of five, with 
Iturbide as its president. These acts marked the beginning of the 
national period of Mexican history. 

INDEPENDENT MEXICO 

Mexico has had a turbulent existence since independence. In 
1823 tbe monarchy was repudiated in favour of a republic. From 


1823 until i860 a bitter contest was waged between adherents of 
federalism and centralism. A Federal republic was definitely es- 
tablished in 1857 but federalism was on the defensive for ten more 
years, first, in a three-year civil war and, second, during the period 
of the French intervention and the empire of Maximilian. Since 
1867 there has been no organized opposition to federalism in 
Mexico, but during nearly one-half of that period the Diaz dic- 
tatorship prevailed in the guise of Federal institutions. Indecision 
concerning the form of government was accompanied by political 
instability. Between 1821 and the rise of Diaz in 1876, there 
were two regencies, two emperors, several dictators, and enough 
presidents and acting or provisional executives to make no fewer 
than 74 governments. Furthermore, the last 100 years have wit- 
nessed approximately that number of revolutions. Most of these, 
however, have been political or personal in character. In fact, 
since t8io there have been only three general upheavals in Mexico, 
each of which has been socio-economic in character and more or 
less beneficent in its results. The first, begun in 1810 by Hi- 
dalgo, substituted the creoles for the gachupines and resulted in 
greater power and wealth for the church, which in 1807 had been 
debarred from inheriting real estate. The second, begun in 1854, 
disendowed and disestablished the church, but worked to the 
advantage of the great landowners. The third, begun in 1910 and 
continuing down to the present time, was directed chiefly against 
landed aristocracy and is strongly nationalistic in many respects. 

The Mexican empire was of short duration. In the first Mexican 
Constituent Congress, which met on Feb. 24, 1822, the republicans 
were in the majority and between them and Iturbide a conflict soon 
developed. This was terminated on May 18 by a military pro- 
nunciamiento in favour of Iturbide, and by his extra-legal election 
as emperor by a minority in Congress. Iturbide was crowned on 
July 21, 1822, but fresh conflicts broke out between him and the 
Congress which were only terminated by his forcible dissolution 
of that body. This arbitrary procedure reacted in favour of a 
republican armed movement, initiated by Santa Anna. Finally, 
convinced of the hopelessness of his position, Iturbide abdicated 
on March 19, 1823. The Congress deported him to Italy, and 
granted him a pension. He returned with political ambitions the 
following year, and on landing (having been previously outlawed ) 
was arrested and executed (July 15, 1824). The Congress, left in 
absolute control after the abdication of Iturbirlc, created a pro- 
VLsional executive triumvirate; announced (June 12) the adoption 
of the federal form of government; and issued a dccice (June 23) 
convoking a new Constituent Congress. This body drafted a 
Federal Constitution which was promulgated Oct. 4, 1824, and 
Guadalupe Victoria was inaugurated a.s first president. 

The First Federalist Regime, 1824-34. — Confronted by 
manifold difficulties, the Federalists were able to remain in power 
and to retain the federal form of government for only one decade 
after 1824. At the outset, Centralist and Federalist organizations 
as such disappeared, their places being taken by two Masonic or- 
ganizations. The Conservatives, Monarchists and Centralists 
affiliated with lodges of Scottish-Rite Masons {Escoceses) , and the 
Liberals, Republicans and F'ederalists, encouraged by the American 
minister Poinsett, organized rival lodges of York-Rite Masons 
{Yorkinos). Through boisterous professions of fraternal and 
political creeds members of the rival lodges kept the country pro- 
foundly agitated. An attempt at revolt by Vice President Bravo, 
the grand master of the Escoccses, was suppressed. The thor- 
oughly discredited and demoralized Escoceses thereupon refrained 
from naming a presidential candidate in 1828 and instead threw 
their support to Gomez Pedraza, the Liberal contender for the presi- 
dency with Vicente Guerrero, the grand master of the Yorkinos. 
Gomez Pedraza was declared elected but as a result of an appeal 
to arms Guerrero was inaugurated for the second presidential 
term beginning April i, 1829. Shortly afterward Spain made a 
final attempt to reconquer Mexico, but the invaders were repelled 
at Tampico by Santa Anna (Sept 1829). During the invasion. 
Vice President Anastasio Bustamante seized the opportunity to 
declare against President Guerrero and was joined by the bulk 
of the army. Guerrero was deposed, after having served as presi- 
dent less than nine months, and finally retired to Acapulco, where 
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he was treacherously sewed, tried and executed (Jan. to Feb. 
1831). The next year Santa Anna headed a successful revolution 
against Bustamante in behalf of G6mez Pedraza, thereby enabling 
him to serve the last three months of the term for which he had 
been elected in 1828. In the deferred elections, held early in 
1833, Santa Anna and G6mez Farias were elected president and 
vice president, respectively, for the term beginning April i of 
that year. During the greater part of the next 13 months G6mez 
F’arfas, serving as acting president, was responsible for many 
liberal changes, including the laicizalion of education, the relaxa- 
tion of monastic vows, the discontinuance by the State of the 
collection of tithes, and the right of the State to appoint church 
officers. The Liberals were Whigs rather than Populists. Their 
dominant desire was to seize the privileges of the Conservatives, 
in the control of government, the ownership of land and the profits 
of foreign trade, which had been a Government monopoly. They 
were little concerned about the welfare of the masses. The liberd 
measures aroused the opposition of the Clericals and Conserva- 
tives, and Santa Anna, taking advantage of the situation to act 
as their defender, assumed the presidency on April 24, 1834. The 
following month, as virtual dictator, he dissolved Congress and 
the State legi.slatures, and substituted creatures of his own for the 
governors of the States and mayors. By such action he undid 
the liberal reforms of Gomez Farias and reduced to a nullity the 
federal system of which he had been the chief original defender. 

The Conservatives and Clericals who thus came into power 
indirectly with Santa Anna retained control until 1846 under a 
centralized form of government. A new Congress discarded fed- 
eralism (Oct. 3, 1835) and framed a centralist Constitution (Dec. 
30, 1836), known as the Siete Leyes or Seven Laws. By it the 
States were converted into departments, ruled by governors ap- 
pointed by the central authority, and popular representation was 
considerably reduced. Anastasio Bustamante became the first 
Centralist president. When he failed to satisfy questionable dam- 
age claims of French nationals in Mexico a French fleet in 1838 
blockaded the coast, bombarded the fortress of San Juan de Ulua, 
and temporarily occupied Veracruz. This gave Santa Anna 
the longed-for opportunity to pose as the country's defender 
which, in turn, reawakened his political ambitions. Full oppor- 
tunity to realize them, however, was deferred until 1841, when 
he joined a successful revolution against Bustamante. The 
Plan of Tacubaya (Sept. 28, 1841), put forward by the revolu- 
tionists, abolished all but the judicial provisions of the Sicte Lcyrs, 
conferred upon Santa Anna power of reorganizing the administra- 
tion, and provided for a new constituent assembly. When it met 
in June, 1842, the Federalists were in the majority, much to Santa 
Anna’s chagrin. Accordingly he retired, leaving the reins to Nico- 
las Bravo. He dissolved the Federalist assembly and convened a 
hand-picked one which adopted an ultra-centralist Constitution 
(June 12, 1843). Santa Anna was inaugurated first president 
under it on Jan. 2, 1844, but because of his mal-administration, 
extravagance and profligacy, was overthrown before the end of 
the year and exiled. Jose Joaquin Herrera, who succeeded him 
(Dec. 1844L was a constructive statesman and adopted concilia- 
tory foreign and internal policies but was overthrown (Jan, 1846) 
by Ultra-Centralists, Monarchists and anti-Americans led by Gen. 
Mariano Paredes. Seven months later, in order to solidify public 
opinion during the war with the United States the Federalist Con- 
stitution of 1824 w’as restored (Aug. 5, 1846). Recalled from his 
exile to oppose the foreign invaders, Santa Anna was elected presi- 
dent (Dec. 1846) under the Constitution which he had repudiated. 

The substitution of a central for a federal form of government 
was the occasion for uprisings in various parts of Mexico, all of 
which were finally suppressed except that in Texas, which had 
been settled principally by colonists from the United States in 
consequence of contracts granted to immigration agents (empre^ 
sarios) to introduce colonists. The first such i ntract was granted 
to Moses Austin, in 1821, and was carried outfby his son Stephen. 
Because of the incompatibility of Mexican and American 
settlers in Texas and their mutual distrust, Texas gradually 
drifted toward inevitable rebellion. Various specific grievances 
develof)ed after 1826 that widened the breach, hut the pretext for 


the rebellion of the Texans was the centralization policy inaugu- 
rated by Santa Anna in 1835, culminating in the abolishment by 
the Mexican Congress of the federal form of government. A pro- 
visional revolutionary government, which professed to be acting in 
defence of the Constitution of 1824, functioned in Texas from 
Nov. 3, 1835, until March i, 1836; on the following day the 
unqualified declaration of Texan independence was issued. Santa 
Anna attempted to reduce Texas, showing great severity, but was 
eventually defeated and captured by Houston at the battle of 
San Jacinto. There he signed an agreement pledging himself to 
work for the recognition of Texan independence upon his return to 
Mexico. The Mexican Government, however, repudiated Santa 
Anna, and a nominal state of war continued between Mexico and 
Texas, whose independence was recognized by the United States, 
Belgium, the Netherlands, France and England (1837-41). 

War with United States, 1846-48.— The Texas question was 
chiefly responsible for war between the United States and Mexico. 
Texas had applied for admission into the American Union in 1836 
but annexation was delayed by those in the United States who 
were opposed to acquiring more slave territory. Fearful of Briti.sh 
and French influence in Texas, however, the U.S. Congress early 
in 1845 adopted a resolution providing for annexation. Texas 
agreed, and on Dec. 29, 1845, was formally admitted to the Union. 
The Mexican minister withdrew from Washington following the 
adoption of the annexation resolution and the U.S. minister was 
recalled from Mexico. Nevertheles.s, President Polk was con- 
ciliatory, and late in 1845 sent Slidell to Mexico to attempt to 
settle all differences between the two countries— the chief ones 
arising from the disputed Texas boundary and the unsettled 
damage claims of U.S. citizens against Mexico — ^and also to pur- 
chase, if possible, California and New Mexico. Slidell’s mission 
might have been successful, in part, but for the triumph of the 
war party in Mexico under Paredes. It was not until President 
Polk was informed that Mexico desired war, that he ordered 
American troops into the disputed region between the Nueces anti 
the Rio Grande rivers. Hostilities inevitably followed and a state 
of war with Mexico was declared by the U.S. in May 1846. 

The original plans of the U.S. general staff called for (i) an 
invasion by Gen. Taylor of northern Mexico, which it was hoped 
would overawe the Mexicans and induce them to come to terms ; 

( 2) the military occupation by Gen. Kearny of the territory from 
Now Mexico to California, which was to be held as an indemnity ; 
and (3) the blockade of both coasts of Mexico by the United 
States fleet. The two last-named plans materialized fully; in 
addition, Gen. Doniphan led a side expedition from Santa Fe, lS>w 
Mexico, to Chihuahua and Monterrey. Gen. Taylor’s campaign, 
however, won all military engagements but failed of its object. 
The Mexicans, instead of submitting as the American army ad- 
vanced, put up a vigorous defence, and at Buena Vista, on Feb. 
22 and 23, 1847, Santa Anna opposed the Americans in the best- 
fought engagement of the war and the last one in the north. When 
the spirit of the Mexicans was revealed, a campaign from Vera- 
cruz to Mexico City under Gen. Scott was decided upon. Vera- 
cruz was captured after a three-weeks* siege (March 7 to 29. 
1847), Santa Anna was decisively defeated at Cerro Gordo (April 
18) and Gen. Scott, with greatly superior forces fought his way 
into the Valley of Mexico, and entered Mexico City Sept. 13, 1847. 
Peace was formally re-established with the Treaty of Guadalupe 
Hidalgo, concluded on Feb. 2, 1848. By it the Rio Grande was 
fixed as the southern boundary of Texas and the territory north 
of an irregular line extending from El Paso, by way of the Gila 
river to the Pacific ocean, was ceded to the United States; in 
return the United States paid Mexico $15,000,000 and assumed 
all claims of her citizens against Mexico. 

Second Federalist Regime, 1846 - 53 ^The Federalists, re- 
sponsible for the conduct of the war against the United States, 
remained in power six more years after Santa Anna had been 
defeated and left the country. President Herrera (1848-51) 
attempted to reorganize the Government, restore order and estab- 
lish credit. This programme was realized only in part, due to 
military and political disorders. However, when Arista succeeded 
Herrera, Mexico witnessed for the first time the peaceful tran.sfer 
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of executive authority from a constitutional president to his con- 
stitutionally elected successor. The experiment was not to be 
repeated soon, for Arista, cognizant of his general unpopularity, 
gave way (Jan. 1853) before a movement promoted by Clericals 
and Conservatives, who favoured the convocation of a constituent 
assembly. After an interregnum (Jan.-March 1853) a group of 
militarists succeeded in effecting the recall of Santa Anna. In- 
.stalled as president on April 20, 1853, he surrounded himself with 
Conservatives. On Dec. 16, disregarding all restraints, he declared 
himself dictator, with the title of “most serene highness.’’ A few 
days later the sale of Mesilla valley (present Arizona, south of the 
Gila river) to the United States was negotiated, but the purchase 
money was soon dissipated. Santa Anna's zero hour, however, had 
already arrived. While Federalist and Centralist office seekers and 
doctrinaries wrestled for control after 1S24, the mestizo and 
Indian masses, in social and economic degradation and misery, 
were either ignored or used as pawns. In practice, haughty creoles 
had merely usurped the places of haughtier gachupines. The 
church owned in 1854 a great part of all urban property, con- 
trolled or owned much of the rural property, had an annual in- 
come greater than that of the National Government, and acted 
as unofficial banker for the people. The gaze of the land-hungry 
masses fell upon this great domain. Therefore, the recall of 
the faithless Santa Anna by the Conservatives, his seizure of 
dictatorial power, and his alienation of the national domain, were 
but pretexts and not fundamental causes for the revolution of 
Ayutla, which swept him into perpetual political exile, and pro- 
vided a liberal Constitution. This revolution was initiated by the 
mestizo revolutionary patriot, Juan Alvarez, and was formally pro- 
claimed on March i, 1S54. It was soon joined by a future galaxy 
of heroes, including Comonfort, Juarez and Diaz, and as it spread 
Santa Anna left the country in Aug. 1855. On Oct. 4, Alvarez 
was installed as provi.sional president. He soon resigned and was 
succeeded by Comonfort, who served as provisional president. 

The presidencies of Alvarez and Comonfort were signalized by 
the promulgation of two laws and the adoption of the Constitu- 
tion of 1857. The enactment (Nov. 23, 1855) of first law 
was secured by Juarez, the Zapotec Indian minister of justice in 
Alvarez’s cabinet, from whom it takes its name (Ley Juarez). 
By limiting the jurisdiction of ecclesiastical and military courts 
to offences of the clergy and military, the law for the first time 
provided for the legal equality of all citizens. Feeling that re- 
ligion was being attacked, the Clericals opposed the law. Equally 
noteworthy was the Ley Lerdo (June 25, 1856), so called from 
its author, Miguel Lerdo de Tejada, minister of finance in Comon- 
fort’s cabinet. This law prohibited religious and civil corporations 
from acquiring or owning rural or urban property not used for 
the specific object of the corporation, and obliged corporations 
then owning such properly to sell the same to the tenants or 
usufructuaries on reasonable fixed terms, for the benefit, how- 
ever, of the owners. In practice neither law accomplished its full 
object. Nevertheless, they were both incorporated substantially 
in the new Federal Constitution (promulgated Feb. 12, and effec- 
tive Sept. 16, 1857) along with other clauses recognizing the 
natural and inalienable rights of man and providing for religious 
toleration and agrarian reform — ^all of which made the new Con- 
stitution appear extremely liberal in comparison with that of 
T824. The Liberals, however, were still working for the interests 
of the middle class, rather than of the masses. 

As the Constitution of 1857 went into effect, opposition in- 
creased. Comonfort was installed as constitutional president on 
Dec. I, but within less than three weeks, vainly hoping to recon- 
cile the two hostile political groups, accepted the Plan de Tacu- 
baya (Dec. 17, 1857), which repudiated the new Constitution. He 
was promptly made dictator by the Conservatives, who took steps 
to draft a new Constitution under his auspices. Having used 
Comonfort, the Conservatives soon deposed and exiled him (Jan. 
21, 1858) and named as his successor a thorough Conservative, 
Zuloaga. For the next three years Mexico was the prey of civil 
war between two rival Governments — the Constitutionalists at 
Veracruz under Ju&rez, who, as chief justice of the Supreme 
Court had succeeded Comonfort, and the Conservatives at the 
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capital. The latter were better organized and early inflicted seri- 
ous defeats upon the Constitutionalists. Juarez won a great moral 
victory, however, when he was recognized by the United States 
(April, 1S59); this allowed him to draw supplies of arms and 
volunteers thence. In July 1859, Juarez published decrees sup- 
pressing the religious orders, nationalizing ecclesiastical real 
properly (of the estimated value of more than $125,000,000, ex- 
clusive of churches, monasteries, schools, hospitals, libraries and 
art treasures), establishing civil marriage and registration, trans- 
ferring the cemeteries to civil control — ^in short, disestablishing 
and disendowing the church. In 1859, uf the rival govern- 
ments made transactions that were humiliating to Mexican sov- 
ereignty or provocative of future trouble; they can only be ex- 
plained by the de.sperate straits of each party. In return for 
promised aid, the Conservative president, Miramon, approved a 
treaty with Spain, which recognized unjust claims of Spanish na- 
tionals against Mexico. The same year Miramon, pressed for 
funds, made a transaction with Jecker, a Swiss banker settled in 
Mexico, whereby he was to lend Miramon $15,000,000 on such 
terms that the latter was liable for $16,800,000. Bonds to that 
amount were issued to Jecker who went into bankruptcy after he 
had delivered to Miramon only $1,470,000. Soon, however, he 
bribed French officials to press, in behalf of his French creditors, 
for the settlement of the bonds at their face value. Also JuArez, 
in the hope of securing a loan, and desirous of forestalling threat- 
ened European intervention, concluded with the United States a 
treaty which gave the latter, in virtual derogation of Mexican 
sovereignty, rights of transit by diverse routes across Mexico, 
and unusual guarantees for U.S. nationals residing there. This 
treaty was not ratified by the U.S. Senate. Until i860 the Con- 
stitutionalists were on the defensive. In March of that year, how- 
ever, the U.S. Government gave Juarez, on the ground that his 
Government was de jure, both moral and material aid, and thereby 
frustrated the plans of the Conservatives to attack Veracruz. 
Henceforth, they were on the defensive. During the war both 
sides levied forced contributions on much foreign property, the 
Conservatives being the worst offenders. The United States with- 
drew recognition from their Government in 1858; the following 
year outrages on British subjects caused the British minister to 
break off diplomatic relations. Finally, on Nov. 17, i860, Mira- 
m6n, under the plea of necessity, seized $660,000 which had been 
left under seal at the British legation. Dec. 22 his forces were 
routed by the Juarist Gen. Ortega and his Government overthrown. 

European Intervention, 1861« — ^Juarez entered Mexico City 
on Jan. 11, 1861, and at once took under consideration Mexico’s 
internal problems. The Spanish minister, the papal legate and 
members of the episcopate were expelled. In return for British 
recognition Juarez acknowledged as valid Briti.sh claims — includ- 
ing a new loan — ^totalling nearly $70,000,000. Steps were taken 
to enforce the decrees of 1859 disestablishing and disendowing 
the church. The financial difficulties, however, seemed insuper- 
able. Mexico’s acknowledged indebtedness to Europe alone ex- 
ceeded $82,000,000. In addition there were the indefensible 
Jecker claims which the French Government now backed up. 
Juarez, however, would recognize as valid only the cash actually 
received by Miramon from Jecker. Finally, the Congress de- 
creed (July 17, 1861) the suspension for two years of interest 
payments on the external national debt. This was the occasion for 
the French minister to ask for his passports and for the British 
minister to suspend diplomatic intercourse with the Juarez Gov- 
ernment. These events fitted in with the ulterior designs of Na- 
poleon III., who was influenced by his Spanish wife, by the great 
landowners and by the exiled Mexican Clericals to interest him- 
self in the cause of centralized monarchy and the church; in ad- 
dition, he was ambitious for political and commercial reasons to 
establish French hegemony in Spanish America. Finally a con- 
vention between Great Britain, France and Spain for joint inter- 
vention in Mexico was signed in London on Oct. 30, 1861. Juarez 
succeeded in negotiating a separate arrangement of the British 
claims but this was rejected by the Mexican Congress ; the assist- 
ance of the United States with a small loan, Mexican territory 
being demanded as security, was also rejected. In mid-December 
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Wmcruz was occupied by Spanish troops; the French fleet and 
troops arrived soon after, with instructions to seize and hold 
(he Gulf ports until claims were satisfied by collection of duties; 
Great Britain sent ships, and landed 700 marines. In view of the 
unhealthiness of Veracruz, the convention of Solcdad was con- 
cluded with the Mexican Government; it permitted the foreign 
troops to advance inland to more healthful sites pending a claims 
conference in April, and incidentally recognized the Juarez Gov- 
ernment. But as the French harboured leaders of the Mexican 
Conservatives, pressed the Jecker claims and showed an unau- 
thorized disposition to interfere in Mexican domestic politics. 
Great Britain and Spain withdrew their forces in April 1862. 
More troops were sent from France. I'heir advance was checked 
by Zaragoza and Diaz at Puebla on May 5 (Battle of Cinco dc 
Mayo); and in Sept. 30,000 more French troops arrived under 
Gen. Forey. Wintering at Orizaba, they recommenced their ad- 
vance (Feb. 17, 1863), reduced Puebla, and on June 7 entered 
Mexico City which had been abandoned by the Juarez Govern- 
ment. A provisional government of Mexican Conservatives, nomi- 
nated by the French minister Saligny, adopted monarchy, offered 
the crown, at Napoleon’s instance, to Maximilian of Austria, 
brother of Emperor Francis Joseph, and, in case of his refusal, 
left its disposal to Napoleon III. 

Maximilian Emperor. — Maximilian, after being endorsed in 
a nominal Mexican plebiscite, renounced his Hapsburg rights of 
succession and accepted the Mexican crown. He reached Mexico 
City on June 12, 1864, where he found the greater part of the 
country already occupied by the French and reactionary troops, 
the Juarez Government finally being obliged to transfer to Paso 
del Norte on the Rio Grande. But the empire was unstable from 
the beginning and gradually Maximilian came to realize that he 
was little more than a pawn of a political faction sustained by 
foreign troojis. Maximilian had liberal ideals and his efforts to 
conciliate the republican opposition and to form a coalition cabi- 
net of Liberals and Monarchists, together with his refusal to re- 
store the church property that had been nationalized by Juarez, 
cost him the support of his original backers; and, when pressed 
for funds, he could obtain loans only on the most disadvantageous 
terms. Nevertheless, Maximilian’s troops met with some notable 
successes. In the south Diaz was driven from Oaxaca in Feb. 
1865 and in the north the condition of the Juarists became des- 
perate. But no matter how hard pre.s.scd, Juarez was unyielding 
and the Republicans, defeated in open battle, resorted to guerrilla 
war. In de.speration, Maximilian issued a decree on Oct. 3, 1865, 
which authorized the court-martial and summary execution of any 
rebel and the fining and imprisonment of anyone aiding the rebel 
cause. This decree was later made the basis for convicting Maxi- 
milian of murder and thus prepared his own fate. 

Maximiliarfs rule was short but primarily for reasons disasso- 
ciated with Mexican internal affairs. In view of the Monroe Doc- 
trine, the realization of Napoleon’s dream and Maximilian’s ten- 
ure alike depended on the triumph of the Southern Confederacy. 
With the Cnion triumphant in 1865, the Secretary of State, 
Seward delivered an ultimatum to Napoleon that wrung from him 
early in 1S66 a promise to withdraw his soldiers from Mexico. 
Other factors contributed to influence Napoleon to yield: the an- 
ticipated commercial returns from the Mexican venture had not 
materialized and the French tax-payers loudly protested against 
its cost; at the same time Bismarck’s aggressions against Austria 
caused Napoleon to desire to have his troops at home. In despera- 
tion Maximilian vainly attempted to placate estranged Clericals; 
then his wife, Charlotte of Belgium undertook to dissuade Na- 
poleon from withdrawing his support. Finding Napoleon obdurate 
and the pope, to whom she apiicaled, unable to aid her, she be- 
came permanently insane, dying in 1927. With the last of the 
French troops withdrawn early in 1867, Maximilian’s downfall 
was hastened. Diaz pushed north to Mexico City while the forces 
of Juarez besieged Maximilian in Queretaro. There, betrayed 
as he was attempting to flee, Maximilian was captured (May 15, 
1867). He was court-martial led and executed on June 19, 1867. 

Juirez President. — ^The downfall of Maximilian made pos- 
sible the definite establishment of a republican and federal form 


of government in Mexico; notwithstanding, political stability was 
longer deferred. Juarez was re-elected in 1867, but his proposal 
for an extra-legal amending of the Constitution met with popular 
disapproval; and his reduction of the army aroused discontent 
among the soldiery. A crop of revolutions followed, but after 
a partial restoration of order, a general ^amnesty was decreed 
(Oct. 13, 1870). A claims convention was signed with the United 
States (July 4, 1868) and friendly relations were resumed with 
I some European nations. W’hen Juarez stood for re-election in 
1871, he was accused of seeking to make himself dictator, and 
when, after an indecisive election. Congress declared him presi- 
dent, one of the defeated candidates, Diaz, appealed to arms. His 
revolution was unpopular and had been virtually suppressed when 
the sudden death of Juarez removed its chief raison d*etre (July 
18, 1872). Sebastian Lerdo de Tejada, as president ad interim, 
granted general amnesty and called a special presidential election, 
in which he overwhelmingly defeated Diaz. During his admin- 
istration, commendable progress in suppressing banditry was 
made, the Veracruz-Mexico railroad was opened, the Juarez 
measures disendowing the church and separating it from the State 
were incorporated in the Constitution, and diplomatic relations 
were renewed with France and Spain. Trouble developed in 1876 
when the Lerdists laid plans to control the elections of that year. 
Diaz again appealed to arms, declaring in the Plan de Palo Blanco 
for the sanctity of the Constitution and the principle of no re- 
election. Lerdo was declared re-elected, but was overthrown by 
Diaz, after a campaign of dramatic incidents that culminated in 
the battle of Tecoac (Nov. 16, 1876), and was forced into exile 
together with the dis.senting president of the Supreme Court, 
Iglesias. After a short provisional term, Diaz was installed as 
president on May 5, 1S77. The following year the Constitution 
was amended .so as to prevent the re-election of executives. 

Diaz President. — Except for the term of Gonzalez (1880-84), 
Diaz was president until 191 1. He thus violated one of the funda- 
mental bases of the Plan of Palo Blanco, but not without first 
having the Con.stitution conveniently amended. With Diaz a new 
era was unconsciously ushered in. In addition to political instabil- 
ity, economic progress had been slow. The number of rural hold- 
i ings had only increased since 1810 from 14,382 to 19,500; there 
were only 430 m. of railroad in the country; financial conditions 
were deplorable. Social conditions had not been greatly changed. 
Eighty-live per cent of the population of 10,000,000 were Indian 
and Indian-like people. Only 350,000 children were in the public 
schools and fully 75% of the population was illiterate. 

In marked contrast to the political instability of the past, the 
history of Mexico from 1876 to 1910 was almost void of politico- 
military strife. Diaz’s policy was to keep down disorder; to cen- 
tralize authority in his own hands; to fosier railway development 
and economic progress — in large measure by attractive conces- 
.sions to foreign capital; to dcvelov) native manufactures by pro- 
tective tariffs; to introduce new industries; to promote forestry; 
to improve education — principally in urban centres; and, above 
all, to place the national credit on a sound basis. By 1910 most of 
these aims had been realized. Summary extra-legal executions of 
malefactors and political conspirators — notably a group of alleged 
conspirators in 1879 — and the policing of the country by a unique 
and efficient rural gendarmerie contributed to the disappearance of 
the old revolutions. Also several formidable uprisings of Indians — 
as the Mayas in Yucatdn and the Yaquis in Sonora — ^were sup- 
pressed with great severity. Centralization was effected by Diaz 
assuming the right to nominate either directly or indirectly, for all 
Federal, State and municipal offices; by his influence upon bills 
while being drafted and considered in Congress; and by the def- 
erence to his wishes of the members of the Supreme Court in all 
cases affecting the Government or political matters. Railroad 
mileage increased to more than 15,000 m. by 1910. Textile fac- 
tories in 1910 numbered 135 and employed 33,000 hands. Mex- 
ico’s foreign trade in 1910, totalling more than 450,000,000 pesos, 
was nearly ten times that of 1873; the modern harbour of Vera- 
cruz was finished in 1902; nearly a billion dollars of gold were 
mined between 1870 and 1909; in 1910 Mexico ranked second in 
the production of copper; the oil industry at the close of Diaz's 
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administration >vas a growing industry. The number of children 
in the public schools by 1910 had increased to 889,511, and, in 
the latter year, in addition to State support, the Federal Govern- 
ment appropriated 7,000,000 pesos or 6j% of its total budget, for 
education. In the realm of public finance notable progress was 
made. Foreign obligations were adjusted and refunded; the tariff 
was made protectionist; the monetary standard was changed from 
silver to gold; the hated tax on sales (alcabala) was abolished; 
the budget was balanced, reserves created and new loans effected. 

Finally, Diaz, through his conduct of foreign relations, had 
raised Mexico to a proud position among the nations. In 1877 
only six and in 1910 no fewer than 42 foreign Governments had 
representatives in Mexico. Early relations between Diaz and the 
United States were strained, due to the temporary refusal of the 
United States to accord recognition and to border disturbances. 
These differences were satisfactorily adjusted and after 1888 dis- 
putes with the United States were transient. A crisis with Guate- 
mala over the boundary was averted in 1895. The .same year, in 
the difficulty between the United Slates and England over the 
Venezuelan boundary, Diaz expressed strong adherence to the 
Monroe Doctrine in principle, and suggested that its maintenance 
.should be undertaken by all American Powers. In 1906 and 1907 
Diaz co-operated with President Roosevelt in mediating success- 
fully between Central American belligerents and took part in the 
establishment of the Central American Court of Justice. The 
second Pan American Congress met in Mexico City in 1901. 

Successful and beneficent as had been some of the policies of 
Diaz, others had been reactionary and prejudicial to the best in- 
terc.sts of the country. Particularly disa.strous in their effect were 
the land policies of Diaz. A presidential decree in 1890 expro- 
priated and allotted in severalty the theretofore inalienable till- 
able lands of the villages known as ejidos — or communal lands 
which had long constituted the principal means of independent 
support of the majority of the sedentary Mexican Indians. The 
reactionary land law of 1894 legalized the .squandering within a 
few years of a vast national domain. The combined effect of the 
above-cited decree and law was highly favourable to the landed 
aristocracy and unfortunate to the mas.ses. By J910 a total of 
96-9% of the rural heads of families owned no real property. 
Of that in the posse.ssion of the other 3-1% was owned by fewer 
than 1,000 powerful landholders whose estates varied in size up 
to 6,000,000 acres. Furthermore, approximately 10,000,000 In- 
dians (probably three-fifths of the population), in addition to 
losing their communal lands, had become serfs. In short, the con- 
dition of the masses in 1910 was even more deplorable than it 
had ever been. Under such conditions Mexico’s third great socio- 
economic upheaval was inevitable and at hand. Other errors of 
Diaz may be briefly described. Rural education was almost com- 
pletely ignored. The reform laws were not observed. The church 
made a partial economic and political recovery, living a precarious 
existence by executive clemency. Foreign conces.sionaires were 
so favoured that national re.sentment was deeply stirred. An his- 
toric principle that had been followed continuously during the 
colonial and national periods down to 1884 was reversed and by 
the mining laws of that year, 1892, and 1909, surface owners were 
given the right, without governmental approval, to exploit subsoil 
deposits which formerly had belonged first to the king and later 
to the nation. Finally, the Diaz Government had become a closed 
political corporation, although there were many who were qualified 
for participation in governmental affairs. 

Revolution of 1910. — Political discontent finally culminated 
in armed rebellion, and this, in turn, was the occasion for a gen- 
eral upheaval. Diaz’s announcement in 1908 that he would wel- 
come opposition in the next camp)aign was the inspiration of Fran- 
cisco I. Madero to initiate a political crusade in which he con- 
demned presidential succession and demanded effective suffrage. 
Madero was nominated by the anti-re-electionists, but was arrested 
for sedition in June 1910. Escaping to Texas he issued a plan 
which, in addition to his original proposals for political reforms, 
included a demand for agrarian reforms. The incorporation of 
this plank caught the ear of the downtrodden masses who promptly 
gave Madero their support upon his return to Mexico. Hence- 
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forth the aims of the revolution were chiefly socio-economic and 
not political in character. Diaz attempted to suppress the revo- 
lution by force, but failing resorted to promises and belated re- 
forms. These likewise were futile, and he resigned on May 25, 

1911, and soon left Mexico forever. 

After a short provisional presidency, Madero was inaugurated 
as constitutional president on Nov. 6, 1911. His administration 
was characterized by weakness and blunders. When he made con- 
cessions to the old Diaz party he lost the support of those who 
had rebelled to secure political reforms; when he diil nothing to 
achieve agrarian reforms, he aroused the active antagoni.sm of the 
ma.sses. Rebellions flared up, resulting in chaotic conditions by 

1912. President Taft prohibited the shipment of arms to Madero s 
opponents and advised Americans to leave Mexico. 

A Conservative counter-revolution, headed by Victoriano Hu- 
erta, met with success in Feb. 1913. The forced resignations of 
President Madero and Vice Pre.sident Suarez on Feb. 19, enabled 
Huerta to seize executive power through constitutional forms. 
Three days later Madero and Suarez were executed. Huerta, how- 
ever, faced insuperable obstacles. President Wilson refused to 
recognize him because of his u.surpation of authority and because 
of holding him responsible for the political executions. From 
within he was opposed by the disappointed masses, led by Car- 
ranza, Villa and Zapata, who had joined the revolution to obtain 
social and agrarian reforms. They were aided indirectly by the 
troubles of Huerta with the United States. At Tampico an af- 
front to an American naval officer prompted an official demand 
that the United Slates flag be saluted. Huerta’s refusal was fol- 
lowed by the American seizure of Veracruz (April 21, 1914;. 
Huerta had already been embarrassed by the mission of John 
Lind, who had been sent to Mexico by President Wilson to induce 
him to assent to his own elimination, and the .stdzure of Vera- 
cruz led to the severance of diplomatic relations with the United 
States. Argentina, Brazil and Chile proffered their good offices, 
which were accepted, but the Niagara Falls Conference that fol- 
lowed failed to agree on a provisional president. Huerta was fi- 
nally forced to resign on July 14, 1914. 

Carranza President. — Between the revolutionary leaders who 
co-operated to overthrow Huerta, a dreary and sanguinary civil 
war developed which produced a flock of presidential pretenders 
and further delayed much-needed agrarian reforms. These came 
finally in a provisional decree issued by Carranza on Jan 6, 1915. 
It provided, where practicable, for the restitution to villages of 
ejidos illegally alienated in the past and for the exfiropriation 
of lands necessary to endow with ejidos other villages in need of 
them. The effect of this, the first constructive act of the revolu- 
tion, was the. crystallization of revolutionary sentiment in support 
of Carranza which, in turn, won for him the recognition of the 
United States and eight associated Lat in-American republics as 
de facto president of Mexico. This success piqued Villa, who. 
in a deliberate attempt to involve Carranza in international dif- 
ficulties, perpetrated the massacre of 18 American miners at Santa 
Isabel (Jan. 10, 1916) and the raid on Columbus, New Mexico 
(March 9), in which 17 Americans were killed. The Pershing 
punitive expedition of 12,000 troops immediately but ineffectually 
pursued Villa far into northern Mexico, much to the embarrass- 
ment of Carranza. The American expedition was finally with- 
drawn (Feb. 5, 1917) but not before it had been attacked by Car- 
ranza’s forces, at which time several Americans were killed and a 
score captured (June 21, 1916). Meanwhile, the success of Car- 
ranza made possible the crystallization of other revolutionary 
aims less urgent than those relating to agrarian reforms. Accord- 
ingly, when a constituent assembly at Queretaro drafted a new 
Constitution early in 1917, it not only incorporated substantially 
the Carranza provisional decree of 1915, but made provision for 
the realization of the less urgent revolutionary aims, namely, the 
return to the national ownership of subsoil deposits, the limita- 
tion of the acquisition of agricultural property by foreigners, and 
the effecting of reforms similar in principle to the reform laws of 
Juirez and Lerdo de Tejada. 

Carranza’s administration as first president under the new Con- 
stitution was disappointing. Little was realized in the way of 
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effective agrarian reforms. Decrees, charged with being conhs* 
catory in character, by which Carranza sought to enforce the 
constitutional provisions relating to the national ownership of 
subsoil deposits in which foreigners were interested, involved him 
in dii)lomatic controversies with foreign powers. In the United 
Stales intervention was loudly demanded, danger of which was 
augmented prior to the close of the World War by Carranza’s 
anti-American and pro-German attitude. Finally, through threats 
of curtailing production, the petroleum companies forced Car- 
ranza (Jan. 1920) to suspend his objectionable decrees, but with- 
out prejudice to the final adjudication of the dispute. During 
jgiQ Carranza s hold on the country weakened. Rebel activities 
were wide-spread, corruption prevailed in the army and banditry 
was general. This situation, together with the non-enforcement 
of the Constitution and the avowed intention of Carranza, in 
conformity with his pledge, to impose a civilian, I. Bonillas, as 
his successor in the presidency, inspired an armed rebellion that 
was soon dominated by the so-called Sonora triumvirate, com- 
posed of De la Huerta, Obregon and Calles. The rebel movement 
got under way in Sonora early in April 1920 and on May 8 Obre- 
gon entered Mexico City on the heels of the fleeing Carranza who 
was assassinated 13 days later. Following De la Huerta s pro- 
visional presidency, Obregdn was installed Dec. i, 1920. 

Admi&istration of Obregon^ 1920— 24»-— The many aims of 
the revolution began effectively to be realized during Obregdn’s 
administration. The prompt application of the agrarian laws en- 
abled the Government to re-e.stablish peace throughout the coun- 
try. Supreme Court decisions upholding some of the contentions 
of the petroleum companies stimulated their activities and in 1921 
production reached the record-breaking total of 193,397,587 bar- 
rels. Efforts to refund the Mexican debt which were begun in 
1921 were successful in June 1922. Mexico assumed full obliga- 
tion for the $500,000,000 principal of the debt, the $200,000,000 
of defaulted interest, and certain internal debts, and agreed to 
resume service on the debt, beginning Jan. i, 1923. The debt 
agreement was temporarily suspended on July i, 1924. Educa- 
tion was encouraged among the rural classes, largely Indians, for 
whom 960 schools were built, many of them large, conspicuous 
buildings. One of the outstanding events of 1923 w^as the expul- 
sion of the papal delegate, Mgr. Filippi, whose permission to con- 
duct open air religious exercises, granted by the State authorities 
of Guanajuato, was not recognized by the Federal Government. 
The Vatican and Catholic organizations in general protested 
against this action. An exciting presidential campaign followed 
late in 1923 and when Obregdn threw his support to Calles, De la 
Huerta and his followers rebelled. Their initial successes menaced 
the Government and Obregon took the field and conducted a 
campaign on three fronts. Material and moral aid from the U.S. 
enabled Obregon to triumph, after which Calles was elected 
president and inaugurated on Dec, i, 1924. | 

The agrarian and petroleum policies of the Obregon Govern- 
ment were responsible for strained relations with the United 
States. Secretary of State Hughes, who was interested in the 
general problem of protecting American property rights in Mex- 
ico, first endeavoured to negotiate with Obregon a treaty of amity 
and commerce that would adequately guarantee such protection. 
Failing in this, Charles B. Warren and John B. Payne, as mem- 
bers of a joint commission, were sent to Mexico with instruc- 
tions to secure the restoration or proper reparation for the taking 
of lands owned by Americans, to obtain satisfactory assurances 
against confiscation of subsoil interests owned by Americans prior 
to the promulgation of the Constitution on May 1, 1917, and to 
negotiate appropriate claims conventions. Hughes wi.shed also to 
raise the question of religious liberty in Mexico; this issue was 
dropped, by the wish of Mexico, as a purely domestic concern. 
The joint commission (in session from May 14 to Aug. 15, 1923) 
reached satisfactory understandings on the most important ques- 
tions at issue. Under certain conditions American owners of lands 
expropriated by the Mexican Government for ejidos for villages 
were obligated to accept 20 year 5% bonds for a maximum of 
1755 hectares and a just value, paid in cash, for any excess taken. 
At the same time the Mexican Government recognized the un- 


qualified right of owners who were U.S. citizens, and had suffered 
losses or damage because of acts resulting in injustice in carrying 
out the agrarian policy of the Mexican Government, to have re- 
course to a general claims commission. On the theory that the 
mining laws of the Diaz regime, through the reversal of an his- 
toric principle, had in reality conferred a gift of the subsoil on 
surface owners, and on the argument that under Napoleonic and 
Mexican law a gift was not a gift until the donee had performed 
some positive act indicative of his intention to accept the gift, 
the Mexican Government recognized the right to the subsoil of 
all surface owners who, before May i, 1917, had performed some 
positive act indicating their intention to exploit the deposits be- 
neath their surface lands. It refused, however, to do more than 
grant preferential rights to the oil in the subsoil to surface owners 
who before May i, 1917, had not performed the afore-described 
positive act. Nevertheless, because the U.S. Government refused 
to admit the above distinction, the Mexican Government recog- 
nized the former’s right “to make any reservation of or in behalf 
of its citizens.” On the basis of the above understandings, as 
mutually approved by Presidents Obregdn and Coolidge, the 
Obregon Government was recognized by that of the United States 
on Aug. 31, 1923. A special claims commission whose report was 
signed on Sept. 10, pro\dded for the adjudication of all claims 
against Mexico of citizens of the United States suffered “through 
revolutionary acts” between Nov. 20, 1910, and May 31, 1920. 
A general claims convention signed on Sept. 8, provided for the ad- 
judication of all other claims of the citizens of cither country that 
originated between July 4, 1868, and the date of the termination 
of the commission. Obregon had the support of the Agrarians. 

President Calles, who was a strong supporter of the programme 
of 1917, came into power pledged to maintain order, to practice 
economy, and to promote the economic and social welfare of the 
Mexican people. He was supported by the Labour Parly. A 
hea\y hand was promptly laid on trouble makers, but the pro- 
gramme of economic and social development was impeded by the 
deplorable financial condition of the Government and by its 
inability to obtain a loan. Accordingly, President Calles adopted 
a drastic policy of retrenchment, and in less than eight months an 
actual saving of over 60,000,000 pesos had been effected. In Ocl. 
1925 the debt agreement of 1922 was modified to Mexico’s ad- 
vantage — chiefly by the separation of the debt of the national 
railways, which were returned to private ownership, from the 
national debt — ^and aiTangements were made for the resumption 
of interest payments beginning Jan. i, 1926. Toward labour, 
which had steadily grown more aggressive and radical, Pre.sident 
Calles adopted a firm attitude. The railway service was federal- 
ized, thereby reducing the likelihood of strikes, and in the spring 
of 1925 presidential action prevented a national sympathetic 
strike called by the Tampico Federation of Labour Unions. Upon 
the recommendation of President Calles the Mexican Congress, 
in Dec. 1925, passed the alien land and petroleum laws. The first 
was an enabling act designed to put into operation the theretofore 
unfulfilled constitutional provisions relating to the limitation of 
the acquisition by foreigners of agricultural land in Mexico; the 
second law was designed to put into operation by legislative action, 
as opposed to presidential decrees, the constitutional provisions 
relating to the national ownership of subsoil deposits. Early in 
Jan. 1926, just as a spirited diplomatic controversy with the United 
States concerning these laws reached an apparent crisis, the Mex- 
ican Catholic episcopate took a positive stand against the there- 
tofore almost wholly unenforced religious and educational pro 
visions of the Constitution and thus precipitated a conflict between 
church and State. An apostolic letter of Pope Pius XI. (Feb. 2. 
1926) which voiced sympathy for the Mexican clergy because of 
the “wicked . . . regulations and laws . . against the Catholic 

dtizens of Mexico,” intensified the uncompromising attitude ot 
both the Government and the episcopate. The conflict reached a 
crisis on July 31, at which time the clergy, in preference to sub- 
mitting to an executive decree designed to enforce the rcligioui^ 
and educational provisions of the Constitution, which they re- 
garded as imposing impossible conditions for the practice of their 
ministry, withdrew from the churches, and thus suspended reli- 
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gious exercises requiring the services of priests. The Government 
maintained its position. Churches, as well as all other church 
property, which had been nationalized, were taken in charge by 
Government agents, but the churches in most cases were kept 
open for individual worship. The Government expressed a willing- 
ness to transfer the custody of the churches to the clergy if they 
agreed to recognize the law. Opposition to the law resulted in 
several outbreaks, which were suppressed. In addition, many 
members of the episcopate were deported (since April 1927) on 
the ground that they had encouraged the Catholic uprisings. 

Despite international and internal troubles the Calles Govern- 
ment made notable progress in developing irrigation projects, in 
building roads and in promoting education, particularly among the 
rural classes. In 1926 a total of 46,000,000 pesos was spent on 
education. This sum was equivalent to 8^% of the Federal budget 
plus about 40% of the total budgets of all the States. A politico- 
military rebellion late in 1927, headed by two presidential can- 
didates, Generals Gomez and Serrano, was suppressed with rigour. 

The alien land and petroleum laws were vigorously protested 
against by the U.S. Government, chiefly because of their alleged 
retroactive and confiscatory character. The controversy appar- 
ently reached a cri.sis with the official promulgation of both laws 
early in 1926. The diplomatic exchanges yielded no agreements 
but the tension was relieved in March. At that time, Secretary 
of State Kellogg, in answer to various questions concerning the 
proposed application of specific provisions of the alien land law, 
received apparently satisfactory replies from the Mexican Gov- 
ernment; at the same time Kellogg apparently indicated a willing- 
ness to be content with the petroleum law provided American 
owners who had performed an above-described positive act before 
May I, 1917, were confirmed in their rights to the subsoil. The 
second phase of the diplomatic controversy was opened by Kel- 
logg on July 31, 1926. Vigorous complaints against specific pro- 
visions of both land and petroleum laws were made and when 
the Mexican replies showed that the two Governments differed 
fundamentally on all specific points raised by Kellogg, the United 
States in a virtual ultimatum (Oct. 30) warned Mexico not to de- 
prive American owners in Mexico of any of their property rights. 
The Mexican Government countered by requesting that violations 
of recognized principles of international law be indicated. Since 
then neither law has been the subject of public diplomatic repre- 
sentations. The petroleum law in theory went into effect on Jan. 
1, and the alien land law on Jan. 21, 1927. The latter, apparently, 
was quite generally accepted by aliens in Mexico. Articles 14 and 
1 5 of the petroleum law, which were among those vigorously pro- 
tested against by Kellogg, required owners of the surface who 
acquired their titles prior to May i, 1917, to exchange them for 
“confirmatory concessions,” good for 50 years, and, under certain 
conditions, renewable. Property of owners not compl>ing with the 
law before Jan. i, 1927. was to revert to the Mexican nation. On 
the latter date, however, the Mexican Government made no move 
lo take over such property, and, instead, merely cancelled drilling 
permits of non-conforming companies on the ground that they 
had not complied with articles 14 and 15. This made possible a 
test of the constitutionality of the two articles, and a decision of 
the Mexican Supreme Court (Nov. 17, 1927) declared that they 
were unconstitutional. The decision was at once accepted by the 
Mexican Government and before adjournment in December the 
Mexican Congress* re-enacted the petroleum law with the two 
conlrovcrtcd articles amended so as to conform with the Supreme 
Court decision. Authorized executive regulations governing the 
new law promptly met with the approval of the United States 
Government when they were issued on March 27, 1928. Thus 
two, but only two, of the various provisions of the law that are 
objectionable to the American interests upheld by Kellogg have 
been eliminated by the Supreme Court decision. Relations be- 
tween the United States and Mexico have shown marked improve- 
ment since the arrival (Oct. 1927) of Dwight W. Monow as 
United States Ambassador to Mexico. The mainsprings of his 
diplomacy have been respect for Mexican sovereignty and personal 
^ ontacts designed to show Interest In and respect for the Mexican 
people and their Government. 


On July 17, 1928, President-elect Obregon was assassinated by 
a fanatic. Jos^ de Le6n Toral. At the special session of the 
Mexican Congress, on Sept, i. President Calles declared that he 
would not again seek election. The Congress elected Emilio 
Portes Gil, secretary of the interior, provisional president, who 
took office on Dec. i, 1928. 

On Mar. 3, 1929 a concerted revolutionary coup dc' ^tat broke 
out in Vera Cruz and in the northern States, engineered by mili- 
tary and civil leaders, professing themselves loyal to the memory 
of Obregon but not in sympathy with Calles or Portes Gil. Calles 
was immediately appointed Secretary of War and took control of 
operations. Within a week the revolt in Vera Cruz collapsed and, 
assured of control at its back, the federal armies moved into the 
northern States, After many skirmishes and much raaneuvring 
the rebel power was broken at the battles of Jiminez and La 
Reforma, though rebel bands continued in the field. 

Bibuocrapiiy. — F or EnRlish readers the standard work is still H. H. 
Bancroft, History of Mexico, JSiO-ibUy (San Francisco, t 883'-88), and 
supplementary histories. The best one-volume history of Mexico 
in English is H. I. Priestley, The Mexican Nation, A History (New 
York, 1023). Standard Mexican authorities are: Lucas Alnmdn, 
Hhtoria de Mijico (Mexico, 1849-52) I. Alvarez, Estndios sobre la 
historia general de Mixteo . . . (Zacatecas, 1875-77) ; V. Riva Palacio, 
ed., Mexico d travis de los sighs (Barcelona, 1888-89) ; N. de 
Zamacois, Historia de Mdjico desde sus tiempos mas remotos 
. . . (Mexico, 1876-82). Important documents relatinp to the 
Colonial period, the struggle for independence and the French 
intervention are found in Document os iniditos 6 muy raros para la 
historia de Mexico . . . (Me.xico, 1905-11), published under the 
editorship of Genaro Garcia and Carlos Percy ra. A large and informa- 
tive illustrated work, edited by Justo Sierra, sumptuously produced 
but inadequately translated, is Mexico, its Social Evolution (Barcelona, 
1900-04). For colonial institutions and administration see G. Desde- 
vises du Desert, UEspagne de VAnden Rdgime: Ics Institutions (Paris. 
1899); Juan de Solorzano y Percyra, Poliiica Indiana (Madrid, 
1629-39, 1776) ; L. S. Fisher, Viceregal Administration in the. Spanish- 
American Colonies (Berkeley, 1926) ; and Alexander von Humboldt, 
Essar politique sur le rovaume de la Nouvelle Espagne (Paris, i8ii ; 
English trans., New York, x8n). 

H. G. Ward’s Mexico (London, 1829) is excellent for the history and 
description of Mexico during the first decade after independence. For 
Mexico ju.st before the war with the United States, see Mme. Caldcrfin 
de la Barca, Life in Mexico (Boston, 1843) ; and W. Thompson, Recol- 
lections of Mexico (New York, 1847). For the war with the United 
States the standard authority is J. H. Smith, The War with Mexico 
(New York, 1919). A valuable study of the liberal movement during 
its early stages is W. H. Callcott, Church and State in Mexico, 1822- 
1857 (Durham, 1926). For Maximilian, the Blucbooks on Mexican 
affairs contained in Accounts and Papers (pre.sented to parliament), 
vol. Ixv. (1862) and vol. Ixiv. (1863) are valuable; E. de Keratry, La 
Creance Jecker; Vempereur Maximilicn son elevation et sa chute (Eng. 
trans, by Venables) ; La Contre- guerilla fran^aise an Mexique, are 
especially noteworthy; Prince Felix Salm-Salm’s Diary gives valuable 
information as to Maximilian’s decline and fall. .^Iso J. F. Donienech, 
L* Empire mexicain (Mexico, 1866), and Lc Mexique tel qu'il cst 
(Paris, 1867) ; Darun, El General Miguel Miramon (Rome, 1886). For 
a recent scholarly study sec J. Musser, The Establishment of Maxi- 
tnUian's Empire in Mexico (Mcnasha, 1918). See also F. Bulnes, 
El verdadero Juarez (Mexico, 1904) and G. Garcia, Juarez; refutaddn 
a Bulnes (Mexico, 1904). For an impartial and well-writteD 
account of the Diaz r6gimo see D, Hannay, Dice (Ncw» York, 1917) 

For the background of the socio-economic upheaval that began in 
1910 see H. Phipps, Some Aspects of the Agrarian Question in Mexico 
(Austin, 1925); G. M. McBride, The Land Systems of Mexico (New 
York, 1923) ; A. Molina Enriquez, Los grandes problemas nachtiales 
(Mexico, 190Q) ; F. Gonz&lez Rua, Las cuesHones fundamentales do 
actualidad en Mexico (Mexico, 1927). For events in Mexico since 1910 
the following works arc useful: H. Bacrlein, Mexico, Ike Land of 
Unrest (Philadelphia, 1913) ; M. Marques Sterling, Los ultimos 
dias del Presidenle Modern (Havana, 1917) ; E. L. Bell, The Political 
Shame of Mexico (New York, 1914) ; L. Gutierrez de Lara and E. 
Pinchon, The Mexican People; their Struggle for Freedom (Garden 
City, 1914) ; E. O’Shaughnessy, A Diplomat's Wife in Mexico (New' 
York, 1916) ; E. D. Trowbridge, Mexico To-day and To-morrow (New 
York, 1919) ; S. G. Inman, Intervention in Mexico (New' York, 1910) ; 
G. H. Blakcslec, ed., Mexico and the Caribbean (New' York, 1920) ; 
Wallace Thompson, The People of Mexico (New York, 1921) ; C. L. 
Jones, Mexico and its Reconstruction (New York, 1921); C. Beals, 
Mexico^~an Interpretation (New York, 1923) ; E. A, Ross, The Social 
Revolution in Mexico (New York, 1923) ; M. SAcnz and H. I. Priestley, 
Some Mexican Problems (Chicago, 1926). 

For the early Constitutions of the republic see I. A, Montiel y 
Duarte, Derecho publico mexicano . . . (Mexico, 1871-82). A study 
of the ConstituUon of 1857 by B. Moses is in the Annals of the Ameri- 
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can Academy of Political Science II., i. (1891). An English translation 
of the Constitution of 1917 by H. N. Branch, published in parallel 
columns with that of 1857, is in a supplement to the Annals of the 
same academy, published in Philadelphia (May, 1917). For diplomatic 
relations between Mexico and the United States see W. R. Manning, 
Early Diplomatic Relations between the United States and Mexico 
(Baltimore, 191C) ; G. L. Rives, The United States and Mexico, 1821- 
1848 (New York, 1926) ; J. F. Rippy, The United States and Mexico 
(New York, 1926) ; C. W. Hackett, The Mexican Revolution and the 
United States, igich-jQ26 (Boston, 1926; World Peace Foundation 
Pamphlet, vol. ix., no. 5) ; W. Lippman, “Vested Rights and National- 
ism in Latin America,” Foreign Affairs (New York, April 1927) ; J. P. 
Bullington, “Problems of International Law in the Mexican Constitu- 
tion of 1917,” American Journal of International Law (Washington, 
Oct. 1927) and “The Land and Petroleum Laws of Mexico,” {ibid., 
Washington. Jan. 1928). (C. W. H.) 

MEXICO, a central plateau State of the Republic of Mexico. 
Pop. (1921) 884,617, largely Indian. Area, 8,262 sq. miles. En- 
closed within its boundaries, except on the south, is the Federal 
District and capital city of Mexico with an area of 572-5 sq. m., 
which is not included in that of the State. The State is divided 
into two unequal parts by the Sierra dc Ajusco and Montes de 
las Cruces, which form a wooded ridge across it from east to west, 
with a general elevation of about 10,000 ft. above sea-lcvcl, or 
about 2,500 above the plateau level. 

A con.siderable part of the northern section of the State consists 
of the Valley of Mexico, a nearly circular flat-floored basin, 
once the bed of a great lake but now covered with swamps, 
sodden meadows and small lakes. The surrounding country 
drains into this depression, but an artificial outlet has been 
created by the opening of the Tequixquiac tunnel. Beyond its 
margin the plateau drains west to the Pacific through the 
Lerma, and north-cast to the Gulf through the San Juan and 
Panuco. South of the Sierra de Ajusco the country is roughly 
mountainous and drains to the Pacific through tributaries of the 
Balsas. Within the deprc.ssion of the north are the lakes of Zum- 
pango, San Cristobal, Xaltocan, Chaleo, Xochimilco and Texcoco, 
the last-named three lying partly or wholly in the Federal District. 
Texcoco has the lowest level and its water is brackish and un- 
drinkable, though that of the streams flowing into it and of the 
other lakes is fresh. Lake Xochimilco is celebrated for its “float- 
ing gardens” or chimmpas {see Mexico, P'ederal District of). 
The principal industries of the State are mining and agriculture. 
The principal agricultural products arc cereals, sugar, maguey 
(from which “pulque” is made), coffee and fruit. In recent years 
the mining of gold and silver has taken high rank, particularly in 
the district of El Oro in the western part of the State. Stock- 
raising has also had a profitable development, owing to the proxim- 
ity of the national capital. The manufacturing industries are im- 
portant; among the manufactures are cotton and woollen fabrics, 
flour, dairy products, glass-ware, pottery, bricks, wines and spirits. 
The making of “pulque” is one of the chief industries of the State, 
and the product is sent in large quantities to the national capital. 
The State is traversed by the Central, National, Mexican Interna- 
tional and Interoceanic railways, and by short fines from the na- 
tional capital to neighbouring towns. The capital is Toluca, and 
other important towns are El Oro dc Hidalgo (pop. 14,804 in 
1921); Amecameca de Juarez (pop. 6,974 in 1921); Zumpango 
(pop. 5,405 in 1921), 30 m. N. of the national capital; and Ten- 
ango del Valle (5.824 in 1921), 15 m. S.E. of Toluca. 

MEXICO, FEDERAL DISTRICT OF, a territory set 
apart for the independent and exclusive use of the Mexican 
Federal Government, occupying the south-eastern part of the 
Valley of Mexico, and taken from and lying within the State of 
Mexico, which forms its boundaries on all sides except the south 
where it touches the State of Morelos. Pop. (1921) 906,063, 
largely Indian; area, 572-5 sq. miles. The district is very irregu- 
lar in outline, its greatest length (north-west to south-east) 
being 30 m., and its greatest breadth 25 miles. It is divided 
into 13 municipalities, Mexico, Guadalupe-Hidalgo, Atzcapotzalco, 
Tacuba, Tacubaya, Mixcoac, Cuajimalpa, San Angel, Coyoac&n, 
Tlalpam, Xochimilco, Milpa Alta, Ixtapalapa, General Anaya 
and Ixtalco; the first of these comprises the national capital and 
its immediate suburbs, and the other 12 the unequal divisions of 
the di.slrict with a considerable number of towns and villages. 


Indians and half-breeds form more than one-half of the rural 
population being engaged in agriculture, gardening, manufacturing 
and trade. The government of the district is exercised by the 
national executive in accordance with the organic law of 1903, 
though some measure of popular government is vested in municipal 
councils {ayuntamientos) elected by popular vote for terms of 
four years. The administrative officers, who are appointed by 
the national executive, consist of a governor of the Federal 
District, the director-general of public works and the president of 
the superior board of health. The governor represents the na- 
tional Government, and has special charge of the fire and police 
departments, prisons, imposition of penalties for violation of 
ordinances, public diversions and festivities, civil registry, street 
traffic, inspection of weights and measures, and the sale of in- 
toxicating liquors. The director-general of public works has special 
charge of the water supply, streets and roads, parks, monuments, 
public lighting, drainage, street cleaning, public buildings not 
under Federal control, cemeteries, slaughter-houses and markets, 
building operations and all municipal or communal property. The 
president of the superior board of health has charge of all sanitary 
works, general sanitary inspection, the sanitary administration 
of markets, slaughter-houses and cemeteries, and the introduction 
of meats from other localities. The government of the district 
is copied, in part, from that of the District of Columbia in the 
United States, but its citizens are not di.sfranchised. 

The principal towns of the district are merely suburbs of the 
capital. Within the municipal limits of Mexico City arc Chapul- 
tepec, Santa Anita and the hot springs of El Penon, which are 
popular suburban resorts easily reached by the ordinary urban 
tramw^ay service. Chapultepcc (Grasshopper Hill) is an isolated 
rock nearly 200 ft. high surrounded by a beautiful park and sur- 
mounted by a fortified structure called the “Castle,” containing 
the summer residence of the president. A finely graded road leads 
to the summit. The park contains a grove of old cypress trees 
(Taxodium distichum, called “ahuehuetes^’ by the natives), one 
of which is 45 ft. in circumference and nearly 200 ft. high. The 
hill is nearly 3 m. south-west of the centre of the city and once 
commanded one of its principal causeway approaches. It was 
assaulted and captured by the American forces under Gen. Win- 
field Scott on Sept. 13, 1847, after a stubborn resistance. A monu- 
I ment to the cadets of the military school who died in this battle 
stands in the park. The castle, which was planned by the viceroys, 
was built and decorated by the Emperor Maximilian, who planned 
for it the drive known as the Pasco de la Reforma. Guadalupe 
or Guadalupe-Hidalgo (pop. 11,473 in 1921), 2 \ m. north by east 
from the plaza of Mexico City, near the shore of Lake Texcoco. 
is chiefly knowm for its shrine to Our Lady of Guadalupe, who i.s 
said to have appeared there to the Indian Juan Diego in 1531. 
The shrine stands on the principal plaza and is visited by many 
thousands of pilgrims during the year, whose pious contributions 
have so enriched the church that its sacred vessels, altar-rails, 
candelabra and other accessories are estimated to contain 50 ton.'- 
of silver. The treaty of peace between Mexico and the United 
States was signed here Feb. 2, 184S. Tacubaya (pop. 54,775 in 
1921), about 5 m. west-south-west of the plaza, is noted for its old 
residences and beautiful gardens. The National Astronomical 
observatory occupies a modern edifice. At Popotla, now well 
within the city of Mexico, is an aged tree under which, according 
to tradition, Cortds sat and wept after his terrible retreat from the 
Aztec capital on the noche trisle. Farther south, on the lowest 
slopes of the mountain range arc San Angel, Coyoacan and TLU- 
para, favourite country residences of the richer citizens. Xochi- 
milco (field of flowers) (pop. 8,936 in 1921), on the west shore 
of the lake of that name and 10 m. south by east of the city, is 
an Indian town dating long before the discovery of America. 

MEXICO, a city of Missouri, U.S.A., no m. N.W. of Saini 
Louis; the county seat of Audrain county. It is on Federal high 
way 54, and is served by the Burlington Route, the Chicago and 
Alton and the Wabash railways. Pop. 6,013 in 1920 
groes) and 8,100 in 1926 (local census). It is in the blue-grass 
region of the State, which produces especially horses and mules, 
grain, hay, cattle and hogs. The city has large deposits of high- 
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grade fire-clay. It manufactures shoes, fiour, fire-brick and stove- 
Unings; and is the seat of Hardin college for girls (Baptist, 1873). 

MEXICO, GULP OF, a mediterranean gulf almost sur- 
rounded by the coasts of the United States and Mexico, and form- 
ing the northern division of the extension westward of the west 
Atlantic trench (see Atlantic Ocean). Its southern boundary is 
defined by the partly submerged ridge which extends eastwards 
from the peninsula of Yucatdn, and on which the island of Cuba 
is situated; to the east it communicates directly with the 
Atlantic by the Strait of Florida. On the western side of Yucatan 
a southerly embayment is formed by the Gulf of Campeachy. 
The U. S. coast closely follows the parallel of 30” N., while the 
parallel of 20° N. cuts across the Gulf of Campeachy; the great- 
est length — ^Veracruz to Florida — is 1,120m., and greatest width 
— Galveston to Campeachy — 680 miles. The total area is approxi- 
mately 7i6,ooosq. miles. 

The deepest part of the Gulf of Mexico, the so-callcd Sigsbcc 
deep, lies below the line of 2,000 fathoms, between 23° and 25^° 
N., and 84^® to 95® W. It is widest to the west, where the breadth 
is about 1 20m., and narrows to 25m. at its greatest depth (2,119 
fathoms) between 86® and 88® W., widening again to some 80m. 
farther eastward. The continental shelf is for the most part nar- 
row; its breadth is 6m. at Cape Florida, 120m. along the west 
coast of Florida, 10m. at the southern pass of the Mississippi, 
130m. near the boundary of Texas and Louisiana, and 15m. off 
Veracruz. The shores are low, .sandy, and marshy, the coast-line 
being frequently doubled by lagoons. There are no islands except 
the “Keys” of Florida and Yucatan, and Cuba. 

The tides in the Gulf of Mexico arc of comparatively small 
range (.springs rarely exceed 4ft. and neaps 2-jft.), but a remark- 
able feature is the exaggeration of the diurnal inequality to such 
an extent as almost to extinguish the semi-diurnal tide in the inner 
parts of the gulf, giving high and low water only once daily. The 
mean level of the water in the Gulf of Mexico was formerly given 
as about 4oin. above that of mean sca-lcvel at New York, but 
later reports on precise levellings from New York to Biloxi through 
St. Louis describe it vaguely as “somewhat higher.” The current 
movement in the Gulf of Mexico consists of a rotational move- 
ment in the direction of the hands of a watch, the branch of the 
equatorial current which enters the Caribbean sea passing into 
the gulf by the Strait of Yucatan and issuing from it by the 
Strait of Florida as the Gulf Stream. 

From March to September the prevailing winds arc the north- 
east trades; these undergo considerable modification on account 
of the configuration of the surrounding land, and the rains which 
accompany them are interrupted by spells of calm thick weather, 
and rarely by northerly winds known as Nortes del hueso Colorado 
and Chocolateros. In the colder dry season, from October to 
April, the climatic situation is dominated by the relatively high 
temperature of the surface of the gulf, causing a cyclonic inflow 
of air which is associated with the strong northerly winds or 
"northers” prevailing on the western side, more particularly along 
the Mexican coast. The northers sometimes blow with terrific 
force and are at times accompanied by rain. The form and posi- 
tion of the Gulf of Mexico exercise a profound influence on the 
climate of the United States. (H. N. D.) 

MEXICO CITY, capital and metropolis of the Republic of 
Mexico, and chief town of the Federal District, near the southern 
margin of the great central plateau of Mexico, in lat. 19® 25' 45" 
N., long. 99® 7' W. It is about 200 m. in a direct line W. by N. 
of Veracruz, its nearest port on the Gulf of Mexico, with which 
it is connected by two railway lines, one of which is 264 m. long; 
and about 181 m. in a direct line N.N.E. of Acapulco, its nearest 
port on the Pacific, with which it is connected partly by rail and 
partly by a motor road. The city had a population of 615,367 at 
the census of 1921 (271,956 males and 343,411 females), of whom 
23,668 were foreign-bom; estimate for 1924, 880,000. The ma- 
jority of the inhabitants is composed of Indians and mestizos, 
from whom come the factory workers, labourers, servants, 
porters and other wage-earners. The foreign population includes 
many capitalists and industrial managers, who are doing much 
lo develop the country, the large American colony being con- 
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centrated in a fine modern residential district in the south-west. 

The city stands on a small plain occupying the south-western 
part of a large lacustrine depression known as the Valley of 
Mexico (El Valle de Mexico), about 3 m. from the western 
shore of Lake Texcoco, whose waters once covered a consider- 
able part of the ground now occupied by the city. The valley, in- 
cluding the drainage basin of Lake Zumpango, has an area of 
2.219 sq.m. (1,627 sq.m, without that basin). The elevation of 
the city above sea-level is 7,415 ft., only a few feet above the 
level of Lake Texcoco. The general elevation of the valley is 
about 7.500 ft., that of Lake Zumpango being 7,493 ft., and of 
Lake Chaleo 7,480 feet. The rim of the valley is formed by spurs 
of the cordillera on all sides — the Sierra de Guadalupe (650 to 
750 ft. above the city) on the north, the Sierra Nevada, with its 
snow-clad peaks of Popocatepetl and Ixtaccihuatl farther away to 
the south-east, the Sierra de Ajusco, and the Montes de las Cruces 
bordering the depression on the south and west. Earthquake 
shocks are of frequent occurrence, but the city rarely suffers any 
material damage. The great earthquake shocks of July 30 and 
31, 1909, however, caused considerable damage in the city, and 
a few lives were lost. 

Lake Texcoco is a shallow body of brackish water, with area of 
about sq.m., and is fed by a number of small streams from 
the neighbouring mountains, and by the overflow of the other 
lakes. Its shores are swampy and desolate and show considerable 
belts of saline incrustations with the fall of its level. The 
Aztecs settled there because of the security afforded by its islands 
and .shallow waters. 

The Chaleo and Xochimilco lakes, 8 or 9 m. to the southward, 
which are scp>aratcd by a narrow ridge of land, are connected 
with the lower part of the city by an artificial canal called “La 
Viga,” 16 m. long and 30 ft. wide, which .serves as an outlet for 
the overflow of those lakes and as a waterway for the natives, 
who bring in flowers and vegetables for sale. Lake Xochimilco, 
celebrated for its chinampas or “floating gardens” (sec Mexico, 
Federal District of), is supplied largely by fre.sh-waler springs 
opening within the lake itself. Lake Chaleo is greatly reduced 
in size by railway fillings and irrigation works. 

Climate and Health. — ^I'he climate of the city is temperate, 
dry and healthy. The temperature ranges from a minimum of 

j ^ _ 



Weather graph of Mexico city, the thermometer indicates the 

ANNUAL MEAN TEMPERATURE. THE CURVE SHOWS THE MONTHLY MEAN 
TEMPERATURE. AND THE COLUMN. THE NORMAL MONTHLY PRECIPITATION 

about 35® F in winter, to a maximum of 79® in summer. The 
nights are always cool, and there is a marked difference between 
sun and shade. The year is divided into a wet and dry season, 
the former from April to September, the latter from October to 
March. The rainfall, however, is light, about 20 to 25 in., but, 
with the assistance of irrigation, it serves to sustain a consider- 
able degree of cultivation in the neighbourhood of the city. The 
health of the city, unfortunately, does not correspond with its 
favourable climatic conditions. The death-rate has been notori- 
ously high, though the completion of the valley drainage w orks in 
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1900, supplemented by underground sewers in the better parts 
of the city, by a more adequate water supply, and by better 
sanitation, have improved matters. The annual death-rate per 
1,000 was 54 for the Federal district in the year 1901, so in 
1902, 48 in 1903, 46 in 1904, and 56 in 1905; the increase for 
the last-mentioned year being due to an epidemic of t>'phus fever. 
During the year 1915 a disastrous epidemic of typhoid fever, that 
caused an appalling number of deaths, developed in the city, due 
to the neglect of public services brought about by the revolu- 
tionary disturbances, and within the next few years frequent 
recurrences of influenza raised the death-rate. The mortality 
during 1924 reached 57*40 per i.ooo. 

Streets and Plazas^The city is laid out with almost un- 
broken regularity, and is compactly built. The newer and better 
residential sections are on the south-western side; the poorer 
districts are on the eastern side, nearer the swampy shores of 
Lake Texcoco. As the name of a street changes with almost 
every block, according to the old Spanish custom, a list of street 
names is sometimes mistakenly accepted as the number of con- 
tinuous thoroughfares in the city, so that it has been said that 
Mexico has 600 to 900 streets and alleys. 

Several new residential suburbs have been created by cutting 
up adjacent estates {haciendas) into building lots; many new mod- 
ern streets have been cut, and old dirty squares have been trans- 
formed into neat flowTr-decked plazas. In 1923 the area of the 
city was about 15 sq.m., divided into eight sections (cmrteles 
or demarcaciones), and sub-divided into about 1,000 squares. 
There are over 200 m. of tramw^iys, and tram service, furnished 
by an English company and managed by English and Canadians, 
is efficient. Outside the Indian districts of the eastern and south- 
ern outskirts the streets are paved with asphalt or stone, lighted 
with electricity and gas, and served with a good street railway 
service. The political and commercial centre of the city is the 
Plaza Mayor^ or Plaza de la Constitucidn, on which face the 
cathedral, national palace, and municipal palace. Grouped about 
the Plaza de Santo Domingo are the old convent and church 
of Santo Domingo, the court of the Inquisition, now occupied | 
by the School of Medicine, the offices of the Departamento 
de Comuni caciofieSy and the old custom-house (aduana). Close 
by are the old church of the Jesuits and the school of mechanic 
arts {artes y oficios) with its large and well-equipped shops. 
Among other w'ell-known plazas are: Loreto, on which faces 
the great enclosed market of the city; Guardiola, in the midst 
of handsome private residences; San Fernando, with its statue 
of Vincente Guerrero; and Morelos, with its marble statue of 
the national hero of that name. The Pasco de la Re forma, the 
finest avenue of the city, is a broad boulevard extending from the 
Avenida Juarez south-we.st to Chapultepec, a distance of nearly 
3 miles. At intervals are circular spaces, called glorietas, with 
statues (the famous bronze equestrian statue of Charles IV., the 
magnificent Independence column and the monuments to Colum- 
bus, Cuauhtemoc, the last of the Aztec emperors, and Judrez), 
Other notable avenues are Bucareli and Juarez, and the Avenida 
de La Viga, which skirts the canal of that name. The principal 
business street runs westward from the Plaza Mayor toward the 
Alameda, and is known as the Avenida de Francisco /. Ma- 
dero, for five squares, and as Avenida Judrez, along the south 
side of the Alameda to its junction with the Paseo. The Alameda, 
or public garden, ^ m. W. of the Plaza Mayor, covers an area of 
40 ac., and occupies the site of the old Indian market and place 
of execution, where occurred the first auto-da-f6 in 1574. 

Noteworthy Buildings. — The great cathedral stands on or 
near the site of the Aztec temple {teocalli) destroyed by Cortes in 
1521. The foundations were laid in 1573 and the church was 
imished about 18 ti. Standing close beside the cathedral is the 
highly ornamented facade of a smaller church, called El Sagrario 
Metropalitano. The city has about 60 church edifices, including 
La Profesa, Loreto, Santa Teresa, Santo Domingo and San Uip 6 ^ 
lito. At the time of the secularization of Church properties there 
were about 120 religious edifices in the city— churches, convents, < 
monasteries, etc., many of which were tum^ over to secular uses. 
The national palace, also on the Plaza Mayor ^ has a frontage of 


675 ft. on the east of the Plaza, and covers a square of aiMo 
sq.yd., or nearly 10 acres. It contains the executive offices of 
the Government, the Senate chamber, the general archives, na- 
tional museum, observatory and meteorological bureau. The 
palace occupies the site of the residence of Montezuma, which 
was- destroyed by the Spaniards, and that of Hernando Cortes, 
which was also destroyed in 1692. It has three entrances on the 
Plaza, and over its main gateway hangs the “liberty bell” of 
Mexico, first rung by the humble parish priest, Hidalgo, on the 
night of Sept. 16, 1810, to call the people of Dolores to arms, 
and now rung at midnight on each recurring anniversary by the 
president himself. The national museum, which occupies the 
east side of the national palace, is rich in Mexican antiquities, 
among which are the famous “calendar stone,” supposed to be 
of Toltec origin, and the “sacrificial stpne” found in the ruins 
of the great teocalli destroyed by Cortez. Near the cathedral is 
the monte de piedad, or Government pawnshop, endowed in 1775 
by Pedro Romero de Terreros {conde de Regia) with £75,000, 
and at one time carrying on a regular banking business, including 
the issue of bank-notes. The national library, which has upwards 
of 225,000 volumes, occupies the old St. Augustine church. 

Other notable buildings are the general postoffice, begun in 
IQ02 and finished in 1907; the Mineria, occupied by the schools 
of mining and engineering; the military school, occupying a part 
of the Castle of Chapultepec; the Iturbide palace, now occupied 
as a hotel; the Chamber of Deputies; the Palace of Justice; the 
old mint, dating from 1537; the penitentiary, completed in 1900; 
the Pantcon, with its bronze monuments to the most celebrated 
Mexicans; the general hospital; the Jockey Club on Plaza Guard- 
iola, now an American restaurant; the National university and 
new school edifices of modern design. The magnificent National 
Theatre, begun in 1900. has been partially completed, 12,000,000 
pesos having been spent on it up to 1922. 

Types of Construction. — ^The old Spanish edifices were very 
solidly constructed of stone, and private residences were pro- 
vided with iron gates and window guards strong enough to with- 
stand an ordinary assault. Private houses were also provided 
with flat roofs (azoteas) and battlements, which gave them great 
defensive strength, as well as a cool, secluded retreat for their 
inmates in the evening. The old Moorish style of building about 
an open court, or patio, still prevails. The better residences of the 
old style were commonly of two storeys— the ground-floor being 
occupied by shops, offices, stables and servants’ quarters, the 
living rooms of the family being on the second floor. The modern 
constructions, such as those of the Colonia Juarez and other new 
residential districts are more attractive. 

Drainage and Water Supply. — Mexico was formerly one of 
the worst drained large cities of the New World, its subsoil being 
permanently saturated and its artificial drainage being through 
open ditches into the San Lwaro canal, which nominally dis- 
charged into Lake Texcoco. The difference in level between the 
dty and the lake being less than 6 ft. and the lake having no nat- 
ural outlet typhoid fever became a common epidemic in its lower 
and poorer sections. In 1629 the streets of the city were covered 
to a depth of 3 ft, and remained flooded until 1634. The earliest 
effort to correct this evil was by the Dutch engineer, Maartens 
(Span., Martinez), who planned a deep cutting through Noebii'- 
tongo hill, north of the city, to carry the overflow of Lake Zum^ 
pango to the river Tula, a tributary of the Panuco. The cutting 
was 23 m. long and is known as the Tajo de Nochistongo. It was 
begun in 1607 but was not completed until 1789, and then it was 
found that the city was still subject to partid inundations, al- 
though an enormous sum of money and 70,000 lives of Indian 
labourers bad been expended upon it. During the year iSs*’ 
President Ignacio Comonfort i^^dted tenders for drainage works 
conditional on the use of waste waters for irrigation purposes, and 
the plan executed consists of a canal and tunnel 43 m. long, start* 
ing from the east side and 4^ ft. below the mean level of the city 
and running north to Zumpango and thence eastward into a tunnel 
over 6 m. long, which discharges into a small tributary of the 
Pinuco river, near the village of Tequixquiac. The greatest depth 
of the tunnel is 308 ft. The works were completed in 1900. 
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For the water supply the Aztecs used the main causeway through 
their city as a dam to separate the fresh water from the hills from 
the brackish water of Texcoco, and also obtained drinking water 
from a spring at the base of Chapultepec. The Spaniards added 
three other springs to the supply and constructed two long aque- 
ducts to bring water into the city. Three other sources were 
added during (he 19th century, and in 1899-1900 steps were taken 
to secure a further supply from the Rio Hondo. Besides these 
there are ii public and 1,375 private artesian wells in the city. 
All thc.se sources are estimated to yield about 220 to 230 litres 
per head per day. 

Educational Institutions. — Considerable attention has al- 
ways been given to education in Mexico, but in colonial times 
it was limited in scope, and confined to the dominant classes. The 
old University of Mexico, with its faculties of theology, law and 
medicine (founded 1551 and inaugurated 1553), ceased to exist 
in 1S65 and was succeeded by schools of engineering, law and 
medicine, which have been .signally successful. The university, 
however, was reopened in 1910. A summer school, in connection 
with it, was established in 1922, designed especially to attract 
foreign students for the study of Spanish. The Government 
also maintains schools of agriculture, commerce, fine arts, music, 
jiharmacy, technology and an admirable high school, besides a 
large number of primary and secondary schools, for which modern 
school buildings have been erected. Normal and industrial schools 
for both sexes are maintained, the latter {artes y oficios) perform- 
ing a very important service for the poorer classes. 

By the (Constitution of 1917 elementary education was made 
free, compulsory to the age of 15 and secular, but pending the 
provision of enough secular schools many of the old schools under 
religious auspices continued to function. There are several good 
daily papers publi.shed in Mexico City. The World War increased 
the interest of Mexicans in reading, and as a re.sult a number of 
new periodicals, of a superior quality, were establi.shed in the city, 
which had the first printing press in the New World and the first 
regularly issued newspap)cr. 

Industries. — Through lack of water-power and cheap fuel, 
Mexico has never been rated as a manufacturing city. However, 
the development of electric power, and the possibility of trans- 
mitting it for long distances, have worked a noteworthy change 
in this respect, and a large number of industries have been added 
in recent years. The largest of the electric-power plants is on 
the Neeaxa and Tenango rivers, in the State of Puebla, 92 m. from 
the city, which furnishes 40,000 h.p. for industrial and lighting 
purposes. Another plant is in the suburb of San Lazaro, the current 
being distributed by over 100 m. of underground mains in the 
city, and many miles of overhead wires in its outskirts and suburbs. 
Other plants arc at San Ildefonso, 12 m. distant, and on the 
Churubusco river, 16 miles. 

Manufacturing, still relatively unimportant, was represented in 
1925 by some 215 establishments, with an annual output valued 
at 10,000,000 pesos, and employing about 10,000 workers, most 
of whom were Indians and half-breeds {mestizos). Foundries 
and iron-working shops add much to the prosperity of modern 
Mexico City. There are also large cotton mills and cigar and 
cigarette factories. In the suburbs, oils, chemicals, cigarettes and 
bricks are made at Tacuba; cotton textiles at Contreras, San 
Angel and Tlalpam ; paper and boots at Tacubaya, and bricks at 
Mixcoac and Coyoacan. A little farther away are the woollen mills 
of San Ildefonso, the paper-mills of San Rafael, and important 
works for the manufacture of railway rolling stock. 

Railway Communications. — ^The railway connections include 
direct communication with one port on the Gulf coast and with 
two on the Pacific, and indirect communication with two on the 
Gulf. The Mexican and Inter-oceanic lines connect with Vera- 
cruz, the Mexican Central with Manzanillo, via Guadalajara and 
Colima, and the Veracruz and Pacific (from Cfirdoba) with the 
Tehuantepec line and the port of Salina Cruz. The last-mentioned 
fine also gives indirect connection with the port of Coatzacoalcos, 
and the Mexican Central, via San Luis Potosi, with Tampico. A 
southern extension of the Mexican Central, via Cuernavaca, has 
reached the Balsas river and will be extended to Acapulco, once 


the chief Pacific port of Mexico and the depot for the rich Philip- 
pine trade. A Mexican extension of the (American) Southern 
Pacific has been completed from Nogales to Guadalajara, which 
gives the national capital direct communication with the thriving 
ports of Mazatlan and Guaymas. In addition to these, the Mexican 
Central and Mexican National, now consolidated, give communi- 
cation with the northern capitals and the United States, and (he 
Mexican Southern runs southward, via Puebla, to the city of 
Oaxaca. These railways, with the shorter lines radiating from the 
city, connect it with nearly all the State capitals and principal 
ports. 

HISTORY 

The Aztecs. — Mexico City dates, traditionally, from the 
year 1325 or 1327, when the Aztecs settled on an Island in Lake 
Texcoco. The Aztec name of the city was 1 'enochtitlan, derived 
either from Tenoch, one of their priests and leaders, or from 
tenuchj the Indian name for the “nopal,” which is associated with 
its foundation. The modern name is derived from Mexitli, one of 
the names of the Aztec god of war, Huitzilopochtli, which name 
was later on applied also to the Aztecs themselves. The island 
settlement which was practically a lake-village built on islets — 
some of them undoubtedly artificial — ^grew rapidly with the in- 
creasing power and civilization of its inhabitants, who had the 
remains of an earlier civilization to assist in their development. 
About the middle of the 1 5th century their mud-and-rush 
dwellings were partly replaced by stone structures, grouped 
around the central enclosure of the great Ivocalli and border- 
ing the causeways leading to the mainland. The town had reached 
its highe.st development when the Spaniards appeared in 1519, 
when it is said to have had, including suburban towns, a total 
of 60,000 dwellings, representing about 300,000 inhabitants. 

Allowance should be made for the habit of exaggeraiion among 
the Spanish adventurers of that time, and also for the diplomacy 
of Cortes in magnifying his exploits to win the favour of his 
king. The truth is, without doubt, that the dwellings of the lower 
classes were .still built of reeds and mud, and covered the greater 
part of the city’s area, otherwise it is impossible to understand 
how a mere handful of Spanish soldiers, without tools and ex- 
plosives, could so easily have levelled it to the ground. After its 
almost total destruction in Nov. 1521, Cortes employed some 
400,000 natives in rebuilding the city on its former site. Since then 
the lake has decreased greatly in extent, its area being reduced 
to iii sq.m, and its shore-line being more than 3 m. distant from 
the city it once surrounded. During Spanish rule the only break 
in the ordinary course of events was the revolt of 1692, which re- 
sulted in the destruction of the municipal buildings. The city was 
not much disturbed by the struggle for independence. 

In the war between Mexico and the United States Mexico City 
was the chief point of attack. The American army, under Gen. 
Winfield Scott, arrived at Ayotla, 16 m. S.E. of the city on Aug. 
10, ‘ 1847, moved around the capital on the south side to avoid 
its heavy fortifications, crossed the difficult terrain of the Tedre- 
gal, a field of broken lava, and succeeded in capturing point after 
point of the city's outlying defences (including the hill of Chapul- 
tepec), thus forcing the surrender of the Mexicans on Sept. 13. 
The city was then occupied by the American army and held until 
the signing of the Treaty of Guadalupe-Hidalgo, May 1848. 

The French intervention of 1861 led to a second occupation by 
a foreign Power — a French military force under Gen. Forey tak- 
ing possession in June 1863. Maximilian, archduke of Austria, was 
crowned emperor of Mexico in the cathedral in June 1864, and 
held possession of the capital until June 21, 1867, when it was 
captured by Gen. Porfirio Diaz. 

During the revolutionary movements beginning in 1910, Mexico 
City was taken and re-taken many times, never, however, suffer- 
ing serious damage. On Sept. 29, 1927, a long distance telephone 
between Mexico City and Washington, D.C., was inaugurated, the 
event being celebrated by an exchange of greetings between the 
chief executives of the two nations. The total length of the Wash- 
ington-Mexico City circuit is 3,357 miles. 

For further description see H. H. Bancroft, History of Mexico (San 
Francisco, 1883) ; R. S. Barrett, Standard Guide to the City of Mexico 
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and Vicinity (Mexico. 1000) : T. A. Janvier. The Mexican Guide (sth 
cd., New York, 1890) ; I). Charnay, Ancient Cities oj the New World 
(Lng. vcr., New York, 1S87J ; and the Plano dc la ciudad dc Mexico, 
in the Diccionario cnctclopidico hispano-americano, xii. 740 (Barce- 
lona, 1893;. 

MEYER, CONRAD FERDINAND, one of the greatest 
of Swiss poets and novelists, was born at Zurich on Oct. 11, 1825, 
and died on Nov. 28, 1896, at Kilchberg (near Zurich), where he 
had settled in 1875. lo his youth he studied law and pursued his- 
torical researches in Italy; but he began his career as author 
comparatively late in life. As compared with Gottfried Keller 
{(J.V.), for example, Meyer is more of the cosmopolitan and pa- 
trician and less of the democrat. His .style is singularly pure 
and polished, and he appeals strongly to readers of culture. His 
poems include Balladen (1867), Romanzen und Bilder (1870), 
Iluttens Utzte Tage (1871), and Engelberg (1873) — ^the last two 
powerful narrative poems. His Gedichte have been published in 
at least 20 editions. Of his novels, in which he shows a preference 
for Renaissance subjects, the most popular are Jurg Jenatsch 
(1876; 3i2thcd., 1924) and Der Heilige (1880; 198th ed., 1924). 
The latter was translated into English by M. von Wendheim, as 
Thomas a Docket y the Saint (1SS5). Die Versuchting des Pescara 
(1S87) was translated by Mrs. C. Bell (1890). His charming short 
stories were collected in 1S85 (206th ed., 1924).^ 

Bibliography. — Live.s of Meyer have been written by A. Rcitlcr 
(1885); A. Frey (1900); R. d'Harcourt (1913); M. Nussberger 
(1919) ; H. Maync (1925). See also L. Frey, C. F. MeyePs Gedichte 
und Novellen (1892) ; K. E. F'ranzos, K, F. Meyer (1S99) ; B. Mi*ycr, 
C. F. Meyer (1903) ; A. Bcttelhcim, Louise von Francois und Conrud 
Ferdinand Meyer (1905); A. Langmesser, C. F. Meyer (1905) and 
Conrad Ferdinand Meyer und Julius Rodenherg (1918) ; E. Korrodi, 
C. F. Meyer; Studien (1912) ; W. Brecht, C. F. Meyer und das Kunst- 
werk seiner Gedichtsammlung (1918) ; E. Brock, Die Landschaft in 
C. F. Meyer's Novellen und Gcdichten (1926). 

MEYER, EDUARD (1855- ), German historian, was 

born at Hamburg on Jan. 25, 1855, He was educated at Bonn and 
Leipzig, where in 1S79 he qualified in ancient history. lie after- 
wards became professor of ancient history at Breslau (1885), 
Halle (1889) and Berlin (1902). Meyer realized the great im- 
portance of folklore, historical monuments and numismatics as 
aids to the study of ancient history, and the value of his original 
methods in treating the subject was recognized by the universities 
of Oxford, St. Andrews and Freiburg from which he received 
honorary degrees. Meyer’s principal works are: Geschichte des 
alien Aegypien (18S7); Forschungen zur alten Geschichte (1892- 
99); WirtschaftUche Entwicklung des Altertums (1S95); Die 
Entstehung des Judentums (1896); Zur Theorie und Methodik 
der Geschichte (1902) ; Geschichte des Altertums (3rd. cd. 1909) ; 
Caesars Monarchic und das Principat des Pompeius (2nd ed. 
1919); Preussen und Athen (1919); Ursprung und Anjdnge des 
Christentums (3 vol., 1921-23). 

MEYER, HEINRICH AUGUST WILHELM (1800- 

1873). German Protestant divine, born at Gotha on Jan. 10, 1800, 
spent most of his life at Hanover where he held a pastoral charge 
and eventually became superintendent. He died there on June 21, 
1873. He prepared, with other scholars, the well-known Kriti- 
schcxcgetischer Kommentar Zum Neuen Testament (16 vols., 
1832-59), since re-edited by later scholars. Meyer’s commentary 
was published in English in Clark’s series (20 vols., 1873-82). 

MEYER, JULIUS LOTHAR (1830-1895), German 
chemist, was born on Aug. 19, 1830, at Varel in Oldenburg. He 
studied medicine at Zurich and Wurzburg, and then turned to 
physiological chemistry at Heidelberg and finally to mathemati- 
cal physics at Konigsberg. After holding various positions as a 
lecturer he became, in 1876, professor of chemistry at Tubingen, 
where he died on April 11, 1895. His earliest work was on the 
chemistry of the blood, but his name is best known for the share 
he had in the development of the periodic classification of the 
elements {see Periodic Law). He noted, as did J. A. R. New- 
lands independently in England, that if they are arranged in the 
order of their atomic weights they fall into groups in wiiich 
similar chemical and physical properties are repeated at periodic 
intervals; and in particular he showed that if the atomic weights 
are plotted as ordinates and the atomic volumes as abscissae, the 


curve obtained presents a series of maxima and minima, the most 
electro-positive elements appearing at the peaks of the curve in 
the order of their atomic weights. His book on Die modernen 
Theorien der Chemie, which was first published in Breslau in 
1864 and later translated into English, contains a discussion of 
relations between the atomic weights and the properties of the 
elements. In 1882 he received from the Royal Society the Davy 
medal in recognition of his work on the Periodic Law. 

See Berichte d. Deuisch. Chem. Gess. vol. 28. p, 1103 and Journal of 
the Chem. Soc. (1896) p. 1403. 

MEYER [MARIE], PAUL ITCACINTHE (1840- ), 

French philologist, was born in Paris on Jan. 17, 1840. He was 
educated at the Ecolc des Charles, and in 1863 was attached to 
the manuscript department of the Biblioth^que Nationale. In 
1876 he became professor of the languages and literatures of south- 
ern Europe at the College dc France. In 1882 he was made director 
of the Ecole des Charles, and in 1883 became a member of the 
Academy of Inscriptions. He was one of the founders of the 
Revue Critique, and a founder and the chief contributor to Ro- 
mania (1872). Paul Meyer began with the study of old Provencal 
literature, but also ranks as a great modern authority on the 
French language. He edited many old French texts for the 
SocietS des anciens textes jranqais, and independently. 

MEYER, VICTOR (1848-1897), German chemist, was born 
at Berlin on Sept. 8, 1848. He studied at Heidelberg under R. W’. 
Bunsen, H. F. M. Kopp, G. R. Kirchoff and H. L. F. Ilelmhotz 
{qq.v.) ; he also worked under Baeyer {q.v.) in Berlin. In 1870 
he was appointed extraordinary professor at Stuttgart polytechnic, 
and in 1872 succeeded J Wislicenus {q.v.) at Zurich. In 1885 he 
obtained the chair of chemistry at Gottingen, and in 1889 he suc- 
ceeded Bunsen at Heidelberg. He was awarded the Davy medal in 
1891. Meyer proved to be not only a great investigator but also 
a stimulating teacher, with a wonderful command of language. 
He suffered from ill health and committed suicide on Aug. 8, 1897. 

Meyer’s first papers dealt with the composition of camphor, 
chloral hydrate and the structure of benzene {q.v.). In 1872 
he discovered the aliphatic nitro-compounds {q.v.), and this led 
him on to the study of nitro.so-compounds and nitrols. In 1882 
he discovered the oximes {q.v.) and showed that they can exist 
in stereo-isomeric forms; he also investigated the chemistry of 
these compounds very thoroughly. In 1871 he devised a method 
for determining vapour densities {see Chemistry: Physical), 
and this led him on to a series of pyro-chcmical studies, in which 
the vapour densities of inorganic substances were determined at 
fairly high temperatures. The results of this work, with his 
brother, Carl Meyer, were collected in Pyrochemische Unter- 
suchungen (18S5), In the course of a lecture demonstration he 
made an observation which led him to the discovery of thiophene 
{q.v.) in 1883; he studied the substance and determined its struc- 
ture; the results are published in Die Thiophengruppe (1888). 

See C. Meyer, “Victor Meyer” in Ber. d. deutsch chem. Ges. (1908) ; 
B, Horowitz, “Victor Meyer His Life and Work,” Jnl. Franklin Inst. 
(1916) ; T. E. Thorpe’s Essays in Historical Chemistry (3rd cd., iqii). 

MEYERBEER, GIACOMO (1791-1863), German com- 
poser, first known as Jakob Meyer Beer, was born at Berlin 
Sept. 6, 1791* His father, Herz Beer, was a banker; his mother, 
Amalie {nee Wulf), was a woman of high intellectual culture: 
and two of bis brothers distinguished themselves in astronomy and 
literature. He studied the pianoforte, first under Lauska, and 
afterwards under Lauska’s master, dementi. When seven years 
old he played Mozart’s Concerto in D Minor in public, and at 
nine he was pronounced the best pianist in Berlin. For compo- 
sition he was placed under Zelter, and then under Bernard Weber 
director of the Berlin opera, by whom he was introduced to the 
Abb6 Vogler. Vogler received him into his house at Darmstadt 
where be formed an intimate friendship with Weber. In 181: 
the grand duke appointed Meyerbeer court composer. His first 
opera, Jejptha*s Gelubde, failed lamentably at Darmstadt in 181 1 
and his second, Wirth und Cast {Alimelek), at Vienna in 1814- 
Bitter disappointment over these failures drove him to Italy 

>Or, according to some accounts, 1794. 
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At Venice he was captivated by Rossini, and produced a success- 
sion of seven Italian operas — RomUda e Costanza, Semiramidc 
riconosciuta, Eduardo e Cristim, Emma di Reshurgo, Margherita 
d' Anjou, UEsule di Granata and // Crociato in Egitto — ^which all 
achieved a success as brilliant as it was unexpected. Against this 
act of treason to German art Weber protested, and an invitation to 
Paris in 1826 led him to review his position dispassionately. For 
several years he produced nothing in public ; but, in concert with 
Scribe, he planned his first French opera, Robert le Viable 
(Grand Opera, 1831). It was the first grand romantic opera, with 
situations more theatrically effective than any that had been 
attempted either by Cherubini or Rossini, and with ballet music 
such as had never yet been heard, even in Paris. 

His next opera, Les Huguenots, was first performed in 1836. 
In gorgeous colouring, rhetorical force, consistency of dramatic 
treatment, and careful accentuation of individual tyjDes, it is at 
least the equal of Robert le Viable. Meyerbeer then spent many 
years in the preparation of his next greatest works — UAfricaine 
and Le Prophete. The libretti of both these operas were fur- 
nished by Scribe; and both were subjected to countless changes. 

Meanwhile Meyerbeer accepted the appointment of kapell- 
meister to the king of Prussia, and spent some years at Berlin, 
where he produced Ein Fcldlager in Schlesien, a German opera, 
in which Jenny Lind made her first appearance in Prussia. Here 
also he composed, in 1846, the overture to his brother Michael’s 
drama, Strueiisee. But his chief care at this period was bestowed 
upon the worthy presentation of the works of others: Webers 
Euryanthc, and Rienzi and Ver fliegende Hollander, the first two 
operas of Richard Wagner, who, then in poverty and exile, would, 
but for him, have found it impossible to obtain a hearing in 
Berlin. With Jenny Lind as prima donna and Meyerbeer as con- 
ductor, the opera flourished brilliantly in the Prussian capital. 

Meyerbeer produced Le Prophdtc at Paris in 1849. In 1854 
brought out UEtoile du nord at the Opera Comique, and in 1859 
Lc Pardon de Ploermel {Vinorah). His last great work, UAfrU 
caine, was in active preparation at the Academic when, on April 
-’3. 1S63, he was seized with a sudden illness, and died on May 2. 

See lives and studie.s by J. Weber (1898), J. Dauriac (1913), Her- 
mann Abert (1918) and Julius Kupp (1920). 

MEYERHOLD, VSEVOLOD EMILIEVICH (1873- 

), Russian theatrical producer, was born in Moscow and from 
1898-1905 was well known as one of the most distinguished actors 
of the Moscow Art theatre. He then began to produce plays, 
adopting a new convention in opposition to the “true-to-life” 
ideas of Stanislavsky, in which the actor and the stage setting 
presented a complete harmony. After the Revolution he carried 
these methods to an extreme, using no curtain and a bare stage 
with purely formal scenery. He managed the Revolutionary the- 
atre. Moscow, and also acquired a theatre of his own, and in both 
produced political propaganda plays. His views are set forth in 
his book, The Theatre (St. Petersburg, 1913). 

MEYNELL, ALICE (1849-1922), British poet. By her 
marriage in 1S77 Alice Thompson became Alice Mcyncll. She 
had the fortune to find herself in that raid- Victorian era which 
.^till held freshly to its heritage from Keats and Shelley, from 
Wordsworth and Coleridge. It felt its heart torn by the griefs 
of the Brontes, stirred by their glories, and almost clung to the 
hand of Elizabeth Browning. Eagerly awaiting every recurring 
J^ign of Tennyson’s fertility, it yet respected the long pause of 
Patmore; and took for its own the volumes of Dante and Christina 
Rossetti, warm from the press. W’ith these two women of song, 
Elizabeth and Christina, Alice Meynell’s name is associated. 

Mistress Anne Killigrcw had been told by Dryden, ^‘thy father 
was transfused into thy blood.” That girls alike with boyr, inherit 
from fathers as from mothers, was the theme of a verse where 
Alice Meynell, after the desolations of the World War, gave the 
comforting signal:— 

The crippled world t Come, then, 

Fathers of women with your honour in trust. 

Approve, accept, know them daughters of men, 

Now that your sons arc dust. 

Her own father, having left Cambridge and unsucco.s.sfully con- 


tested two costly elections for parliament as a free trader, be- 
came very much a citizen of the world. After his marriage with 
Christiana Jane Weller, a beautiful and accomplished girl to 
whom her adoring friend Charles Dickens fitly introduced him, 
he made his home much in Italy, devoting himself to the liberal 
learning of the two daughters: Elizabeth, the elder, afteiw’ards 
Lady Butler, famous as a war painter; and Alice, who early be- 
gan to put her rhymed thoughts shyly upon paper. 

The volume of Preludes was issued (for the girl what an 
association) by Tennyson’s then publisher, Henry S. King, on 
the word of his “reader” — later his successor — C. Kcgan Paul, 
who, not trusting his own judgment all the way, read some of 
them aloud to George Eliot, receiving her deciding approbation. 
The critics were mostly silent; and even those who praised 
hesitated. But the volume made its own quiet way, Ru.skin in 
all ways first in his soaring praises : “The last verse of that per- 
fectly heavenly ‘Letter of a Girl to her own Old Ago,’ the whole 
of ‘San Lorenzo s Mother’ and the end of the ‘Sonnet to a Daisy,’ 
are the finest things I have yet seen or felt in modern verse.” 
Rossetti, too, .spread the news of the young poet’s advent, recit- 
ing “Renouncement” by heart to his friends, and saying that it 
was “one of the three finest sonnets ever written by women.” 
Browning, having read a brief quotation buried in a halting press 
appreciation, “conceived the desire to read the rest for myself,” 
and found its beauty “even beyond what the indifference of the 
reviewer should have prepared me for.” The volume brought her 
many a friend — and more. For the reviewer in The Pall Mall 
Gazette — a paper to which she was later to be a conspicuous 
contributor — quoted the sonnet “My Heart shall be thy Garden,” 
and found for it a reader whom it reached rcvcalingly. A con- 
sequent introduction to the sonneteer by a common friend was 
followed by a marriage that fulfilled for him Crashaw’s “heaven- 
on-carth” for 45 years. 

On Mrs. Wilfred Meynell, as she then (1877) became, fell a 
long silence a.s a poet. The muse does not ordinarily leave cards 
on the happily and busily married; the domesticities and the 
“sweet sense of providing” arc not the fashioners of those 
“sweetest songs” that breed from “saddest thoughts.” Eight 
children were born, one of whom died in infancy: a grief that 
put into poetry the dread reminder that the giver of life is also 
the giver of death: “and she who slays is she who bears, who 
bears,” A like sensitiveness to life’s cruelties put her, for all her 
reticence, on political platforms, and marched her in multitudinous 
processions, in favour of the granting of votes to women and the 
opening of long closed professional doors. Compassion was the 
companion of all her walks abroad, for the over-burdened man 
and animal; for the beggar-woman to whom she cried with her 
gift, in Portuguc.se fashion, “Have patience, little saint”; for the 
underfed in London .slums which she at one time sedulously 
visited; and for the beast in the shambles, in shame for who.se 
martyrdom she refused to eat meat until, after pcrsua.sion, she 
sought by more impersonal methods to further laggard reforms. 

Her married life matured her vigilance as a mistress of prose 
In W. E. Henley of The Scots Observer and The National Ob- 
server, she encountered an editor who heartened her by hi.s 
boisterous 'Welcomes: “That woman’s taking her place at the 
steering wheel” was one of his recorded acclaims. Later, id 
The Pall Mall Gazette of Harry Gust’s editorship, she was ac- 
corded a weekly column which left her a large range in the choice 
of subjects. George Meredith, reading here her “princely jour- 
nalism,” sought with her an acquaintance that soon became a 
“dearest friendship.” In a magazine — those were still the days 
of the magazines — ^he spoke of her words as having the “living 
tremor in them,” just as he bad before said that Carinthia’s had 
the “throb beneath them.” Of her essays, he wrote: “The sur- 
prise coming on us from their combined grace of manner and 
sanity of thought is like one’s dream of what the recognition of 
a new truth would be. They leave a sense of stilled singing on 
the mind they fill. The writing is limpid in its depths.” 

Coventry Patmore, too, her yet warmer admirer, published, 
when Tennyson died, his unavailing plea for her succession to 
the laurcatc.ship. Her close friend.ship for such seniors coincided 
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with that for her contemporaries, and for her juniors, chief among 
whom was Francis Thompson, who addressed to her his exquisite 
sequence of poems Love in Dianas Lap, of which, Patmore said, 
Beatrice or Laura might have been proud. Of the homage paid 
to her, another chosen friend, J. L. Garvin, has well said: “Alice 
Meynell was in herself a person of her age, sure, as I think, of 
perpetual remembrance, even if half a dozen of her shining con- 
temporaries had not competed in vain to spoil her with praise. 
It was what no one could do: recognition only made her humble.” 
And these contemporary praises notwithstanding, G. K. Chester- 
ton predicts: ‘‘She was deservedly famous; but I will venture to 
prophesy that her fullest fame is yet to come. The whole modern 
world must immeasurably enlarge itself before it comes near the 
measure of her mind.” She died in London on Nov. 27, 1922. 

Alice Meynells Pr chides (1875), long out of print, re-appeared 
in a volume of Poems (1S93) including new ones; and these, to- 
gether with yet later verses separately issued as A Father of 
\Vomcn ('1917') and Last Poems (1923), are all assembled in the 
complete volume of Poems (1923) now in circulation. Of her 
prose, several small volumes of essays in the ’90s — The Rhythm 
of Life (1S93), The Colour of Life (1896) and The Spirit of 
Place fiSqq) — were followed by Ceres' Rnmway (1909), by 
Hearts of Controversy (1917). by The Second Person Singular 
(1921) and finally by the standard volume of selected Essays 
(1914) — the selection being her own. Other books were John 
Ruskin (1900), The Children of the Old Masters (1903), Mary, 
the Mother of Jesus (1912) and London Impressions (1898). 
Two anthologies give her choice among poems — The Flower of 
the Mind (1897) and The School of Poetry (1923), the first in- 
cluding Notes and the second Commentaries. She prefaced edi- 
tions of The Sonnets from the Portuguese and Christina Rossetti’s 
Poems (1910), as well as a decade of volumes “The Red Letter 
Library"; she introduced in 1903 a volume of reproductions of 
Sargent's Portraits; and she made for English readers a Selection 
from the Poems of J. B. Tabb (1906). (W. Me.) 

Sec Viola Mcvncll, Alice Mrvnell (1929), 

MEYRIFAB, a small semi-nomad tribe of Semitic stock, on 
the east bank of the Nile near Berber who never marry slaves. 

MEZIERES, PHILIPPE DE (r. 1327-1405), French .sol- 
dier and author, was born at the chateau of MiV.icres in Picardy. 
He belonged to the poorer nobility, and .served under Lucchino 
Msconti in Lombardy, and sub.sequently under Andrew, king of 
Naples, who was assassinated in September 1345. then set 
out for the East in the PYench army. After the battle of Smyrna 
in 1346 he was made a knight, and went to Jerusalem. He 
planned a new order of knighthood, the first sketch of which was 
drawn up by him in his Nova religio passioms (1367-1368; re- 
vi.sed and enlarged in 1386 and 1396). From Jerusalem he went 
in 1347 to Cyprus to the court of Hugo IV., where he met the 
king’s son, Peter of Lusignan, then count of Tripoli; but he soon 
left Cyprus, and had resumed soldiering w^hen the accession of 
Peter to the thrones of Cyprus and Jerusalem (Nov, 1358) in- 
duced Mezieres to return to the island, probably in 1360, when 
he became chancellor. He came under the influence of the pious 
legate Peter Thomas (d. 1366), w^hose friend and biographer 
tie was to be, and Thomas, who became patriarch of Constanti- 
nople in 1364. w'as one of the chief promoters of the crusade 
of 1365. In June 1366 Mezieres was delegated to Venice, to 
Avignon and to the princes of western Europe, to obtain help 
for Cyprus against the Saracens. His efforts were in vain; even 
Pope Urban V. advised peace with the sultan. Mezieres remained 
for some time at Avignon, seeking recruits for his order, and 
writing his Vita S. Petri Thomasii (Antwerp, 1659), which is 
invaluable for the history of the Alexandrian expedition. The 
Prefacio and Epistola, which form the first draft of his work on 
the projected order of the Passion, were written at this time. 

Mezieres returned to Cyprus in 1368, but was still at Venice 
when Peter w'as assassinated at Nicosia at the beginning of 1369, 
and he remained there until 1372, when he went to the court of 
the new pope Gregory XI. at Avignon. In 1373 he was in Paris, 
and he was thenceforward one of the tru.sted counsellors of 
Charles V. He was tutor to the future Charles VI., but after the 


death of Charles V. he was compelled to retire. He lived thence- 
forward in the convent of the Celestines in Paris, but continued 
to exert an influence on public affairs. To this period of his life 
belong most of his writings. Two devotional treatises belong to 
1386-1387. In 1389 he wrote his Songe du vieil pdlerin, an elab- 
orate allegorical voyage in which he described the customs of 
Europe and the near East, and advocated peace with England 
and the pursuit of the Crusade. His Oratio tragedica, largely 
autobiographical, was written with similar aims. Mezieres died in 
Paris on May 29, 1405. 

See A. Molinicr, Manuel de bibliographic hislorique vol. iv. (1904) ; 
and especially the researches of N. Jorga, published in the Bibliotheque 
de Vicole des hautes etudes vol. 110 (Paris, 1896) ; and the same 
writer’s Philippe de Mezieres, et la croisade an xiv. siccle (1896). 
Jorga gives a list of his w’orks and of the m.ss. in which they arc 
preserved, and analyses many of them. On the Songe du vergier, see 
P. Paris, in Memoires vol. xv. (1843) of the Academy of Inscriptions. 

MtZikRES, a town of northern France, capital of Ardennes 
department, 55 m. N.E. of Reims by rail. Pop. (1926) 8,418. 

Founded in the 9th century, Mezieres was a stronghold belong- 
ing to the bishops of Reims, which afterwards became the prop- 
erty of the counts of Rcthel. The town was increased by succes- 
sive immigrations of the people of Liege, flying first from the 
emperor Otto, and afterwards from Charles the Bold; and also 
by concessions from the counts of Rethel. Walls were built in 
the 13th century, and in 1521 it was successfully defended against 
the Imperialists by the Chevalier Bayard. In 1815 the Germans 
were kept at bay for six weeks, and in 1871 the town only capitu- 
lated after heavy bombardment. Both Mezieres and Charlevillc 
were taken by the Germans in Aug. 1914. They made Charlevillc 
the seat of their High Command in the West, and later the head- 
quarters of the German crown prince. 

The town is situated on a peninsula formed by a loop of the 
Meuse. The river separates it from Arches and the town of 
Charlevillc on the north and from the suburb of Pierre on the 
south. Adjoining Pierre is Mohon, pop. (1926) 7,814, with metal- 
lurgical works. The fortifications of Mezieres (dismantled in 
1886), as well as the citadel still dominating the town on the east, 
were built under Vauban’s direction. Immediately to the east of 
the citadel runs a canal, which provides rivcr-traflic with a short 
cut across the isthmus. The parish church (i6th cent.) contains 
inscriptions commemorating the raising of the siege of Mezieres 
in 1521 and the marriage of Charles IX. with the daughter of the 
emperor Maximilian II. (1570). Mezieres is the scat of a prefect 
and of a court of assizes, and there are manufactures of motor 
cars, bicycles, and iron and steel castings. 

MEZdTI^, a town in Hungary near the right bank of the 
Korbs. It is a market and fair town for the cereal and cattle- 
rearing district in which it lies. It has also small flour mills and 
important potteries. Pop. (1920) c. 27,000. 

MEZZOFANTI, GIUSEPPE CASPAR (1774-1849^ 
Italian cardinal and linguist, was born on Sept. 17, 1774^ 
Bologna, and educated there. He was ordained priest in 1797, and 
later became professor of Arabic in the university. In 1833 he 
succeeded Angelo Mai as chief keeper of the Vatican library, and 
in 1838 w^as made cardinal and director of studies in the Congre- 
gation. He died at Rome on March 15, 1849. He is said to have 
spoken fluently some fifty or si.xty languages. 

See Rus.scll, Life of the Cardinal Mezzofanti (1857) ; A. Belleshcim, 
Giuseppe Cardinal Mezzofanti (Wurzburg, 1880). 

MEZZOTINT or MEZZO TINTO, as it was first callcf 
is a process of engraving whereby a copper, or steel, plate is 
first prepared to produce uniformly black impressions on paper. 
This is done by pricking the plate with innumerable small holes 
which will hold ink. In connection with mezzotint, as with all 
other forms of engraving, the ink used is a thick ink which does 
not run. After the surface of the mezzotint plate has been pre- 
pared, the high lights in the portrait or picture to be produced 
are obtained by scraping away and burnishing parts of the 
plate, thus reducing, or obliterating, the small holes, accord- 
ing to the effect desired. The prieWng of the plate, originally 
done with a roulette or small wheel covered with sharp points, 
was later done with an instrument called a cradle, or rocker. The 
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1. “Mrs. Carnac.” After Sir Joshua Reynolds by John Raphael Smith 

(1752-1812) 

2. “Mary Amelia, Countess of Salisbury.” After Sir Joshua Reynolds 

I... i/_, 4i_. /% 


3. "Lady Hamilton” (“Nature”). After George Romney by John 

Raphael Smith (1752-1812) 

4. “Qeorgiana, Duchess of Bedford.” After John Hoppner by Samuel 
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process not only punctures the plate to hold ink» but, at the same 
time, produces a burr on the surface of the metal, which, cutting 
into the paper when in the press, causes a deeper absorption of 
ink, and produces that velvety effect so characteristic of the fine 
mezzotint engraving in an early impression. The surface of the 
punctured and roughened plate is left undisturbed where the 
deepest black is required, and by a graduated scraping of the 
plate, which removes both burrs and punctures so that ink is 
held in lesser degrees, middle and light tones are obtained when 
an impression is taken from it. Dots made with a sharp point on 
a polished metal surface were long used as an adjunct to engrav- 
ings. They show on silver plates engraved for Niello (q.v.) in 
the 14th century. Prints on paper from line engravings cut on 
metal plates, probably copper, were first made about the middle 
of the 15th century, but dotted, or pointille work does not seem 
to have been much ased for some time after that. 

The 17th Century Dutch School. — About the middle of the 
17th century, Ludwig von Siegen, a Dutch officer in the Hessian 
army, who was also an amateur artist, applied the old device 
of dotted work to a metal plate, by means of a small roulette, and 
succeeded in producing an excellent print entirely by its use. In 
1654, von Siegen met Prince Rupert, count palatine of the Rhine 
and grandson of James I., at Brussels. Prince Rupert was a 
skilled amateur artist, and he became deeply interested in von 
Siegen’s invention, which he at once tried. In a short time he 
produced a very fine piece of rouletting in a print of The Large 
Executioner, after Spagnoletto, a Spanish painter. The curving 
lines, made by unskilful use of a large roulette, show clearly in 
the background. William Sherwin was a native of Hertfordshire, 
and a well known line engraver. He was also a friend of Prince 
Rupert, who is said to have taught him the new art and pre- 
sented him with a roulette. Sherwin made mezzotint portraits of 
Charles II. and of his queen in 1669, both of which were dedicated 
to Prince Rupert. 

The early mezzotinters were mostly Dutchmen, and they did 
not succeed particularly well. Curiously enough, most of their 
work was done in England. But eventually, a great Dutch artist, 
Abraham Blooteling, arrived in England in 1673, and was much 
attracted by the new art, Blooteling did much splendid work, 
particularly after Van Dyck, Kneller and Lely. But he did much 
more for the art of the mezzotint than f>roduce beautiful prints, 
because he radically changed and improved the technical part of 
the process. Instead of using only a roulette to produce dark 
space, he began by roughening the plate all over, so that if printed 
from, it would show simply a black .space, and then he cut away 
the roughness with a scraper to make the light places as required. 
This plan produced most brilliant effects. Blooteling also in- 
vented a tool, now called a rocker, which is like a very small 
spade with a toothed edge, and with this powerful instrument a 
copper or soft steel plate can quickly be roughened all over, 
rendering the use of the old roulette obsolete. The early users of 
the rocker roughened their own plates, but now this can be pro- 
fessionally done by the dealers. 

The 18th Century English School* — ^After Blooteling, and 
during the i8th century, a remarkable school of English mezzo- 
tinters became prominent, and did such distinguished work that 
abroad the process became known as La manihre anglaise. This 
pre-eminence was due, not only to their remarkable skill and the 
great beauty of their work, but also to the fact that there were 
in England at that time, several portrait painters of the very 
first rank for them to interpret. We owe the existence of the 
finest mezzotints ever done to the inspiration of men like Lely, 
Reynolds, Lawrence, Romney, Hoppner, Constable and several 
others of lesser reputations. 

Early in the i8th century an Irishman, T. Frye, tried several 
byways of art before he specialized in mezzotint, but he ended 
by “scraping” a series of large portrait heads after drawings of 
bis own. When in good condition, heads by Frye are extremely 
decorative. Another Irishman, J. MacArdell, became one of our 
greatest mezzotinters. Sir Joshua Reynolds had so high an esti- 
mation of >lacArdcirs work that he once declared he would be 
immortalized by his engravings. This is now beginning to prove 
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true, because Sir Joshua's paintings are in many cases deterior- 
ating badly, whereas a mezzotint, carefully kept under a sunk 
mount, is extremely long-lived. Richard Earlom (1743-1822) 
used only the roulette where he wanted shadow. He engraved 
the Liber Veritatis of Claude Lorrain, and by doing so he suggested 
the Liber Stndiorum of J. M. W. Turner. 

The numerous mezzotints made by Valentine Green (1739-- 
1813) are all of the highest order of excellence. He was especially 
successful in his rendering of the beautiful full length figures of 
ladies, painted by Sir Joshua Reynolds, and he frequently printed 
his engravings in brown ink. 

John Raphael Smith began his artistic career as a miniature 
painter, but eventually became one of the foremost mezzotint 
engravers. He worked mainly after Sir Joshua Reynolds, but was 
very happy in his interpretation of Romney’s graceful work. 
Smith made several engravings after his own drawings. 

S. W. Reynolds made a series of 357 small mezzotints of por- 
traits by Sir Joshua Reynolds. Mezzotints, however, arc not 
satisfactory when done on a small .scale. S. W. Reynolds was, 
in larger subjects, a highly skilful artist, and engraved many ex- 
cellent plates after his own work. He did mezzotinting on some of 
the plates in Turner’s Liber Studiorum, 

William Say used etching as an adjunct to mo.st of his fine 
mezzotints, but he was never satisfied with the small number 
of prints that could properly be made from a copper plate. He 
was the first mezzotinter to cxpieriment with the u.se of steel 
in.stead, but he did not carry his ideas out successfully. Shortly 
afterwards, however, T. G. Lupton carried farther the experi- 
ments, with the use of steel instead of copper. Say seems to have 
tried with hard steel and Lupton used soft steel very .successfully. 
Instead of being able to print only about 50 proofs of the highest 
excellence from copper, it was found possible to print about 

I, 500 from steel, without any appearance of deterioration. The 
dark places on a mezzotint are those to be looked for in worn 
prints. They ought to look like black or brown velvet. Steel 
engravings on mezzotint arc often very delicate and charming, but 
they have a tendency to hardness. The method was also carried 
out by D. Lucas, but not so successfully as by Lupton. Now 
copper engravings can be steeled over several limes and prints 
from such plates can never become rare. 

Samuel Cousins was an apprentice to S. W. Reynolds, and 
used etching and line engraving freely with his mezzotint, so 
much, indeed, that his method is known as the “mixed” style. 
But his work is effective and very popular. Cousins killed the 
art of line engraving in England by reason of his fine plate of 
Bolton Abbey, after Sir Edwin Landseer, published in 1837. This 
plate proved that such a picture could be produced much more 
easily and effectively by mezzotint than it could by line engraving. 

Among modern mezzotint engravers many are highly skilled, 
and most of them have cho.sen particular artists for their especial 
study. Sir Frank Short has been particularly .successful in his 
interpretation of G. F. Walt’s powerful work; C. W. Campbell 
with the delicate fancies of Sir E. Burne Jones; J. D. Miller 
follows Lord Leighton; G. P. Robinson, Sir Frank Dicksee; 
Norman Hirst, W. Draper, and now the process of photogravure 
has reached such a high stale of excellence that little room is left 
for the earlier art. (See also Etching; Engraving.) 

Bibliography. — A. Browne, Ars Pictoria (1669)/ J. Evelyn, Sculp- 
iura (1662), with the first mezzotint ever published In a book, a head 
of the Large Executioner, by Prince Rupert; J. C. Le Blon, Colorhto 
(1737) ; H. D. Chclsum, A History of the Art of Engraving in 
Mezzotinto (Winchester, 1786); G. K. Nagler, Kiinstler-Lexikon 
(Miinchen, 1835-52) ; L. de Labordc, Histoire de la Gravure en 
maniire noire (1839) ; J. Maberly, The Print Collector (1844) ; T. H. 
Fielding, The Art of Engraving (1854) ; S. Redgrave, Dictionary of 
Artists of the English School (1874) ; W. G. Rawlinson, Turners 
Liber Studiorum (1878) ; P. G. Hamerton, The Graphic Arts (1882) ; 

J. C. Smith. British Mezzotinto Portraits (1883); Sir F. Short, On 
the Making of Etchings (1888) ; Sir H. von Herkomer, Etching and 
Mezzotint Engraving (1892) ; H. Paton, Etching, Drypoint, Mezzotint 
(1895) ; H. W. Singer and W. Strang, Etching, Engraving and other 
Methods of Printing Pictures (1807); Sir F. Wedmorc, Fine Prints 
(1897) ; A. Whitman, Masters of Mezzotint (1898) ; J. Frankau, John 
Raphael Smith (1903) ; C. J. Davenport, A/ccco/iwtj (1904). 
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MFinamo or eixunga, general names for a chain of 
volcanic mountains extending across the central African rift- 
valley immediately north of Lake Kivu. The range completely 
blocks the valley at this point, forming a divide between the 
rivers flowing north to the Nile and the waters of Lake Kivu, 
connected through Tanganyika with the Congo system. The 
chain consists of two groups of mountains, surrounded by a vast 
lava field. The lavas belong to a ncphelinite suite with leucite and 
mclilite as frequent minerals. The western group lies directly 
north of Lake Kivu, and contains two active volcanoes, Kirunga- 
cha-gongo, the nearest to the lake (ij,iy4 ft.), and Kirunga- 
namlagira (g,7ii ft.), lo m. farther north. The eastern group 
contains several higher peaks, Karissimbi (14,683 ft.), Mikeno 
(14,385 ft.) and Muhavuru (13,562 ft.). The latter is the moun- 
tain to which the names Mfumbiro and Kirunga were originally 
applied and its crater contains a lake. Some 6 m. W. of Muha- 
vuru is Sabyino (Sabin jo), ii,vSSi ft. high. The eastern peaks 
are snowclad for a part of the year. North of these high moun- 
tains is a district, extending towards Lake Albert, containing 
hundreds of low peaks and extinct volcanoes. It is to this region 
that the name Umfumbira or Mfumbiro is said properly to belong. 

Mfumbiro. i.e., Muhavuru, was first seen by a white man in 
1861, J. H. Speke obtaining a distant view of the cone, which was 
also seen by H. M. Stanley in 1876. Its true position was first 
ascertained by Franz Stuhlmann in 1891. In 1894 Count von 
Gdtzen travelled through the region which was subsequently 
explored by E. S. Grogan, Maj. St. Hill Gibbons, Capt. Herrmann, 
Dr. R. Kandt, Sir Alfred Sharp (1912) and others, the chief 
heights being determined in 1903. In 1907-08 the range was 
geologically and topographically examined by the duke of Meck- 
lenberg's expedition. By the Anglo-German agreement of the ist 
of July 1890 “Mount Mfumbiro” was included in the British 
sphere in East Africa. 

Bjbmogkapiiy. — Count von Gdtzen, Dutch Ajrika von 0 .st nach 
West (1895) ; Captain Herrmann, Vulkan^ebiet des zCntralajrikanischen 
Grabens (Berlin, 1904) ; Adolf Friedrich, duke of Mecklenburg, Ins 
Innerste Ajrika (Leipzig, 1909); Sir Alfred Shaifie, “The Kivu 
Country,” Gvogr. Journ. (1916). 

MHOW, a town of Central India, wJth British military canton- 
ment, within the state of Indore. Pop. (1921), 31.737. It is 
one of the chief military stations of India. There are two high 
schools, a Zoroastrian and a Canadian mis.sion, the Dorabji 
Pestonji dispensary, and a gaol. 

MIAGAO, a municipality (with administration centre and 
94 barrios or districts), on the south coast of the province of 
Iloilo, island of Panay, Philippine islands, about 25 m. west of 
Iloilo, the provincial capital. Pop. (1918), 24,556. The climate 
is comparatively cool and healthy. The most important local 
industry is the weaving of abaca and pina fabrics. In 1918, it 
had 2,717 hou.sehold indu.stry establishments with outputs valued 
at 849,300 pesos; and seven sugar mills. Of the 17 schools, 12 
w^ere public. The language spoken is a dialect of Bisavan. 

MIAMI, a tribe of North American Indians of Algonquian 
stock, first found in south-eastern Wisconsin, about 1750. Their 
civilization was advanced and they lived in stockaded towns. 

MIAMI, a town of Gila county, Arizona, U.S.A., 6 m. S.W. 
of Globe (q.v.) on Federal highway 180 and the Southern Pacific 
railway. Pop. (1920). 6,689 (43% foreign-born white). It is a 
great copper-mining camp of the Globe-Miami district (which 
ranks third in the United States in the production of copper), in 
a cattle-raising and truck-farming region, containing many and 
varied mineral dcixjsils and much beautiful scenery. 

MIAMI, a city of south-eastern Florida, U.S.A., the county 
scat of Dade county; on Biscayne bay, at the mouth of the 
Miami river, from whicli a canal extends to Lake Okeechobee. 
It is on federal highways i and 94; has two municipal and one 
commercial airport; and is served by the Florida East Coast and 
the Seaboard Air Line railways, the Pan-American Airway and 
various .steam.sbip lines. The population was 69,754 (32% ne- 
groes) in 1Q25 (State census); 131,286 in 1926, after annexations 
of territory (special enumeration under the supervision of the 
Federal Census Bureau); and was estimated locally at 157,000 in 
1928. Miami is the metropolis of south-eastern Florida, with a 


history which justifies its sobriquet “the magic city.” Founded in 
1896, by 1927 it had an assessed valuation of $389,853,131; its 
bank clearings in 1926 totalled $855,200,000; and in January 
1928, it celebrated the completion of a programme of improve- 
ments costing $300,000,000. The city (on latitude 25"^ 47') has 
a sub-tropical climate and vegetation. The average monthly mean 
temperature ranges from 66.5° F in January to 81-4° in August, 
and the extremes on record are 27® and 97®. Facilities are at hand 
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for every conceivable sport and variety of recreation compatible 
with the climate. The harbour and channel (3-5 m.) to the ocean 
have been deepened by the Federal Government to 25 ft., accom- 
modating large ocean-going vessels, and improvement of the inland 
waterway to Jacksonville is under w\'3y. Along the bay for 15 m. 
runs a 100 ft. boulevard, bordered with royal palms, and a 
w^atcr-fronl park has been created by filling in 43 acres. A 
27-story county courthouse was completed in 1927, and office 
buildings and hotels arc on a corresiwnding scale. Miami has 
extensive commercial fisheries, and its manufacturing industries 
(with an output in 1925 valued at $22,207,524) arc already im- 
portant and arc growing rapidly. It ships large quantities of grape- 
fruit, oranges, limes, pineapples, avocados, and other fruits, coco- 
nuts, and early vegetables. 

In 1S96 Henry M. Flagler extended the Florida East Coast 
railway 10 Miami (then a little Indian trading post con.sisting of 
two dwellings, a storehouse, and the small stone Ft. Dallas, erected 
in 1836 during the Seminole wars), and began the construction 
of the Royal Palm hotel. On July 28, 1896, the city was incorpo- 
rated, with a population of 260. By 1910 it had grown to 5,471; 
by 1920 to 29,571. It was one of the principal foci in the rush 
to Florida which began in 1922. At the opening of the winter of 
1925-26, when the boom was at its height, adventurers were 
arrhing from all parts of the United Statc.s by rail, steamer, auto- 
mobile, mule and on foot, at the rate of 6,000 a day, and leaving 
at the rate of 2,000 a day. Shelter was at a premium. Building 
was pushed at top speed, and tent colonics sprang up until they 
pre.sentcd a serious sanitary problem. In September 1926, the 
city was seriou.sly damaged by a West Indian hurricane, but it 
escaped with slight loss in the storm of 1928. Tlie city is under 
a commission-manager form of government. 

MIAMI, a city near the north-eastern corner of Oklahoma, 
U.S.A., on the Neosho river and federal highway 66; the county 
seat of Ottawa county. It is served by the Frisco, the Kansas. 
Oklahoma and Gulf, and electric railways. The population was 
6,802 in 1920 (93% native white) and was estimated locally at 
11,000 in 1928. It is the metropolis of the principal lead and zini 
mining district of the state, which in 1926 produced ores con- 
taining 65,473 tons of lead and 253,897 tons of zinc. There are 
smelters and various other manufacturing industries. Miami 
was founded in 1893 and incorporated as a city in 1895. 
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MIAMISBURG, a village of Montgomery county, Ohio, 
U.S.A., II m. S.S.W. of Da3^on, on the Miami river and Federal 
highway 25. It is served by the Baltimore and Ohio, the Big 
Four and the Erie railways, and by interurban electric and motor- 
bus lines. Pop. 4,383 in 1920 (97% native white). It is in the 
heart of the tobacco district of the State, and has flour, pulp and 
paper mills, and various other manufacturing industries. 

MIANTONOMO (is65?--i643), chief of the Narraganset 
tribe of North American Indians, nephew of their grand sachem, 
Canonicus (d. 1647). He seems to have been friendly to the 
English colonists of Massachusetts and Connecticut, though he was 
accused of being treacherous. In 1637 he permitted John Mason 
to lead his Connecticut expedition against the Pequot Indians 
through the Narraganset country, and in 1638 he signed for the 
Narraganset the tripartite treaty between that tribe, the Connecti- 
cut colonists and the Mohegan Indians, which provided for a per- 
petual peace between the parties. In 1643 a quarrel broke out be- 
tween the Mohegan and the Narraganset, and Miantonomo led his 
warriors against those of Uncas, the Mohegan sachem. He was 
defeated and captured at what is now Norwich, Conn., and was 
later tried at Boston. A committee of five clergymen, to whom 
his case was referred, recommended that he be executed, and the 
commissioners accordingly sentenced him to death and chose 
Uncas as his executioner. Miantonomo, who was kept in ignorance 
of this sentence, W’as taken to the scene of his defeat and was there 


tomahawked in cold blood by Wawequa, the brother of Uncas. 
There is a monument to Miantonomo in Sachem’s Park, Norwich, 
Conn. 

MIANWALI, a town and district of India in the Punjab. 
The town is situated on the left bank of the Indus, 655 ft. above 
sea-level. Pop. (1921) 9,115. The district was formed in lyoi, 
after the creation of the North-West Frontier Province, out of the 
Cis-lndus portions of Bannu and Dera Ismail Khan districts. 
Area, 5,395 sq.m. Pop. (1921), 358,205. 

About three-quarters of the district lies 1 1 
the east of the Indus. Along the river is 
a low fertile tract, liable to floods. The 
remaining upland, known as the Thai, is 
barren and sandy, cultivable only where 
irrigation is possible. In the north-east 
the district includes the western flank of 
the Salt Range. The part of the district 
west of the Indus is a level and fairly fer- 
tile plain. The chief agricultural products 
are wheat and other grains and oil-seeds. 

Hides and wool are also exported, together 
with small quantities of alum (abundant 
in the Salt Range), salt (from the Salt and 
Maidani ranges), and coal of poor quality, 
which is found at several points. 

mAOTSZE, a hill tribe of southern 
China, of Northern Burma and Indo- courtesy of the under. 
China. At one time they occupied the fer- rervice, London 

tile lands of central China, but were driven ^ south-west- 

into the mountains of the southern prov- with his son 

inces. They were driven out of Hunan about 800 b.c. and were 
finally crushed by the emperor K’ien-Lung. (See also Man.) 

See Playfair, The Miaotzu of Kwei-chow and Yunnan (1877). 



^ MIAOULIS, ANDREAS VOKOS or Boko.s (1768-1835), 
Creek admiral and politician, was bom in Negropont. He settled 
in the island of Hydra east of the Morea, and with the islanders 
took an early and active part in the Greek War of Independence. 
As early as 1822 Miaoulis was appointed navarch, or admiral, of 
the swarm of small vessels which formed the insurgent fleet. For 
the events of the struggle see Greek Ind'-'pendevp^;, or. 
He continued to be the naval chief of the Greeks till Lord Dun- 
donald. entered their service in 1827, when he retired in order 
to leave the English officer free to act as commander. When in- 
dependence had been obtained, Miaoulis in his old age was en- 
tangled in the civil conflicts of his country, as an opponent of 
Capodistrias and the Russian party. He had to employ his skill 
jn the employment of fireships against them at Poros in 1831. 


He died on June 24, 1835 at Athens. 

MICA, a group of widely distributed rock-forming minerals, 
some of which have important commercial applications. The 
principal members of the group are muscovite, biotite, phlogopite 
and lepidolite (q,v.). The name is the Lat. mica, a grain, but is 
confused with nUcare, to glitter, the German word for mica, Glim- 
mer, having also the meaning of glitter. 

Mineralogical Characters. — ^The micas are characterized by a 
very easy cleavage in a single direction and by the high degree of 
flexibility, elasticity and toughness of the extremely thin cleavage 
flakes. They all crystallize in the monoclinic system, often, how- 
ever, in forms closely resembling those of the rhombohedral or 
orthorhombic systems. Crystals have usually the form of hexa- 
gonal or rhomb-shaped scales, plates or prisms, with plane angles 
of 60° and 120“, and, with the exception of the basal planes, are 
only rarely bounded by smooth and well-ilefined faces. The dif- 
ferent species have very nearly the same forms and intcrfacial 
angles, and the crystals not infrequently occur intergrown together 
in parallel position; those of Vesuvian biotite are the best 
developed. 

When a cleavage flake of mica is struck a sharp blow with a 
blunt needle-point a “percussion figure” or six-rayed star of 
cracks is developed; the rays intersect at angles of approximately 
60®, and the pair most prominently developed arc parallel to the 
plane of symmetry of the crystal. A similar six-rayed system of 
cracks, bisecting the angles between the rays of the previous .set, 
is produced when a blunt punch is gradually pressed against a 
sheet of mica; this is known as the “pressure figure.” These 
cracks coincide with planes of easy separation or of gliding in the 
crystal; they are especially useful in helping to determine the 
crj^stallographic orientation of a cleavage flake when crystal faces 
are absent. Sheets of mica which have been subjected to earth- 
movements are frequently cracked and ridged parallel to these 
directions, and are then valueless for economic purposes. 

In their optical characters the micas exhibit considerable varia- 
tions. The indices of refraction are not high, the mean index being 
about I -58-1 -60, but the double refraction is very strong (0 04- 
0-05) and is negative in sign. The angle between the optic axes 
varies from 70-50® in muscovite and lepidolite to lo-o® in biotite 
and phlogopite; the latter are thus frequently practically uniaxial. 
The acute bisectrix of the optic axes never deviates from the 
normal to the basal plane by more than a degree or two, hence a 
cleavage flake of mica will always show an optic figure in con- 
vergent light when placed on the stage of a polarizing microscope. 
The plane of the optic axes may be either perpendicular or paral- 
lel to the plane of symmetry of the crystal, and according to its 
po.sition two classes of mica are distinguished. To the first class, 
with the optic axial plane perpendicular to the plane of symmetry, 
belong muscovite, lepidolite, paragonite, and a rare variety of 
biotite called anomite; the second class includes zinnwaldite, phlo- 
gopitc, Icpidomelane and most piotites. Dark coloured micas are 
strongly pleochroic. 

The different kinds of mica vary from perfectly colourless and 
transparent — as in muscovite — through shades of yellow, green, 
red and brown to black and opaque — as in Icpidomelane; the 
former have a pearly lustre and the latter a submctallic lustre on 
the cleavage surfaces. Sheets \’ery often show coloured rings and 
bands (Newton’s rings), due to the interference of light at the 
surfaces of internal cleavage cracks. The sp.gr. varies between 
2*7 and 3*1 in the different species. The hardness is 2-3; smooth 
cleavage surfaces can be just scratched with the finger-nail. Micas 
are bad conductors of heat and electricity, and it is on these 
properties that many of their technical applications depend. In- 
clusions of other minerals are frequently to be observed, and 
flattened crystals of garnet, films of quartz, and needles of tour- 
maline arc not uncommon. Cleavage sheets arc frequently dis- 
figured and rendered of little value by brown, red or black spots 
and stains, often with a dendritic arrangement of iron oxides. 
Minute acicular inclusions, probably of rutile, arranged parallel to 
the rays of the percussion figure, give rise to the phenomenon of 
“asterism” in some micas, particularly phlogopite ; a candle-flame 
or spot of light viewed through a cleavage sheet of such mica 
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appears as a six-rayed star. 

Chemical Composition. — ^The micas are extremely complex 
and variable in composition. They are silicates, usually ortho- 
silicates, of aluminium together with alkalis (potassium, sodium, 
lithium, rarely rubidium and caesium), basic hydrogen, and, in 
some species magnesium, ferrous and ferric iron, rarely chromium, 
manganese and barium. Fluorine is also often an essential con- 
stituent, and titanium is sometimes present. 

The composition of the several species of mica is given by the 
following formulae, some of which arc only approximate, and 
many attempts have been made to explain the variations in com- 
position. It will be seen that they may be divided into two groups 
— ^alkali-micas (potash-mica, etc.) and ferromagnesian micas — 
which correspond roughly with the division into light and dark 
micas. 


Muscovite . 

Paragonite 

Lepidolitc . 

Zinnwaldite 

Hiotitc 

Phlogopite 


H*K Al.,(SiO0a 

HaNaAlatSiOOa 

KLi[Al(OH,F) 2 ]Al(SiOa)* 

(K,Li)3[Al(0H,F)2]FcAl2Si50,« 

(H,K)o(Mg,Fe)2(Al.Fe2(Si04)s 

IH,K,(MgF)],Mg2Al(Si04). 


The water which is present in muscovite to the extent of 4 to 
, and rather less in the other species, is expelled only at a high 
temperature; it is therefore water of constitution, existing as 
basic hydrogen or as hydroxyl replacing fluorine. 

Roscoelite is a mica in which the aluminium is largely replaced 
by vanadium (V2O3, 30%); it occurs as brownish-green scaly 
aggregates, intimately associated with tcllurides of gold in Cali- 
fornia, Colorado and Western Australia. 

Occurrence. — Mica occurs as a primary and essential constitu- 
ent of igneous rocks of almost all kinds; it is also a common pro- 
duct of alteration of many mineral silicates, both by weathering 
and by contact- and dynamo-metamorphic processes. In sedimen- 
tary rocks it occurs as detrital material. 

Muscovite and biotitc are commonly found in siliceous rocks, 
whilst phlogopite is characteristic of calcareous rocks. The best 
crystallized specimens of any mica are afforded by the small 
brilliant crystals of biotitc, which encrust cavities in the lime- 
stone blocks ejected from Monte Somma, Vesuvius. Large sheets 
of muscovite, such as are of commercial value, are found only in 
the very coarsely crystallized pegmatite veins traversing granite, 
gneiss or mica-schist. These veins consist of felspar, quartz and 
mica, often with smaller amounts of other crystallized minerals, 
such as tourmaline, beryl and garnet; they are worked for mica 
in India, the United States (South Dakota, Colorado and Ala- 
bama), and Brazil (Goyaz, Bahia and Minas Gcraes). The com- 
mercially valuable micas of Canada and Ceylon are mainly phlogo- 
pite (q.v.), which has a rather different mode of occurrence. The 
mica mined in India is practically all muscovite. The principal 
mining districts are those of Hazaribagh in Bengal and Nellore 
in Madras; in the former district the mica has usually a ruby 
tint, whilst in the latter it is more often greenish. In the Inikurti 
mine, Nellore, “books” of mica measuring 10ft. across, and up 
to 15ft. across the folia have been found, and rectangular sheets 
measuring 30 by 24in. and free from cracks and flaws have 
frequently been obtained. 

Uses.-^n account of its transparency and its resistance to 
fire and sudden changes of temperature mica has been much used 
for the windows of stoves and lanterns, for the peep-holes of 
furnaces, and the chimneys of lamps and gas-burners. At one 
time it was used for window panes of houses and the port-holes 
of Russian men-of-war, being commonly known as “Muscovy 
glass.” Spangles of mica are much used for decorative purposes 
of various kinds, and the mineral was formerly known as gheies 
Mariae (Ger., Franenglas) because of its use for decorating 
statues of the Virgin. The lapis specularis of Pliny, scattered 
over the Circus Maximus to produce a shining whiteness, was 
probably mica. Large quantities of ground mica are used in the 
manufacture of wall-paper, and to produce a frosted effect on toys, 
stage scenery, etc. Powdered mica is also used in the manu- 
facture of paints and paper, as a lubricant, and as an absorbent 


World's Prodmtion of MicOy ig2t--2S 
In Metric Tons 

(Compiled by L. M. Jones of the U.S. Bureau of Mines) 


Country 

192X 

1922 

1923 

1924 

1925 

North America 






Canada 

637 

3,038 

3.197 

3,711 

3,647 

United States .... 

2,674 

6,514 

8,243 

4.934 

9,609 

South America 

Argentina* .... 

147 

64 

87 

120 

IT9 

Brazil* 

46 

67 

5h 

79 

bS 

Europe 





Norway* 

2 

1 

10 

25 

t 

Rumania 



6 



Russia 

t 

8 

t 

t 

t 

Spain 

2 


3 

Sweden 

t 

8 

5 

4 

t 

Asia 




Ceylon* 

5 

I 

I 


I 

Chosen 

11 

19 

11 

23 

20 

India (British) 

1,650 

1,610 

1,720 

2,078 

t 

Japan 

t 

15 

430 

t 

t 

Africa 






Madagascar* .... 

141 

02 

165 

286 

267 

Rhodesia, Southern 

77 

60 

8.3 

136 

132 

Tanganyika Territory* . 

Union of South Africa (Trans- 

3 

II 

33 

57 

t 

vaal) 

I 

3 

IS 

735 

1,400 

Oceania 

Australia 






Northern Terri toiy . 

1 

1 

3 

3 

3 

Queensland .... 


t 



I 

Western Australia* 


2 





^Exports. fData not available. {Less than J ton. 


World's Production of Sheet Mica^ igoi-ss 
In Metric Tons 


Year 

United 

States 

India 

Canada 

other 

countries 

I'otal 

1921 . 

337 

1,650 

1 80 

436 

2,603 

1922 

489 

1,619 

179 

353 

2,639 

1923 . 

936 

1,720 

412 

908 

3,976 

1924 

663 

2,078 

618 

1,468 

4.827 

1925 . 

814 


396 

2,098 

* 


*Data not available. 


of nitro-glycerine and disinfectants. Sheets of mica are used 
as a surface for painting, especially in India; for lantern slides; 
for carrying photographic films; as a protective covering for 
pictures and historical documents; for mounting soft and collap- 
sible natural history specimens preserved in spirit; for vanes 
of anemometers; for mirrors of delicate physical instruments; for 
various optical and many other purposes. Being a bad conductor 
of heat it is used for the packing and jackets of boilers and 
steam-pipes. Other applications depend on the strength of its 
resistance to acids. 

The most extensive application of mica at the present day 
is for electrical purposes. Being a bad conductor of electricity 
it is of value as an insulator, and the smooth flexible sheets are 
much used in the construction of armatures of dynamos and in 
other electrical machinery. “Micanite” or “micanite cloth” — small 
sheets of mica cemented with shellac or other insulating cement 
on cloth or paper — ^is used for various purposes. 

Muscovite and phlogopite are practically the only species u.sed 
commercially. Phlogopite is rarely found as colourless transpar- 
ent sheets and is therefore almost exclusively used for electrical 
purposes. Many other uses of mica might be mentioned: the 
potassium it contains renders it of value as a manure, and the 
species lepidolite is largely employed’ in the manufacture of 
lithium and rubidium salts. 

Mining, Preparation and Value. — Mica mining is an indus- 
try of considerable importance, especially in India where*, how- 
ever, methods are very primitive and wasteful. In working down- 
wards in open quarries and in tortuous shafts and passages much 
of the mica is damaged and a large amount of labour is expended 
in hauling waste material to the surface. Since the mineral occurs 
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in definite veins a more satisfactory and economical method of 
working would be that adopted in metalliferous mines, with a ver- 
tical shaft, cross-cuts, and levels running along the strike of the 
vein ; the mica could then be extracted by overhead stopping, and 
the waste material used for hlling up the worked-out excava- 
tions. 

In dressing mica the “books’* are split along the cleavage into 
sheets of the required thickness, and the sheets trimmed into 
rectangles with a sharp knife, shears or guillotine, stained and 
damaged portions being rejected. The dressed sheets are sorted 
according to size, transparency, colour and freedom from spots 
or stains. Scrap mica is ground to powder or used in the 
manufacture of micanite. 

See Sir T. H. Holland, “The Mica Deposits of India,” Memoirs 
of the Geological Survey of India (1902), xxxiv. 11-121; F. Cirkel, 
Mica: its Occurrence^ Exploitation and Uses (Canada, Mines Branch, 
Ottawa; 2nd edit, by H. S. de Schmid, 1912, No. 118); Mica Imp. 
Mineral Resources Bureau, London, 1922. (L. J. S.) 

MICA PRODUCTION 

From any one mine the percentage of the output of mica that 
can be manufactured in the sheets seldom exceeds 10%. Formerly 
the rejected material was mostly wasted; to-day this scrap mica is 
in active demand for grinding. 

The term vcrniiculite is applied to the group of micaceous 
minerals which generally are alteration products of mica. Until 
a few years ago the few known deix)sits were considered a mineral 
curiosity. Large quantities have recently been discovered in 
Colorado and Montana, and have attracted attention to the com- 
mercial possibilities. The most pronounced characteristic of 
vermiculite is great expansion by heating which takes place in 
only one direction, at right angles to the cleavage. 

During expansion the volume increases up to sixteen times the 
original. At the same time the colour changes according to the 
degree of heat and the exposure to the air. This change is be- 
lieved to be caused by the oxidation of the iron in the mica and 
therefore to vary with the amount of oxygen available. The 
expanded product has been found to be an excellent heat insulator 
and sound deadener, and to possess possibilities as a paint and 
calcimine pigment. 

MICAH, the sixth in literary order of the “minor prophets” 
of the Old Testament, is not to be confused with the 9th century 
Micaiah (i Kings xxii.; the gloss in verse 28b, quoting Micah 
i. 2, and absent from the Greek version, shows that such con- 
fusion occurred at an early date). Micah was a younger con- 
temporary of Isaiah, living in the closing decades of the 8th cen- 
tury, though, unlike Isaiah, he belonged to the country, not to the 
city. He is called “the Morashtite” as being a native of More- 
sheth-Gath (i.14), i.c.^ a daughter-village of Gath, in the “Sheph- 
elah,” a district in which his interest is manifest (i. 10-15). 

The editorial title of the book of Micah declares that Micah 
prophesied “in the days of Jotham (739-734), Ahaz (733-721) 
and Hezekiah (720-693), kings of Judah.” Nothing in the book 
itself can claim to belong to the reign of Jotham, but the prophecy 
against Samaria (i.5-8) may have been uttered originally before 
the fall of Samaria in 722, in the reign of Ahaz. In its present 
form, however, it has been incorporated in a prophecy against 
.ludah, belonging most probably, to the years shortly before 701, 
when a new Palestinian rising provoked Sennacherib’s campaign. 
This prophetic activity of Micah under Hezekiah is confirmed by 
the direct statement of Jer. xxvi. 17 seq., where Mic. hi. 12 is 
quoted (“Zion shall be plowed as a field,” etc.). The verse quoted 
forms the climax of Mic. i.-iii., from which chapters only any 
certain conclusions as to the prophetic message of the historic 
Micah can be drawn; the remaining sections of the present book 
t iv.-v., vi.-vii.) consist, in whole or in greater part, of writings 
belonging to a later period. 

The subject-matter of i.-iii. consists of a declaration of divine 
judgment against Israel, a warning to other nations (i.2). This 
takes the form of a theophany (i.3,4) and Issues in the destruc- 
tion of the northern and southern capitals (i.5), in which the evil 
to be punished is concentrated, and in the destruction of idols. 
The prophet wears the garb of a mourner, and loudly laments the 
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fate that befalls Judah as well as Samaria, in a “dirge” that de- 
scribes the destruction of the country-side, with many plays on 
names (i.io-i6). The moral evils denounced arc the rapacity of 
“land-grabbers” and the eviction of former owners (ii.i-ii), the 
injustice of rulers and the falsity of prophets (iii.i-8), whose 
selfish interests dictate their conduct (iii.9-12). Their false con- 
fidence in the protection of Yahwch can have but one issue — the 
destruction of Jerusalem and its temple. 

Our only evidence as to the reception of Micah's message by 
his contemporaries is that afforded by Jer. xxvi. 17 seq., both 
directly, in the recorded effect on Hezekiah and the people; and 
indirectly, in the fact that the impression created was remem- 
bered a century afterwards. Micah resembles Amos, both in his 
country origin, and in his general character, which expresses itself 
in strong emphasis on the ethical side of religion. As the last of 
the four great prophets of the 8th century he undoubtedly con- 
tributed to that religious and ethical reformation whose literary 
monument is the Book of Deuteronomy. 

The remainder of the book bearing the name of Micah falls into 
two main divisions, viz., iv., v. and vi., vii. Each differs from the 
first division (i.-iii.) in a marked degree. The second consists 
mainly of prophecies of restoration including eschatological (iv.i 
seq.) and Messianic (v. 2 seq.) hopes. The third is formed of 
three or four apparently unrelated pas.sages, on the spirituality of 
true worship (vi. 1-8), social immorality and its doom (vi. 9-16; 
vii. 1-6), and Israel’s future recovery from present adversity 
through Divine grace (vii. 7-20). It is improbable that much, if 
any, of these chapters can be ascribed to Micah himself, not only 
because their contents are so different from his undoubted work 
(i.-iii.), for which he was subsequently remembered (Jer. 
xxvi. 18), but because they presuppose the historic outlook of the 
Exile, or a later age (e.g., iv. 6 seq.; vii. 7 seq.). It is neither 
psychologically nor historically impossible for a prophet of judg- 
ment to be also a prophet of comfort; but the internal evidence 
of composite and (in whole or part) later authorship must out- 
weigh the traditional attachment of these pas.sagc.s to a rns. con- 
taining the work of Micah. It is noteworthy that the triple divi- 
sion of the book of Micah (i.-iii.; iv., v.; vi., vii.) corresponds 
with that of the book of Isaiah (i.-xxxix.; xl.-lv.; Ivi.-lxvi.) in the 
character of the three divisions (judgment; coming restoration; 
prayer for help in adversity) respectively, and in the fact that 
the first alone gives us prc-exilic writing in the actual words of the 
prophet to whom the whole book is ascribed. In both ca.ses, it 
need hardly be said, the great literary and spiritual value of the 
later passages ought in no way to suffer prejudice from critical 
conditions as to their date and authorship. Amongst these pas- 
sages there arc two that call for special notice. The first is the 
prophecy that the little clan of Ephrathah, which includes Beth- 
lehem, the birthplace of David, is destined to be the source from 
which comes the future Davidic prince who shall “shepherd” the 
Messianic kingdom (v. 2, 4; the intervening verse is a gloss, con- 
necting this “Messiah” with a Messianic interpretation of Is. vii. 
14). The second is the summary of the fundamental principles of 
prophetic religion — justice, mercy, and humility (vi. 6-8). 

Bibliography. — ^The German commentaries of Nowack (1897, 
1904), Wellhausen (1898), Marti (i904)» Scllin (1922); the French 
commentary of van Hoonacker (1908) ; the English commentaries of 
Cheyne {Cambridge Bible, 1882) ; G. A. Smith (1896, 1927) ; J. M. 
P. Smith (Internationa Critical Commentary 1912) ; H. Wheeler 
Robinson (in Peahens Commentary, 1919) j G- W. Wade {Westminster 
Commentary, 1925) ; T. H. Robinson (in Clarendon Bible, O. T., 
voLIII. 1926). (H. W. R.) 

MICA-SCHIST, in petrology, a rock composed essentially 
of mica and quartz, and possessing a foliated or schisto.se struc- 
ture due to the parallel arrangement of the mica flakes. Mica- 
schists differ from gneisses principally by the absence of conspic- 
uous alternations of schistose and granular bands characteristic 
of the latter rocks, and by the paucity of felspar minerals. 
Between phyllite and mica-schist there arc all gradations. Mica- 
schists possess a greater variety of constituent minerals and are 
more coarsely crystallized. The mica may be muscovite or 
biotite; both are often present. Paragonite and fuchsite are rare. 
In addition to quartz, minor quantities of albite or oligoclase fel- 
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spar are frequently found. A great number of accessory minerals 
arc known in mica-schists, and when these are conspicuous they 
may be regarded as constituting special varieties receiving dis- 
tinctive names. These minerals include almandine garnet, stauro- 
litc, kyanite, andalusite and sillimanitc. Many of them arc 
indicators of a special grade of metamorphism. Minor accessories 
include rutile, hematite, ilmenite, tourmaline and zircon. 

In nearly all cases mica-schists are metamorphosed sedimentary 
rocks of the composition of clays, shales and slates, though 
examples are known w^hich are clearly transmuted acid igneous 
rocks, such as rhyolites and porphyries. The origin of these latter 
types, if not decipherable by their field relations, is usually 
indicated by their bulk chemical composition. 

The common associates of mica-schist are quartzites, quartz- 
schists and limestones, representing sediments of a siliceous and 
calcareous nature interstrati tied with clays and mudstones from 
which the mica -schists are derived. 

Like all met amorphic rocks mica-schists are principally found 
in areas of pre-Cambrian rocks. In the mountain chains of the 
Alps, the Himalayas, etc., mica -schists of Palaeozoic and Mesozoic 
age are known as they are seen to pass into sediments containing 
recognizable fossils. At Bergen, in Norway, Palaeozoic fossils 
have been found in mica-schists, and some of the Mesozoic schists 
of the Alps retain identifiable organic remains. Mica-schists are 
rarely of economic value, being too fissile for building-stones and 
too brittle for roofing slates. (See also Schists.) (C. E. T.) 

MICHAEL, an Old Testament name, synon3mious with 
Micaiah or Micah (Num. xiii. 13; i Chron. v. 13, passim). In 
the book of Daniel the name (which means ^^Who is like God?”) 
is given to one of the chief “princes” of the heavenly host, the 
guardian angel or “prince” of Israel (Dan. x. 13, 21; xii. i; cj. 
Enoch XX. 5 and possibly Mai, iii. 1). He holds the secret of the 
mighty “word" by which God created heaven and earth (Enoch 
Ixix. 14), and w^as “the angel who spoke to Moses in the Mount” 

( Acts vii. 38). It was through Babylonian and Persian influence 
that names were given to the angels, and Michael finds a parallel 
in Vohumano, “Ahura’s first masterpiece,” one of the Zoroastrian 
Amesha-spentas or arch-angels. It is as guardian angel of Israel, 
or of the Church, the true Israel, that Michael appears in Jude 
9 and Rev. xii. 7. 

MICHAEL, the name of nine East-Roman emperors. 

Michael I. Rhancabes (d. 845), an obscure nobleman who 
had married Procopia, the daughter of Nicephorus I. He was 
made emperor in a revolution against his brother-in-law, Staura- 
cius (811). 

Elected as the tool of the orthodox party, Michael diligently per- 
secuted the iconoclasts on the northern and eastern frontiers of 
the empire, but allowed the Bulgarians to ravage a great part of 
Macedonia and Thrace : having at last taken the field in the spring 
of 813, he w^as defeated near Versinikia, and relegated to a mon- 
astery in the island of Prote where he died in 845. 

Michael II., called Psellus, “the stammerer,” emperor 820- 
829, a native of Amorium in Phrygia, began life as a private sol- 
dier. but rose by his talents to the rank of general. He had been 
sentenced to death in December 820 for a conspiracy against Leo 
the Armenian; his partisans, however, succeeded in assassinating 
Leo and called Michael to the throne. The principal features of his 
reign were a struggle against his brother general, Thomas (822- 
824) ; the conquest of Crete by the Saracens in 823; and the be- 
ginning of their attacks upon Sicily (827). 

Michael III. (839-867), “the drunkard,” was grandson of 
Michael II., and succeeded his father Theophilus when three years 
old (842). During his minority the empire was governed by his 
mother Theodora who entirely neglected the education of 

her son. As a result Michael grew up a debauchee, and fell under 
the sway of his uncle Bardas, who induced him to banish Theodora 
to a convent, and practically assumed the chief control (857); 
in the wars of the period Michael himself took a more active part. 
During a conflict with the Saracens of the Euphrates (856-63), 
the emperor sustained a personal defeat (860), which was re- 
trieved by a great victory on the part of his uncle Petronas in Asia 
Minor. In 861 Michael and Bardas invaded Bulgaria and secured 


Jthc conversion of the king to Christianity. On sea the empire 
suffered under the ravages of the Cretan corsairs; and in 865 the 
first pillaging expedition of the Russians endangered the Bosporus. 
In 867 Michael was assassinated by Basil the Macedonian. 

Michael IV. (d. 1041), “the Paphlagonian,” owed his eleva- 
tion to Zoe, the wife of Romanus III., who poisoned her husband 
and married Michael, her chamberlain (1034). Michael, how- 
ever, being weak and subject to epileptic fits, left the government 
in the hands of his brother, John the Eunuch. John’s reforms of 
the army and financial system revived for a while the strength of 
the Empire. On the eastern frontier the important post of Edessa 
was relieved. The western Saracens were almost driven out of 
Sicily (1038-40); but an expedition against the Italian Normans 
suffered several defeats, and subsequently most of the Sicilian 
conquests were lost (1041). In the north the Serbs achieved a suc- 
cessful revolt (1040), but a dangerous rising by the Bulgarians and 
Slavs which threatened the cities of Thrace and Macedonia was 
repressed by a triumphant campaign which the decrepit emperor 
undertook in person shortly before his death (1041). 

Michael V. Calaphates, or “the caulker,” nephew and suc- 
cessor of the preceding, surnamed after the early occupation of 
his father. He owed his elevation (Dec. 1041) to his uncle John, 
whom along with Zoe he almost immediately banished; this led 
to a popular tumult in consequence of which he was dethroned 
after a brief reign of four months, and relegated to a monastery. 

Michael VI., “the warlike,” was already an old man when 
chosen by the empress Theodora as her successor shortly before 
her death in 1056. He was unable to check the disaffection of the 
feudal aristocracy, who combining with an officer named Isaac 
Comnenus, dethroned Michael (1057). 

Michael VII. Ducas, or Parapinaces, was the clde.st son of 
Constantine X. Ducas. After a joint reign with his brothers, 
Andronicus I. and Constantine XI. (1067-1071), he was made sole 
emi^eror through his uncle John Ducas. The feebleness of Michael 
and the avarice of his ministers, were disastrous to the empire. 
As the result of anarchy in the army, the Byzantines lost their 
last possessions in Italy (1071), and were forced to cede a large 
strip of Asia Minor to the Seljuk Turks (1074). These misfor- 
tunes caused wide.spread dissatisfaction. In 1078 two generals, 
Nicephorus Bryennius and Nicephorus Boianiates, simultaneously 
revolted. Michael resigned the throne with hardly a struggle. 

Michael Vlll. Palaeologus (1234-1282) was the son of 
Andronicus Palaeologus Comnenus and Irene Angela, the grand- 
daughter of Alexius Angelus, emperor of Constantinople. At an 
early age he rose to distinction, and ultimately became commander 
of the French mercenaries in the employment of the emperors of 
Nicaea. A few days after the death of Theodore Lascaris II. in 
1259, Michael, by the assassination of Muzalon, became guardian 
of the young emperor, John Lascaris. Afterwards invested with 
the title of “despot,” he was finally proclaimed joint -emperor and 
crowned alone at Nicaea on Jan. i, 1260. In July 1261 Michael 
conquered Constantinople through his general Strategopoulos. He 
thereupon had John Lascaris blinded and banished. P"or this last 
act he was excommunicated by Arsenius, and the ban was not re- 
moved until the accession of a new patriarch (1268). In 1263 
and 1264 respectively, Michael, with the help of Urban IV., con- 
cluded peace with Villehardouin, prince of Achaia, and Michael, 
despot of Epirus, who had been decisively beaten at Pelagonia in 
Thessaly (1259); Villehardouin was obliged to cede Mistra, Moii' 
emvasia and Maina in the Morea. 

Subsequently Michael was involved in wars with the Genoese 
and Venetians, whose influence in Constantinople he sought to 
diminish by maintaining the balance of strength between them. In 
1269 Charles of Sicily, aided by John of Thessaly, made war with 
the alleged purpose of restoring Baldwin to the throne of Con- 
stantinople, and pressed Michael so hard that he consented to the 
papal supremacy at the council of Lyons in 1274. The union thn? 
brought about between the two Churches was, however, extremely 
distasteful to the Greeks, and the persecution of his “schismatic 
subjects to which the emperor was compelled to resort weakened 
his power so much that Martin IV. was tempted to enter into alli- 
ance with Charles of Anjou and the Venetians for the purpose of 
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reconquering Constantinople. The invasion, however, failed, and | 
Michael so far had his revenge in the ^'Sicilian Vespers/’ which i 
he helped to bring about. He died in Thrace in December 1282. 

Michael IX. Palaeologus, was the son of Andronicus II. and 
was associated with him on the throne from 1295, but predeceased 
him (1320). He took the field against the Turks (1301, 1310) 
and against the Grand Catalan Company (1305), but was re- 
peatedly defeated. 

See Gibbon’s Decline and Fall (ed. Bury, iqii) ; G. Finlay, Hist, of 
Greece {td. 1877); G. Schlumberger, VEpopie byzantine (189O); J. 
Bury, in .Eng. Hist. Rev. (1889); Meliarukcs, 'lirropla tov /SaoiXtlovrijs 
NiKalas Kol Tov SeairoTOiTov 'llTretpou, pp. S39-627 (Athens, 1898). 

MICHAEL (1596-1645), tsar of Russia, was the first tsar of 
the house of Romanov, being the son of Theodore Nekitich 
Romanov, afterwards the Patriarch Philaret (q.v.), and Xenia 
Chestovaya, afterwards the nun Martha. He was elected unani- 
mously tsar of Russia by a national assembly on Feb. 21, 1613, 
but not till March 24 did the delegates of the council discover 
the young tsar and his mother at the Ipatievsky monastery near 
Kostroma. He was crowned on July 22. The first care of the 
new tsar was to clear the land of the robbers that infested it. 
Peace was made with Sweden and Poland by the peace of 
Stolbova (March 10, 1617) and the truce of Dculina (Feb. 13, 
1619). The most important result of the truce of Dculina was 
the return from exile of the tsar’s father, who henceforth look 
over the government till his death in October 1633. Michael died 
on July 12, 1645. 

See R. Nisbet Bain, The First Romanovs (Lond., 1905) . 

MICHAELIS, GEORG (1857- ), German statesman, 

was born on Sept. 7, 1857 at Haynau. He studied law and for some 
years lectured at the university of Tokyo. He entered the Prus- 
sian administration in 1879, and by 1909 had risen to the grade of 
under-secretary of state in the Prussian ministry of finance. On 
the outbreak of the World War he was appointed director of the 
imperial department for the control of the grain trade, and in 
Feb. 1917 State commissioner for the national food supply. On 
the retirement of Bethmann Hollwcg in July 1917, the military 
authorities, with the object of avoiding conflict with the civil 
administration, advised the appointment of a chancellor who would 
accommodate his policy to theirs, Michaelis, as a colourless 
Prussian official, was selected, but even in the first weeks of his 
chancellorship his weakness became manifest. He was confronted 
with the demand of the parliamentary majority that he should 
publicly identify himself with the spirit and letter of the so-callcd 
Peace Resolution in favour of a peace “without «?nncxation or 
indemnities” passed by the Reichstag on July 19, 1917. Under the 
influence of the military authorities he attempted to evade this 
obligation by declaring himself, in a phrase that became celebrated, 
the supporter of the resolution “as he understood it.” He had 
still further to compromise himself over the naval mutiny before 
it was recognised that his position was untenable. He was suc- 
ceeded by Count Hertling on Nov. i, 1917. He was then ap- 
pointed chief president in the province of Pomerania, an office 
which he held till 1919. 

See his autobiographical Fur Staat und Volk (1923). 

MICHAELIS, JOHANN DAVID (1717-1791), German 
biblical scholar and teacher, was bom at Halle, on Feb. 27, I7i7» 
a member of a family which included several good biblical 
scholars. He qualified as university lecturer at Halle in 1739-40. 
but he did not feel at home in the pietistic atmosphere of the 
university at that time, and was glad to accept a position as 
privatdozent at Gottingen. He became full professor in 1750, and 
remained there until his death on Aug. 22, 1791. His works in- 
clude Supplementa (1784-92) to the Hebrew lexicons; SpiciLgium 
geagraphiae Hebraeorum exterae post Bochartum (1769-80); an 
interesting autobiography, Lebens beschreibmg (i 793 )- He also 
edited the Orientalische und exegetische Biblioihek (24 vols. 
177X-79; new series, 8 vols. 1786-91). 

MICHAEL OBRENOVid HI. (1838-1868), prince of 
Serbia, was the youngest son of Prince Milo§ Obrenovic I. {q.v.). 
After the abdication of his father (1839) death of his 

elder brother, Milan Obrenovic? TI. (1840), he ascended the throne 
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I of Serbia. He began his reign with an ambitious programme of 

: self-assertion abroad and reform within; but alienated Turkey 
and Austria, while the heavy taxation imposed multiplied the 
party which had forced his father to abdicate. In Aug. 1842 
Vucic, the leader of the malcontents, forced him to leave the 
country, Alexander Karagcorgevic, son of Karageorge (q.v.)^ 
being elected in his place. He married, in 1856, Julia, Counte.ss 
Hunyadi. 

In 1858 Alexander was dethroned in his turn, and Milos Obre- 
novic I. recalled to the throne; on whose death (i860) Michael 
succeeded him. His policy was generally wise and moderate. He 
abolished the oligarchic Constitution of 1S39, limiting the powers 
of the Senate and increasing that uf the Skupslina; establi.shed a 
regular national army, and reformed the judicature and adminis- 
tration. Meanwhile, he was planning an ambitious foreign policy, 
negotiating secretly with Bosnian, Bulgarian and Albanian leaders. 
Had his plans succeeded a great \’ug()slavia would have been 
formed, including Bulgaria under Serbian leadership. He secured 
the sympathy of France to his plans, and a promise of neutrality 
from Austria; but his long diplomatic duel with the Turks only 
succeeded in obtaining the withdrawal of the last Turkish garri- 
sons from Serbia (1867). Before he could take the next step, he 
was assassinated in the Top^idcr, near Belgrade, on the night of 
June 10, 1868. 

MICHALAKOPOULOS, ANDREAS (1875- ), 

Greek statesman, was born at Patras, in 1875, and first joined 
the military school, but subsequently became a practising lawyer. 
He entered politics in 1910 as an indeiiendent, joined the Liberals, 
and was minister of national economy under Venixelos in 1912 
and 1915, and minister of agriculture in Venizelos’ Salonika 
cabinet of 1916. He accompanied his leader to Paris for the peace 
negotiations; was out of office during the Royalist reaction of 
1920-23, but re-elected in 1923, and negotiated the important 
Greek Refugees loan. In Nov. 1924 he became prime minister 
and minister of war, and in Jan. 1925, also minister of foreign 
affairs, holding office for the record period of eight months, despite 
the difficult situation {see Greece). In June 1925 he was over- 
thrown by General Pangalos {q.v.) and subsequently exiled to 
Naxos. In the “Oecumenical cabinet” formed on Dec. 4, 1926, 
he again became minister of foreign affairs, a post for which his 
long experience, his moderate views and his knowledge of lan- 
guages peculiarly fitted him. 

MICHAUD, JOSEPH FRANCOIS (1767-1839), French 
historian and publicist, was born on June ig, 1767, at Albens, 
Savoy. He was a strong counter-revolutionary, and editor of 
La Quotidienne. He was proscribed more than once during the 
revolutionary period. He entered the Academy in 1814, and 
died at Passy, Paris on Sept. 30, 1830. His principal work is an 
Histoire des croisadcs, which was published in its final form in 
six volumes in 1840 under the editorship of his friend Poujoulat. 

See Saintc-Beuve, Causeries du lundi, vol. vii. 

MICHAUX, ANDRE (1746 -1802), French botanist and 
traveller, was born at Versailles on March 7, 1746. In 1779 he 
spent some time botanizing in England, and in 1780 explored 
Auvergne, the Pyrenees and the north of Spain. In 1782 he was 
sent by the French government on a botanical mission to Persia. 
After two years he returned with a fine herbarium, and also intro- 
duced numerous Eastern plants into France. In 1785 he was sent 
to North America, but on his return in 1797 he was shipwrecked 
and lost most of his collections. In 1800 he went to Madagascar 
where he died on Nov. 16, 1802. His work on the flora of North 
.America was a valuable contribution to American botany. 

' He wrote Histoire c.henes de VAmMque sepicntriomle (1801) 
and the Flora Boreali-. Americana (2 vols., 1S03). His son Francois 
published a Histoire des arbres forestiers de I'AmMque sepLcntrionale 
(3 vols., 1810-13, Eng. trans., 1817-19). 

MICHEL, CLAUDE, known as Clodion (1738-1814), 
French sculptor, was born on Dec. 20, 1738 in Nancy. In 1755 
he came to Paris and entered the workshop of Lambert Sigis- 
hert Adam, his uncle, and on his death became a pupil of J. B. 
Pigalle. In 1759 he obtained the grand prize for sculpture at the 
.Academic Royale; and in 1762 he went to Rome. Catherine IT. 
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was eager to secure his presence in St. Petersburg, but he re- 
turned to Paris in 1771. Among his many patrons were the 
chapter of Rouen, the states of Languedoc, and the Direction 
gemralc. He frequently exhibited at the Salon. The agitation 
caused by the Revolution drove Clodion in 1792 to Nancy, where 
he lived until 170S. His works include a statue of Montes- 
quieu, a “Dying Cleopatra,” and a chimney-piece at present in 
the South Kensington Museum. One of his last groups repre- 
sented Homer as a beggar being driven away by fishermen (1810). 
Clodion died in Paris on March 29, 1814. 

Thirion’s Lfs Adam et Clodion (1885) contains a list of the sculp- 
tor's works sold between 1707 and 1884. Str also A. Jacquot, Zes 
Adam ct les Michel el Clodion (1898). 

MICHEL, CLEMENCE LOUISE (1830-1905), French 
anarchist, called la Vierge rouge de Montmartre y was born at the 
chateau of Vroncourt (Haute-Marne) on May 29, 1830, the 
daughter of a serving-maid, Marianne Michel, and the son of 
the house, £ticnne Charles Dernahis. She was brought up by her 
father's parents, and received a liberal education. After lier 
grandfather's death in 1S50 she was trained to teach, but her re- 
fusal to acknowledge Napoleon III. prevented her from serving 
in a state school. She found her way in 1866 to a school in the 
Montmartre quarter of Paris, where she threw herself ardently 
into works of charity and revolutionary politics. During the siege 
of Paris she joined the ambulance service, and untiringly preached 
resistance to the Prussians. On the establishment of the Com- 
mune she joined the National Guard. She was with the Com- 
munards who made their last stand in the cemetery of Montmartre, 
and was closely allied with Theodore Ferre, who was executed in 
Nov. 1871. This ardent attachment was perhaps one of the 
sources of the exaltation which marked her career, and gave many 
handles to her enemies. When she was brought before the 6th 
council of war in Dec. 1871 she defied her judges and defended 
the Commune. She was sent as a convict to New Caledonia, 
among her companions being Plenri Rochefort, who remained her 
friend till the day of her death. 

The amnesty of 1880 found her revolutionary ardour unchanged. 
She travelled throughout France, preaching revolution. For being 
concerned in a Paris riot in 18S3 she was condemned to six years’ 
imprisonment but was again released in 1886. She was touring 
France and lecturing on behalf of anarchist propaganda when 
she died at Marseilles on Jan. 10, 1905. 

Her Mdmoire.s (1886) contain accounts of her trials. See also E. 
Girault, La Ihmne Louise (1906). 

MICHEL, FRANCISQUE XAVIER (1S09-1887), French 
scholar, was born at Lyons on Jan. 18, 1809. He edited the works 
of many mediaeval French WTiters, and the French Government, 
recognizing their value, sent him to England (1833) and Scotland 
(1837) to continue his researches there. In 1839 he was appointed 
professor of foreign literature in the Facultc des lettres at Bor- 
deaux. Between 1834 and 1842 he published editions of a large 
number of works written between the nth and 14th centuries 
in French, English and Saxon, including the Roman de la rose 
and the Chanson dc Roland. He died in Paris on May 18, 1887. 

MICHELANGELO (Miciielagniolo Buonarroti) (1475- 
1564), the most famous of the great Florentine artists of the 
Renaissance, was the son of Ludovico Buonarroti, a poor gentle- 
man of that city, and of his wife Francesca dei Ncri. The Buonar- 
roti Simoni were an old and pure Florentine stock of the Guelf 
faction. Ludovico was barely able to live on the income of his 
estate, but boasted that he had never stooped to add to it by 
mercantile or mechanical pursuits. He held the appointment of 
podesta or resident magistrate for six months, from the autumn 
of 1474, at Ca.stcllo di Chiusi and Caprese in the Casentino. At 
Caprese, on March 6, 1475, his second son Michelagniolo or 
Michelangelo was born. The child was put to nurse with a marble- 
worker’s wife of Settignano. His mother died a few years later, 
after bearing three more sons. While still a young boy Michel- 
angelo determined, in spite of his father’s opposition, to be an 
artist. He had sucked in the passion, as he ased to say, with his 
foster-mother’s milk. After a sharp struggle his stubborn will 
overcame his father’s pride and at thirteen he was articled as a 


paid assistant in the workshop of the brothers Ghirlandaio. 
Domenico Ghirlandaio, bred a jeweller, had become by this time 
the foremost painter of Florence. Michelangelo studied also, like 
all the Florentine artists of that age, in the Brancacci chapel, 
where the frescoes of Masaccio, painted some sixty years before, 
still held their own; and here, in reply, to a taunt he had flung 
at a fellow-student, Torrigiano, he received the blow on the nose 
which disflgured him for life. 

Sculpture. — Though Michelangelo’s earliest studies were di- 
rected towards painting, he was by nature and predilection much 
more inclined to sculpture. In that art he presently received en- 
couragement and training under the eye of Lorenzo dei Medici. 
On the recommendation, it is said, of Ghirlandaio, he was trans- 
ferred, before the term of his apprenticeship as a painter had 
expired, to the school of sculpture established by Lorenzo in the 
Medici gardens. Here he could learn to match himself against 
his great predecessor, Donatello, one of whose pupils and as- 
sistants, the aged Bertoldo, was director of the school, and to 
compare the works of that master and his Tuscan contemporarie.s 
with the antiques collected for the instruction of the scholars. 
Here, loo, he could listen to discourses on Platonism, and steep 
himself in the doctrines of an enthusiastic philosophy which sought 
to reconcile with Christian faith the lore and the doctrines of 
the Academy. Michelangelo remained a Christian Platonist to 
the end of his days; he was also a devoted student of Dante. 
His powers soon attracted attention, and secured him the favour 
of his patrons in spite of his rugged exterior and scornful un- 
sociable temper. A notable work of this period is the marble 
Centauromachia (Casa Buonarroti, Florence), a fine work in 
full relief: Michelangelo followed the antique in his conception 
and treatment of the nude but the arrangement is his own. 

Michelangelo had been attached to the school and household 
of the Medici for barely three years when, in 1492, Lorenzo 
died. Lorenzo’s son Piero dei Medici inherited the position but 
not the qualities of his father; Florence soon chafed under his 
authority; and towards the autumn of 1494 it became apparent 
that disaster was impending. Michelangelo was constitutionally 
subject to dark and sudden pre.sentiments, and without awaiting 
the popular outbreak, which soon followed, he took horse with 
two companions and fled to Bologna. There he was received with 
kindness by a member of the Aldovrandi family, on whose com- 
mission he executed two figures of saints and one of an angel 
for the shrine of St. Dominic in the church of St. Petronius. 
After about a year, work at Bologna failing, and his name having 
been included on the list of artists appointed to provide a new 
hall of assembly for the great council of Florence, Michelangelo 
returned home. 

He found a friend in another Lorenzo, the son of Pierfrancesco 
dei Medici, for whom he executed a statue of the boy St. John. 
Having also carved a recumbent Cupid in imitation of the 
antique, it was suggested to him by the same patron that it should 
be so tinted and treated as to look like a real antique, and sold 
accordingly. Michelangelo for amusement lent himself to the 
counterfeit, and the piece w^as then actually sold for a large sum, 
as a genuine work of antiquity, to a Roman collector, Raffaellc 
Riario, cardinal di San Giorgio; the dealer appropriating the 
profits. When the cardinal discovered the fraud he caused the 
dealer to refund; it was represented to Michelangelo that if he 
went to Rome the amateur who had just involuntarily paid so 
high a tribute to his skill would certainly befriend him. He arrived 
at Rome for the first time at the end of June 1496. He received 
no countenance from the cardinal di San Giorgio ; neither did the 
banished Piero dei Medici, who also was now living at Rome, do 
anything to help him. But Michelangelo won the favour of a 
Roman nobleman, Jacopo Galli, and through him of the French 
cardinal Jean de Villiers de la Grolaie, abbot of St. Denis. From 
the former he received a commission for a “Cupid” (sometimes 
identified with the cupid in the Victoria and Albert Museum 
but this, if by Michelangelo, must belong to a later date) ajid a 
“Bacchus,” (Bargello, Florence), from the latter for a “Pieta 
(St. Peter’s, Rome). Equal originality of conception and mag- 
nificence of technical execution mark the two contrasted subjects. 
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Michelangelo’s stay in Rome at this time lasted from the 
summer of 1496 till that of 1501. The interval had been one of 
extreme political distraction at Florence, which had created an 
atmosphere most unfavourable to art. Nevertheless Ludovico 
Buonarroti, who in the troubles of 1494 had lost his permanent 
appointment in the customs, and had come to regard his son 
Michelangelo as the mainstay of his house, had been repeatedly 
urging him to come home. A spirit of family duty and family 
pride was the ruling principle in all Michelangelo’s conduct. Dur- 
ing the best years of his life he submitted himself sternly and 
without a murmur to pinching hardships and almost super- 
human labour for the sake of his father and brothers. Having 
now, after an illness, come home in 1501, Michelangelo was re- 
quested by the cardinal Francesco Piccolomini to adorn with a 
number of sculptured figures a shrine already begun in the 
cathedral of Siena in honour of Pope Pius II. Four only of these 
figures were ever executed, and those not apparently, or only in 
small part, by the master’s hand. 

A work of greater interest in Florence itself had diverted him 
from his engagement to his Sienese patrons. This was the execu- 
tion of the famous colossal statue of David, popularly known as 
“the Giant.” It was carved out of a huge block of marble on 
which another sculptor, Agostino d'Antonio, had begun unsuccess- 
fully to work forty years before, and which had been lying idle 
ever .since. Michelangelo had here a difficult problem before him. 
Without much regard to the traditional treatment of the subject 
or the historical character of his hero, he carved out of the vast 
but cramped mass of material an adolescent, frowning colo.ssus, 
tensely w'atchful and self-balanced in preparation for his great 
action. The result amazed every beholder by its freedom and 
science of execution and its victorious energy of expression. The 
best artists of Florence debated on what site it should be set up, 
and the terrace of the palace of the Signory was chosen, in 
preference to the neighbouring Loggia dci Lanzi. Here accord- 
ingly the colossal “David” of Michelangelo took, in the month 
of May 1504, the place which it continued to hold until in 1882 
it was removed for the sake of protection to a hall in the Academy 
of Fine Arts, where it inevitably looks crushed and cabined. 
Other works of sculpture belong to the same period: among 
them a second “David,” in bronze and on a smaller scale, com- 
missioned by the marechal Pierre Rohan and left by the young 
master to be fmi.shed by Benedetto da Rovezzano, who despatched 
it to France in 1508 and which is no longer extant; a great 
rough-hewn “St. Matthew” (Bargello, Florence), begun but 
never completed for the cathedral of Florence; a “Madonna and 
Child” executed on the commission of a merchant of Bruges and 
still to be seen in the Church of Notre Dame at Bruges; and two 
unfinished bas-reliefs of the same subject, one at the Diploma 
Gallery, Royal Academy, London; the other in the Bargello, 
Florence. 

Painting: Early Works. — Neither was Michelangelo idle at 
the same time as a painter. Leaving disputed works for the 
moment out of sight, he in these days at any rate painted for his 
and Raphael’s common patron, Angelo Doni, the “Holy Family” 
now in the Uffizi at Florence. The unfini.shed painting of “the 
Virgin and Child with Four Angels” in the National Gallery, 
London has been confidently claimed for Michelangelo; but it 
lacks his strength and ma.stcry. In the autumn of 1504, the year 
of the completion of the “David,” he received from the Florentine 
state a commission for a work of monumental painting on a 
heroic scale. Leonardo da Vinci had been for .some months 
engaged on his great cartoon of the “Battle of Anghiari,” to be 
painted on* the wall of the great hall of the municipal council. 
The gonfalonier Piero Soderini now procured for Michelangelo 
the commission to design a companion work. Michelangelo chose 
an incident at the battle of Cascina during the PLsan war of 1364, 
when the Florentine soldiery had been surprised by the enemy 
in the act of bathing. He dashed at the task with his accustomed 
fiery energy, and had carried a great part of the cartoon to 
completion when, in the early spring of 1505, he broke off the 
work in order to obey a call to Rome which reached him from 
Pope Julius II. In the unfinished cartoon of the “Bathers” the 


qualities afterwards proverbially associated with Michelangelo — 
his furia, his terribilita, the tempest and hurricane of the spirit 
which accompanied his unequalled technical mastery and knowl- 
edge — first found expression. 

Second Visit to Rome. — Michelangelo had not been long in 
Rome before Pope Julius entrusted to him the task of executing 
a sepulcjiral monument to be completed during his lifetime. The 
design being approved, the artist spent the winter of 1505-1506 
at the quarries of Carrara, .superintending the excavation and ship- 
ment of the necessary marbles. In the spring he returned to Rome, 
and when the marbles arrived fell to with all his energy at the 
preparations for the work. For a while the pope followed their 
progre.ss eagerly. But presently his di.sposition changed. In 
Michelangelo's absence an artist who was no friend of his, 
Bramante of IJrbino, had been selected by Julius to carry out a 
new architectural scheme, viz., the rebuilding of St. Peter’s church. 
To the influence and the malice of Bramante, Michelangelo at- 
tributed the unwelcome invitation he now' received to interrupt 
the great work of sculpture in order to decorate the Sixtine chapel 
with frescoes. Soon, however, schemes of war and conquest inter- 
posed to divert the thoughts of Julius from artistic enterprises. 
'Fo add to the artist’s discomfiture, when he went to apply for 
payments due, he was first put off from day to day, and at last 
actually with scant courte.sy dismissed. At this he took horse 
and left Rome, and before the messengers of the pope could over- 
take him was safe on Florentine territory. Michelangelo's flight 
took place in April 1506. Once among his own people, he turned 
a deaf ear to all overtures made from Rome for his return, and 
stayed throughout the summer at Florence. 

Statue of Pope Julius at Bologna. — During the same sum- 
mer Julius planned and executed the victorious military campaign 
which ended with his unopposed entry at the head of his army 
into Bologna. Thither, under strict safe-conduct and promises of 
renewed favour, Michelangelo was at last persuaded to betake him- 
self. Julius received the truant artist kindly, as indeed between 
these two volcanic natures there existed a natural affinity, and 
ordered of him his own colossal likeness in bronze, to be .s(?l up 
over the principal entrance of the church of St. I^etronius. For the 
next fifteen months Michelangelo devoted his whole strength to 
this new task. In the technical art of metal casting he was inex- 
perienced, and the work w'as cast by a Milanese whom Michel- 
angelo had called, and on Feb. 21, 150S, the majestic bronze col- 
ossus of the seated pope, robed and mitred, with one hand grasp- 
ing the keys and the other extended in a gesture of benediction 
and command, was raised to its station over the church porch. 
Three years later it was destroyed in a revolution. The people of 
Bologna rose against the authority of Julius; his delegates and 
partisans were cast out, and his effigy hurled from its place. The 
work of Michelangelo, after being trailed in derision through the 
streets, was broken up and its fragments cast into the furnace. 

Sixtine Chapel. — Meanwhile the artist had followed his n'con- 
ciled master back to Rome. The task that here awaited him, how- 
ever, was the execution of the scrie.s of paintings in the Sixtine 
chapel. Painting, he always averred, was not his business; he was 
aware of his enemy’s hopes that a great enterprise in fresco- 
painting w’ould prove beyond his powers; and he entered with mi.s- 
giving and reluctance upon his new undertaking. Destiny, how- 
ever, so ruled that the work thus thrust upon him remains his chief 
title to glory. The only work which in all his life he was able to 
complete as he had conceived it was this of the decoration of the 
Sixtine ceiling. The pope had at first desired a scheme including 
figures of the twelve apostles only. Michelangelo proposed in.«^tead 
a design of many hundred figures embodying the story of Genesis 
from the Creation to the Flood, with accessory personages of 
prophets and sibyls dreaming on the new di.spensation to come, 
and, in addition, those of the forefathers of Christ. The whole 
was to be enclosed and divided by an elaborate framework of 
painted architecture, with a multitude of nameless human shapes 
supporting its several members or reposing among them — shapes 
mediating, as it were, between the features of the inanimate frame- 
work and those of the great dramatic and prophetic scenes them- 
selves. The pope bade the artist do as he pleased. By May 1508 
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the preparations in the chapel had been completed and the work 
begun. Later in the same year Michelangelo summoned a number 
of assistant painters from Florence. He soon dismissed them, 
and carried out the remainder of his colossal task alone, except 
for purely mechanical and subordinate help. The physical condi- 
tions of prolonged work, face upwards, upon this vast expanse of 
ceiling were trying in the extreme. 

After four and a half years of toil the ta.sk was accomplished. 
Michelangelo had been harassed alike by delay.s of payment and 
by hostile intrigue. Absolute need of funds for the furtherance 
of the undertaking constrained him at one moment to break off 
work and pursue his inconsiderate patron as far as Bologna. This 
was between September 1510, by which time the whole of the 
great series of subjects along the centre of the vault were com- 
pleted, and January 1511, when the master set to work again and 
began filling the complicated lateral spaces of his decorative 
scheme. 

The main field of the Sixtinc ceiling — in form a depressed 
barrel vault — is divided in Michelangelo s scheme into four larger, 
alternating with live smaller fields. The following is the order of 
the subjects depicted in them : ( 1 ) the dividing of the light from 
the darkness; (2) the creation of sun, moon and stars; (3) the 
creation of the waters; (4) the creation of man; (5) the creation 
of woman; (6) the temptation and expulsion; (7) the sacrifice 
of Noah; (8) the deluge; (9) the drunkenness of Noah. The 
figures in the last three of these scenes are on a smaller scale 
than those in the first six. In numbers i, 3, 5, 7 and 9, the field 
of the picture is reduced by the encroachments of the architec- 
tural framework with its seated pairs of supporters, commonly 
known as “Slaves" or “Atlases.” Flanking these smaller compo.si- 
tions, along the lateral spaces between the crown of the vault and 
the walls on either side, are .seated figures of prophets and sibyls 
alternately; two other prophets are introduced at each extremity 
of the series — making seven prophets and five sibyls in all. In 
the triangles to right and left of the prophets at the two extremi- 
ties are the death of Goliath, the death of Holofernes, the brazen 
serpent and the punishment of Haman. In the twelve lunettes 
above the window.*; are groups of the ancestors of Christ, their 
names designated by inscriptions, and in the twelve triangles 
above them (betwxH?n the prophets and sibyls) other kindred 
groups crouched or sitting. These last are all shown in relatively 
.simple human actions and household relations, heightened but 
not falsified by the artist’s geniu.s, and rising into maje.stic sig- 
nificance from roots deep in daily human nature. The w^ork 
represents all the powers of Michelangelo at their best. Disdain- 
ing all the accessory allurements of the painter’s art, he has 
concentrated himself upon the exclusive delineation of the. human 
form and face at their highest power. His imagination has con- 
ceived attitudes and combinations of unmatched variety and 
grandeur, and countenances of unmatched expressiveness and 
power. As for the intellectual meanings of his vast design, they 
are inexhaustible, and can never be perfectly defined. Whatever 
the soul of this great Florentine, the spiritual heir of Dante, with 
the Christianity of the middle ages not shaken in his mind, but 
expanded and transcendentalizcd, by the knowledge and Jove of 
Plato; — whatever the soul of such a man, full of suppressed ten- 
derne.ss and righteous indignation, and of anxious questionings 
of coming fate could conceive — that Michelangelo has expressed 
or shadowed forth in this great scheme of paintings. The powers 
of the artist seeem to have exiianded with the progress of his work. 
He seems to have begun (as the spectator entering the chapel has 
to begin) with what is chronologically the last subject of the 
series, and rising in ascending scale of majesty through the suc- 
cessive acts of creation from the last to the first. 

Death of Pope Julius. — ^The Sixtine chapel was no sooner 
completed than Michelangelo resumed work upon the marbles for 
the monument of Julius. But four months only had passed when 
Julius died. His heirs immediately entered (in the summer of 
1513) into a new contract with Michelangelo for the execution 
of the monument on a reduced scale. What the precise nature 
and extent of the original design had been we do not know, only 
that the monument was to stand four-square and free — a thing 


hitherto unknown in Renaissance sepulchral architecture — ^in one 
of the chapels of St. Peter’s But the new design was to consist of 
a great three-sided structure, two courses high, projecting from 
the church wall, and decorated on its three unattached sides with 
statues. A much injured and not indisputable sketch by the master 
at Berlin, with a copy of the same by Sacchetti, are supposed to 
show the design at this stage of its reduction. The entire work 
was to be completed in nine years’ lime. During the next three 
years, it would seem, Michelangelo brought to completion three 
at least of the promised figures, for which the blocks had reached 
Rome from Carrara as early as July 1508; and they are among 
the most famous of all existing works of the sculptor’s art — 
namely, the “Moses,” now in the church of S. Pietro in Vincoli at 
Rome and the two “Slaves” at the Louvre. 

I The “Moses,” originally intended for one of the angles of the 
upper course, is now placed at the level of the eye in the centre 
of the reduced monument. The prophet supposed to have just 
found the Israelites worshipping the golden calf, sits heavily bearded 
and draped, his head raised and turned to the left, his right arm 
grasping the tables of the law — ^an incarnation of majestic indigna- 
tion and menace. The work, except in one or two places, is of the 
utmost finish. The “Slaves” at the Louvre are youthful male 
figures of equally perfect execution, nude but for the band which 
passes over the breast of one and the right leg of the other. One, 
with his left hand raised to his bead, his eyes almost closed, 
seems succumbing to the agonies of death ; the other, with his arms 
bound behind his back, looks upward still hopelessly struggling. 
All three of these figures were finished between 1513 and 1516. 

By 1516 Michelangelo’s evil star was again in the ascendant. 
Julius II. had been succeeded on the papal throne by Cardinal 
Giovanni dei Medici under the title of Leo X. The Medici, too. 
had about the same time re-established their sway in Florence. 
The consequence to him of the rise to power of the Medici was 
a fresh interruption of his cherished work on the tomb of Julius. 
Leo X. and his kinsmen were full of a new scheme for the adorn- 
ment of the fagade of their own family church of San Lorenzo in 
Florence. Michelangelo offered his .services for the new fagade. 
They were eagerly accepted, although for a moment the idea had 
been entertained of entrusting the work to Leonardo da Vinci. 
The heirs of Julius at the request of Leo allowed their three- 
years’-old contract to be cancelled in favour of another, whereby 
the scale and sculptured decorations of the Julian monument were 
again to be reduced. Michelangelo soon produced for the San 
Lorenzo fagade a design of combined sculpture and architecture 
as splendid and ambitious in its way as had been that for the 
original monument of Julius. The contract was signed in January 
1518, and the artist went to Carrara to superintend the excavation 
of the marbles. 

When all was well in progress there under his own eye, reasons 
of state induced the Medici and the Florentine magistracy to bid 
him resort instead to certain new quarries at Pietrasanta, near 
Serravalle in the territory of Florence. Hither Michelangelo ac- 
cordingly had to transfer the scene of his labours. Pre.sently he 
found himself i;o impeded and enraged by the mechanical diffi- 
culties of raising and transporting the marbles, and by the dis- 
loyalty and incompetence of tho.se with whom he had to deal, that 
he was fain to throw up the commission altogether. The contracts 
for the fagade of San Lorenzo were rescinded in March 1518, 
and the whole magnificent scheme came to nothing. Michel- 
angelo then returned to Florence, where proposals of work poured 
in on him from many quarters. The king of France desired 
.something from his hand. The authorities of Bologna wanted him 
to design a fagade for their church of St. Petroniu»; those of 
Genoa to cast a statue in bronze of their great commander, 
Andrea Doria. Cardinal Grimani begged hard for any picture or 
statue he might have to spare. Lastly his friend and partisan 
Sebastian del Piombo at Rome besought him on Raphael’s death 
to return at once to Rome, and take out of the hands of the dead 
master’s pupils the work of painting still remaining to be done 
in the Vatican chambers. Michelangelo complied with none of 
these requests. All that we certainly know of his doing between 
1518 and 1522 is the blocking out in the rough of four more of 
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the “Slaves** for the tomb of Julius, and carrying out a com- 
mission, which he had received from three citizens of Rome as 
early as 1514, for a statue of the risen Christ. The roughed-out 
“Slaves” now stand in the Academy of Une Arts, Florence; the 
Christ, practically hnished by the master but with the last touches 
added by pupils, stands in the church, for which it was destined, 
of Sta. Maria sopra Minerva at Rome. 

Return to Florence and Patronage of the Medici. — ^The 
next twelve years of Michelangelo’s life (1522-1534) were spent 
at Florence, and again employed principally in the service of the 
Medici. The plan of a great group of monuments to deceased 
members of this family, to be set up in a new sacristy or mortuary 
chapel in San Lorenzo, was first broached to Michelangelo in 1520 
by Cardinal GiuKo dei Medici. No practical impulse, however, 
was given to the work until Giulio had in his turn become pope in 
1523 under the title of Clement VII. First Clement proposed to 
associate another artist, Sansovino, with Michelangelo in his task. 
This proposal being on Michelangelo s peremptory demand aban- 
doned, Clement next distracted the arti.st with an order for a new 
architectural design — that, namely, for the proposed Medicean or 
“Laurentian” library. When at last the plans for the sepulchral 
chapel or “Sagrestia nuova” took shape, they did not include, as 
had been at fir.st intended, memorials to the founders of the house’s 
greatness, Cosimo (pater patriae) and Lorenzo the Magnificent, 
or even to Pope Leo X. himself, but only to two members of the 
house lately dccea.sed, Giuliano, duke of Nemours, and Lorenzo, 
duke of Urbino. Michelangelo was still engaged on the execution 
of this work — his time being partly also taken up by the building- 
plans for the Medicean library — when political revolutions inter- 
posed to divert his industry. In 1527 came to pass the sack of 
Rome by the army of Charles V., led by the conncUable de Bour- 
bon, and the apparently irretrievable ruin of Pope Clement. The 
Florentines seized the occasion to expel the Medici, and set up a 
free republican government once more. Naturally no more funds 
for the works in San Lorenzo were forthcoming, and Michelangelo, 
on the invitation of the new signory, occupied him.sclf for a while 
with designs for a group of Hercules and Cacus, and another of 
Samson and the Philistine.s — the latter to be wrought out of a 
block of marble which had been rough-hewn already for another 
purpose by Baccio Bandinelli. Soon, however, he was called to 
help in defending the city. Clement and his enemy Charles V. 
having become reconciled, both alike were now bent on bringing 
Florence again under the rule of the Medici. Michelangelo was 
appointed engineer-in-chief of the fortifications. He spent the 
early summer of 1529 in strengthening the defences of San Min- 
iato; from July to September he was absent on a diplomatic mis- 
sion to Ferrara and Venice. Returning in the middle of the 
latter month, he found the cause of Florence hopeless from in- 
ternal treachery and from the overwhelming strength of her 
enemies. One of his dark seizures overcame him, and he departed 
again suddenly for Venice. There for a while he remained, 
negotiating for a future residence in France. Then, while the siege 
was still in progress, he returned once more to Florence; but in 
the final death-struggle of her liberties he bore no part. When 
in 1530 the city submitted to her conquerors, no mercy was shown 
to most of those who had taken part in her defence. Michelangelo 
believed himself in danger with the rest, but on the intervention 
of Baccio Valori he was presently taken back into favour and 
employment by Pope Clement. For four years more he continued 
to work at intervals on the completion of the Medici monuments, 
with the help from 1532 of Giovanni Montorsoli and other pupils, 
and on the building of the Laurentian library. In 1531 he suffered 
a severe illness; in 1532 he made a long stay at Rome, and en- 
tered upon yet another contract for the completion of the Julian 
monument, to be reduced now to a still more shrunken scale and 
to be placed not in St. Peter’s but in the church of San Pietro in 
Vincoli. In the autumn of 1534 he left Florence for good. What 
remained to be done in the Medici chapel was done by pupils, and 
the chapel was not finally opened to view until 1545. 

The Medici Monumeiit — The statues of the Medici monu- 
ment take rank beside the “Moses” and the “Slaves” as the finest 
work of Michelangelo in sculpture. They consist of a Madonna | 
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and Child and of the two famous monumental groups, each com- 
posed of an armed and sealed portrait-statue in a niche, with two 
emblematic figures reclining on each side of a sarcophagus below. 
The “Madonna and Child” (left unfinished because the marble 
was short in bulk) combines the divers qualities of realistic 
motive and natural animation with learned complexity of design 
and imposing majesty of effect. It was set up finally — not in ac- 
cordance with the artist’s first intention — against a lilank wall of 
the chapel, and flanked by statues of SS. C'osino ami Darnlan, 
the work of pupils. The portraits are treated not realistically but 
typically. In that of Lorenzo seems to be typified the mood of 
crafty brooding and concentrated inward thought; in that of 
Giuliano, the type of alert and confident practical survey imme- 
diately preceding action. At the feet of the duke Giuliano recline 
the shapes of “Night” and “Day’' — the former a female, the latter 
a male, personification; the former sunk in an attitude of deep but 
uneasy slumber, the latter (whose head and face are merely 
blocked out of the marble) lifting himself in one of wrathful and 
disturbed awakening. As grand, but far less violent, are those of 
the two companion figures that recline between sleep and waking 
on the sarcophagus of the pensive Lorenzo. Of these, the male 
figure is known as “Evening,” the female as “Morning.” In 
Michelangelo s original idea, partly founded on anticiue precedent 
in pedimental and sarcophagus groups, figures of “Earth” and 
“Heaven” were to be associated with those of “Night’’ and “Day” 
on the monument of Giuliano, and others — no doubt of a corre- 
sponding nature, with those of the Morning and Evening Twi- 
light on that of Lorenzo. These figures afterward.s fell out of the 
scheme and the recesses designed for them remain empty. Michel- 
angelo’s obvious and fundamental idea was to exhibit the elements 
and the powers of earth and heaven lamenting the death of the 
princes. River-gods were to recline on the broad bases at the 
foot of the monuments. These too are lacking. They were never 
finished, but a bronze cast from a small model of one of them, and 
the torso of a large model, have lately been identified, the former 
in the National Museum and the latter in the Academy at 
Florence. 

Other Works, 1522-1534. — “Victory” marble (National Mu- 
seum, Florence). A youthful conqueror standing over a l)earded 
enemy, whose shoulders he crushes down with his left knee. Fine 
and fin.shed work: whether intended for one of the emblematic 
Victories of the Julian monument, or having some connection with 
the “Hercules and Cacus” and “Samson and the Philistine,” sub- 
jects undertaken for the Signory in 1528, must remain uncertain. 
For the former of these two subjects a wax model at the Victoria 
and Albert Museum, for the latter a plaster model at the Casa 
Buonarroti, are claimed, perhaps rightly, as original. “David” 
(formerly called “Apollo”), marble, unfinished (National Mu- 
seum, Florence). Both the authenticity and the approximate date 
of this fine work are beyond doubt : of its origin and destination 
we are uninformed. “(Crouching boy,” marble, unfinished (the 
Hermitage, St. Petersburg). Another ma.sterly sketch in marlile; 
the seated lad stoops forward between his parted knees, having 
both hands occupied with his left fool; the figure blocked out of 
the marble, with the least pos.sible sacrifice of the material; the 
subject and motive enigmatical. “Cupid,” marble (Victoria and 
Albert Museum); probably, but not quite certainly, authentic; 
if so, then of 1530 or thereabouts; its identification with the early 
Cupid done for Jacopo Galli at Rome in 1496 is untenable. 

Later Life in Rome. — Michelangelo had fully purposed, as 
.soon as he could get free of his task on the Medici tombs, to de- 
vote all his powers to the completion of the Julian monument in 
accordance with the new contract of 1532. But his intention was 
again frustrated. Pope Clement insisted that he must complete his 
decorations of the Sixtine Chapel by painting anew the great end 
wall above the altar, adorned until then by frescoes of Perugino. 
The subject chosen was the Last Judgment; and Michelangelo 
began to prepare sketches. In the autumn of 1534, in his sixtieth 
year, he settled for the remainder of his life, at Rome. Imme- 
diately afterwards Clement died, and was succeeded by a Farnese 
under the title of Paul HI. Even more than his predecessor, Paul 
insisted on claiming the main services of Michelangelo for himself. 
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For the first seven years after the artist’s return to Rome, his time 
was principally taken up with the painting of the colossal and 
multitudinous “Last Judgment.” This being completed in 1541, 
he was next compelled to undertake two more great frescoes — 
one of the Conversion of Paul and another of the Martyrdom of 
Peter — in a new chapel which the pope had caused to be built in 
the Vatican, and named after himself — Capella Paolina. 

The fresco of the “Last Judgment” in the Sixtinc Chapel is 
probably the most famous single picture in the world. In it 
Michelangelo shows more than ever the omnipotence of his artistic 
science, and the fiery daring of his conceptions. But the work, so 
far as its deplorably deteriorated condition admits comparison, 
is hardly comparable in the qualities of colour and decorative 
effect to the earlier and far more nobly inspired frescoes of the 
ceiling. It is to these and not to the “Last Judgment” that the 
student must turn if he would realize what is best and greatest 
in the art of Michelangelo. 

The frescoes of the Pauline Chapel are on their part so injured 
as to be hardly susceptible of u.seful study or criticism. In their 
ruined state (hey bear evidence of the same tendencies that made 
the art of Michelangelo in its latest phase so dangerous an example 
to weaker men — the tendency, that is, to seek for unqualified 
energy and violence of action, both in place and out, for “tcrrible- 
ness” quand mcme, and to design actions not by help of direct 
study from nature, but by scientific deduction from the abstract 
laws of structure and movement. At best these frescoes can never 
have been happy examples of Michelangelo’s art. 

Other Works of 1534 - 1549 . Sculpture. — ^During the 
fifteen years when Michelangelo was mainly engaged on these 
paintings, he had also at last been enabled to acquit himself, al- 
though in a manner that can have been satisfactory to none con- 
cerned, of his engagemenfs (0 the heirs of Julius. Once more the 
influence of the pope had prevailed on them to accept a com- 
promise altogether to their disadvantage. By a final contract 
dated 1542, it was agreed that the “Moses” executed thirty years 
before, seated on a low plinth in a central recess, should be the 
chief figure of the new scheme; in niches at either side of him were 
to be standing figures of “Leah” and “Rachel.” These Michel- 
angelo himself executed hastily with the help of assistants. To 
pupils entirely was left the carrying out of the upper cornice, with 
the recumbent effigy of the pope occupying the centre of a weak 
and incongruous architectural scheme, a Madonna and Child in a 
niche above, and a prophet and a sibyl in recesses at either side. 
Meantime all idea of incorporating any of the “Slaves” in the new 
design had been abandoned. The master gave the two that had 
been finished in 1513-1516 to Robert Strozzi, who gave them to 
Francis!. “Brutus,” marble (National Museum, Florence). Prob- 
ably executed soon after 1539, in memory of the tyrannicide Lor- 
enzino dc’ Medici. To the end of this period or to a year or two 
later belongs the infinitely pathetic unfinished sketch in marble of 
a life-size “Pfe/a” (Palazzo Rondini, Rome) — ^the mourning 
mother, standing on an elevation behind her son, holds his body 
upright in front of her by the shoulders. Still later, after 1550, is 
the more complicated and more finished group of the “Pie/4,” with 
the corpse of Christ collapsing in utter relaxation through the 
arms of those who try to uphold it: this Michelangelo destined 
for his own sepulchre; it stands now in the cathedral at Florence. 

Painting. — “The Entombment of Christ” (National Gallery, 
London). This unfinished painting bears all the marks of Michel- 
angelo’s design, and must have been begun from a cartoon by him, 
probably of about 1535-1540. 

For nearly all his great life-works mentioned above, preparatory 
sketches and studies by the master’s hand exist. These, with a 
large number of other drawings, finished and unfinished, done for 
their own sakes and not for any ulterior use, are of infinite value 
and interest to the student. Michelangelo was the most learned 
and scientific as well as the most inspired and daring of draughts- 
men, and from boyhood to extreme old age never ceased to prac- 
tise with pen, chalk or pencil. There are some 250 genuine sheets 
scattered amongst various collections, chiefly public; those in 
England (at the British Museum, the University Galleries, Oxford, 
and the Royal Library, Windsor), are quite half the whole num- 


ber; other important examples remain still at what was for cen- 
turies the home of his heirs, the Casa Buonarroti at Florence; 
others at the Uffizi, Florence; the Venice Academy; the Albertina, 
Vienna; the Louvre; the Conde Museum at Chantilly; the Berlin 
Museum; and, not least, the Teyler Museum at Haarlem. By 
means of these drawings and the many published facsimiles we are 
best able to trace the progress of the master’s genius and its se- 
crets. We see him diligently copying in youth from the frescoes 
of Giotto, Masaccio, and his own master Ghirlandaio. At this 
date his instrument was the pen only, used in a manner of hatch- 
ing: sometimes extremely careful and close, at others fiercely bold 
and free, and in either case all his own. Sketches and studies thus 
drawn with the pen exist for the “David,” the “Bathers Surprised,” 

1 the accessory figures for the tomb of Julius as first conceived, and 
the great series of the Sixtine Chapel decorations. By, or even 
before, the date of the Sixtine Chapel, chalk, red or black, comes 
into use along with the pen, and many of the finest studies for 
the “Slaves” or “Atlases” and other decorative figures of the ceil- 
ing are in the latter material (many more studies are preserved 
for these subordinate figures than for the main compositions). 
After the Sixtine Chapel period the pen gives way to red or black 
chalk almost entirely. Sketches are rare for the great abortive 
scheme of the Julius monument; almost non-existent for the 
equally abortive San Lorenzo fagade; fairly abundant for the 
various stages of the Medici monument scheme in its architectural 
parts, but not for the great figures. About the time of Michel- 
angelo’s final change of domicile from Florence to Rome (1532- 
1535) fie began the practice of making highly finished and fully 
shaded drawings of classic or symbolic subjects in red or black 
chalk for presentation to his friends, especially to young 1'omma.so 
Cavalieri, the object of his passionate Platonic affection, from 
about 1532. The “Fall of Phaeton,” the “Tilyos,” the “Gany- 
mede,” the “Men shooting at a Mark,” are well-known examples; 
in this class of work the Windsor collection is far the richest. At 
the same time, or soon afterwards, were produced drawings little 
less powerful and finished of Christian subjects, especially the 
“Crucifixion,” “Entombment” and “Re.surrection.” Then comes 
the great fresco of the “Last Judgment,” for which there exist 
both general sketches and particular studies. In the few extant 
drawings for the Capella Paolina a faltering both of the imagina- 
tion and of the hand become discernible. To the same or to still 
later years belong many beautiful but somewhat tentative draw- 
ings done cither directly for, or nearly in the spirit of, the famous 
“Crucifixion” which he is recorded to have painted with so much 
devotion for Vittoria Colonna. 

Poetry. — ^During his later years the long-pent human elements 
of fervour and tenderness in Michelangelo’s nature had found 
utterance such as they had never found before. He had occasion- 
ally practised poetry in youth, and there are signs of some 
transient love-passages during his life at Bologna. But it was 
not until towards his sixtieth year that the .springs of feeling 
were fairly opened in the heart of this solitary, this masterful 
and stern, life-wearied and labour-hardened man. About 1533- 
1534 we find him beginning to address impassioned sonnet.s — of 
which the sentiment is curiously comparable to that expressed in 
some of Shakespeare’s — to a beautiful and gifted youth, the 
young Roman noble Tommaso Cavalieri. Soon afterwards he 
made the acquaintance of the pious, accomplished and high-souled 
lady, Vittoria Colonna, widow of the Marquess Pescara. For ten 
years until her death, which happened in 1547, her friendship 
was the great solace of Michelangelo’s life. On her, in all loyalty 
and reverence, he poured out all the treasures of his mind and 
all his imprisoned powers of tenderness and devotion. She was 
the chief inspirer of his poetry— of which, along with her praises, 
the main themes are the Christian religion, the joys of Platonic 
love, and the power and mysteries of art. Michelangelo’s poetical 
style is strenuous and concentrated like the man. He wrote with 
labour and much self-correction; we seem to feel him flinging 
himself on the material of language with the same overwhelming 
energy and vehemence with which contemporaries describe him as 
flinging himself on the material of marble — the same impetuosity 
of temperament combined with the same fierce desire of per- 



MICHELET 


fection, but with far less either of innate instinct for the material 
or of trained mastery over its difficulties. 

Last Years: Architecture.— And so the mighty sculptor, 
painter and. poet reached old age. An infirmity which settled on 
him in 1544, and the death of Vittoria Colonna in 1547, left him 
broken in health and heart. But his strength held on for many a 
year longer yet. His father and brothers were dead, and his family 
sentiment concentrated itself on a nephew, Leonardo, to whom 
he showed unremitting practical kindness, coupled with his usual 
suspiciousness and fitfulness of temper. During the last years 
of his life he was much employed in the fourth art in which he 
excelled — that of architecture. A succession of popes demanded 
his services for the embellishment of Rome. Between 1536 and 
1546 he was engaged on plans for the rearrangement and recon- 
struction of the great group of buildings on the Capitol — plans 
which were only partially and imperfectly carried out during his 
lifetime and after his death. For Paul III. he finished the [xilacc 
called after the name of the pope’s family the Farnese. On the 
death of Antonio da San Gallo he succeeded to the onerous and 
coveted office of chief architect of St. Peter’s church, for which 
he remodelled all the designs, living to see some of the main 
features, including the supports and lower portion of the great 
central dome, carried out in spite of all obstacles, according to 
his plans. The dome as it stands is his most con.spicuous and one 
of his noblest monuments: the body of the church was completed 
in a manner quite different from his devising. Other great archi- 
tectural tasks on which he was engaged were the reconstruction 
of the Porta Pia, and the conversion of a portion of the baths of 
Diocletian into the church of Sta. Maria degli Angeli; the great 
cloister with its hundred columns, now used as the Museo dellc 
Terme, is the only part of this reconstruction which remains as 
he designed it. At length, in the midst of these vast schemes and 
responsibilities, the heroic old man’s last remains of strength 
gave way. He died on the threshold of his ninetieth year, on 
Feb. 18, 1564. 

Authorities. — For the bibliography of Michelangelo, which is 
extensive, see E. Stcinmann and R. Wittkover, Michelnngelo-Bihli’- 
o^raphie (Leipzig, 1927). The most important works, taken in 
chronological order, are the following: P. Giovio, supplement to the 
fragmentary Dialonus de viris litleris illusiribus, written soon after 
1527, first published by Tiraboschi, Storia della Iciicratura ilaliuna 
(Modena, 1S71); G. Vasari, in Vile degli piU eccellenti architettori 
pittori, e setdtori, etc. (Florence, 1550) ; A. Condivi, Vita di MicheU 
angelo Buonarroti (1553) ; this account, for which the author, a pupil 
and friend of the master’s, had long been collecting materials, was 
much fuller than that of Vasari, who made use of it in rewriting 
his own life of Michelangelo for his second edition, which api)eared 
after the master’s death (1568). The best edition of Va.sari is that 
by Milanesi (Florence, 1878-83) ; of Condivi, that by Antonio 
Maraini (Florence, 1927) ; for English readers there is a useful 
translation by H. Home (Bo.ston, 1904). See also C. Ilolroyd, Mkhael 
Angelo Buonarroti wdth translations of the life of the master by 
Ascanio Condivi and three Dialogues from the Portuguese by Francisco 
D’Ollanda (1903). The first additions of importance were published 
by Bottari, Raccolta di lettere sulla pittura, etc. (Rome, 1754; 2nd cd. 
by Ticozzi, Milan, 1822) ; the next by Gave, Carteggio inedito (1840). 
Portions of the correspondence preserved in the Buonarroti archives 
were published by Guasti in his notes to the Rime di Michelangelo 
Buonarroti (1863), and by Daelli in Carte Michelangelsche inedit e 
(Milan, 1865). Complete biographies of Michelangelo had been mean- 
while attempted by J. Harford (London, 1857), and with more power 
by Hermann Grimm, Lehen Michelangelos (Hanover, sth ed., 1879). 
A great increment of biographical material was at length obtained by 
the publication, in the four-hundredth year after Michelangelo’s birth, 
of the whole body of his letters preserved in the Buonarroti archives, 
Lettere di Michelangelo Buonarroti, ed. G. Milanesi (Florence, 1875). 
This material was first employed in a connected but too trivial 
narrative by A. Gotti, Vita di Michelangelo (Florence, 1875). Next 
followed C. Heath Wilson, Life and Works of Michelangelo Buonarroti 
(Florence, 1876), the technical remarks in which, especially as concerns 
the fresco paintings, are still valuable. Other lives of Michelangelo are 
by J. A. Symonds, The lAfe of Michelangelo (London, 180^). full of 
valuable matter on the history and spirit of Michelangelo’s times, 
but not trustworthy in the criticism of his works. Michelangelo, 
by Fritz Knapp, in the Klassiker der Kunst series (Stuttgart. iqo6) 
is a very useful compendium. For the early works of Michelangelo 
the standard authority is H. Wolfflin, Die Jugendwerke Michelangelos 
(Munich, 1891, and later editions). The most elaborate study of 
the Sixtine frescoes, magnificently illustrated, is by E. Steinmann, 
Die Sixtinische Kapelle, vol. ii. (Munich, 1905). Consult also C. 
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Justi, Michelangelo (Leipzig, 1903), and with caution TI. Thodc, 
Michelangelo u. das Ende der Renaissance (1902-03). Of the pocm.*^ 
of Michelangelo the first sound edition is that already referred to, 
G. Guasti, Rime di Michelangelo Buonarroti (1S63) ; in earlier editions 
the text had been recklessly tampered with, and the rugged individual- 
ity of the master’s style smoothed down. An edition with German 
translations was published by Hiisenclever (Leit^zig, 1875) ; and a 
thorough critical edition by Karl Frey (Berlin, 1897) ; for the English 
student the translations by J. A. Symond.s, in Sonnets of Michelangelo 
and Campanella (1878) are invaluable. On the drawings of Michel- 
angelo sec especially B. Berenson, The Drawings of Florentine Painters 
(1903). A comprehensive work on the same subject, in which the most 
important examples are reproduced and di.scu.ssed, unfortunately not 
arranged chronologically, is Karl Frey, Die Zeichnungen Michelangelos 
(Berlin, 1908 seq.). An elaborate life by the same author (Karl Frey, 
Michekigniolo Buonarroti, sein Lehen und seine Werke) is more to 
be prized for documentary fullness and accuracy than for critical 
insight. See also Romain Rolland, Vie de Michelangc (1917); IC. 
Stcinmann, Die Portrait darstellungen des Michelangelo (Ixfipzig, 1913). 

(S. C.; X.) 

MICHELET, JULES (1798-1S74), French historian, was 
born at Paris on Aug. 21, 1798, of a family which had Huguenot 
traditions. His father was a master printer, and Jules was oflcred 
a place in the imperial printing office, but his father sent him to 
the Lycee ('harlemagne, w'here he passed the university examina- 
tion in 1821. Shortly after appointed he began to teach history 
in the College Rollin. Soon after this, in 1824, he married. Be- 
tween 1825 and 1827 he produced divers sketches, chronological 
tables, etc., of modern history. In 1827 he was appointed mailre 
de conferences at the Lcole normalc. 

Four years later, in 1831, the Introduction d Vkistoirc uni- 
vcrsclle .showed a very different style, displaying the peculiar vi- 
sionary qualities which made Michelet the most stimulating, but 
the most untrustworthy (not in facts, which he never consciously 
falsifies, but in suggestion) of all historians. I'he events of 1830 
had unmuzzled him, and had put him in a belter jmsilion for 
study by obtaining fur him a idacc in the Record Office, and a 
deputy-professorship under Guizot in the literary faculty of the 
university. Soon afterwards he began his chief aiul monu- 
mental work, the Ilistoirc dc France. But he atcoinpaiiietl this 
with numerous other books, chiefly of erudition, such as the 
Oeuvres choisies dc Vico, the Menwires de Luther ccrits par lui- 
memo, the Origincs du droit fraii^ais, and somewhat later the 
Proch des kmpliers. In 1838 he was a])])ointed to the chair of 
history at the College cle France. He published, in 1839, his IJis- 
toirc romainc. The results of his lectures ajipearcd in the volumes 
Lc Pretre, la fevime, et la jamillc and le pcuple. 

The principles of the outbreak of 1848 were in the air, and 
Michelet was one of those who condensed and propagated them. 
When the actual revolution broke out Michelet devoted himself 
even more strenuously to his literary work. 

He began and carried out, during the years between the down- 
fall of Louis J’hilippc and the final e.slablishment of Napoleon 
III., an enthusiastic IJistoire de la revolution fran^aise. Dcsiiite 
or because of its enthusiasm, this was by no means Michelet's 
best book. 

The coup d'etat lost Michelet his place in the Record Office, 
as, though not in any way identified with the republic admini.s- 
tratively, he refused to take the oaths to the empire. But the 
new regime only kindled afresh his republican zeal, and his 
second marriage (with Mile. Adele Malaircl) seems to have 
further stimulated his powers. While the history steadily held its 
way, a crowd of extraordinary little books accomiianied and 
diversified it. Sometimes they were expanded versions of its 
episodes, sometimes what may be called commentaries or com- 
panion volumes. In some of the best of them natural science, a 
new subject with Michelet, to which his wdfe is lielieved to have 
introduced him, supplies the text. These are Les Femmes de la 
rdvolution (1854), UOiseau (1856), Ulnsecte, U Amour (1859), 
La Femme (i860). La Mi*r (1861), and La Sorcidre (1862). De- 
veloped out of an episode of the history, La Sorcibre has all its 
author’s peculiarities in the strongest degree. It is a nightmare 
and nothing more, but a nightmare of the most extraordinary 
verisimilitude and poetical power. Later short works are : La Bible 
de Phumanitd (1864), an historical sketch of religions; La Mon- 
tagne (1868); Nos fils (1869), a tractate on education; and Le 
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Banquet y posthumously published, a vivid picture of the indus- 
trious and famishing populations of the Riviera. Two collections 
of pieces, written and partly published at different times, are Les 
Soldals dc la revolution and Legendes democratiques du nord. 

The publication of this series of books, and the completion 
of his history, occupied Michelet during both decades of the 
empire. He lived i)artly in France, partly in Italy, and was 
accustomed to spend the winter on the Riviera, chiefly at Hydros. 
At last, in 1867, the Histoire dc France was finished. In the 
usual edition it fills nineteen volumes. Michelet was perhaps the 
first historian to devote himself to anything like a picturesque 
history of the middle ages, and his account is still the most vivid 
that exists. His inquiry into manuscript and printed authorities 
was most laborious, but his lively imagination, and his strong 
religious and political prejudices, made him regard all things 
from a singularly personal point of view. 

Uncompromisingly hostile as Michelet was to the empire, its 
downfall and the accompanying disasters of the country once 
more stimulated him to activity. Not only did he write letters 
and jiamphlets during the struggle, but when it was over he set 
himself to complete the vast task which his two great histories 
had almost covered by a Histoire du XIX srecle. He did not, 
however, live to carry it farther than Waterloo. The new re- 
public was not altogether a restoration for Michelet, and his 
professorship at the College de France of which he contended 
that he had never been properly deprived, was not given back to 
him. He died at Hyeres on Feb. 9, 1874. 

Sre G. Monod. Jules Michelet: elttdes sur sa vie et ses oeuvres (Paris, 
1905) ; R. van dur Elst, Michelet ^ naturaliste : esquisse de son systiitne 
de philosophic (1914^; G. J. J. Mencul, La vie el la pensee dc J. 
Michelet, (2 vols. 1923) ; and L. Refort, L*art dc Michelet 

dans son oeuvre histvrique (1923). 

MICHELL, JOHN (1724-1793), English natural philosopher 
and geologist, w'as born in 1724, and educated at Queens’ College, 
Cambridge He was a fellow of his college, and was appointed 
Woodwardian professor of geology in 1762, and in 1767 rector of 
Thornhill in York.shire, where he died on April 29, 1793. He was 
elected a fellow of the Royal Society in 1760. In 1750 he pub- 
lished at Cambridge a work of some 80 pages entitled A Treatise 
of Artificial Magnets, in which is shoicm an easy and expeditious 
method of making them superior to the best natural ones. Besides 
the description of the method of magnetization which still bears 
his name, this work contains a lucid exposition of the nature of 
magnetic induction. He was the founder of seismology. Michell 
was the original inventor of the torsion balance, which afterwards 
became so famous in the hands of its .second inventor Coulomb. 
IMichell described it in his proposal of a method for obtaining the 
mean density of the earth. He did not live to put his method into 
practice; but this was done by Henry Cavendish (Phil. Trans., 
1708). His mo.st important geological essay was that entitled 
Conjectures concerning the Cause and Observations upon the 
Phanwjnena 0} Earthquakes (Phil. Trans., li. 1760). 

Michcir.s other contrihuth’ns to science are: “Observations on the 
Comet of January 1760 at Cambridge, Phil. 7 'rons. (1760); “A Rec- 
ommendation of Hadley’s Quadrant for Surveying,” ibid. (1765) ; 
“Proposal of a Method for measuring Degrees of Longitude upon 
Parallels of the Equaler,” ibid. (1766) ; “An Inquiry into the Probable 
Parallax and Magnitmle of the Fixed Stars,” ibid. (1767) ; “On the 
Twinkling of the Fixed Stars,” ibid. (1767), “On the Means of Discov- 
ering the Distance, Magnitude, etc., of the Fixed Stars,” ibid. (1784). 

See Charles Davidson, The Founders of Seismology (1927). 

MICHEL OF NORTHGATE, DAN (fl. 1340), English 
writer, the author of the Ayenbite of hiwyt. Nothing is known of 
him except what can be gathered from his work. It is a literal 
translation in the Kentish dialect of a French treatise entitled 
Le Somme dcs vices ei des rertues (also known as Le Miroir du 
monde or Le Livre des commandemens, etc.), written in 1279 by 
Laurent ius Callus, a Dominican monk and confessor to Philip III. 
of France. This work was translated into Flemish, Catalonian, 
Spanish and Italian, and appears in no less than six English 
translations. Dan Michel’s autograph ms. is preserved in Arun- 
del ms. 57. which states that the work was completed in the year 
1340 on the eve of the apostles Simon and Jude by Dan Michel 


I of Northgate, a brother of the cloister of St. Austin of Canter- 
bury. The value of the book is chiefly philological as an authenti- 
cated and dated example of the southern dialect. 

The Ayenbite of Inwyt was edited for the Roxburghc club by the 
Rev. J, Stevenson in 1855, and for the early English Text Soc. by R. 
Morris in 1876. 

MICHELOZZO DI BARTOLOMMEO (1396-1472), 

Italian architect and sculptor, was a Florentine by birth, the son 
of a tailor. He was trained as a goldsmith and at the age of 24 
entered the workshop of Ghiberti, whom he assisted on both doors 
of the Florentine Baptistry and with the statue of St. Mather’s 
for Or San Michele. He assisted Donatello in bronze work such 
as the “St. Louis” for Or San Michele and the “Salome s Dance” 
in the Sienese Baptistery. In 1428 he signed the contract for the 
exterior pulpit of the cathedral at Prato of which the sculpture 
is by Donatello. His first independent work in sculpture was the 
tomb of Bartol. Aragazzi, parts of which are at Montepulciano, 
and of which the Victoria and Albert Museum has two fine 
figures of angels (1437). Michelozzo’s great friend and patron was 
Cosimo de’ Medici, whom he accompanied to Venice in 1433 
during his short exile. While at Venice, Michelozzo built the 
library of San Giorgio Maggiorc. The magnificent Palazzo Medici- 
Riccardi at Florence was designed by h.'m for Cosimo (1444); 
it is one of the noblest specimens of Italian 15th-century archi- 
tecture. He built the library, convent and cloister of San Marco 
in Florence (1437-1452). In 1446 he succeeded Brunneleschi as 
architect of the Duomo. In 1448 he executed the tabernacle at 
S. Miniato for Piero de’ Medici. The beautiful silver statuette of 
the Baptist now in the Opera del Duomo is dated 1452. He re- 
modelled the interior of the Palazzo Vccchio, especially the main 
court and the hall of The Two Hundred. At Milan he remodelled 
the Palace of the Medici, now Vismara, and built the Portinari 
Chapel at the church of S. Eustorgio. He was called to Ragusa 
I in Dalmatia in 1464 and there designed the arcade of the Palazzo 
Rettorale. He also superintended the fortification on the island 
of Chios. He died in Florence in 1472 and is buried in San Marco. 

See Hans Stegman, Michelozzo di Bartolommeo (Munich, 1888) ; 
Fritz Wolff, Michelozzo di Bartolommeo (Stra.ssburg, 1900) ; C. von 
Fabriezy, Jahrhueh der Kgl. Preusz. Kss. XXV. (1904) ; W. Bode. 
Florentiner Bildhauer (1909) ; A. Schmarsow, Nuovi studi intorno a 
Michelozzo (Arch. stor. 1893). 

MICHELSEN, PETER CHRISTIAN HERSLEB 
KJERSCHOW (1857-1925), Norwegian statesman, was born 
at Bergen on March 15, 1857. At the general election of 1903 he 
w^as returned to the Storting as a member for the country district 
outside Bergen. Appointed Prime Minister in the spring of 1905 
Michelsen played a leading part in the events which resulted in 
the dissolution of the union with Sweden and the establishment 
of the new kingdom of Norway. In 1907 he definitely retired 
from politics and died near Bergen on June 29, 1925. 

MICHELSON, ALBERT ABRAHAM (1852- ), 

American physicist, was born in Strelno, Germany, Dec. ig, 1852. 
His parents moved to San Francisco, Calif., where he studied in 
the public schools. He graduated from the U.S. Naval Academy 
in 1S73, and was instructor in physics and chemistry there (1875- 
79). He was then for a short time in the Nautical Almanac ofi&ce. 
From 1880 to 1882 he studied in Berlin, Heidelberg and Paris. 
He re.signed from the Navy in 1881. In 1883 was appointed 
professor of physics at the Case school of applied science, Cleve- 
land, 0 ., and six years later accepted a similar position at Clark 
University. In 1892 he was appointed professor and head cf the 
department of physics at the University of Chicago. He early 
directed his researches to the velocity of light, and while in 
Cleveland invented his interferometer for measuring distances by 
means of the length of light -waves. His researches enabled him 
to revise and improve upon the achievements of Fizeau in respect 
of the velocity of light. He perfected the methods for experi- 
menting, and determined with great precision the speed at which 
light travels. 

Michelson measured a metre in terms of the wave-length of 
cadmium light for the Paris Bureau International des Poids et 
Mesures. The consequence is that the metre bar, hitherto care- 
fully safeguarded in Paris, can easily be replaced, since its length 
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is known in terms of an absolute unit. In 1892 he was a member 
of the Bureau International des Folds et Mesures and in 1897 
of the International Committee of Weights and Measures. He was 
president of the American Physical Society in 1901, of the Ameri- 
can Society for the Advancement of Science in 1910, and of the 
National Academy of Science (1923--27). He received medals 
and prizes from many learned societies, and in 1907 was awarded 
the Nobel Prize for physics. During the World War he rejoined 
the naval service and devoted his entire time to new devices for 
naval use. His range-finder was adopted as part of the U.S. Navy 
equipment. In 1920 he w^as able to demonstrate by means of 
light interference that the diameter of Betelgeuse was 260,000,- 
000 miles. This was the first approximately accurate determina- 
tion of the size of a star. He published Velocity of Light (1902); 
Light Waves mid Their Uses (1903); Studies in Optics (1927); 
and numerous papers in scientific journals. He was the first to be 
appointed “distinguished service professor” at the University of 
Chicago (1926). (For the “Michelson-Morley experiment” in 
interference of light, with its Viearing on the Einstein theory, 
see Relativity.) 

MICHELSON-MORLEY EXPERIMENT. A celebrated 
experiment carried out by A. A. Michelson and E. W. Morley, to 
attempt to measure a velocity of the earth through the ether by 
the effect which such a velocity might be anticipated to have on 
the velocity of light. Had such a velocity been e.stablished, axes 
fixed in the ether could have been taken as standards of fixed 
position, to which all velocities could be referred, and in this 
sense we should have been able to talk of the absolute velocity 
of a material body, as distinct from the relative velocity of two 
material bodies. The failure of Michelson and Morley to delect 
any influence of the earth’s motion on the velocity of light really 
formed the starting point of Einstein’s theory of relativity (jep 
Relativity), and it is on account of its importance for this 
theory that the experiment is so fundamental, and has been so 
often repeated. 

In the experiment light is sent along two paths at right angles 
to one another. If the luminiferous ether were a fixed medium, 
obeying the laws of such a wave-carrying medium as an elastic 
solid (or, to be more correct, if less suggestive, of a medium obey- 
ing the laws represented by Maxwell’s original equations) then the 
time of the passage of the light should be greater for a to-and-fro 
path in the direction of the earth s motion through the ether than 
for a to-and-fro path, of equal length, at right angles to the 
direction of motion. More precisely, when light goes from a source 
to a mirror at distance / and back, and both source and mirror are 

moving with the same velocity v, the time taken is — - — | ^ - 

C’-v r-f-z> 

when the motion is in the direction of the rays, and is 

when it is crosswise, c being velocity of light. These expressions 

'*1 / tP' \ 2/ ^ \ 

are approximately j and “ 2 “t j respectively, 

so that the difference depends on ^ which, on account of the 

smallness of all terrestrial velocities compared to the velocity of 
light, is very small and requires the greatest refinement of experi- 
mental skill for its detection. {See Relativity.) 

If, therefore, the apparatus can be set so that one path lies 
in the direction of motion, and can then be turned through a 
right angle, the two beams of light will interchange their roles, 
the one which in the first position travelled the faster travelling 
the slower in the second position. If, further, a system of inter- 
ference fringes is formed by the two beams, as is done in the 
Michelson interferometer {see Intereerometer), then it follows 
at once that this fringe system will shift when the apparatus 
is slowly rotated, so that it must pass through the two positions 
just specified twice per revolution. Michelson and Morley looked 
for, but failed to find, any shift of fringes of the order of mag- 
nitude to be expected on the hypothesis of a fixed ether. 


417 

Preliminary experiments were carried out by Michelson alone 
in 18S1; the experiment with Morley, of a superior order of 
accuracy, was performed in 1887. In the experiment of 1887 the 
interferometer was mounted on a heavy block of .stone which was 
carried by a disc of wood floating in a tank of mercury: this 
arrangement enabled the apparatus to be rotated smoothly with- 
out causing any strains to be set up. To increase the light path, 
and so the effect to be sought, each of the interfering beams was 
reflected several time.s backwards and forwards: four mirrors were 
used to replace each of the single mirrors in the simple form 
of interferometer, and their supplementary mirrors. The total 
length of the path of either beam was about 1,100 cm. With 
such a path length the difference of times to be e.xpected 
on the fixed ether hypothesis, though only about 1 in 100,000,000, 
should give rise to a displacement of -4 of a fringe. Hut (he 
actual displacement measured was at most a fortieth of this value. 
In carrying out the exi)eriment the orbital motion of the earth 
alone was considered, the sun being considered at rest. (The 
rotational motion of the earth produces a velocity which is, of 
course, negligibly small compared to the orbital motion.) Read- 
ings were made for sixteen different directions, the stone being 
kept slowly turning and the observations taken by the experi- 
menter walking round with it. The experiment was carried out 
at midday, when the velocity relative to the sun is in the plane of 
the apparatus, and at 6 p.m., when the velocity is normal to the 
plane of the apparatus. To see if there was a velocity of the solar 
system as a whole through the ether, which might, by a remote 
chance, have cancelled out the orliital motion at the particular 
month of the experiment, it was proposed to repeat the experiment 
every three months. Recent experiments have put this possible 
explanation of the negative effect out of court. 

The experiment is of such fundamental importance that it has 
been much repeated, with a view both to increasing the accuracy 
and to investigating suggested explanations of the negative effect, 
other than that offered by the theory of relativity. In 1904, that 
is, a year before Einstein first put forward his theory, Morley and 
Miller carried out new measurements. It had been suggested that 
the contraction in the direction of motion demanded by the Fitz- 
gerald -Loren tz hypothe.\sis {see Relativity) might be a property 
of particular materials only, and that it would be desirable to 
try the effect of replacing the stone on which the interferometer 
parts were mounted by other substances. Morley and Miller used 
both a wooden and a steel framework to support the apparatus, 
which was floated on mercury, as in 1887. The path length was 
increased to 3,224 cm., which is 55 million wave lengths of yellow 
(sodium) light, so that the fringe, displacement should, on the 
hypothesis of a stationary ether, bw; 11 fringes in place of the 
•4 fringes of 1887. In the cellar at Cleveland where the apparatus 
was mounted the effect was less than one hundredth of this 
amount, which is alternatively expressed by saying that these 
results .show that the velocity of the earth with reference to a 
hypothetical stationary ether is at most 3 kilometers (say 2 miles) 
a second. (The shift is, of course, proportional to the square of 
the velocity, and the earth s orbital velocity is about 30 kilometres 
per second.) Morley and Miller took into account the motion 
of the solar system towards a certain fixed point in the heavens, 
and compounded this with the velocity of the earth in the solar 
system when computing the magnitude and direction of the 
velocity of the apparatus. 

In 1905 and 1906 Morley and Miller removed their apparatus 
from the cellar and installed it in a light .shed at a height of 300 
feet above Lake Erie, to see if possibly the nature of the imme- 
diate surroundings, whether massive or no, affected the “ether 
wind” which the experiment was designed to detect. A possible 
effect of about of the calculated value was detected, but it 
was not clear whether this was a spurious effect of temperature. 
It would be a result of the first importance, constituting a grave 
blow to the theory of relativity, if an actual effect, which varied 
with the height above sea level or with the surroundings, could 
be definitely established, and therefore in 1921 and again in 1925 
D. C. Miller carried out experiments of the Michelson and Morley 
type at Mount Wilson, about 1,800 metres (6,000 feet) above sea 
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level. To avoid possible magnetic effects the steel frame used 
in the earlier experiments was later replaced by a concrete frame. 
Miller, as a result of several thousand readings, arrived at the 
conclusion that there was a small positive effect, about 9 kilo- 
meters per second, as against the full orbital velocity of 30 kilo- 
meters per second, and also considered that the experiments in 
the cellar at Cleveland showed a still smaller positive result. 
He attempted to explain his results by a drift of the solar system 
in a direction nearly normal to the plane of the ecliptic. These 
experiments of Miller naturally attracted much attention, but 
it appears almost certain that the po.sitive effect must be due to 
unrecognised sources of error, possibly to temperature effects. 
It has, for instance, been pointed out, notably by Thirring, that the 
measurements of Miller are not consistent among themselves, 
from the point of view of his explanation. 

To check Miller’s results R. J. Kennedy repeated the experi- 
ment, using an ingenious modification of the interferometer, pro- 
duced by making a small step, only one-twentieth of a wave 
length in height, on one of the totally reflecting mirrors. This 
produces two fringe systems bordering on one another, which 
enables a very slight displacement of the interference patterns, 
of the order of 4 thousandths of a fringe, to be detected. Ken- 
nedy’s apparatus was comparatively email, the light path being 
only 4 metres, and sealed up in a case containing helium, the re- 
fractivity of which is only one-eighth that of air, at atmospheric 
pressure. The experiments were carried out at times of day 
when Miller s effect should be greatest, but no positive effect was 
ever found, although a shift one-quarter as great as that meas- 
ured by Miller would have been detected. K. K. Illingworth 
has repeated Kennedy’s experiments, likewise finding no posi- 
tive result (iq:?;). Both Kennedy’s and Illingworth’s exiwi- 
ments were carried out in a constant temperature basement 
at Pasadena, California, which gives defenders of the reality of 
Miller’s effect a possible line of criticism, namely that while no 
positive result can be found in a sheltered spot, where massive 
surroundings check the “ether wind,” this does not prove that 
a small positive effect does not exist at a height, in a free situa- 
tion. This last possibility is, however, removed by the experiments 
of Piccard and Stahcl, carried out at intervals from 1926 to 1928. 
These workers placed the apparatus in a free balloon, the chief 
measurements being made at a height of 2,500 metres. The 
apparatus was a small interferometer of Michelson-Morlcy pat- 
tern, with multiple reflections. The fringes were registered photo- 
graphically, on a moving film, and the balloon was kept in steady 
rotation by small air screws. No trace of an effect was ever found. 

In January, 1929, Michelson published a preliminary account of 
a repetition of the Michelson-Morley experiment carried out by 
him.self in collaboration with Drs. Pease and Pearson, with new 
refinements: the results, in contradiction to Miller’s, were negative. 

We may therefore say that the broad result of a series of 
experiments of Michelson-Morley type is that no motion of the 
earth through the ether can be detected by an influence on the 
velocity of light. For theoretical implications see Relativity. 

Bibi.iograpuy. — Brief accounts of the Michelson-Morley experiment 
are given in the standard text-books of light, dted under Light, and 
the experiment is discussed in all books on relativity (q.v.). The 
most important original papers are: — A. A. Michelson and E. W. 
Morley, Philosophical Magazine, 24, 449 (1887) ; E. W. Morley and 
D. C. Miller, Philosophical Magazine, 9, 680 (1905) ; D, C. Miller, 
Proceedings National Academv of Sciences^ ii, 306 (1925); H. Thir- 
ring (criticism of D. C. Miller’s results), Zeitschrift fiir Physik^ 35, 
723 (1926); J. R. Kennedy, Proceedings National Academy of Sci- 
ences, 12, 621 (1926); K. K. Illingworth, Physical Review, 30, 692 
(1927); A. Piccard and E. Stahel, Naturwissenschaften, 14, 935 
(1926) ; IS, 140 (1927) ; 16. 25 (1928) ; A. A. Michelson, Nature, 123, 
88 (1929). (E. N.daC. A.) 

MICHIGAN (mishT-gan), known as the “Wolverine State,” 
is one of the north central group of the United States of America. 
It is situated between latitudes 41® 44' and 47® 30' N. and longi- 
tudes 82° 25' and 90® 31' W., and consists of tw^o peninsulas, — 
the upper or northern and the lower or southern — separated by 
a strait. The upper peninsula is bounded north by Lake Superior; 
east by lakes Superior, Huron and Michigan, and by Whitefish 
bay and St. Mary’s river, which separate it from the Province of 


Ontario, Canada; south by lakes Huron and Michigan and the 
Straits of Mackinac, which separate it from the lower peninsula; 
and south-west and west by Wisconsin, and the Menominee, Brule 
and Montreal rivers, which separate it from Wisconsin. The lower 
peninsula is bounded north by lakes Michigan and Huron and the 
straits of Mackinac, east by lakes Huron, St. Clair and Erie and the 
St. Clair and Detroit rivers, which separate it from Ontario; south 
by Ohio apd Indiana, and west by Lake Michigan. In size Michi- 
gan ranks 21st among the States of the Union, its total area being 
‘ 57,980 sq.m, of which 500 sq.m, exclusive of its Great Lakes 
jurisdiction, are water surface. 

Physical Features. — The northern part of the State is rugged 
mountainous “old land,” not completely worn down by erosion; 
and the southern part is a portion of the old coastal plain, whose 
layers contain salt, gypsum and some inferior coal. Lake Huron, 
on the east, and Lake Michigan on the west of the lower peninsula 
are each 581 J ft. above sea-level, and Lake Superior on the north 
of the upper peninsula is 602 ft. above sea-level. For the most part 
the surface of the State is gently undulating and at a slight eleva- 
tion above the lakes, but low marsh lands are common to many 
sections; the north part of the lower peninsula is occupied by a 
plateau of considerable dimensions, and the north-west part of 
the upper peninsula is rugged wdlh hills and mountains. Crossing 
the lower peninsula from Saginaw bay west by south through the 
valleys of the Saginaw, Maple and Grand rivers, is a depre.ssion — 
the former channel of an old glacial river — in which elevations 
for a considerable area are less than 100 ft. above the lakes. To 
the south-east of this depression a water-parting with summits 
varying from about 400 to 600 ft. above the lakes extends from a 
point between Saginaw bay and Lake Huron, south by west, to the 
south border of the State and beyond. The cast slope descends 
quite rapidly to a low flat belt from 5 to 40 m. wide along the 
east border of the Slate south from Lake Huron. From Lake 
Huron to the south-east shore of Saginaw bay a wide sandy beach 
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is followed northward by precipitous shores abounding in rocks 
and bluffs. West of the divide and south of the depression, south- 
west Michigan is occupied by the valleys of the St. Joseph, Kala- 
mazoo and Grand rivers, by the gently rolling uplands that form 
the parting divides between them, and by sand dunes, which here 
and there ri.se to a height of from 100 to 200 ft. or more along the 
shore of Lake Michigan, and are formed on this side (but not on 
the Wisconsin side) of the lake by the prevailing west winds. 

The surface of the upper peninsula is more irregular than that 
of the lower peninsula. A portion extending through the middle 
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from east to west and south, from west of the centre of Green 
bay, is either flat and even swampy or only gently undulating. 
Eastward from Green bay are two ranges of hills; the one lining 
the south shore and ranging from loo to 300 ft. in height, the 
other close to or touching the north shore and reaching in places 
an elevation of 600 ft. above Lake Superior. The famous Pictured 
rocks in Alger county on the lake shore, east of Munising, form the 
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west portion of this north range; they di.splay a wide diversity 
of shapes as well as a great variety of tints and hues, especially of 
grey, blue, green and yellow. The most rugged portion of the State 
is farther we.st. South and south-east of Keweenaw bay, in the 
Marquette iron district, is an irregular area of mountains, hills, 
.swamps and lakes, some of the mountain peaks of the Huron moun- 
tains (in Marquette county) rising to an elevation of 1,400 ft. or 
more above the lake. These and a peak in the Porcupine moun- 
tains (2,023 ft. above the sea) in the north-west part of Ontona- 
gon county are the highest in the State. To the south of this is 
the Menominee iron di.strict, marked somewhat regularly by east 
and west ridges. Extending in a general north-east and south-west 
direction through Keweenaw peninsula to the Wisconsin border, 
and beyond, is the middle of three approximately parallel ranges, 
.separated from each other by flat lands, with here and there an 
isolated peak (in the Porcupine mountains) having an elevation of 
from goo to 1,400 ft. above the lake. The northern portion of 
these ranges, together with Isle Royale some distance farther 
north, which is itself traversed by several less elevated parallel 
ridges, contains the Michigan copper-bearing rocks; while to the 
.south, along the Wisconsin border, is the Gogebic iron district. 

The rivers of the entire State consist of numerous .small streams 
of clear water. In the interior of the upper peninsula, along the 
cast border of the lower peninsula south from Lake Huron, and in 
Saginaw valley, they are rather sluggish; but many of the larger 
streams of the lower peninsula have sufficient fall to furnish a 
large amount of water-power, while the small streams that flow 
into Lake Superior from the central portion of the upper penin- 
sula as well as some of the larger ones farther west, have several 
falls and rapids; in places also they are lined with steep, high 
banks. Most of the larger rivers of the State — the Muskegon, 
Grand, St. Joseph, Manistee and Kalamazoo— are in the west 
portion of the lower peninsula. Several thousand lakes of clear 
w'ater, fomied by glacial action, dot the surface of the State, and 
many of them are lined with picturesque woodland shores. Islands 
in lakes Superior, Michigan and Huron are scarcely less numerous. 

Fauna and Flora* — Mammals include black bear, moose, 
deer, lynx, wolves, coyotes, wildcats, porcupine, fox, squirrels, 
hares, rabbits, musk rats, minks, weasels, skunks, racoons and 
woodchucks. The only woodland caribou now known in United 
States proper are found on Isle Royale. Among the game birds 
are quail (“Bob White”), grouse, including “partridges” (ruffed 
grouse), ducks, geese, coots, brant, woodcocks, snipe and plover, 
as well as the imported Chinese ring-necked pheasants. Of song 


419 

birds the favourites arc the robin, thrush, bobolink, oriole, chick- 
adee, meadow-lark, cat-bird, blue-bird, wrens and warblers. Among 
fishes, white fish, wall-eyes, lake trout, perch, herring, sun-fish, 
bass, sturgeon, pike, chubs, suckers, mullets, sheepheads and Ger- 
man carp abound in the lakes. The speckled, brown and rainbow 
I trout thrive in many of the streams. The area now^ included in 
I Michigan was a forest, except in the south-west, where there were 
I a few small prairies, possibly cleared by the Indians. The re- 
mainder of the south part of this area for about 60 m. along the 
southern boundar>^ was a part of the great hardwood forest of the 
Ohio basin with woods varying with soil and drainage: on the. 
drier gravel lands were oak forests consisting of red, black and 
white oak, hickory, a.sh, cherry, bas.swood and walnut; in depres- 
sions there were maple, elm, a.sh, beech, sycamore, poplar and 
willow; and in the south-east there w'ere a few^ chestnuts and tulip 
trees. North of this southern hardwood forest there were pine 
forests on the sandier land, mi.xed hardwoods and conifers on the 
loam and clay, and tamaracks and cedar in the swamps. The sandy 
lands were in part burnt over by Indians, and there was a growth 
of scrub oak, a.spens and huckleberry bushes. The tamarack and 
cedar swamps now have a growth, especially on their edges, of 
.spruce, birch, bal.sam, white pine, soft maple, a.sh and aspens. In 
i()2o the woodland area, including stump lands, w\is estimated at 
nearly two-thirds of the entire State; but of this area not more 
than 4.000,000 ac. now bear timber worth cutting. The State 
controls eight forest reserves, whose area is 356,388 ac., which 
are being re-forested at a rate of about 10.000 ac. a year. White 
pine, Norway pine and Jack pine arc the only species planted. 
Two national forest units, embracing about a million acres, were 
e.stabli.shcd in 1928. 

Soil and Climate. — Tht^ soil of the south-west and south-east 
Michigan is for the most part a dark clay loam; in the north cen- 
tral part of the lower peninsula it is a light sandy loam, along the 
Huron .shore it is heavy with blue clay, in the mining districts of 
the north-west the rocks are usually either barnm or very thinly 
covered: and elsewhere in the State the soil is generally rich in 
a variety of mineral elemimts. 

Although the temiierature of the entire lower peninsula is con- 
siderably influenced by the lakes, ycd the prevailing winds being 
westerly, it is in the west portion of that fieninsiila that the moder- 
I ation is greatest, both the summer and winter isotherms being 
I there deflected more than half the length of the pcnin.sula. On the 
I other hand, the prevailing winds of the upper peninsula being 
north-westerly, the lakes have little effect on the temperature 
there; and so, while in the south-west the extremes are not great, in 
the rest of the State they have ranged within two years from 108" 
to 48° below zero. Throughout the State July is invariably the 
warmest month, February the coldest; the mean annual temjKTa- 
ture is about 45°. The mean annual precijiitation is not far from 
31 in., a little more than one-half of which falls during the five 
growing months from May to October; the rain is evenly di.s- 
tributed over all parts of the State, but the snow is exceptionally 
heavy along the north shore of the upper peninsula. 

Government. — The Constitution under which Michigan is 
now governed was first adopted in 1850, when it was felt that the 
7)0wcrs which the first one, that of 1S35, conferred upon the execu- 
tive and the legislature were too wide. In 1908 it was revised. 

The Constitution admits of amendment by an affirmative vote 
of two-thirds of the members of each house of the legislature, 
followed by an affirmative vote of a majority of the electors vot- 
ing upon the question; or an amendment may be proposed by an 
initiative petition signed by 10% of the total number of electors, 
and such an amendment is submitted to popular vote at the next 
election and comes into effect only if it receives a favourable ma- 
jority of the popular vote. Amendments suggested by the legis- 
lature have been frequently adopted, and one, adopted in 1862, 
provided that the question of a general revision of the Con.stitu- 
tion shall be submitted to a popular vote once every 16 years and 
at such other times as might be provided by law. When this ques- 
tion was so submitted for the first time, in 1866, the vote was to 
revise; but the revision prepared by a convention called for the 
purpose was rejected at the polls. The revision by the Consti- 
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tutional Convention of 1907-08 was adopted by popular vote in 
1908. The question of revision was again submitted to the electors 
in 1926 and was rejected by a vote of 285,252 to 119,491. In its 
present form the Constitution confers suffrage upon every citizen 
of the United States who is 21 years of age or over and has re- 
sided in the State six months and in his township or ward 20 days 
immediately preceding an election. At the head of the executive 
department is the governor, who is elected for two years, and who 
at the time of his election must be at least 30 years of age and 
must have been for five years a citizen of the United States, and 
for the two years immediately preceding a resident of the State. 
A lieutenant governor, for whom the same qualifications are pre- 
scribed, is elected at the same time for the same term. Under the 
first Constitution the secretary of State, treasurer, auditor general, 
attorney general and superintendent of public in.struction were all 
appointed by the governor, but under the present one they are 
elected for a term of two years. The State highway commissioner 
is elected for a term of four years. The governor’s salary is fixed 
by the revised Constitution of 1908 at $5,000 a year. The lieu- 
tenant governor succeeds the governor in case of vacancy, and 
next in order of succession comes the secretary of State. A State 
administrative board, consisting of all the six elective State offi- 
cials mentioned, was created in 1921. 

Legislature. — ^The legislature, consisting of a senate of 32 
members, and a house of representatives of 100 members (ac- 
cording to the Constitution not le.ss than 64 and not more than 
100), meets, in regular session, on the first Wednesday in Janu- 
ary in odd-numbered years, at Lansing. Both senators and repre- 
sentatives are elected for a term of two years by single districts, 
except that a township or city which is entitled by its population 
to more than one representative elects its representatives on a 
general ticket. Beginning in 1913 and at each subsequent tenth 
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year, the legislature, under the revised Constitution of 1908, is 
required to re-arrange the senatorial districts and reapportion the 
reprc.sentatives among the counties and districts, using as a basis 
the returns of the next preceding decennial census; but this obli- 
gation has not been strictly followed, the legislature finally in 
1Q25 arranging a compromise calculated to restrict Detroit’s 
representation below that which its population calls for. 

No bill can pass cither house except by an affirmative vote of a 
majority of the members elected to that house, and on its third 
reading the nye.s and noes must be taken and recorded: for ap- 


propriation bills a two-thirds majority of all members elected to 
each house is required. All legislation must be by bill, legislation 
by joint and concurrent resolutions thus being prevented. No bill 
may be passed at a regular session until it has been printed and in 
possession of each house for five days; no bill may be passed at 
a special session on any subject not expressly stated in the gov- 
ernor’s proclamation or submitted by special message. The gov- 
ernor has ten days (Sundays not being counted) in which to 
exercise his veto power (which may be applied to any item or 
items of any bill making appropriations of money and embracing 
distinct items), and an affirmative vote in each house of two- 
thirds of the members elected is required to pass a bill over his 
veto. 

Judiciary. — The administration of justice is entrusted to a 
supreme court, a continually increasing number of circuit courts. 
40 in 1927, one probate court in each county, and not more than 
four justices of the peace in each township. The supreme court 
is composed of one chief justice and seven associate justices, all 
elected for a term of eight years, two retiring every two years; 
it holds four sessions annually, exercises a general control over the 
inferior courts, may issue, hear and determine any of the more 
important writs, and has appellate jurisdiction only in all other 
important ca.ses. There is only one circuit court judge for a cir- 
cuit, unless the legislature provides for the election of more; the 
I term of office is six years. Each county elects a judge of probate 
for a term of four years; he has original concurrent jurisdiction 
with the circuit court in matters of probate, and has original 
jurisdiction in all cases of juvenile delinquents and dependents. 
The legislature may provide for the election of more than one 
judge of probate in a county with more than 180,000 inhabitants. 
Justices of the peace are elected by the townships for a term of 
four years — there are not more than four in each township. 

Local Government. — For purposes of local government the 
State is divided into 83 counties, each of which is in turn divided 
by north and south and east and west lines into townships. The 
officers of the township are a supervisor, clerk, treasurer, highway- 
commissioner, one overseer of highways for each highway dis- 
trict, justices of the peace and not more than four constables, all 
of whom are elected at the annual township meeting in April. The 
supervisor, two of the justices of the peace and the clerk consti- 
tute the township board, whose duty it is to settle claims against 
the township, audit accounts, and publish annually an itemized 
statement of receipts and di.sbursements. The supervisor is also 
the township assessor, and the several township supervisors con- 
stitute the county board of supervisors who are entrusted with 
the care and management of the property and business of the 
county, and may borrow or raise by tax what is necessary to meet 
the more common expenses of the county. Other county officers 
are a treasurer, clerk, sheriff, register of deeds, attorney, surveyor 
and tw^o coroners, each elected for a term of two years, a school 
commissioner elected for a term of four years, and one or more 
notaries public appointed by the governor. 

City Governments — Under the revised Constitution of 190S 
the former classification of cities into four classes and the prac- 
tice of granting special charters were abolished, and the legisla- 
ture is required to pro\dde by general laws for the incorporation 
of cities and villages; “such general laws shall limit their rate of 
taxation for municipal purposes and restrict their powers of bor- 
rowing money and contracting debts.” Cities and villages are per- 
mitted — upon authorization by the affirmative vote of three-fifth.s 
of the electors voting on the question — ^to own and ojrcrate, even 
outside their corporate limits, public utilities for supplying water, 
light, heat, power and transportation, and may sell and deliver, 
outside their corporate limits, water, heat, power and light to an 
amount not more than one-fourth that furnished by them in each 
case within their corporate limits; but no city or village of less 
than 25,000 inhabitants may own or operate transport facilities. 
Under the revision of 1908, corporate franchises cannot be granted 
for a longer term than 30 years. 

Population. — The first census taken in that portion of the 
North-west Territory now included in the State of Michigan 
showed, in 18 to, a population of 4,762. The population at other 
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selected decennial censuses was as follows: — ^31,639 in 1830; 749,- 
113 in i860; 1,636,937 in 1880; 2,093,890 in 1890; 2,420,982 in 
1900; 2,810,173 in 1910; and 3,668,412 in 1920; an increase of 
30 5% within the last decade. The population on July i, 1928 was 
4,591,000, according to U.S. census estimate. Of the total popula- 
tion in 1920, 1,670,447 were of native parentage; 1,204,545 of for- 
eign or mixed parentage; 726,635 were foreign-bom; 60,082 were 
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negroes; and the remaining 6,703 were Indians, Chinese or Jap- 
anese. The chief national groups among the foreign-horn showed 
164,502 natives of Canada (145,867 English; 18,635 French), 
103,926 of Poland, 86,047 of Germany, 47,149 of England, 45,- 
313 of Russia, 33,499 of the Netherlands, 30,216 of Italy and 
30,096 of Finland. The density of population increased from 48 9 
to 63-2 per sq.m, in the decade 1910-20. During the same period 
the urban population (in places having 2,500 inhabitants or more) 
increased from 47 2% to 6i-i% of the total population. There 
were 28 cities with 10,000 inhabitants or more in 1920. The pop- 
ulation of the following cities in 1920 was: Detroit, 993,678; 
Grand Rapids, 137,634; Flint, 91,599; Saginaw, 61,903; Lansing, 
57,327; their population in 1927 being estimated at 1,334,500, 
161,900, 142,700, 74,400 and 75,600 respectively. 

Finance. — ^The present Constitution (as revised in 1908) 
forbids the' contraction of a State debt exceeding $250,000 except 
for repelling an invasion or suppressing an insurrection, and the 
borrowing power of the minor civil divisions is restricted by a 
general law. The Constitution of 1850 provided that no general 
banking law could have effect until it had been submitted to the 
jMJople and had been approved by a majority of the votes cast on 
the question. This provision was included in the revised Constitu- 
tion adopted in 1908, with an additional provision that no amend- 
ment shall be made to any banking law unless it shall receive an 
affirmative two-thirds vote of both branches of the legislature. 
Every stockholder in a bank is made individually liable for the 
amount of his stock at its par value in addition to the said stock. 
All banks are subject to the inspection and supervision of the com- 
missioner of the State banking department. 

The assessed value of all property in Michigan in 1928 was 
$8,201,420,920, on which the State levied $20,500,000 in taxes 
($4.46 per caput). The remainder of the general revenue was 
secured, principally, from various specific or indirect taxes, such 
as the inheritance tax and a tax on corporation franchises. The 
principal sources of the State road funds are the motor vehicle 
licence fees ($18,616,326 in 1928) and a tax of three cents per 
gallon on gasolene ($17,683,913 in 1928). The bonded indebted- 
ness of the State on June i, 1927 was $83,500,000 or a per caput 
debt of approximately $20. 

Educational System* — ^Michigan was a pioneer State in 
creating the American educational system ; she began the organiza- 
tion of it at the time of her admission into the Union in 1837, and 
has since been noted for the high standard of her schools. Each 
township operating under the district act has two school inspectors 
— one being elected at each town meeting for a term of two years — 
who with the township clerk constitute the township board of 
school inspectors, and to this board is given authority to divide the 


township into school districts and to exercise a general super- 
vision over the several schools wilhin their jurisdiction; a town- 
ship may be organized as a single district, called a “township unit 
district.” The qualified electors of each district having an ungraded 
school elect a moderator, a director and a treasurer — one at each 
annual school meeting — for a term of three years, who constitute 
the district school board, entrusted with ample power to direct 
the affiiirs of the school. Each county has a county school com- 
missioner elected for a term of four years, who exercises a general 
supervision over the schools within his jurisdiction. Finally, at 
the head of all the public elementary and secondary schools of the 
State is the State superintendent of public in.struction, elected for 
a term of two years; he is ex officio a member and secretary of the 
State board of education, and a member, with the right to speak 
but not to vole, of all other boards having control of puldic in- 
.struction in any State institution. 

In 1926 there were 866,945 pupils enrolled in the public schools 
of the State, and 30,327 teachers were engaged in giving instruc- 
tion. Of the public school enrolment 720,212 were in the kinder- 
garten and elementary grades and 146,733 were in the secondary 
schools. Private and parochial schools had an enrolment of 
101,137. The net expenditures for public elementary and second- 
ary education, in 1926, were $76,654,656 or a per caput based on 
total enrolment of $88.42. The illiteracy rale was 3% in 1929 as 
against 3 3% in 1910. In many of the public schools vocational 
courses were added in recent years. At the institutions of higher 
education, attendance greatly increased. Some of the colleges 
with church connection shared in this growth; but the chief en- 
largement was at the University of Michigan and the Michigan 
Stale college of Agriculture and Applied Science. 

The higher State institutions of learning consist of a university 
{see Michigan, University of), four teachers’ colleges and nor- 
mal schools, an agricultural college and a school of mines. The 
university (at Ann Arbor) was established in 1837, and is under 
the control of a board of regents elecled by the people for a term 
of eight years, two every two years; the president of the institu- 
tion and the superintendent of public instruction are members 
of the board but without the right to vote. The State teachers’ 
colleges are: the Michigan State Normal college at Ypsilanti 
(1849); the Central Michigan Normal school at Mount Pleasant 
(1895); the Northern Stale Normal school at Marquette (1899); 
and the Western State Normal school at Kalamazoo (1904). All 
of these are under the State board of education. The Michigan 
State college of Agriculture and Applied Science at East Lansing, 
3 m. ea.st of Lansing, is the oldest in the United Stales; it was 
provided for by the State Constitution of 1850, organized in 1855 
and was opened in 1857. The College of Mines, at Houghton, was 
established in 1885. In 1927 there were 14 o!her institutions of 
higher learning wilhin the State, but not maintained by it. 

Agriculture. — In 1925 18,035,290 ac. or 40% of the land was 
in farms. Of this amount 9,671.381 ac. were cla.s.rilied as croi) 
land. All farm property in the above year had an estimated value 
of $1,523,976,902. The number of farms (192,327) in 1925 
showed a decrea.se of 14.626 as compared with 1910. During the 
period 1920-25 all farm-land decreased from 19,032,961 ac. to 
18,035,290. The percentage of tenantry decreased from 17-7 to 
15*1 during the same period. The aggregate value of all farm 
crops in 1926 was $250,600,000. The table below shows the acre- 
age, product and value of the principal crops in 1926. 


Crop 

.Acreage 

Product I 

Value 

1’anie hay 

2,869,000 

4,007,000 tons 1 

$56.5 ^0,000 

Indian com 

1,593,000 

54,162,000 hu. 1 

39,5 ^8,000 

Potatoes . 

240,000 

2{),H8o.ooo hu. j 

35,850,000 

Wheat 

984,000 

1 7,008,000 hu. i 

.'1 S, 000 

Oats . 

1,570,000 

5 r,8io,ooo hu. 

20,723,000 

Dry beans 

552,000 

6,624,000 hu ; 

18,547,000 


Other crops of considerable economic value were sugar-beets, 
fruits, barley, rye. peppermint and vcgelaliles. Michigan, in 1926 
ranked first among the States of the Union as a producer of dry 
beans and peppermint, and .second only to Colorado as a produce »• 
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of beet sugar. The growth of mint on the muck lands in the south- 
western counties is quite as old as the State. Market gardening 
is an important industry both in the south-west and south-east 
counties. Ail the principal fruits are grown in large quantities in 
what is known as the fruit belt in the south-west; grapes are grown 
chielly in the south-western counties. The area nominally in 
woodland, including farm wood-lots as well as forests and cut- 
over lands, comprises nearly two-thirds of the State; but of this 
area not more than about 4,000,000 ac., nine-tenths of which lie 
in the upper peninsula, now bear good timber. The barrenness of 
the sandy soil and the shortness of the growing season have hin- 
dered the reduction of land to cultivation, and some 10,000,000 ac. 
(more than a quarter of the State) arc thus a deforested desert. 

Minerals. — Michigan, with a mineral product valued at $122,- 
212,254 1925, ranked ninth among the States of the Union. Of 

the mineral products iron-ore, copper, cement, salt and clay prod- 
ucts, respectively, were of chief value. Iron was first discovered 
in the Marquette district along the shore of Lake Superior early 
in the 18th century, but active operations for mining it did not 
begin until 1845; in 1877 mining of the same mineral began far- 
ther south in the Menominee district, and .seven years later far- 
ther west along the Wisconsin border in Gogebic county. From 
i8go to 1901 Michigan ranked first in the Union as an iron-pro- 
ducing State, but after 1901 its product was exceeded by that of 
Minnesota. Since the first discovery of iron-ore up to Jan. i, 
1926, a total of about 1,230,000,000 tons had been shipped from 
the Lake Superior region of Michigan, Copper mining in the State 
began about the same time as iron mining. The product in 1845 
was 12 long tons; in 1926 the product was 174,779,000 pounds. 
From 1847 Ibe product of Michigan exceeded that of any 

other Stale; from 1847 1^ 1883 copper product was more than 
one-half that of all the States, but in 1926 more of that mineral 
was mined in each of the States of Arizona, Utah and Montana 
than in Michigan. The chief producing region is in the Keweenaw 
peninsula and its vicinity. 

Fields of bituminous coal extend over an area of over 10,000 
sq.m, in the south-east inirtion of the State; but its quality is 
inferior. The mining of coal began in Jack.^^on county in 1836, 
but for many years the production increased slowly. The period 
of greatest average production was the five years, 1916-20 when 
1,301,000 short tons were mined annually. The product in 1926 
was 649,000 tons. The principal producing area was in Bay, Sagi- 
naw, Tuscola and Calhoun counties. Salt wells are numerous in 
the middle and south-eastern sections of the lower iieriinsula; the 
first sucre.ssful one was drilled in Saginaw county in 1859 and 
i860. For a number of years prior to 1893 Michigan was the 
leading salt -producing State; then New York became the chief 
producer for several years. In 1926 the State ranked first among 
the States with a product of 2,260,320 tons of salt. Gypsum is 
obtained from deposits along the banks of the Grand river in Kent 
county and in the vicinity of Alabaster along the shore of Lake 
Huron in Iosco county. In 1925 649,053 tons valued at $5,447,294 
were mined. Marl is found in many parts of the State; limestone 
most largely in the northern part of the lower jx^ninsula, and in 
the eastern part of the upper peninsula. The presence of these 
products has given ri.se to Michigan’s large Portland cement indus- 
try; in 1926 the State’s output was 12,037,000 barrels. Clay pro- 
ducts in 1925 had a value of $7,396,071; about 42% of this total 
represented the value of the pottery product. 

Manufactures. — The manufactured products in 1925 were 
valued at $4,373,186,136, as compared with $1,086,162,000 in 
1914, an increase of over 300^0. This advance was mainly due to 
the extraordinary growth of the automobile industry and its con- 
centration in the State. The value of automobiles manufactured in- 
creased from $7j99b,534 in 1904 to $1,551,990,000 in 1923. In 
1926 the motor vehicles manufactured within the State were 
valued at $1,820,296,128; motor vehicle bodies and parts had an 
additional value of $921,901,337. About half the motor vehicles 
manufactured in the United States in 1925 were made in Michigan. 
The number of wage-earners engaged in this industry in 1914 was 
constituting 24 9% of the total number of industrial wage- 
earners in the State; these were increased to 234,492 in 1925, their 


proportion to the whole being 45 * 5 %. Foundries and machine 
shops with an average number of 31,291 wage-earners in 1925 had 
a product valued at $162,545,298. Furniture ranked next, with 
21,512 wage-earners and products valued at $99,039,416. Other 
industries of great value included engines and water-wheels ($95,- 
932,026); paper and wood pulp ($91,149,648); brass, bronze and 
copper products ($65,594,415); lumber and timber products 
($59,569.47^); slaughtering and meat packing ($53,932,676); 
food preparations ($53,423,945); bread and bakery products 
($51,358,975); and butter, cheese and condensed milk ($49,300,- 
693). Michigan led all other States in 1925 in output of chemicals, 
drugs, engines and water-wheels, motor vehicles and motor vehicle 
bodies and parts, and threshing machines. The State ranked third 
in the manufacture of furniture and food preparations. Detroit, 
with its neighbouring cities Highland Park and Hamtramck, pro- 
duced more than half the manufactured products of the State. In 
this district centred the motor vehicle, the foundry and machine 
shop, the meat-packing, and the brass and bronze industries. 
Flint, with products valued at $422,644,236, was another impor- 
tant motor vehicle manufacturing point. 

Transport. — ^The building of railways in Michigan began in 
1830, but little progress had been made in 1837 when the Stale 
began the construction of three railways and two canals across 
i the southern half of the lower peninsula. Some progress was made, 
but by 1846 the State proved itself incompetent to carry on the 
work and sold its interest to private companies. The railway 
mileage continued until 1910 when it was 9,021; since that date 
there has been a gradual decrease, I he mileage in 1925 being 8,349. 
The principal lines are the Michigan Central, the Pere Marquette, 
I he Lake Shore and Michigan Southern, the Grand Trunk and the 
Chicago, Milwaukee and St. Paul. The mileage of electric rail- 
ways was 1,795 1925. 

Besides railway communication, Michigan has a coastline of 
about 1,600 m. and several good harbours. The water communi- 
cations WTre extended and improved by several canals, among 
which arc the Sault Ste. Marie, which passes the rapids of the 
St. Mary’s river; the St. Clair Flats, at the north end of Lake St. 
Clair, by which a deeper channel is made through shallow water; 
and the Portage lake, in the coppier district, which connects that 
lake with Lake Superior. The traffic through the Sault Ste. Marie 
canal in 1926 according to the annual report of the chief of en- 
gineers, U.S. army, was 85,679,000 short tons, and had a value of 
$1,063,876,000. During 1925 Michigan harbours made shipments 
aggregating 20,283,000 tons, with receipts totalling 9,277,000 ton.s. 

An excellent system of State trunk roads is maintained by the 
State highway department. This department, at the close of 1926, 
controlled 6,756 m. of roads, of which 6,229 m. were surfaced. 
The total expenditure for rural highways by the State highway 
department in 1926 was $36,136,000. The total motor vehicle 
registration for the year 1926 was 1,125,031. 

History. — From 1613 until 1760 the territory now within the 
borders of Michigan formed a part of New France, and the first 
Europeans to found missions and settlements within those bor- 
ders were Frenchmen. Two Jesuits, Raymbault and Jogucs, visited 
the site of Sault Ste. Marie as early as 1641 for the conversion of 
the Chipiiewas; in 1668 Marquette founded there the first per- 
manent settlement within the State; three years later he had 
founded a mission among the Hurons at Michilimackinac ; La 
Salle built a fort at the mouth of the St. Joseph in 1679; and in 
1701 Cadillac founded Detroit as an important point for the 
French control of the fur trade. The bitter strife between the 
missionaries and Cadillac, and the French system of absolutism in 
government and monopoly in trade were further obstacles to 
progress. Even Detroit was so expensive to the Government of 
the mother country that there was occasional talk of abandoning 
it; and so during the last 59 years that Michigan was a part of 
New France there were no new settlements, and little if any 
growth in those already established. During the last war between 
the English and the French in America, the Michigan settlements 
passed into the possession of the English, Detroit in 1760 and 
the others in 1761. The white inhabitants, mostly French, were 
subjected to an English rule that until the Quebec Act of 1774 was 
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chiefly military, and as a consequence many of the more thrifty 
sought homes elsewhere, and the Indians, most of whom had been 
allies of the French, were so ill-treated, both by the officers and 
traders, that under Pontiac, chief of the Ottawas, a simultaneous 
attack on the English ports was planned. Detroit was besieged 
for five months and both Michilimackinac and St. Joseph were 
taken. Moreover, the English policy, which first of all was con- 



cerned with the profits of trade and manufacture, gave little more 
encouragement to the settlement of this section of the country 
than did the French. By the Treaty of Paris, in 17S3, which con- 
cluded the American Revolution, the title to what is now Michigan 
passed to the United States, and in 1787 this region became a part 
of the North-west Territory; but it was not until 1796 that De- 
troit and Mackinac (Michilimackinac), in accordance with Jay’s 
treaty of 1794, were surrendered by Great Britain. In 1800, on the 
division of the North-west Territory, the west portion of Michi- 
gan became a part of the newly established Indiana Territory, 
into which the entire area of the present State was embodied in 
1802, when Ohio was admitted to the Union; and finally, in 1805, 
Michigan Territory was organized, its south boundary being then 
described as a line drawn east from the south extremity of Lake 
Michigan until it intersected Lake Erie, and its west boundary a 
line drawn from the same starting point through the middle of 
Lake Michigan to its north extremity and then due north to the 
north boundary of the United States. During che War of 1812, 
General William Hull, the first governor of the Territory, 
although not greatly outnumbered, surrendered Detroit to the 
British without a struggle; in the same year also Mackinac was 
taken and Michigan again passed under British rule. This rule 
was of short duration, however, for soon after Commodore Oliver 
H. Perry’s victory on Lake Erie, in September of the next year, 
Detroit and the rest of Michigan except Mackinac, which was not 
recaptured until July 1815, were again taken into the possession 
of the United States. 

Development. — ^Up to this time the Territory had still re- 
mained for the most part a wilderness in which the fur trade 
reaped the largest profits, its few small settlements being confined 
to the borders; and the inaccurate reports of the surveyors sent 
out by the United States Government described the interior as a 
vast swamp with only here and there a little land fit for cultivation. 
The large number of hostile Indians was also a factor in making the 
Territory unattractive. But during the efficient administration of 
Lewis Cass {q.v.), governor of the Territory from 1813 to 1831, 
the interference of the British was checked and many of the In- 
dians were removed to the west of the Mississippi; printing 
presses, established during the same period at Detroit, Ann Arbor, 
Monroe and Pontiac, became largely instrumental in making the 
country better known; the first steamboat, the “Walk-in-the- 
Water,” appeared at Detroit in 1818; the Erie canal was opened 
in 1825; by 1830 a daily boat line was running between Detroit 
and Buffalo, and the population of Michigan, which was only 4,762 
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in 1810 and 8,896 in 1820, increased to 31,639 in 1S30 and 212,267 
in 1840. In 1S19 the Territory had been empowered to send a 
delegate to Congress. By 1832 the question of admission into 
the Union had arisen, and in 1835 a convention was called in De- 
troit, a Constitution was framed in May which was adopted by 
popular vote in October, State officers were elected, and applica- 
tion for admis.sion was made; but a disjmtc with Ohio over the 
boundary between the two caused a delay in the admission of 
Michigan into the Union as a State until Jan. 2O, 1S37. Since ad- 
mission into the Union the more interesting experiences of the 
State have been connected with internal improvements and with 
banking, which together resulted in serious distress; in the utili- 
zation of its natural resources, which have been a vast source of 
wealth: and in the developmi'nt of its educational system, in which 
the State has exerted a great influence throughout the Union. 
From the beginning of its Government under its first State Coii- 
.stitution in 1835 until 1S55, Michigan had a Democratic adminis- 
tration with the e.xception of the years 1840-42, when ojiposition 
to the financial measures of the Democrats placed the Whigs in 
|>ower. But it was in Michigan that the Rejiublican Party received 
its first official recognition, at a State convention held at Jackson 
on July 6, 1857, and from 1S5S to 1928 the administration, with 
the exception of four gubernatorial terms, was Keimhlican. 

BiULiooRAPiiY. — For the hi.slory of Miehigan see H. M. Dtley and 
B. M. Culdieon, Mhhi]iun as a Prnvinee, Territory and Stale (ii)Ob) ; 
Charles Moore, History of Michigan (1(115) ; J. V. Campbell, Outlines 
of the Political History of Michigan M. Coolev, Midiiyjin: 

A History of Government (1SS5), a critical but popular narrative 
by an eminent jurist; Michigan Pioneer and Historical Society, 
Historical Collections: Collections and Kesvanhes (1877-1(115); 
Michigan Historical C'ommission, Mi(hiy,on Historical Puhlications, 
University Series (tqi6 seq.)y some of the best recent works on 
Michigan history and government; Michigan Historical C'ommission, 
Bulletins (1013 seq.)\ and the Michi\:an History Ma^’az'ne (ki 17 
seq.); Cieorge B. C’atlin, 'The Story of Detroit (1(123). For politics 
and government see Harriette M. Dilla, The Politus of Michiy,an, 
iS6j; 78 (i(ii<|) ; A. C. Millspaugh, Party Organization and Machinery 
in Michifian since jSvo (1(117); W. J. Mi Rone, Michigan State and 
Local Government (22nd ed., i(;22), a school text; the Michi^^an 
Ofirdal Directory and Lef^islative Manual, issued hiennially hy the 
seeretarv of State; and the hiennial reports of the various State 
officials and departments. See A. ('. McLaughlin, History of Higher 
Education in M/V/i/gaM, in circulars of information of the U.S. bureau 
of education (Washington, i.S()i). For population <lat:i, etc., see llie 
volumes of the Eourteenlli ('ensus of the United Slates; the hiennial 
Census of Manufactures and the Census of .Ayrit ulture. 'The 

Puhlications of the Michiyan Geological Survey (iJetroit, Lansing and 
New York, 1838 seq.) deal largely with the mining districts of the 
upper penin.'^ula; A. Winchell, Mirhiyan: Beiny Condensed Popular 
Sketches of the Topvyraphy, Climate and Geolnyy of the Slate (1873), 
is in large measure restricted to the southern hall of the State; .see 
also the bibliography bulletins of the II .S. (leological Survey fur 
special articles relating to Michigan. (L. A. W.) 

MICHIGAN, LAKE, the second largest of the (ireal Lakes 
of North America and the only one wholly within the boundaries 
of the United States. It is about 320 m. in length, averages about 
70 m. in width, and has a maximum measured depth of 870 feet. 
The lake is bounded on the north and cast by the State of Miihi- 
gan, on the south by Indiana and on the west hy Illinois and Wis- 
consin. It has a water surface of 22.400 .sq. m. and a drainage 
basin of some 69,040 sq. miles. Taking the average for the past 68 
years, its mean surface is 580-94 ft. above mean sea-level, being 
the same as Lake Huron and 21-28 ft. below that of Lake 
Superior. The average or normal elevation of the lake surface 
varies irregularly from year to year. During the cour.se of each 
year, the surface is subject to a consistent sea.sonal rise and fall, 
the lowest stages prevailing during the winter months and tlie 
highest during the summer months. In addition to the annual 
fluctuation, there arc occasional oscillations of irregular amount 
and duration. Sometimes these arc apparently seiches, resulting 
from variations in barometric pressure, which may produce 
changes ranging from a few inches to several feet, and return to 
normal, within a few hours. The dangerous storms of the au- 
tumn, winter and early spring are usually westerly. Ice interferes 
with navigation in the northern part of the lake in winter; the 
average closing and opening dates for navigation in the Straits 
of Mackinac are Dec. 15 and April 12, respectively. 

Harbours. — ^The harbours along the shores are generally situ- 
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a ted at the mouths of rivers. Most of these rivers are small and 
unimportant, the larger streams being the Menominee and the 
Fox, both of which empty into Green bay, the most important 
arm of the lake. The early plan of improvement consisted of 
parallel piers protecting a dredged channel; subsequently, at 
some harbours, detached breakwaters were built to provide addi- 
tional protection from prevailing storms. In recent years, the in- 
jurious eficcts of storm waves in inner harbours have been re- 
lieved by the formation in the lake of a wave-stilling basin, 
enclosed by breakwaters or piers which converge to Jin entrance 
o|x*ning in deep water beyond the inner piers, this basin allow- 
ing the waves to expand and lose force instead of being conducted 
through the confined channel between the i)arallcl piers. Such 
basins now exist at Holland, Ludington, Manistee, Manistique, 
Two Rivers, Manitowoc, Sheboygan and Racine. The outer har- 
bours at Milwaukee, Chicago and South Chicago (Calumet), pro- 
tected by breakwaters, afford commodious and safe anchorage for 
all classes of vessels. The harbours of Port Washington, Waukegan, 
Indiana Harbor and Gary are entirely artificial, consisting of 
dredged channels and basins protected by breakwaters and piers. 
As a result of the improvements made and maintained by the 
United States and local inferc?sts, the harbours are generally 
accessible to ves.sels drawing from 14 to 21 ft. at low stages. 

The port of Fscanaba on the north shore of the lake is an im- 
portant shipping point for iron ore. Green Bay and Milwaukee are 
centres of distribution for coal from Lake Erie ports. Near the 
south end of the lake the Chicago district is a great industrial 
centre, consuming large quantities of water-borne raw materials, 
principally iron ore, coal and limestone, which arc handled through 
the important ports of Calumet (South Chicago), Indiana Harbor, 
Gary and Buffington. Milwaukee, Chicago and Calumet are grain- 
shipping ports. 

The commerce for the calendar year 1927 of the principal 
ports on the lake in tons is shown in the following table: — 


ll'«/c;'-/<i)r;;r Commerce of Paris on Lake. Mkhi^^nn During 


Ports 

General cargo 

Cur 

'Fotal 

I'oreign 

Domestic 

ferry 

Alanisti(|uc 


0,194 

262,754 

2(18,948 

Menominee 

11,14; 


41 9,.S 23 

756,301 

( iroen Bay and De 
IVrt* 

24,498 

1,744,156 


1,768,654 

Kewaunee 


2 i 07 .S 

330,(103 

332,678 

Manitowoc 

I r ,000 

690,56,^ 

1,566,912 

2,268,475 

Sheboygan 


476,030 


476,030 

Milwaukee 

.’88,71.^ 

5,690,916 

2,253,569 

8,233,198 

Racine 


250,776 


256,776 

' (irand Haven 


223,23 s 

1,015,664 

1,238,902 

Sturgeon Bay 


39.‘^’^59 


395 . 25 <» 

j Mu.‘'kegon 

45»4.S8 

386,810 


432,268 

Ludington 


165,796 

2,251,589 

♦■,4J 7,385 

' Frankfort 


904 

1,566,108 

1,507,012 

i filarlstone 

7,816 

101,579 


109,395 

1 .Arcadia 




1 Fscanaiia 

3 .Si, 7 i 3 

0,433,273 


6,784,985 

1 Chicago 

440,91 9 

13,054,900 


14,095,519 

I Indiana Harbor 

I S.004 

5,769,915 


57787,919 

( iary 


5,392,834 


5,396,085 

Burlington 


1,380,688 


1,380,6.88 


The transfer of loaded freight cars on car ferries on the Great 
Lakes was inaugurated in 1S92 by the Ann Arbor railroad. The 
present service on Lake Michigan, which is by far the most ex- 
ten.sive of its kind in the world, con.sists of tw^o ferries oi^erated 
between Grand Haven, Mich., and Milwaukee, Wis., by the Grand 
Trunk railway; seven between Ludington, Mich., and Milwaukee, 
Manitowoc, Wis., and Kewaunee, by the Pere Marquette railway; 
four between Frankfort and Menominee and Manistique, MicL, 
and between Frankfort, Mich., and Manitowoc and Kewaunee, 
W’is., by the Ann Arbor railroad. 

Engineering. — Lake Michigan is connected at its north-east 
extremity with Lake Huron by the Straits of Mackinac, 48 m. long, 
with a minimum width of 6 m. ; the water is generally deep and 
the .shoals lying near the usually travelled routes are well marked. 

The head of the Illinois river watershed is separated from 


Lake Michigan by a low divide. In 1848 the Illinois and Michigan 
canal was constructed from the Chicago river across the divide 
to the Illinois river at a point just below La Salle, thus permitting 
through navigation. In 1900 the sanitary district of Chicago com- 
pleted a drainage canal from the south branch of the Chicago 
river to the Des Plaines river at Joliet. This, combined with work 
in the Chicago river, reversed the flow of the latter and permitted 
the flow of water from Lake Michigan through the canal into 
the Des Plaines and thence to the Illinois. It also provided a 
navigable channel 21 ft. deep, with a minimum bottom width of 
200 ft., from the lake to a point between Lockport and Joliet, 
where a power plant was constructed. In 1908 the Illinois water- 
way was provided for by amendment to the State s Constitution, 
to be financed by the sale of bonds, to permit navigation from 
Lockport to Utica, with the intention of connecting the Great 
Lakes with the Mississippi system. The waterway is designed for 
9 ft. depth, and was under construction in 1928. The Federal Gov- 
ernment has undertaken the improvement of the Illinois river with 
a view to securing a navigable channel of the same depth to the 
mouth, where connection is made with the Mississippi river. 

Under authority of Sec. 10 of an act of Congress approved on 
March 3, 1899, the secretary of war, upon the recommendation of 
the chief of engineers, issued on March 3, 1925, to the sanitary 
district of Chicago, a permit to divert from Lake Michigan, 
through its main drainage canal and auxiliary channels, an amount 
of water not to exceed an annual average of 8,500 cu.ft. per 
second, the instantaneous maximum not to exceed 11,000 cu.ft. 
I)er second under certain conditions including the requirements 
that the sewage be artificially treated, that controlling works be 
constructed to prevent the discharge of the Chicago river into the 
lake, and that the water service of the city of Chicago be metered. 
This permit, if not previously revoked or specifically extended, 
becomes null and void on Dec. 31, 1929. Action has been brought 
by some of the Lake States to restrain the Chicago drainage dis- 
trict from diverting water from Lake Michigan, and the matter 
was finally settled by the Supreme Court in favour of the Lake 
States in January, 1929. 

I Jean Nicolet is credited with being the first white man to navi- 
gate Lake Michigan. Sent west by (jhamplain on a voyage of ex- 
ploration, he threaded his way in a birch canoe from Georgian 
bay through the Straits of Mackinac and thus discovered Lake 
Michigan in the summer of 1634. Later explorers were Joliet, 
Marquette and La Salle. 

Bibliography. — JIhtory of the Great Lakes (1899) ; Transportation 
on the Great Lakes (War Department, 1926) ; Bulletins and Charts 
issued by the U. S. Lake Survey Office (1928) ; Document No. 4, Com- 
mittee on Rivers and Harbors, 60th Congress, ist Session; Annual 
Report of the chief of engineers, War Department. (E. Ja.) 

MICHIGAN, UNIVERSITY OF, situated at Ann Arbor, 
Mich., is one of the principal educational institutions of the 
United States. It includes a college of literature, science, and the 
arts, opiened in 1841, a medical school (1S50), a law school (1859), 
a school of dental .surgery (1875), a college of pharmacy (1876), 
a college of engineering, separately organized in 1895, a college 
of architecture (1913), a school of education (1921), a school 
of busine.ss administration (1924), and a school of forestry and 
conservation (1927). The graduate school of the university was 
established as a .separate division in 1912. The first summer 
courses were given in 1894. In 1926-27 there were in all depart- 
ments 689 instructors and 13,257 students. The university was 
one of the first in America to admit women, having opened its 
doors to them in 1870; since 1900 they have constituted nearly 
one-third of the student body. Up to March 1928 the university 
had conferred 53,509 degrees. The organic relation of the uni- 
versity to the other schools of the State was well established in 
1870 through the establishment of a department of education, 
the first in any American university, and a provision that gradu- 
ates from high schools which had been examined and approved 
by a committee from the university should be admitted without 
examination. 

The libraries of the university comprise a total of 649,912 
volumes, of which 441,013 volumes are housed in the General 
Library Building (1919) occupying the centre of the campus. 
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The William L. Clements Library of American History, the gift 
of Regent Clements of Bay City, occupies a separate building 
(1923) and comprises one of the largest and most valuable col- 
lections on Colonial and Revolutionary history in the world. 

The university’s resources are inventoried at over $35,000,000, 
of which over $29,000,000 is invested in buildings and lands. The 
physical property of the university includes 51 larger buildings 
and many smaller ones. At a little distance from the campus 
is the great university hospital which with other buildings in the 
hospital group furnishes bed accommodations for over 1,000 pa- 
tients and serves as a great hospital centre for the w^bolc State 
of Michigan. Its administration is entirely in the control of the 
university. 

A noteworthy feature of the university’s equipment are the 
buildings devoted to physical education and sports. In addition 
to the Waterman Gymnasium for men and the Barbour Gymna- 
sium for women, on the campus, the university possesses a great 
playground in Ferry Field comprising over 75 acres. Here is 
the Yost Field House, 345 ft. long by 165 ft. wide, devoted to a 
year-round programme of intercollegiate sport, while a building 
equally large for intramural sports was completed in 1928. The 
football stadium has accommodation for 87,000 spectators. 

Recent important developments in the university are: the estab- 
lishment of the University college (to be open in 1929), including 
practically all the first and second year students in the university 
under a united administration; the establishment of a special 
fund in 1927 for faculty research; the development of special 
divisions for engineering research and cancer re.search; the estab- 
lishment of a series of scholarships for oriental women through 
the funds left by the late Levi L. Barbour of Detroit; and the 
inauguration of a programme for the erection of dormitories. 

The university is governed by a board of eight regents, two 
elected biennially by popular suffrage. The internal government 
rests to a large extent with the president and the members of the 
faculty of professorial rank organized as the university senate. 
The principal income of the university comes from the Treasury 
of the State of Michigan with the annual receipts for the year 
1926-27 for all purposes totaling $10,500,000. The university 
also has a small permanent income of $38,000 derived from the 
sale of the lands originally set apart by the State for educational 
purposes under the Ordinance of 1787, 

The first incorporation of a university within what is now the 
State took place in 1817 when the Governor and judges of the 
Territory established the “Catholepistemiad, or University of 
Michigania,” with a remarkable Greek system of nomenclature 
for its courses and faculties. Neither this institution, however, 
nor its successor, which came four years later, the first University 
of Michigan in Detroit, ever offered courses of a collegiate char- 
acter. It was not until the admission of Michigan into the Union 
as a State in 1837 that an Organic Act under the constitution of 
1835 made possible the organization of the present university 
and its establLshment at Ann Arbor. The regents first met in 
June 1837 and plans were begun in 1838. A series of branches 
were established in neighbouring towns to furni.sh the necessary 
students; these were soon discontinued, however, and the whole 
effort of the newly established Board of Regents centred in the 
university which opened its doors in 1841. The first division, 
the department of literature, science, and the arts was much like 
a New England college. The prospects at first were not promising, 
but in 1851 a new State constitution provided that the regents 
should be elected by the people instead of being appointed, as 
originally provided, by the Governor. They were also directed 
to choose a president and Henry Philip Tappan (1805-81) was 
selected. It was under his administration (1852-63) that the 
present broad and liberal policies of the university were clearly 
defined. The germ of graduate study was planted and a scien- 
tific course, was introduced. Gradually the various schools and 
colleges of the university came into being. In 1871-72 the German 
seminar method was introduced in graduate work in history, and 
in 1878 the elective system was established. 

Bibliography. — ^B. A. Hinsdale, History of ike University of 
Michigan (1906) ; A Memorial of the Seventy-fifth Anniversary of the 
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Founding of the University of Michigan (1915) ; Wilfred Shnw, The 
University of Michigan (1920) ; also Annual Reports of the President 
(1922-27). (W. B. Sii.) 

MICHIGAN CITY, a city of La Porte county, Indiana, 
U.S.A., on Lake Michigan, 40 m. E. by S. of Chicago. It is on 
federal highways 12 and 20, and is served by the Chicago, Indian- 
apolis and Louisville, the Michigan Central, the Nickel Plate, the 
Pere Marquette and electric railways, motor bus and truck lines 
and lake steamers. The population was 19,457 in 1920 (iS*^r 
foreign-born white) and was estimated locally at 28,800 in 1928. 
It i.s the seat of the Northern State prison and a United States 
Life Saving station, and the .sec of a Protestant Episcopal bishop. 
The commerce of its harbour amounted to 24,970 tons in 1925, 
valued at $1,712,750; and its manufactures were valued at 
$29,742,375. Michigan City was founded about 1830, incorpo- 
rated as a village in 1S37, and chartered as a city in 1867. Since 
1922 it has had a commis.sion-managcr form of government. 

MICHMASH, a place in Benjamin about 9 Roman miles 
north of Jerusalem (Eusebius, Onom.), and the scene of Jona- 
than's daring exploit against the Philistines (i Sam. xiv.): mod. 
Mukhmas, pop. 400. It was re-colonised after the exile (Neh. 
xi. 31); Jonathan made it his administrative centre (1 Macc. 
ix. 73), and it was a large village in Eusebius’ time. The only 
archaeological interest is a cave with columbaria. There are 
megalithii monuments in the neighbourhood. 

MICHOACAN, or MICHOACAN DE OCAMPO, a 

State of Mexico touching on the Pacific. Pop. (1921) 939,849, 
chietly Indians and mestizos. Area, 23,198 .sq. miles. Its territory 
is divided into two nearly equal parts by the Sierra Madre Occi- 
dental, the northern part belonging to the great central plateau 
region, and the southern to an extremely broken region formed 
by the diverging branches of the Sierra Madre, with their 
wooded terraces and slopes and highly fertile? valleys. The general 
slope of the southern part is southward to the river Balsas, or 
Mescala, which forms its boundary-line with Guerrero. The nar- 
row coastal zone on the Pacific is only loi rn. long and has no 
ports or towns of importance, the slopes being precipitous and 
heavily wooded and the coast -belt sandy, hot and malarial. The 
Lerma, on the northern frontier, and the Balsas on the southern, 
are the only rivers of importance in the Slate, their tributaries 
within its boundaries being small and swift -llowing. There are 
several large and beautiful lakes in the State, the best known of 
which are Patzeuaro and Cuitzeo. Lake Chapala lies on the north- 
ern boundary. Michoacan lies within the most active volcanic 
region of Mexico: Jorullo (4,262 ft.) is near its southern line, 
and Colima (12,750 ft.) is north-west of it in the State of Jalisco. 
The climate is for the most part temperate and healthy, but it is 
hot along the Pacific coast. Michoacan i.s essentially a min- 
ing region, producing gold, .silver, lead and cinnabar, and having 
rich deposits of copper, coal, |ictroleum and sulphur. The natural 
products include fine cabinet and construction woods, rubber, 
fruit, palm oil and fibres. The soil of the* valleys is highly fertile, 
and produces cereals in the higher regions, and sugar-cane, to- 
bacco, coffee and tropical fruits in the lower. Though the plateau 
region was settled by whites soon after the Spaniards came to 
Mexico, there arc districts on the southern and Pacific slopes that 
.still belong almost exclusively to the Indians. Besides Morelia, the 
capital and largest city, the principal towns of the State are: La 
Piedad (pop. in 1921, 12,115), an important commercial towm on 
the Lerma river and on the Mexican Central railway, 112 m. 
N.N.W. of Morelia; Zamora (in 1921, 13,863), 75 m. W.N.W. of 
Morelia; and Uruapan (in 1921, 13,689), on the Mexican Na- 
tional, 55 m. S.W. of Morelia in a mountainous district celebrated 
for the fine quality of its coffee. 

MICKIEWICZ (mik-e'a-vits), ADAM (1798-1855), Polish 
poet, born near Nowogrodek, in the Russian government of Minsk, 
where his father, who belonged to the lesser nobility, had a 
small property. The poet was educated at the Vilna university; 
but, becoming involved in political troubles as a member of a 
secret patriotic student society, he was imprisoned for a time by 
the Russian Government and afterwards ordered to live in Russia. 
He had already published two small volumes of miscellaneous 
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poetry at Vilna, and at St. Petersburg he was a great favourite in 
society. In 1825 he visited the Crimea, which inspired a collection 
of sonnets. 

In 1828 appeared his Konrad Wallenrod, a narrative poem 
describing the battles of knights of the Teutonic order with 
the heathen Lithuanians. Here, under a thin veil, Mickiewicz 
represented the sanguinary passages of arms and burning hatred 
which had characterized the long feuds of the Russians and Poles. 
The object of the poem, although evident to many, escaped the 
Russian censors, and it was suffered to appear. It is a romance in 
the Byronic vein and contains two beautiful lyrics. After a five 
years’ exile in Russia the poet obtained leave to travel abroad; and 
he never saw his native country again. Visiting parts of Ger- 
many and Italy, he paid his homage to old Goethe at Weimar, and 
was received very cordially. It was on these wanderings of his 
that Mickiewicz wrote the greatest scenes of his fantastic drama 
Dziady (Forefathers’ Eve), the subject of which is the half- 
pagan religious commemoration of their ancestors practised among 
the peasantry of the Slavonic nations. Interwoven with this sub- 
ject from folk-lore, there is, in the earlier portion of the poem 
(the so-called “Fourth Part”) a dramatic account of an unhappy 
early love affair of the poet’s, and, in the later and more important 
portion, called the “Third Part,” a picture of his own and his 
Vilna fellow-students’ sufferings in the Russian prison, and a 
powerful poetic statement of the workings of his genius while a 
mystical religious philosophy was being produced in his mind by 
the influence of personal and national suffering. 

Mickiewicz’ acknowledged masterpiece is his epic poem Pan 
Tadensz, published in 1S34. Its scene is laid in Lithuania on the 
eve of Napoleon’s expedition into Russia in 1812, and its .subject 
is a family feud among the country gentry, happily terminated by 
a wedding. In this epic idyll, Mickiewicz gives us a picture of the 
homes of the oldcn-timc Polish nobility and gentry, with their 
somewhat boisterous but very genuine hospitality, their meals 
and manners and pastimes, and their readiness for patriotic sacri- 
fice in the service of their country. Turning to the land of his 
childhood with the loving eyes of an exile, he gives us delightful 
descriptions of Lithuanian skies and forests: through the medium 
of his poetry, the modest landscape of the Lithuanian country-.side 
has become dear and familiar to every Pole, and to many readers 
outside Poland. 

In 1832 Mickiewicz left Rome for Paris, where most of his later 
life was spent in poverty and unhappiness. He had married a 
Polish lady, Celina Szymanowska, who became insane. In 183S- 
39, he occupied the chair of Latin Literature in the University of 
Lausanne, Switzerland. In 1840 he became professor of Slavonic 
languages and literature in the College de France. His last lecture 
was given on May 28, 1844, He had fallen under the influence of 
a mystic named Towianski. His lectures became a medley of re- 
ligion and politics, and thus brought him under the censure of the 
Government. A selection from his lectures contains some good 
sound criticism; the philological part is ncces.sarily defective, 
but the poet shows much intuitive insight into the history and 
mentality of the Slavonic races, especially of Poland and Russia. 
In his later years, Mickiewicz endeavoured to turn from poetry to 
active work for the cause of his country’s deliverance. In 1848, 
he attempted to form a Polish volunteer legion in Italy, but the 
attempt came to nothing. In 1849 he founded a radical French 
newspaper. La Tribune des peuphs, but it only existed a year. His { 
last composition was a Latin ode in honour of Napoleon III. On 
the outbreak of the Crimean War he was sent to Constantinople to 
assist in raising a regiment of Poles to take service against the 
Russians. He died suddenly there in 1S55, and his body was re- 
moved to France. In 1890 his remains were disinterred and 
buried in the cathedral of Cracow, the Westminster Abbey of 
Poland. 

Mickiewicz is one of the greatest among Slavonic poets. He is 
one of the best products of the so-called romantic school in 
Polish literature. While that literature was cribbed and confined 
by i8th century classicism, the country was full of legends and 
picturesque stories which only awaited the coming poet to put 
them into shap)e. Hence the great popularity among his country- 


men of his ballads each of them being connected with some na- 
tional tradition. Besides Konrad Wallenrod and Pan Tadeusz, 
attention may be called to his early poem Grazyna, which de- 
scribes the adventures of a Lithuanian chief tainess against the 
Teutonic knights. A fine vigorous Oriental piece is Farys. Very 
good, too, are the odes to Youth and to the historian Lclcwel; the 
former did much to stimulate the efforts of the Poles to shake 
off their Russian conquerors. It is enough to say of Mickiewicz 
that he has obtained the proud position of the representative poet 
of his country; her customs, her superstitions, her history, her 
struggles are reflected in his works. He is the great voice of Po- 
land appealing to the nations in her agony. 

Bibliography. — The poet’s life has been written, and his corre- 
spondence edited, by his son, Ladislas Mickiewicz (4 vols., Poznan, 
1890-1895, French Life in i vol., Paris, 1888). The standard modern 
Polish work on Mickiewicz is that of Professor J. Kallenbach {Adam 
Mickiewicz, 2 vols., 4th edition, Lw’ow, Ossolineum, 1925). In English, 
.•icc Adam Mickiewicz, the National Pod of Poland, by Miss Monica 
M. Gardner (London, Dent, 1912). Translations into English of 
Konrad Wallenrod and Pan Tadeusz were made by M. H. Dziewicki 
and Miss Biggs (1881-85), and more recently, by Professor G. R. Noyo 
in California and his .students {Pan Tadeusz, 1917; Konrad Wallenrod 
and other Writings, 1925, University of California Press; Forefathers* 
Eve, prologue and scenes 1-5 of Part Third, 1926, London, Eyre and 
SpottLswoode) . (R. Dy.) 


MICKLE, WILLIAM JULIUS (173.^-1788). Scottish 
poet, son of the minister of Langholm, Dumfries-.shire, w^as born 
on Sept. 28, 1735. He was educated at the Edinburgh high school, 
and became a brewer. He failed in business, and went to London 
in 1763. There he publi.shed (1765) “a poem in the manner of 
Spenser” called the Concubine (afterwards Syr Martyn)\ was 
appointed corrector to the Clarendon Press, and translated the 
Lusiads of Camoens into heroic couplets (specimen published 
1771, complete work, 1775). Scott read and admired Mickle’s 
poems in his youth, and founded Kenilworth on his ballad of 
Cumnor Hall, which appeared in Thomas 
Evans’s Old Ballads . . . with some of 
Modern Date (1784). 

MICMAC. An Algonkin people of 
Nova Scotia and northern New Brunswick, 
probably discovered by Cabot in 1497. 
They formed a confederacy of seven 
tribes: their name means “allies.” They 
were non -agricultural and made much use 
of canoes and fish. They were consistently 
friendly to the French and hostile to the 
English settlers, whom they fought bitterly 
after the cession of Acadia to Great Brit- 
ain. Estimated at 3,000 to 3.500 during 
the seventeenth and eighteenth centuries, 
they now number nearly 4,000. Their dia- 
lect differs considerably from that of their 
neighbours, so that they may represent a 
fairly early offshoot of the Algonkin fam- 
ily. (A. L. K.) 

MICON, a Greek painter of the mid- 
dle of the fifth century b.c. He w'as closely 
a.s.sociated with Polygnotus of Thasos, in conjunction with whom 
he adorned the Painted Stoa, at Athens, with paintings of the 
battle of Marathon and of the Greeks and Amazons. He collabo- 
rated with the same artist in paintings in the Thescum and the 
Anaceum, and was e.steemed also as a sculptor of athletes. 

MICROANALYSIS, CHEMICAL. Chemical analysis 
{see Chemistry, Analytical) becomes chemical microanalysis 
when the quantities of substances examined or measured are very 
small. The power to deal successfully wdth minute quantities of 
material has been acquired as a consequence, in the first place, 
of the increased precision of such instruments as the microbalance 
and the spectroscope, and, in the second, of a general advance in 
anal5rtical knowledge and technique. 

Microchemical methods are of the highest importance because 
of their ever-increasing application, not only in chemical, bio- 
chemical, and pathological research, but also to daily life and 
industry. Artificial products and the products of animal and 



BY COURTESY or THE U.P. MU- 
SEUM 

MICMAC INDIAN OF NOVA 
SCOTIA. CANADA 




MICROANALYSIS 


427 



BON DIOXIDE-ABSORBING TUBE 


vegetable life are usually obtained as mixtures, more or less com- 
plex, which can be separated by physical means (distillation, crys- 
tallisation, dialysis, etc.)» into component parts consisting each 
of a more or less pure chemical substance. The identification of 
these substances and the control of their purity depend ultimately 
upon chemical analysis. The recognition and estimation of traces 
of impurities, frequently a matter of great public importance, 
must generally be carried out by microchcmical methods; and it 
is becoming increasingly appreciated that quantitative microanal- 
ysis often affords the most rapid and economical means of ex- 
amining even bulk products and chemically pure substances. This 
is particularly true of the products of research, many of which can 
be isolated only with difficulty and in minute quantities and yet 
often exercise the most important functions. It is only neces- 
sary to mention in this connection the vital roles ])laycd by 
catalysts and promoters in chemical processes, and those of the 
vitamins, hormones, and enzymes, in biochemical phenomena. 

Microanalysis may be cither qualitative, i.e., concerned only 
with the detection of the kinds of substances present; or it may 
be quantitativCy being then concerned also with the proportions 
in which the substances occur. Thus, it might be required to 
know whether strychnine were present in a given drug, or whether 
human blood were present as a given stain; or again, it might 
l)c required to decide whether the proportion of arsenic in a 
given foodstuff (beer or cocoa) exceeded a certain limit. Speak- 
ing quite generally, it may be said that the quantity of material 
required for, or measured in, a given microanalysis is from i 
to 2% of that in the large-scale or macroanalysis. The methods 
employed in microanalysis are u.sually essentially similar to those 
in the corresponding macroanalysis. This is particularly the 
case in: 

Quantitative Microanalysis, in which the classical methods 
of analysis for elements and radicals {sec Chemistry; Ana- 
lytical) are preserved in refined forms. These developments 
have taken place .since 1910, and are due principally to Fritz 
Pregl of Graz. They have been rendered possible by the elabora- 
tion, by W. II. Kuhlmann of Hamburg and by others, of a 
chemical microbalance capable of determining loads (up to 20 
grams) to within two or three thou.sandths of a milligram; of 
being manipulated with ease and rapidity; and of retaining sensi- 
tiveness during many years. 

General methods are now' in use for the quantitative estimation 
of the following elements and radicals; (iarbon and hydrogen, 
nitrogen, chlorine, bromine, iodine, sulphur, selenium, tellurium, 
phosphorus, arsenic, copper; carboxyl-, methoxyl-, ethoxyl-, 
methylimido-, and acetyl-groups. In addition, metals in salts; 
ash content; water content; and molecular weight (ebullio.scopic 
method) may be microanalytically determined. 

The weight of material required for each determination varies 
from 0-5 to 15 milligrams (00005 to o-oi5 gram); it is usually 
from 3 to 5 milligrams (0*003 to 0*005 gram.). The microanalyt- 
ical methods are at least as accurate as the large-scale methods, 
in some cases more so; they artf much more rapid than the latter; 
and they involve economy in respect of power, bench space, and 
materials. The necessary skill and accuracy to operate the meth- 
ods is easily acquired by any chemist. There can be little doubt 
that these methods are rapidly replacing the older and more cum- 


brou.s processes, and that their general adoption will greatly accel- 
erate the progress of chemical and biological knowledge. 

A brief outline of one of the most important processes is 
given below; 

Determination of Carbon and Hydro^^en . — A weighed quantity 
(3 to 5 milligrams) of the substance, placed in a small platinum 
boat, is burned in a current of oxygen (dried by pa.s.sagc through 
the tubes B and D) in the apparatus shown in the diagram. 
The hard-glass tube, C, is 40 cm. in length, and contains a filling 
of chemicals (as indicated in the diagram) designed to arrest the 
escape of nitrpgen, sulphur, halogens, and other products which 
might vitiate the analysis. The remaining gaseous products of 
the combustion, water and carbon dioxide, are swept over with air, 
and arc retained, respectively, in the tubes Aj and A^j, which arc 
weighed on the microbalance both before and after the experi- 
ment. From the gains in weight of these tubes, the amounts of 
hydrogen and carbon in the original material are calculated. The 
gas prt'.ssures at different points of the apparatus arc carefully 
regulated, and the tem|)erature of the lead peroxide is maintained 
at 180" C by means of the external heating device shown at H. 
Practically all clas.ses of organic substances may be analysed with 
great accuracy in this apparatus. 

Reference may be made also to the semi-micro-analytical 
methods, requiring 50 milligrams and upwards of material, of H. 
Ter Meulen, who has emi)loyed manganese dioxide in the com- 
bustion tube. Especially worthy of notice is his method of deter- 
mining oxygen in organic compounds by heating in hydrogen in 
the j)resencc of a nickel catalyst. (H. Ter Meulen and J. Heslinga, 
Recueil drs Travaux chimiques des Pays-Bas, 1922 et scq.) 

Some of the following methods of qualitative micro-analysis, 
may be applied quantitatively also, e.g., spectroscopic analysis. 
(Sec A. B. r. Leme, Comptes rendus, 1918, j 66 , p. 465, and Zeit- 
schrift fiir das Crsamtf^ebict der Mikrochemie und Mikrop/iysik, 
W. Muller, Vienna; 1923 et seq.) 

Qualitative Microanalysis. — Since each chemical produces 
its own characteristic spectrum, an examination, by means of the 
.sped ro.scope (q.v.), of the flame or .spark spectrum of a .substance 
reveals the identities of the elements present. The delicacy of the 
method far transcends that of the most .sensitive chemical reac- 
tions. Thus, the presence of one hundred-thousandth part of a 
milligram of lithium may be revealed by means of the spectro- 
scope; or, again, five hundred-thousandths of a milligram of the 
rare gas, neon, pre.scnt in the atmosphere, may be detected. In 
this manner the metallic elements gallium, rubidium, indium, 
caesium and thallium were discovered. The absorption spectra 
(q.v.) of many inorganic and organic substances are also char- 
acteristic, thus enabling the presence of these substances to be 
recognised. Examples are; copper sulphate; the blood pigments 
(haemoglobin and oxy haemoglobin) ; and the porphyrins. 

Far more widely employed, however, arc the purely chemical 
methods which depend upon the production, on the addition of 
reagents to the sample or to its solution, of colorations or of 
colour changes ; of precipitates having characteristic odour, colour, 
or crystalline form; or of gases or liquids which can be distilled 
over and identified. These tests, many of which are very delicate, 
may be specific for particular compounds, radicals, or elements; or 
for groups of these. Thus, the presence of i part of copper in 100 
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million parts of water is shown by the blue colour produced on the 
successive addition of alcoholic hydrogen peroxide and guaiacum 
resin in pyridine. The presence of i part of gold in 20 million parts 
of solution is revealed by the yellow coloration given with o- 
tolidine. Prussic acid (i part in 2 millions of air) may be detected 
by means of the blue colour which it gives upon a test paper 
moistened w^ith a solution containing o-tolidine, acetic acid, and 
copper acetate. There are many hundreds of such tests, some of 
which arc also quantitative. 

Methods of manipulating minute quantities of liquids and pre- 
cipitates have been worked out, particularly by F. Emich of Graz. 
Thus two drops of a mixture of two organic liquids may be frac- 
tionated and the boiling points of each ascertained with accuracy. 

Bibliography. — ^F. Emich, Mikrochemisches Praktikum (J. F. Berg- 
mann, Munich, 1024) ; G. Klein and M. Strebinger, Forlschritte tier 
Mikrochemie (F. Dcutickc, Leipzig, 3928) ; A. Lucas, Forensic Chemis-^ 
try (E. Arnold and Co., London, 1921) ; Bohren, Mkroanalysis. For 
descriptions of special apparatu.s and methods used in quantitative 
determination.s, the following work.s may be consulted: F. Pregl, 
Quantitative Micro-analysis (Tran.slated by E. Fyleman, J. and A. 
Churchill, London, 1924) ; H. D. K. Drew and C. R. Porter {Journal 
of the Society of Chemical Industry, London 1928, p. 17 T) ; 
J. H. Yoc, Photometric Chemical Analysis (1929) ; also articles by 
Gamer in “The Industrial Chemist”; Ahstracls and Transactions of 
the Journal of the Chemical Society (London). (U. D. K. D.) 

MICRO-ASBESTOS, MIKROASBEST, ASBESTPUL- 
VER, BURGENLANDISCHE ASBESTINE, trade names 
for a fibrous asbestos product obtained from crumpled and 
crushed scqjentine rocks which occur near Rechnitz, Austria. It 
is used as a filler in the rubber trade, in absorbent papers and 
matrix boards, for insulating, in acid and weather resisting ixiints, 
in plastics and synthetic resins, for making certain tyixjs of floor- 
ing. in asphaltic roof compositions, and for many other uses 
where an inert acid resisting mineral filler is indicated. (C/. 
Asbestine.) 

MICROBE : see Filter-passing Viruses. 
MICROCEPHALY: sec Neuropathology. 

MICROCLINE, a Iriclinic potash felspar (q.v.) of the same 
composition as orthoclase (KAlSiaOs), which it closely resembles 
in physical and chemical properties. The triclinic character is 
established by its crystallographic and optical properties, viz., 
the cleavage angle 001 :oio (‘S9°3o'), the twdnning and the optical 
extinction. Twinning on the albite and picricline laws is almost 
univcr.sal and produces a characteristic grating or quadrille struc- 
ture seen in thin sections of the mineral examined in i>olarized 
light. This feature and the extinction angle of i5®-i 7° on the face 
001 distinguish the mineral from orthocla.se. Laue X-ruy photo- 
graphs of microcline and orthoclase arc identical, but the inner 
crystal structure of these minerals had not yet been determined. 
Thf? evidence, however, does not support the contention that 
orthoclase owts its apparent higher symmetry to a submicroscopic 
twinning leading to zero optical extinction in 001, Microcline is 
unknown in surface lavas, but is common in plutonic rocks as 
granite and syenite and in pegmatites. Rare in contact meta- 
morphic zones, it is wddcly distributed in the crystalline schists. 

(C. E, T.) 

MICROCOSM, a terra often applied in philosophical and in 
general literature to man regarded as a “little w^orld” (Gr. 
HLKpos Koa/jLOs) in opposition to the “macroco.sm,“ great world, 
in which he lives. From the dawn of speculative thought in 
Greece the analogy between man and the world has been a 
common-place, and may be traced from Heraclitus and Empe- 
docles, through Plato, Aristotle, the Stoics, the Schoolmen and 
the thinkers of the Renaissance dowm to the pre.sent day. Thus 
Lotze’s comprehensive survey of mental and moral science is 
termed Microcosmus. The most systematic expression of the tend- 
ency indicated by the term is the monadology of Leibniz, in 
which the monad is regarded as containing within its own closed 
sphere an expression of the universe, the typical created monad 
being the human soul. 

MICROCOSIiaC SALT, so named by the alchemists be- 
cause it is contained in the decomposing urine of man (the 
“microcosm”) is ammonium sodium hydrogen orthophosphate, 
NH.»NaHPO.i 4H:jO. It is interesting historically as being the raw i 


material from which Brand prepared phosphorus, whence it is 
called “salt of phosphorus.” {See Chemistry: Amlytical.) 
MICRODISSECTION: see Protoplasm. 
MICROMANIPULATION* This term has recently been 
applied to a specialized technique for operating on microscopic 
objects under the high magnifications of the compound microscope. 
The operations are made with microneedles (for microdissection), 
micropipettes (for microinjection) and microelectrodes, held and 
moved in different planes by a mechanism styled the micro- 
manipulator. 

The delicate, rigid tips of the microneedlcs and micropipettes 
arc usually of glass or quartz; the microelect rodcs of salt-filled 
pipettes or of metal. The injections are made with a syringe con- 
nected to the pipette by a coil of capillary tubing. The movements 
are so accurately controlled that such delicate operations can be 
made as to puncture and tear a mammalian blood-corpuscle 8 
microns (o-oo8 mm.) or less in diameter. The pipettes for micro- 
injection have apertures less than one micron across. 

With this technique colloidal particle.s and bacteria have been 
manipulated and isolated, and histological structures microin- 
jected and dissected for physiological studies The technique 
has also made possible investigations on the physical and 
chemical properties of the protoplasm of living plant and animal 
cells. There is also a micro-radio-puncture technique developed 
by Tchakotine. (See Protoplasm.) 

Bibliography. — R. Chambers, AnaL Record, vol. 24 (1922); J. 
Royal Microsc. Soc., p. 373 (1928); Churchill in Gatenby and Cow- 
dry’s The Microtomists Vade-Mecum; McCiung’s Handbook of Micro- 
scopical Technique (1929) ; T. Petcrfi, in Abderhald(?n\s Uandbtich 
der hiologische Arbeitsmethoden (1923); Pfiuf^ers Archiv. der 
gesammte Physiol., vol. 208 (1927); Arch, exper. Zellforsch., vol. 4; 
C. V. Taylor, University of California Publ., Zool., vol. 26 (1925) ; 
Proc. Experim. Biol, and Medicine, vol. 23 (1925); S. Tchakotine, 
Comptes Rendus Soc. Biol., vol. 85 (1921) ; Bollcl. Soc. Ital. bwL 
sperimentale, vol. 3 (Genoa, 1928). (R. Cii.) 

MICROMETER, a name generally given to any device for 
measuring small angles or dimcn.sions (from Gr. iiiKpo^y small, 
tikrpop, a measure). In particular a great variety of applianre.s 
used for astronomical measurement are called micrometers. 

One of the immediate difficulties of accurate measurement of 
linear dimensions is to secure coincidence between the measuring 
appliance and the object mea.sured. For inaccessible (celestial) 
objects, coincidence is, of course impossible; for accessible ob- 
jects, e.g., a photographic plate, the plate and the measuring 
appliance are likely to get in each other's way. The remedy is 
that either the measuring scale or the thing measured should be 
insubstantial. Certain devices, such as interferometers, can be 
regarded as representing the first alternative; but, in general, the 
simplest solution is to arrange that the thing measured shall be 
insubstantial, viz., an optical image, accessible and offering no 
interference with our measuring tools, but forming a faithful 
reproduction to scale of the object whose dimensions we realh' 
wish to know. Both in the telescope and the microscope a real 
image is formed in the focal plane; here we place the “pointer” 
of our micrometer — ^a movable wire, a scale ruled on glass, or 
some other fiducial mark — ^and move it about in the midst of the 
ghost that we are measuring. Wc view the coincident pointer and 
image through an eyepiece, which acts as a magnifying glass. 
Most micrometers make use of the principle of the screw; the 
pointer is displaced uniformly by turning a screw. If, for ex- 
ample, the step of the screw is 0 5 mm., and the screw-head is 
read to ^ of a revolution, we measure to 0-0005 mm. (about 
equal to the wave-length of light). Needless to say, many precau- 
tions are necessary if we would actually attain such high accuracy 

Filar Micrometer.-— The first micrometer used with a tele- 
scope was made by William Gascoigne, about 163S. It consisted 
of two pointers with parallel straight edges, which could be 
brought together or separated by turning a screw. He made 
measurements of the diameters pf the sun, moon and planets 
which are still extant, and prove that his invention made a ver>’ 
great advance on earlier measurements. The modern successor 
of this instrument is the filar micrometer^ in which the two 
pointers are replaced by parallel wires or spider-webs, carried 
on metal frames. Two screws are provided, one of which moves 
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the pair of wires as a whole, and the other alters the separation of 
the two wires. In most observations, only the reading of the 
second screw is required, the first screw being merely an aid in 
setting. Much work formerly done by visual measurement is 
now done photographically, and the use of the filar micrometer is 
now mainly for measurement of the separations and position 
angles of double stars. (See also Heliometek.) 

Travelling-wire Micrometer.— -This is an appliance used in 
conjunction with the transit circle (g^.v.) which has proved very 
successful in avoiding magnitude-equation and other systematic 
errors, and is now generally adopted in fundamental observation. 
The older method was to tap off on a chronograph the observed 
times of passage of a star across a series of fixed wires set in the 
focal plane of the telescope. In the travelling-wire or “imper- 
sonal” micrometer, the observer continually turns a screw so as 
to keep a fine wire or web continually bisecting the moving star 
image. (I'he turning of the screw moves the eye-piece as well 
as the wire, so that the bisected star remains apparently station- 
ary at the centre of the field of view.) Electrical contacts arc 
made when the moving frame reaches definite positions, and the 
time when the wire, and therefore the star, reaches a series of 
positions is thus automatically recorded on the chronograph. 

Photographic Measuring Machines. — These arc examples of 
the application of the micrometer to the microscope. There is a 
wide variety of patterns, and nearly every observatory has its 
own form, designed to embody some special improvement, valu- 
able either for securing accuracy or for saving time in the par- 
ticular work there pursued. Many lines of work involve a 
prodigious amount of measurement of photographs, and the 
time-saving factor is therefore of great importance. We can 
only summarize here some of the typical requirements. The 
photographic plate must be carried on slides allowing it to move 
in two perpendicular directions, so that any point of it can be 
brought directly under the microscope. The frame .should have 
great rigidity, in order that perfect focus may be preserved. The 
cross-wires, glass scale or other fiducial marks, are in the focal 
plane of the microscope objective, and are movable in two direc- 
tions at right-angles by two micrometer screws. The eye-piece is 
mainly responsible for the magnification. Magnification by the 
objective is seldom greater than 3:1; there are, in fact, many 
advantages in using unit magnification, i.e., the image in the focal 
plane of the objective is the same size as the photograph itself. It 
may be recalled that in visual observing we magnify with the eye- 
lens an image formed in the focal plane of the telescope ; by in- 
serting a photographic plate in the focal plane this image is 
materialized and rendered permanent ; the objective of Uie 
measuring microscope converts this back into an insubstantial 
image, preferably of the original size, and we then make our 
deferred examination of it with an eye-lens. 

In accurate (as distinct from time-saving) machines, the 
modem tendency has been towards simpler construction. The 
secret of success is to remove the difficulties before reaching the 
stage of micromctric measurement, instead of elaborating the 
measuring instrument to solve them. In researches on .stellar 
parallax and proper motion, it is necessary to compare two or more 
photographs of star fields taken at different epochs. In parallax 
work the photographs are now often taken on the same plate 
(which is kept undeveloped in the interval between the epochs), 
the different images of the same star being arranged close to- 
gether in a symmetrical way. In proper motion work the photo- 
graph at one epoch is taken through the glass of the plate, i.e., 
with the plate “the wrong way round’’; the two plates to be com- 
pared are then placed film to film so that corresponding images 
are very near together. In either case the comparison resolves 
itself into measuring exceedingly small distances between pairs of 
images, and there are comparatively few sources of error. 

Similar principles apply to machines for measuring spectra 
(celestial or laboratory). Here the motion and measurement are 
in one dimension only, and a line is a somewhat easier object to 
set on, either with single or parallel wires, than a star image. 
Whenever possible the measurements are made relatively to a 
comparison spectra, so that only small differences of position are 
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to be measured. (A. S. E.) 

MICRONESIA (from Gr. iJiiKpos, small, and prjeros, island), 
one of the three great divisions of the oceanic islands in the cen- 
tral and western Pacific. Lying to the north of Melanesia, it 
embraces the following groups: Mariana, Pelcw, Caroline, Mar- 
shall and Gilbert. See under these headings and under Pacific 
Islands. 

ETHNOLOGY 

This area, besides countless small islands, comprises the Mari- 
annes or Ladroncs (Japan and U.S.A.), the Carolines, East and 
West (Japan) and Marshall (Japan), and Gilbert (liritish) groups. 
The people are a highly mixed stock, Melanesian to an extent, with 
a Polynesian influence strong in the eastern portion, whilst over all 
is a later infusion of Malay blood, particularly in the Western Caro- 
lines. I'heir skin colour extends from brown to nearly yellow, the 
hair is black with a tendency to curl. Eyes are almost black, the 
cheek bones being highly placed. The stature of the Micronc- 
sians is only medium, nor are they so robust as the Polynesians. 
Evcryvrhere the Chiefly caste is well established, although such 
influence is not so much hereditary as personal. In languages 
great differences arc found. The basis, however, contains Poly- 
nesian roots. Tattooing is much in vogue for both sexes, par- 
ticularly on the body, slaves being debarred from this privilege. 
In the main they arc an inoffensive and lazy people, but liabh? 
at times to get out of hand. As navigators they formerly excelled, 
whilst in the Marshall group the regular u.se of charts was com- 
mon. These, formed from palm strijis, showed the relative 
position of the various islands, and occasionally were elaborate 
affairs, several feet long. Although accurate to the extent of 
showing the prevailing winds and ocean swell, they were only of 
use from the actual island on which they were made. 'Phe 
Ladrones, from their discovery by Magellan in 1521, were con- 
trolled by the Spaniards until 1898. Of the original inhabitants 
little remains, except numerous stone inonumcmts, rapidly falling 
into decay. To-day, they form a miscelIau(‘oiis and somewhat 
degenerate people, of whom immigrants from the Carolines arc 
an important section, outwardly at least, all (on verts of the former 
Catholic priests. In Guam, the largest island, n^ords of the 
original Chamorro religion and .social structure hardly exist, the 
sole records being the somewhat imperfect account of the Jesuit 
missionary Lc Gobien, whose narrative in f rench was published 
in 1700. These people, one reads, were hardy and warlike, and 
opposed the Spaniards for many years and finally ceased to exist 
as a race. Of the Gilbert group, comparatively little knowledgi; 
of old customs remains. The people are a sturdy race, much 
tinged with Polynesian blood implanted on a Melanesian stock. 
The possession of a light coloured skin, therefore, was esteemed 
as occular proof of the dominant Polynesian element, and a cus- 
tom was in vogue for marriageable girls to undergo a course of 
“bleaching,” extending over a year or more. The chief held great 
power, and some, particularly the king of Apainama, as recorded 
by Robert Louis Stevenson, lived in great style. Polygamy was 
practised and maintained on harem lines, wdth specially appointed 
officials; alternatively, slavery was a regular institution, and 
their numbers were controlled at their masters' di.scrf'tion. The 
ordinary method of burial was interment under the dwelling 
house, although with very imjxirtant people the body wms allowed 
to shrivel in the sun, and was kept indefinitely, being produced at 
festivals. Crania were objects of regard and were jire.served in 
a shrine near the dwelling. This survival of a .skull cull indicates 
that the Melanesian element was formerly strong enough to 
implant some of their customs on the invaders. The pre.sence of 
the soul was recognized, for after death it pas.sed away to the 
West, as among the Polynesian peoples. Local legend definitely 
states that the invaders came from Samoa, some 700 years ago. 

The inhabitants of the Marshall group show less admixture of 
Polynesian blood than the Gilbertese, whilst their social structure 
and mode of life is more nearly related to the Caroline peoples, 
a dolichocephalic race. Both groups are composed of a great 
number of small islands, wherein individual differences exist; in 
addition a marked contrast is found between the eastern and 
western portions. The inhabitants of the last offer peculiar fea- 



MICROPEGMATITE— MICROPHONE 


430 

tures, due to Malay, or even Chinese influence. Two excellent 
accounts of the Pelew Islands at the western end are accessible. 
That of the wreck of the “Antelope” in 1783 and the narrative of 
one Amasa Delano, an American ship’s captain, in 1791. The 
Carolines were known to the Portuguese in 1526, being named in 
16S6 after Carlos II. of Spain. Iney remained under nominal 
Spanish control down to 1899, when the group was purchased by 
Germany. In the island of Ponape remain great stone enclosures 
and remains of artificial islands constructed in the quiet waters 
of the lagoons, evidence of a numerous and energetic population, 
since formerly these islands were the stepping stones of the early 
Polynesian immigrants. The investigations of Hambruch in 1910, 
following those of Christian, show that formerly a vast area of 
artificially formed land, reclaimed from the shallow water, was 
occupied by temples, palaces, and burying places. An elaborate 
social organization was in force, whilst the king was the embodi- 
ment of the gods. To-day, the whole area is congested with ruins 
and abandoned by the few remaining natives. The people are now 
divided into numerous clans, each having its chief ; next, prior to 
the nominal conversion to Christianity, came the priests, who 
exercised con.sidcfable power and combined the functions of 
doctors. The chiefs retain to this day considerable power and 
have great hold on their followers. Little is known of the 
former religion, w'hich w^as of an animistic character, and even 
now certain recognized natural objects arc venerated. The 
Melanesian system of “club houses” for the males is in full force 
and aflord the most elaborate structures in the villages. On the 
island of Yap this custom is particularly prevalent, and the stone 
money discs peculiar to this island are disposed round thc.se “club 
hou.scs” as evidence of wealth. These discs reach a diameter of 
1 2 feel and represent the communal wealth. This stone currency, 
being the ownership of the community, is an object of pride to 
the natives, and the Germans, when in possession, enforced local 
laws by the simple expedient of painting the German arms on the 
most valued till such time as the village had carried out the Gov- 
ernment requi.sitions. The institution of these “club houses” forms 
an important part of the social life of the men, the females being 
excluded, and it is the custom for the young men to reside therein 
at an early age. 

The occurrence of pottery vessels for domestic purpo.ses af- 
fords another peculiarity of the western Carolines, where also the 
betel nut {Arcca cathccu) is chewed extensively, whilst the 
natives of the eastern portion are addicted to the use of kava, a 
true Polynesian custom. 

Weaving with the loom is common to both divisions and sexes 
inditierently; the material used is either line fibres from the ba- 
nana, or the hibiscus; elaborate and clTective patterns in colour 
arc produced wdth pleasing effect. 

HiBLiDGKAriiY. — G. Kcutc, An account of the Pclcw Islands, 4to, 
srd ed. (i;8q); Ama.sa Delano, Narrative of Voyages and Travels, 
8vo (Boston, 1817); W. H. FuriKs.s, The Island of Stone Money, 
Svo (iqio); F. W. Christian, The Caroline Islands, Svo (iSqy) ; 
Robert Louis Stevenson, In the South Seas (Gilbert Group) Svo 
(iqoo); J. S. Kubary, Kenntnis des Karolinen A r chi pels (Leyden, 
iS8q) ; Akira Mat.sumura, The Caroline Islands (Tokyo, 1918). 

' (H. G. B.) 

MICROPEGMATITE, in i)etrology, a very fine intorgrowth 
of quartz and alkali felspar, occurring often as the last product 
of consolidation in many igneous rocks which contain high or 
moderately high percentages of silica. It shows the same struc- 
ture on a minute scale as certain pegmatites (q.v.) or coarse 
granitic veins do on a large scale (see the article, Petrology); 
the quartz forms angular patches scattered through a matrix of 
felspar. In polarized light the separate areas of one mineral all 
extinguish at the same time, and this proves that even though 
apparently discontinuous they have the same crystalline orienta- 
tion. The felspar may be considered an irregular crystal of 
spongy structure, the interstices being filled up by another spongy 
crystal of quartz. This kind of mineral intergrowth is said to be 
“graphic,” because the coarsely graphic veins have triangular 
quartz areas dotted over a felspathic background resembling cer- 
tain primitive inscriptions. Micropegmatite differs from “graphic 
granite” only in being so much finer grained that its nature can 


only be detected with the microscope. The felspar of micropeg- 
matite is usually orthoclase, but sometimes albite, oligoclase or 
microcline. Occasionally it has crystalline form, and then it has 
been proved that the quartz may be so disposed that the two 
minerals have a definite relation between their crystallographic 
axes (parallel growth). The quartz typically occurs as angular 
patches. Micropegmatite is often so fine grained that even in 
the thinnest sections and with high powers it cannot be resolved 
into its components. This fine micropegmatite resembles threads, 
having a divergent arrangement. In some rocks the whole ground 
mass consists of spherulitic growths of fibrous micropegmatite (see 
Quartz-Porphyry); in their centres there is often a quartz or 
felspar crystal; the outer boundaries of the spherulites are not 
usually circular but irregular owing to the interlocking of adjacent 
.spherulites at their margins. 

In rocks where micropegmatite frequently occurs (e.g., granite, 
porphyry and granophyre, quartz-diorite) it is usually the last 
product of consolidation, and represents the mother liquor left 
over after the other minerals had separated out in more or less 
perfect crystals. Hence it has no definite form of its own, but 
fills up the irregular interspaces between the earlier crystalliza- 
tions. For that reason it has been compared to a eutectic, and 
supposed to be the mixture of quartz and felspar which has the 
lowest fusion point. Eutectics are common in alloys and often 
have a very perfect micrographic structure. The eutectic mixture 
of quartz and orthoclase has been estimated to contain 70-75° of 
the latter. This theory, however, is not without its difficulties; 
analyses of micropegmatite prove that its composition is by no 
means con.stant (this may perhaps be due to small admixtures of 
soda and lime felspars). Furthermore micropegmatite is not 
always the last consolidation product, as a eutectic should be, but 
may occur as well-shaped phcnocrysts lying in a fclsitic or glassy 
; matrix which solidified at a still later time. Micrographic struc- 
tures in the minerals of igneous rocks prove only that these 
minerals crystallized simultaneously. (J. S. F.) 

MICROPHONE or TELEPHONE TRANSMITTER, 
a device for converting mechanical energy of sound waves into 
electrical energy with similar vibrational characteristics. The first 
instrument used for this purpose was the telephone receiver in- 
vented by Alexander Graham Bell in 1876, the same type of in- 
strument being then used in a telephone circuit for transmitting 
and receiving. (See Telephone.) The term microphone, how- 
ever, was first used by D. E. Hughes in connection with his dis- 
covery in 1878 that a loose contact in a circuit containing a 
battery and a telephone receiver may give ri.se to sounds in the 
telephone corresponding to the vibrations to which the contact 
is .subject. 

Hughes constructed his microphone in the form of a horizontal 
carbon rod resting in grooves in two carbon blocks, the battery 
and telephone receiver being connected in series with the§e blocks. 

Microphones have in general been developed on two main lines. 

First, as instruments (similar to the Hughes type) where the 
action is that of an amplifying relay, the impact of sound waves 
on the microphone causing a variation of energy supplied by a 
local battery. In this case efficiency is the primary object. 

Secondly, as instruments where the electrical energy is mainly 
derived through the microphone from the mechanical energy of 
the sound waves, the first considerations being the perfection of 
frequency characteristic and a linear relation between air pressure 
and consequent electric current. 

The former type has been developed for commercial purposes 
such as telephone communication systems ; the latter for scientific 
work such as sound measurement (see Sound) and for purposes 
where high quality is essential, as, for instance, in broadcasting 
and gramophone recording installations. 

The conversion of pressure vibrations in the air into corre- 
sponding electrical vibrations in an electrical circuit is generally 
carried out in two operations, which take place simultaneously. 

First of aU the sound wave impinges on a surface in the in- 
strument (usually known as the diaphragm), which is capable of 
slight movement. The variation of air pressure on this diaphragm 
causes it to move to and fro in a manner corresponding to the 
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backwards and forwards movement of the particles in the air — 
that is corresponding to the original sound. 

The second operation is that in which the diaphragm by its 
movement causes a corresponding change in some property of 
an electrical circuit. Thus the diaphragm may be one plate of a 
condenser producing variations in capacity, or it may be part of 
an inductive electromagnetic system, or it may cause variations 
of electrical resistance. In each case variation of current takes 
place by diaphragm movement. 

Thus, in studying the f)crformance of microphones, two things 
must be considered: first, the mechanical movement of the dia- 
phragm; secondly, the nature of the method in which this move- 
ment .sets up the changes which we desire. 

Commercial Types.— The majority of these are of the loose 
contact type, the resistance of the contact varying with the 
pressure applied. 

The change of resistance with pressure varies greatly with 
materials u.sed, and it has been found that particles of carbon in 
light contact with each other produce the great e.st change in re- 
.sistance when subjected to small variations of pre.ssure. 

The electrical A.C. energy produced at the contact, since the 
power is taken from a local battery, may be many times the 
energy of the accoustic input, and this may be increased by in- 
creasing the current from the battery passing through the contact. 
But there always exists a slight variation of current at the contact 
even when no sound waves are impinging on it, which is heanl as 
a hiss in a telephone receiver, and if the current through the con- 
tact is increased too much, the hiss becomes a loud crackling 
noise, due to overheating at the contact points. 

Another disadvantage is that the contact or contacts may get 
into a very insensitive state known as “packing,” the remedy 
for which is an occasional .shaking. 

The connection between input pressure and ouliiul current for 
I his type of microphone is only linear {i.c., proportional ) for a 
very small range of pressures. 

Speech tran.smission and reproduction can, however, be con- 
siderably distorted before becoming unintelligible to the human 
ear, and the efficiency of the microphone can be improved by 
introducing resonances at certain frequencies which are u.seful 
for intelligible transmission. Microphones of this type incorporate 
diaphragms with natural periods round about 800 cycles per sec- 
ond, and although the lowest and highest frequencies are lost with 
a considerable decrease in naturalne.ss, the result is sufficiently 
good, even with the non-linear conditions of normal use, to be 
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Fig. 1. — ^WESTERN ELECTRIC DOUBLE-BUTTON CARBON MICROPHONE 


intelligible and practicable for transmission over a telephone 
system. 

A familiar type of commercial microphone is one in which 
the current -varying clement or “inset” is a cell consisting of two 
small carbon electrodes with polished faces, the space between 
which is filled with carbon granules. One of the electrodes is 
fixed and the other attached to a circular metal plate, which acts 
as a diaphragm to receive the sound waves. 

This type of microphone, on account of the fact that it deals 
with only a limited range of frequencies, and also provides non- 
linear distortion, is quite unsuitable for the transmission of music 


and natural speech. 

High Quality Types.— In recent years a careful study of 
the rc.sponse of microphones to sound pressure has been made, 
with the objects in view of accurate .sound measurement and of 
faithful transmission of speech and music. As a rule, to obtain 
high quality, efficiency must bi* .sacrificed. Thermionic valve 
amplifiers must be used to bring the voltages proviiled by the 



microphone up to the strength required for any particular prac- 
tical purpose. 

This type of microphone must rigidly fulfil certain conditions, 
while others must be satisfied as far as possible. The.se conditions 
arc as follows: 

(1) The microphone must have a good frequency charac I eristic. 
It must be ecjually responsive throughout the range of frequencies 
from 25 cycles to 10.000 cytles jier second. (2) The conilition of 
linearity must [>e satisfied for the range of pn^ssures with which 
it is likely to deal. (3) The microphone must be free from in- 
herent noi.se or hiss. (4) It must be .sen.sitive so that not too 
much amplification is necessary to bring the voltage output to a 
suitable .strength. (5) The microphone must be robust so that 
its essential characteristics in the given conditions of use are 
retained and it must be easy to install and maintain, (fi) It must 
be sufficiently .small to cau.se no .serious disturbance to the sound 
field. 

Usually some sort of compromise must be made, depending on 
the purpose for which the microjihone is to be used. 

Two types of carbon microiihone mme in the “high quality” 
class. The first, the Western Klectric “double-button” carbon 
microphone (fig. 1 ) has a diaiihragrn of duralumin, stretched to a 
natural period above the u.seful range of frequencies, and suliject 
to air damping. A capsule of carbon granules is placed on each 
side of the diaphragm. The second, called the Reisz microphone 
(fig. 2) has no diaphragm as such, but the sound acts on a layer 
of very fine carbon granules, placed on a heavy non-conducting 
block, and held in position by some material such as thin rubber 
or mica. The flow of current and its variation take place in a 
direction at right angles to the direction of application of pre.ssure. 

Each of these microphones has a fairly good frequency char- 
acteristic, and is linear up to moderate sound pressures, but for 
the large.st sound pressure variations met with in j^raclice, thi; 
linear relation does not hold and “blasting” or non-linear distor- 
tion takes place. 

The best known “high quality” microphone is the condenser 
microphone developed into an instrument of precision by the 
Western Electric Co., Ltd. (fig. 3). 

The diaphragm is of duralumin, and is stretched to a very high 
natural period and air damped, and held very close to a solid 
insulated metal plate, the two forming the sides of a condenser. 

A stretched diaphragm of this type naturally exihibits very 
marked resonance characteristics, having a much greater resjTonse 
for its natural frequencies than other frequencies. If damping is 
increasingly applied all over the diaphragm the resonances tend 
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to be less marked, and a point will be reached when the fre- 
quency characteristic curve becomes almost level corresponding 
to a fairly equal response for all frequencies under consideration. 
A further increase in damping will only result in reduction of 
overall sensitivity. In the first microphones of this type designed 
by Wente, the diaphragm was stretched to a period of 17,000 
cycles per second, thus outside the useful and audible range of 
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Fig. 3. — WESTERN ELECTRIC CONDENSER MICROPHONE 

frequencies, the re.s|.)onse inside the range being fairly uniform. 

The air damping or cushioning due to the proximity of the 
fixed plate, which w’as held at a distance of about three thou- 
sandths of an inch from the diaphragm, was adjusted to the cor- 
rect value by sinking holes in the face of the fixed plate. The 
type was rather insensitive and large amplification was necessary, 
but the frequency characteristic could be made practically perfect. 

In more recent types which hn\e been developed with a view 
to obtaining greater sensitivity, the stretching frequency has been 
reduced so as to bring it into the audible range. The frequency 
characteristic (see fig. 5) is not quite so good, but sufficiently 
good for most practical purposes. 

The advantages of the condenser microphone (see fig. 4) be- 
sides its good frequency characteristics, are that it is quite linear, 
and free from background noi.se. Its chief use is for sound meas- 
urement, as it can be calibrated with accuracy, and with careful 
use retains its calibration for several years. (Sec Sound.) 

Several elect rodynamic types of microphone have been pro- 



FIG. 4. — SYKES-ROUND ELECTRO-DYNAMIC MICROPHONE 


duced. In the Sykes Microphone as pi*rfected by Round (fig. 4) 
a flat annular ring of aluminium wire is suspended in a magnetic 
field, and acts as the diaphragm to receive sound waves. In an- 
other type developed by Siemens-Halske, the diaphragm con- 
sists of a thin strip of aluminium foil suspended in a strong mag- 
netic field. 

Although linear these two types have not such perfect fre- 
quency characteristics, lacking response to the lowest frequencies. 

Various other types of microphones have been evolved for 
special purposes, but they have not been put to much general 


use. For instance the hot wire microphone has been developed 
by Tucker for the detection and location of gunfire and of aero- 
planes. The microphone consists of a fine wire grid which is 
heated by a local battery and connected in a bridge type of cir- 
cuit. The impact of sound waves cools the grid and the resultant 
change of resistance is observed. It is insensitive and must be 
used with resonators to increase the effect. As a consequence it 
cannot be used for musical purposes. 

I'he glow discharge microi)hone has been made by the Westing- 
house Co., and also in Germany in the form of a capsule consist - 



Fig. 5. — FREQUENCY CHARACTERISTICS OF MICROPHONE SHOWING RE- 
SPONSE OF DIFFERENT TYPES OF MICROPHONE TO MUSICAL FREQUENCIES 
(1) Solid back microphone. (2) Reitz microphone. (3) Condenser micro- 
phone. (4) Sykes microphone 

ing of two electrodes between which an open electric discharge 
is maintained. The resistance of the discharge varies under the 
influence of sound waves striking it. 

Although scn.sitive and having a good characteristic, this 
microphone is not particularly stable, and needs frequent replace- 
ment of electrodes. 

Crystal microphones, where advantage is taken of piezo-electric 
effect, have been used for work with high frequencies; and 
eddy-current microphones where a metal diaphragm in moving in 
an electromagnetic field sets up currents by induction in a fixed 
circuit, have been investigated from the point of view of tele- 
phone measurement work. 

Microphone Amplifiers. — Valve amplifiers for use with 
microphones have been constructed with practically perfect fre- 
quency and linearity characteristics. 

Resistance capacity intervalve coupling is used to take care of 
the former, and the valves are operated on the straight, parts of 
their characteristics being chosen with sufficient factor of safety 
in their relative positions, to make sure of the latter. 

With carbon and electromagnetic microphones, which are usu- 
ally of low impedance, a coupling transformer is used to the grid 
of the first valve of the amplifier. The condenser microphont* 
however has a very high impedance, and it is usual to polarise the 
microphone by a high voltage battery through a resistance oi 
.several megohms, the change in potential across this resistance 
due to variations in the capacity of the microphone being im- 
pressed through appropriate coupling condensers on the grid of 
the first valve. 

Another method of using the condenser microphone is as 
part of a tuned high frequency circuit of an oscillating valve, 
variations of capacity causing variations of (high) frequency 
which can be rectified in a circuit coupled to the original circuit 
and amplified as required. This method has the advantage that 
the condenser microphone is not used in a high impedance circuit 
Method! of Measurement.— The measurement of the per- 
formance of microphones is difficult on account of the absence 
of a really fundamental method of sound measurement. 

It is however possible to get a fairly good idea of the frequency 
characteristics of any particular microphone by a method ot 
comparison with a standard. The following four methods have 
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been evolved, and give results fairly well in agreement although 
it is very difficult to make proper allowance for the conditions 
under which measurements by the various methods are carried 
out: 

(1) Rayleigh Disc . — disc of mica about t cm. in diameter 
with a mirror in the centre is suspended by a torsion thread in a 
.sound field. The velocity of the air particles is measured by the 
angle through which the disc turns, and the value of the sound 
pressure can be deduced. Konig and other workers have evolved 
formulae by which the strength of the sound held can be cal- 
culated. The difficulty in this method is that the disc cannot be 
used in the open air or in a normal sized room on account of its 
susceptibility to .small draughts or gusts of wind. The measure- 
ments have to be made in a box lined with sound absorbent 
material, and it is difficult to estimate exactly the effect of this 
box on a sound field produced inside it. A given microphone 
is placed near the disc inside the box and its frequency character- 
istic determined by a method of comparison. 

(2) Thermophonc . — The Wc.stern Electric Co. in developing 
their condenser microphone have used the thermophone for cali- 
bration purposes. It consists of a strip of gold leaf placed in a 
small enclosed chamber very clo.se to the diaphragm of the con- 
denser microphone. Alternating current of various frequencies 
is passed through the strip, the thermal action setting up corres- 
jKmding air pres.surcs at the diaphragm of the microphone. The 
theory was worked out by Wente, and the microphone can in 
this w’ay be calibrated. 

(3) Compensation Method . — ^This is due to Gerlach who 
arranged a conducting diaphragm in a strong magnetic field and 
passed through it a current of the same frequency as that of a 
nearby sound source, and adjusted the phase and strength of the 
current so that the diaphragm remained stationary under the 
two forces due to the .sound pre.ssure from the source, and the 
current passing through itself. The value of the air pressure at 
the face of the diaphragm can be deduced from the strength of 
the current. An analogous electrostatic method of measuring 
sound (field strengths) has also been >vorkcd out. 

(4) Electrostatic Method . — Round has employed a method 
which can be used in certain cases where the diaphragm is flat 
and completely open. In front of the diaphragm (which if of non- 
conducting material is gold plated for the purpose) is brought 
a solid metal block with a flat face, and pressure is applied to 
the diaphragm by electrostatic attraction. It is possible thus to 
obt ain the relation between pressure on the diaphragm and voltage 
output for various frequencies. 

Each of the above methods gives either a calibration of a 
microphone or the measurement of a sound field. In the latter 
case the calibration of any type of microphone can be obtained by 
comparison, but it is important, whatever method is used, to 
know what precautions must be taken and what corrections must 
be applied to obtain a satisfactory result. 

It is believed that the most accurate results are those obtained 
with a condenser microphone calibrated by means of the ther- 
mophone. For this reason the British Broadcasting Corporation, 
in the method of calibrating microphones for broadcasting pur- 
poses which it has developed, u.ses a calibrated condenser micro- 
phone in conjunction with a high quality loud speaker which is 
capable of producing pure tones at frequencies from 40 to 8,000 
cycles per second. 

This loud speaker is placed in a room the walls, ceiling and 
floor of which have been covered with material absorbing over 
So% of the sound impinging on them. 

The condenser and other microphones are swung on a trapeze 
at given mean distances in front of the loud speaker, and the 
resulting voltage from the microphones amplified and measured 
on a thermo galvanometer. (See Instruments, Electrical.) 
The method of swinging and the existence of lag in the move- 
ment of the thermo junction get over the difficulties caused by 
the standing waves set up between loud speaker and microphone, 
and by those due to reflection by the walls, and after applying 
the proper corrections the frequency characteristic of any micro- 
phone can be obtained. In the same way the characteristics of 


any loud speaker can be measured. 

The frequency curves of several types of high quality micro- 
phone as measured in this manner are shown in tig. 5. The 
curves are not supposed to indicate the relative sensitivities of 
the various types. 

Bibi.ioc;kaimiv.— B. S. Cohen, A. J. Aldridge and W. West, “The 
Frequency Characteristics of Telephone Systems” Jour. I.E.K. Vol. 64, 
Oct. igjO. (This contains a very c(»inplete bibliography.) H. D. 
Arnold and I. B. Crandall, “The Therniophi»ne as a Precision Source 
of Sound,” Rhys. Rev. 11)17. Vol. 10, p. S3. E. C. Wente, “The 
Condenser Transmitter,” Phys. Rev. 1917, Vol 10, p. 39; ibid. 1922, 
Vol. 19, p. 49S. (A. G. D. W.) 

MICROSCOPE, an optical instrument for examining small 
objects or the line detail or structure of objects (Gr. ixLKpds, small, 
(TKOTtLP. to view) ; it acts in such a way that in the eye a clearly 
focussed image is formed which is larger than the unaided eye 



Fig. 1.— magnifying power of simple lens 


(a) Object at distance of clearest vision (D), seen with unaided eya. (b) 
Object at principal focus of a lens having focal length D/ 3 . Imago is at 
infinity. Magnifying power 3. (c) Object so near to Ions that the image 

is formed at distance D. Magnifying power, if the lens is in contact with 
the eye, 4 

could produce. MicroscojM s are di.stingui.shed as .simple or com- 
pound. A simple miirosiopc is generally called a mag^iifying 
glass and consists of a .single [lositive lens, or of a lens combination 
which acts as a .single positive lens. A compound microscope gen- 
erally consists of two lens systems each of which acts as a single 
positive lens. The .system nearf^r the object (called the object- 
glass or object nr) forms a real enlarged image of the object. 
This image is then viewed through the second system (called 
the eyepiece) as though it were a real object being examined 
by a magnifying glass. 

SIMPLE MICROSCOPE 

The distinctness with which the detail of an object can be seen 
depends on (a) the sharpness of the image produced in the eye 
and (b) the size of this image. As an object is brought nearer 
and nearer to the eye, it is seen more and more distinctly, pro- 
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vidcd the image is kept sharply focussed on the retina, because 
the image and image-detail get larger and larger. The upper 
limit of distinctness is reached when the object is in the nearest 
position at which its image can be sharply focussed. For the 
normal eye this distance is taken to be lo in. or 25 cm., and this is 
called the normal distance of clearest vision (tig. i.a). By using 
a simple microscope in front of the eye, it is possible to bring 
an object nearer than the distance of clearest vision for the 
unaided eye, and yet to see it clearly (tig. i.b). 

If / is the focal length of the lens and D the observer’s dis- 
tance of clearest vision, the image .seen is larger than the largest 
image that could be seen clearly by the unaided eye in the pro- 
portion D/f. I’his is the mapiifym^ power of the lens when used 
in this way. The assumed standard value for D, is the normal 
distance of clearest vision, i.r., 10 in. or 25 cm. We thus obtain 


10 2 

Magnifying ^ ^ , or 


If the distance between the object and the lens is made some- 
what smaller than the focal length of the lens, the rays from 
the object may be made to enter the eye as though they came 
from an enlarged object situated at the distance of clearest vision 
(fig. i.c). When the lens is held quite close up to the eye and 
used in this way its magnifying power is given by 


Magnifying Tower - + 1 , or ‘ + 1 . 

/(in.) /(cm.) 

Magnifying powers of len.ses of comparatively long focus are 
given by the second formula, liut the magnifying powers of 
short -focus lenses are calculated by the first formula. These 
formulae really give nothing more than standard methods of 
raihif’ a lens in terms of its magnifying properties. Only a person 
with a distance of distinct vision equal to 10 in, (i.c., only a 
normal-eyed person) will use a lens so as to obtain its rated 
magnifying power. 

When an object is viewed througli a fine hole in an opaque 
screen held close to the eye, the rays from any point in the 
object enter the eye in such narrow iiencils that the image appears 
sharp, even when the olijecl is well within the distance of clearest 
vi.sion. A line hole can thus be used, in a w'ay, instead of a simple 
microscope. 

Regulation of the Rays. — Siniyilc microscopes of moderate 
or low’ powers arc not usually fitted w’ith diaiihragms at all, as 
the pupil of the observer’s eye determines what rays are effective 
in producing the image .seen. 1’he eye is usually jilaced clo.se up 
lo the simjile microscope, so that by moving the eye about in its 
socket the images of different parts of the object can l»e brought 
on to the central portion of the retina, exactly as is done when 
the eye is examining an object without the aid of a lens. 

In high-pow’er lenses it is necessary to limit the rays w'hich arc 
allowed lo pitss through the lens, so as lo reduce the effects of 
the aberrations of the lens. This is done by fitting one or more 
diaphragms, so that only tho.se rays for which the lens is properly 
corrected can pass through. In order to examine different jiortions 
of an object by means of such a lens, it is necessary lo move 
the eye from side to side by moving the w'hole head, exactly as 
though the object were being examined through a hole in a screen. 

The brightness of an object as seen through a simple microscojjc 
remains practically constant as the eye is moved about, unless 
the rays from the particular portion being observed are partly 
cut off by the lens mounting, or by a diaphragm in the lens. 

With high power lenses the light is often cau.sed lo pass through 
an area smaller than the pupil of the eye. There is then a loss 
of brightness in the image, and it may be necessary to illuminate 
the object strongly. 

Depth of Focus. — In using a simple microscope lo examine a 
three-dimensional object, different levels in the object can be 
focus.sed by making u.se of the accommodation of the eye, though 
this range is only very .small with lenses of high powder. With 
lenses of low power, or with len.ses which have very small aper- 
tures, there is also a certain range of depth in the object which 


appears all to be in focus at once. Actually only the points in 
one plane are truly focussed at any one time. If circular 
images on the retina are smaller than about » however, 

they appear sharply defined, hence there is an appreciable depth 
of focus obtained with lenses of low power or very small aperture, 
owing to the small angle of the cone of rays entering the eye 
from any particular point in the object. 

Common Forms of the Simple Microscope. — ^An ordinary 
convex lens with spherical surfaces does not give a perfect image, 



owring to the aberrations of the lens. The aberrations with which 
we are chielly concerned are (i) chromatic aberration, (2) spher- 
ical aberration. (3) astigmatism and (4) flalnc.ss of field (.v#v 
Optics). To obtain a perfect image it is nece.s.sary, therefore, 
to correct the lens (1 ) so that it will bring light of all colours 
to a common focus, (2) so that each zone of the lens will have the 
.same focus as the other zones, (3) so that each oblique pencil of 
light will come lo a point focus after passing through the lens, and 
(4) .so that points lying in one plane in the object will all appe:ir 
sharply focussed at one time. These corrections can only be 
carried out by combining together lenses of different powers 
and made of different glasses, though spherical aberration can be 
apipreciably reduced without using more than one lens. 

Among the earh^ lenses which were constructed so as to have 
reduced spherical aberration is Wollaston’s. Wollaston made his 
lens as two almost hemispherical lenses with a diaphragm mounted 
centrally between their plane faces. Sir David Brewster improved 
on this by embedding a diaphragm in a transpiarent cement used 
between two hemi.sjiheres of glass. He obtained a precisely similar 
result by grinding a groove round a sphere of glass. Coddington 
did much towards making this type of lens more widely known and 
it is generally called the Coddington lens, though Coddington did 
not invent this nor did he claim to have done so. Brewster also in- 
vented a lens in the form of a glass cylinder with its ends ground 
and polished as .spherical surfaces of different curvature. When 
the more convex end is placed towards the eye, any object held 
in contact with the less curved end can be seen clearly. This 
form is usually known as the Stanhopie lens. 

Among early compTOund lenses are Wollaston’s doublet which 
consists of two pilano-convex lenses the focal lengths of which 
are in the ratio 3:1, and Fraunhofer’s lens consisting of two plano- 
convex lenses of equal power with their convex sides mounted 
inwards and sepiarated somewhat from each other. Wollaston’s 
doublet was improved later (1) by introducing a diaphragm be- 
tween the two lenses, (2) by increasing the separation between 
the len.ses, and (3) by substituting two lenses for the smaller lens, 
thus converting the system into a triplet. The triplet form was 
used when very high magnifying powers WTre required. 

To correct for chromatic and spherical aberration simultane- 
ously, positive and negative lenses of different pxiwers and made 
of different typxis of glass are used in combination as doublet or 
triplet systems. Combinations of such systems can also be used. 
Steinheil’s aplanatic is a typical triplet system of two negative 
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lenses combined with a single positive. By using suitable combina- 
tions of len.ses, magnifying glasses having powers X 4 ° can be 
made practically free from aberrations, and satisfactory lenses 
giving X 70 and even X 1 00 have been produced. A type of lens 
which, though used as a simple microscope, is designed on the 
same lines as one form of compound microscope, was suggested by 
Chevalier and made by Briickc. It consists of a positive achro- 
matic doublet, with a negative 
lens mounted at some distance 
behind it. 

Stands. — For cert ain pur- 
poses, such as dissection work, it 
is convenient to mount the simple 
microscope on an arm which is 
adjustable relative to a stage on 
which the object is laid. If a 
high-power simple microscope is 
being used, provision must be 
made for accurate focussing and for adequate illumination of the 
object. Usually, however, only low-power work is done nowadays 
with a simple microscope, and for this reason the stands are 
not generally provided with more than a rack and pinion adjust- 
ment, with a mirror beneath the stage for illuminating transparent 
objects, and with a condensing lens for illuminating opaque 

are fitted to the more complete 
models and the lens holder is 
adapted to take lenses of differ- 
ent powers, which are inter- 
changeable one with another. 

'Fhe stage is either made of 
plate gla.ss, or as a frame covered 
with a white opal-glass plate. 

For dissecting and similar work 
it is of advantage if the details 
of the object can be seen as they 
are actually disposed in .space. 
To meet this requirement stereo- 
scopic devices are used. 

COMPOUND MICROSCOPE 

A compound microscope con- 
sists of a positive or converging 
lens, called ihGohjeci-^las.s.whUh 
forms a real, inverted, magni- 
fied image of the object. This 
image is then viewed by means of 
a second lens, called the cyrpircc, 
which is usually another positive 
lens or lens system (fig. 11 ). For 
certain purposes a negative lens 
is sometimes used as I he eyepiece; 
this cause an “erect” image to 
be .seen (fig. 12). 

If we consider the object -gla.ss 
as a thin lens, wath the object at 
a distance d on one .side of it and 
the image at a larger distance D 
on the other side, then the image 
will be larger than the object in 
the proportion D/d. This propor- 
tion D/d is the magnijication^ 
Jlfo, produced by the object-glass. 
The eyepiece may be con.sid- 
ered as a simple microscope, of 
magnifying power M/?, which 
is used to examine the magnified image formed by the object- 
glas.s. The total magnification obtai ned is thus equal to Mo X M k. 
The distana! d is approximately equal to A, the focal length of 
the object-glass, while D may be taken as equal to the ‘Tube- 
length’* {D of the microscope. This gives Mo equal to L//i. The 
value of Mr is taken as io/A», where /o is the focal length of the 
eyepiece in inches (see Simple Microscope). Hence, if all the 


quantities arc expressed in inches, the magnification obtained 
is given approximately as 

. L TO toA 
JMagmlication -- X . • 

.A ji J\ J’l 

With an object -gla.ss and an eyepiece, each of one inch focus, 
therefore, the magnification obtained, if the tube length is 10 jp., 
W’ould be about 100, or. with a lube length of 6 in., about 60. 

THE OBJECT-GLASS 

The quality of the image seen in the compound micro.scopc 
depends primarily on the (quality of the real image formed by 
the object-glass. Any imperfections in this image arc magnified 
when the image is viewed through the eyepiece. The image formed 
by the object-glass should, therefore, be as .sharp as possible, and 
to secure this the aberrations of the object -gla.ss should he 
reduced to the smallest practicable values. The object-glass should 
also have a high rc.^olviu^ power. 

Resolving Power.— Imagine the lens L (fig. i.s.a.) to be a 
perfectly correctt‘d lens with its aperture limited by a diaphragm, 
the edges of which are at DD. A luminous point is at O, on the 
axis of the lens, and an image of this point is formed at 7 by the 
lens. This image will not be a jToint but, in con.sequcncc of the 
diffraction of the light at the diaphragm, will take the form of 
a bright disk surrounded by concentric dark and bright rings (.vrc 
Liciit). The brightness of the central disk and of the surround- 
ing sy.stem of rings is iiuliiated in fig. 13. b, in which the form 
ol the curved lintr represents the distribution of brightne.ss in the 
image plane around I. I'he dianuder of the first dark ring, or the 



Fig. 13 .- resolving power of a lens 

(a) Shows the imago^forming rays from a single self-luminous point at 0, 
the ''geometrical" image being at I. (b) Distribution of light In the image 
plane round the geometrical image-point I, is indicated in this figure; the 
central bright area extends as far as dd. (c) Shows the image-forming rays 
from two self-luminous points 0 and O', the geometrical images being at I 
and M. (d) Indicates the distribution of light in the image-plane when 0 
and 0^ arc so close together that their images are only just distinguishable 

full diameter of the central disk, is repre.scntcd by the distance 
dd. The brightness of the di.sk falls off rapidly towards the edge, 
and a visual estimate of the diameter would usually jiut it at about 
I of the full diameter dd. The diameter dd depends on the 
wave-length of the light emitted by the source at O, and on the 
angles which the extreme rays make with the axis of the lens. 

If we have two independent similar point sources at 0 and 0' 
(fig. 13.C) equidistant from the lens, each of the.se will produce 
a disk image with its surrounding system of rings; the centres of 
the two systems will be at I and /' respectively. If the disks arc 
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objects. Detachable arm rests 



RESENTATION OF COMPOUND Ml 
CROSCOPES 

Paths of the rays through a microscope 
with a positive lens as eyepiece are 
shown In Fig. 111. The rays pass 
through R.C., tho Ramsden circle or 
eyepoint, after leaving the eyepiece. 
In Fig. 12 are shewn the paths of the 
rays when a negative lens is used as 
tho eyepiece 
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completely separated they will be seen clearly, but if they over- 
lap by more than a certain amount they will merge into a single 
bright area over the centre of which the brightness is almost uni- 
form: the two disks will not then be distinguishable as separate 
images. In the latter case the resolving power of the lens is 
insufficient to enable O and O' to be resolved as separate point 
sources. The resolving power of a microscope object-glass is 
usually stated in terms of the minimum distance wffiich must 
exist between two details in the object if their images arc to be 
distinguishable as separate images. 

Now if the extreme ray OD makes an angle n with the axis of 
the lens, the two point sources 0 and O' (fig. i.3.c) will give rise 
to diffraction disks which will be just completely separated if 

i •22X 

5 == — - - - j 

sin 7^ 

where X represents the wave-length of the light emitted by the 
sources O and 0\ and s represents the distance between O and 
O'. The edges of the diffraction disks are, however, only very 
faint, consequently the images can be plainly distinguished even if 
the diffraction disks overlap to a tjuite appreciable extent. The 
distribution of brightness indicated in fig. i^.d, corresponds to the 
relation 

o* siX 

.V = .* 

)^\\\U 

Between the two brightest points there is, in this case, a line in 
which the intensity is 97% of that at the two maxima. This is 
probably sufficient for the two maxima to be just distinguishable. 
For a trained observer with eyes of normal acuity, the limit of 
resolution obtainable may thus be taken as about 

sin// 

If the medium has a refractive index ;/, the wave-length of the 
light will be .shorter than it would be in air, in the proportion i/n. 
We can use Xo, the wave-length as measured in air, in this formula 
by substituting \i,/n for X, when we obtain 

VK^ 

//sill// 

The quantity wsin?/ is a property of the lens, since it depends on u 
and on the refractive index of the medium in which the lens is 
intended to be used on the object side; it is called the numerical 
aperture of the lens. For a “dry-front" lens n is unity, and the 
maximum numerical ajxTturc such a lens can have is i. 

Immersion Lenses. — ;Many lenses are designed for u.se with 
a layer of fluid tilling the space between the front of the lens 
and the object or cover-glass. The maximum numerical aperture 
such an immersion lens can have is determined by the refractive 
index of the immersion fluid, by the refractive index of the cover- 
glass (if any) over the object, or by the refractive index of the 
front lens of the object-glass, whichever of these three has the 
lowest value. The front lens of an immersion object-glass is 
usually made of crowm gla.ss of refractive index 1-508 to 1*525; the 
cover-glasses most commonly used have a refractive index between 
1-515 and 1*525. For most immersion lenses, therefore, a thickened 
cedar-wood oil. having a refractive index of 1-515 to 1*525, is 
used as the immersion fluid. For obtaining still higher resolving 
flowers, object -glas.ses have been made with front lenses of refrac- 
tive indices up to i-66. for use with proper immersion fluids. A 
homogenemis immersion lens i.s an object-glass designed for use 
with an immersion fluid having the .same refractive index as its 
front lens. 

Aberrations of Object-glasses. — ^Unless the aberrations of the 
lens are verv^ .small, the actual resolving power wdll fall short 
of that corresponding to the numerical aperture, except with 
certain special methods of illumination which may give a sem- 
blance of resolution. In an object-glass, therefore, we require, in 
addition to a reasonable magnifying power, (a) an appropriately 


large numerical aperture and (b) the most nearly perfect cor- 
rections it is possible to obtain over the whole of this aperture. 

corrected by combining together 
individual lenses, of suitable 
forms, all made of one kind of 
glass. A more usual method is to 
use combinations of lenses of 
different glasses which may either 
be cemented or may be mounted 
at suitable di.stances from each 
other and separated by air. 
This method lends itself to the 
simultaneous correction of both 
spherical and chromatic aberra- 
tions, and is therefore used for 
all ordinary microscope object- 
glasses. In the more powerful 
object-glasses several individual 
lenses and lens systems must 
be used in order to obtain the requisite degree of correction over 
the whole aperture (tig. 14). 

To secure a good image of a small object it is not sufficient 
merely to correct the spherical aberration for a point on the 
axis of the object-glass. It is necessary, in addition, that the light 
in the object plane be brought to focus in the corresponding 
area in the image plane. Seidel (1856) and Clausius (1864) 
investigated the conditions which must be fulfilled to obtain this, 
and showed that there must be a definite relation between the 
inclinations of the rays on the object side and the inclinations of 
the corresponding rays on the image side. Helmholtz and Abbe 
inve.stigated this inde{)endently in 1873 with similar results. The 
condition is, if a ray from a point lying on the axis in the object 
plane is inclined to the axis at an angle «, the corrc.sponding ray 
on the image side must be inclined to the axis at an angle «' such 
that 

Msin«-— Csinw', 

where C has the same value for every ray coming from the point 
in question. Abbe drew .special attention to the importance of 
this condition being satisfied in designing microscope object- 
glasses, and gave to it the name of the “sine-condition.” If the 
axial spherical aberration has been corrected l/ut the sine-con- 
dition has not been fulfilled, the pencils of rays which come 
from a point a little off the axis are brought to focus at different 
distances from the axis on the image side (fig. 15). giving different 



of magnification 

magnifications according to the zone of the lens through which 
the pencils pass. 

Chromatic aberrations can be corrected by using lens combina- 
tions in which the individual lenses are made of different types 
of glass. A negative lens of low power, made of flint glass, will 
produce a dispersion equal and opposite to that produced by a 
positive lens of considerably higher power made of crown glass. 
Two such lenses, correctly combined together, will act as a 
positive lens with a common focus for both the blue and red 
rays. Such a lens is called an achromatic lens. 

Although the blue and the red rays of certain selected wave- 
lengths can be brought to a common focus in this way, rays of 
other wave-lengths will not come to the same focus as the red and 


Spherical aberration can be 





1 j 

Fig. 14. — EXAMPLES OF LENS SYS- 
TEMS USED IN OBJECT-GLASSES 
(a) Achromatic system, (b) apoohro- 
matio system 
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blue rays, owing to the differences between the relative “partial" 
dispersions of the two glasses. The lens thus gives an image which 
is slightly coloured at the edges, and is said to show “secondary 
colour.*’ In modern apochramatic lenses three selected w^nve- 
lengths are made to have a common focus ; thus only a trace of 
“tertiary colour” is present and this in some instances is so small 
as to be unnoticeable. It has not been found possible, as yet, to 
design apochromatic lenses which give precisely equal magnifica- 
tion for light of different colours. This can be corrected by a suit- 
able eyepiece called a “compensating eyepiece” (jcc p. 438). An 
achromatic lens is usually corrected spherically for one colour 
only, an apochromatic lens should be corrected so as to have no 
spherical aberration for light of two different colours. 

Other Aberrations of Object-glasses are curvature of field, 
distortion, astigmatism, and extra-axial coma. These are aberra- 
tions of oblique pencils; their effect is to impair the image of 
any object-details lying off the axis, and to cause the image to 
lie on a curved surface so that it cannot all be seen in focus at 
one time. These defects are not of great importance in the 
ordinary use of the microscope since, if the sine-condition is satis- 
fied, the definition is good over an appreciable area round the 
centre of the field where the field is flattest. For microphoto- 
graphic work, however, these aberrations are most objectionable. 
It is pos.sible to select types of design .such that, in correcting the 
lens for axial, spherical and chromatic aberrations, the aberrations 
of oblique pencils are kept within small limits over a fairly large 
angle. Any object-detail to which piirticular attention is being 
paid should be brought into the middle of the field of view, i.r., 
on to the axis of the object-glass. 

Monochromatic Object-glasses for Visual Work. — ^For the pur- 
pose of obtaining higher resolving powers than have hitherto been 
obtainable with achromatic and apochromatic object-glasses, cer- 
tain monochromatic len.ses have been made, for use with radia- 
tions of one wave-length only. This method makes it pos.sible to 
obtain full correction for spherical aberration over a numerical 
aperture larger than that over which combined chromatic and 
spherical correction has hitherto been satisfactorily accomplished. 
Modern apochromatic immersion len.sc.s of high ciuality an: made 
with numerical apertures up to 1-4, while monochromatic lenses, 
fully corrected up to i-6, have been designed. 

Aberration Produced by a Cover-glass. — microscopic 
object-glass is usually designed to be used with an object placed 
on the axis at a particular distance in front of the lens and covered 
with a cover-glass of particular thickness 
and refractive index. The image of such an 
object will then be foT*mcd at a particular 
distance behind the lens and, if the lens is 
properly designed and made, this image 
will be free from spherical aberration. If 
the cov^er-glass is not of the proper thick- 
ness the image will not be free from spher- 
ical aberration and, to correct the aberra- 
tion thus introduced, the distance between 
the object and the object-glass must be 
altered. This will alter the distance be- 
tween the image and the object-glass, so 
Fig. 16.— corrected and the length of the microscope tube (the dis- 
UNCORRECTEO LENS SYS- tance bctwccn the object-glass and the eye- 
^ A piece) will have to be altered accordingly. 
Fully-corrected, and (0) The type of aberration introduced is 
Over-corrected system best explained in terms of the aberration 
of an ordinary uncorrected lens. A system in which the outer 
rays intersect the axis at a point nearer the lens than the intersec- 
tion of the central rays is an “under-corrected” system. An “over- 
corrected” system has a shorter focal length for the central rays 
than for the outer rays (fig. 16). 

The effect of increasing the thiclmess of the cover-glass is indi- 
cated in fig. 17, as is also the way in which a change in the tube- 
length can be made to correct the aberration thereby intro- 
duced. The lens is supposed to be corrected for use with an un- 
covered object when the image of this object is formed at a dis- 
tance L behind the lens (fig. ly a). A lens corrected for use with 


a j^articular tube-length when u.sed on uncovered objects, can be 
satisfactorily corrected for covered objects by .shortening the tube- 
length appropriately. Conversely, a lens corrected for covered 
objects can be used satisfactorily for uncovered objects if the 
lube-length is appropriately increased. 

For use in microscopes with fixed tube-lengths, Amici made 
separate object-glasses to suit different thicknesses of cover-glass, 



(a) LftnK fully-oorrected for uia with uncovered object when Imago It formed 
at distance L. (b) Same lens, with object-glass under cover-glass and foous 
of central pencils at distance L. Ray system is undor-oorreoted on objaot 
side and over-corrected on image side, (c) Sumo lens, with object as before. 
By increasing the distance of the lens from the object, the distance of the 
image is reduced to and full correction on tho Image side Is obtained 

modifying the corrections but preserving the .same afwrlure and 
power. This was made unnecessary by the introduction in 1837, 
by Andrew Ross, of objccl-glas.ses furnished with a “correc- 
tion-collar" which enabled the spherical aberration of the object- 
gla.ss to be adjusted so as to rompen.sale for the aberrations jiro- 
tluied l)y cover-glasses of different thicknesses. The correction- 
collar was improved later by H. F. Wenhain, of the firm of Ross, 
and still later by Zeiss (fig. 18). 

The aluTrations produced by refraction at the cover-glass and 
at the first surface of the front lens of the object-gla.ss ran be 
reduced by filling the space between the object-gla.ss and the 
object, or the cover-glass, with a medium of Jiigher refractive 
index than air. Amici introduced the first practical immersion 
lenses in 1S40, u.sing water as the immersion tluid, and improved 
walcr-immersion lenses were made by E. 
Ilartnack in 1855. On the suggestion of 
J. W. Stephenson, Abbe in 1878 investi- 
gated the matter and de.signed the first 
homogeneous immersion lenses and had 
these made up by the firm of Zeiss. 

The apochromatic immersion object- 
glass, in virtue of its large numerical ai)er- 
lure and its almost jKTfect chromatic and 
spherical corrections, is the most nearly 
jicrfect type of object-glass constructed. 
Since the first apochromatic object-glasses 
were designed by Abbe about 1886, slight 
Fig. 18.— object-glass improvements in the degree of correction 
lar” made, but no sui h marked im- 

provement as that represented by the dif- 
ference between achromatic and apochromatic object-glasses. 

Object-glasses for Ultra-violet Work. — ^I'he number of 
materials suitable for making lenses to be used with ultra-violet 
radiations is very limited. Most of the .solid materials which are 
transparent to these radiations are unsuitable owing to their 
doubly-refracting properties, or else are diflicull to obtain in 
sufficiently large pieces of good optical quality. Object-glasses for 
use with ultra-violet radiations arc nearly all designed as mono- 
chromatic lenses (see Aberrations of Object-glasses). 

An achromatic object-glass made of quartz and fluorite was 
produced in 1900 by von Rohr for ultra-violet work; this lens 






MICROSCOPE 


438 

had a focal length of about 4 mm. and a numerical aperture of 
0 3. In 1904 the firm of Zeiss introduced a series of lenses, made 
from fused quartz, for use with monochromatic ultra-violet light, 
having numerical apertures up to almut 1*25. In 1926, an object- 
glass of novel design for use as a water-immersion lens, and an- 
other for use as a homogeneous immersion lens, were designed 
and computed by the British Scientific Instrument Research Asso- 


FlGS. 19 A 20 . PATHS OF RAYS THROUGH HUYGHENS* EYEPIECE (FIG. 

19). AND THROUGH RAMSDEN'S EYEPIECE (FIG. 20). R.C. DENOTING 

THE RAMSDEN CIRCLE IN EACH FIGURE 

ciation. Lenses made? up to these formulae by (he firm of R. and 
J. Beck have numerical aiiertures of 1-14 and 1-2 respect ividy, 
and are fully corrected for use with the monochromatic ultra- 
violet radiation for which they were computed. The resolving 
powers of these objectives arc equivalent to tho.se obtained with 
lenses of aperture 2-28 and 2-4 when they are used with green 
light . 

THE EYEPIECE 

The eyepiece serves primarily as a magnifying glass which is 
used to examine the real image formed by the object-glass. 'J'he 
simpler types of eyepiece are m.ide with a large fivld lens which 
bends the ray-pencils from (he object-glass towards the axis with- 
out greatly altering the coiu'ergence or divergence of the rays in 
the individual pencils. Behind this field-lens, and at some di.s- 
tance from it, is a second and much smaller lens which converts 
each ray pencil into a parallel or only slightly diverging ray 
system which is capable of being 
focussed by the eye. After emerg- 
ing from the second lens, all the.se 
pencils pass through a small cir- 
cular area called the “eye-point" 
or the Ramsdm circle. This area 
is the image which the eyepiece 
forms of the object-glass aper- 
ture. The eye of the observer 
.should be placed at the Ramsden 
circle in order to obtain the larg- 
est field of view and the maxi- 
mum brightness over that field. 

The two types of eyepiece at 
one time most commonly met 
with are those originally invented by Huyghens and Ramsden; in 
both types two simple plano-convex lenses arc used. To prevent 
any dirt on the field-lens from being seen sharply focussed by the 
eye, the distance separating the two lenses is made a little greater 
than the focal length of the eye-lens in Huyghens’ form, and a 
little less in Ramsden's form (figs. 19 and 20). The image formed 
by the object-glass is seen clearly when it lies in a jw.sition in front 
of the field-lens of a Ramsden eyepiece, but with a Huyghens 
eyepiece the light from the object-glass is intercepted by the field- 
lens before it has come to focus in the image plane. 

The Ram.sden eyepiece is convenient to use if the size of the 
object is to be measured by comparing the size of its image with 


a scale in the eyepiece fitting. The scale is mounted in front of 
(he field-lens and is made to coincide with the image formed by 
(he object-glass. Any distortion produced by the eyepiece thus 
affects the image and the scale equally. Except for purposes of 
this type the Ramsden form of eyepiece is not largely used. In a 
Huyghens eyepiece the image of the object is formed between 
the two eyepiece lenses, and hence the comparison scale must be 
fitted between the lenses. Any distortion produced by the field- 
lens will, therefore, only affect the image of the object. A com- 
parison of the image with the scale may thus lead to an inaccu- 
rate estimate of the size of the object. 

These eyepieces, when properly designed, give equal magnifi- 
cation for light of all colours, (hough the differently coloured 
images lie in slightly different planes. The eye is much less 
sen.sitive to slight “out of focus” effects than to differences of 
magnification, consequently both types of eyepiece are practically 
achromatic when properly constructed. The effects of the spherical 
aberrations of the eyepiece are only small and in practice may be 
neglected. 

The compaisathiff eyepiece.^ used to correct the chromatic dif- 
ferences of magnification of apochromatic object-glasses are con- 
structed, in the lower powers, like a Huyghens eyepiece with the 
.second lens replaced by a doublet. This doublet is over-corrected 
for chromatic aberration. 1'hese eyepieces are designed to have a 
higher magnifying power for red light than for blue so as to 
correct the chromatic difference of magnification of apochromatic 
object-glasses; compensating eyepieces can be used with advantage 
with many high power achromatic object -glas.ses. In the higher 
powTred compensating eyepieces of certain makers the design is 
not similar to that of the lower powdered compensating eyepieces, 
a more elaborate system being used (fig. 21 ). Compensating eye- 
jiieces having magnifying powers up to X>oo are obtainable, but 
it is only with object-glasses of the highest quality that a magnify- 
ing power greater than X-5 be u.sed without making the 
imperfections of the object-glass image disturbingly ajiparent. 
Many other types of eyepieces are made to suit special purpni.ses 
but it is not possible to describe them in this article. 

MODE OF FORMATION OF THE IMAGE IN THE MICROSCOPE 

We may take it that the w’ay in which a lens forms the image 
of a luminous object is understood and generally accepted. The 
formation of the image of an illuminated non-luminous object 
requires consideration, however, since the light reaching the lens, 
whether retiected from, refracted through, or passing round the 
object, originates from an independent source of illumination, 
and the object is only “seen” as a result of the way jn which it 
modifie*^ the light w'hich falls upon it. As regards large objects 
common experience .shows that the way in which their images arc 
formed, as in the act of “seeing,” can be considered as substan- 
tially the same as that in which the images of luminous objects 
are formed, with the exception that a non-luminous object may, 
in certain circumstances, be “seen" merely as an opaque mass 
against a luminous or brightly illuminated background. 

At one time it was commonly accepted that an object is seen 
in the microscoix* in essentially the same way as larger objects 
are ordinarily seen, and that the processes involved in forming 
the microscopic image of a small non-luminous object are the 
.same as tho.se involved in forming the image of a self-luminous 
body. These were the views put forward by such students 
as Airy, Arago, Foucault, J. F. W. Herschel, and Helmholtz. 
When light falls on a very small object, however, diffraction 
effects, which are not usually observed when the object is large, 
come into prominence. Abbe made a study of these effects and, 
as a result of his observations, put forward a new^ theory of the 
mode of formation of the image in the microscoiTe. This theory' 
is given in most treatises on the microscope and microscopy and 
need only be briefly outlined here. 

Abbe's Diffraction Theory. — ^^\^hen while light from a distant 
small source falls perpendicularly on to a diffraction grating, 
such as could be made by ruling fine lines at regular small inter- 
vals through a silver film deposited on glass, much of the light 
passes straight through the grating in the ordinary way. On 
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cither side of the direct beam, however, beams of coloured light I scopisis was also put forward as contradicting Abbe’s theory, not- 
will emerge, the directions of these beams being inclined at ably by R. Koch in Cerniany and by Lewis Wright anil E. M. 
various angles to the direct central beam. An object-glass of Nelson in England. Lewis Wright’s views on the mode of forma- 
suitable aperture placed close up to the grating would receive the tion of the image in the microscope were emphasized by E. M. 
direct beam and certain of the “diffracted” beams, the number Nelson’s clear demonstrations of the greatly improved images to 
of diffracted beams admitted by the object-glass being dependent be obtained by the use of wide axial cones of illumination, as op- 
on the spacing of the lines in the grating and on the numerical posed to the narrow axial or oblique pencils more favoured by the 
aperture of the object-glass. Each of the beams admitted would adherents to Abbe’s theory. 

give rise to a small image of the source, so that immediately 'I'he views held by lhe.se people were that, with suitable illumi- 
behind the object-glass there would be a central white image nation, any non-luminous body can be considered as “e(]uivalent” 
of tlie source with elongated coloured images lying on either .side to a .self-liimirn)us body, and that, under the conditions of illumin- 
of this. In any particular part of one of these images the light ation lommonly used by microscopists, tin* image is formed in 
of any one colour vibrates in a manner which bears very precise essentially the same way as the image of a luminous body. Ac- 
relationships to the vibrations of light of the same colour in cording to this “eiiui valence” theory the most jierfect resolution 
corresponding parts of the other images. As a result, /;//er/ere;/re should be obtained when the full aiierlure of the object-glass is 
jrin^cs will be produced in the body tube of the microscope, the bi‘ing used, /.c., whi*n the cone of illumination is of such an angle 
distribution of brightness seen in any particular plane being that direct ra>’s would, except for siiih obstruction as the object 
determined by the number and po.sition of the images formeil produces, enter all parts of the object-glass aperture. It usually 
behind the object-glass. hai^pens, however, that, as the angle of the cone of illumination is 

According to Abbe, the “image” seen on looking through the increased from somt'iiuite .small initial value, re.solution is steadily 
eyepiece is simply the inlerjcrcnce pattern in the focal plane of 
the eyepiece. In so far as this pattern is determined by, and 
therefore characteristic of, the .structure of the object, it may 
be considered to be an “image” of the object, but it cannot he 
claimed that the form of this “image” bears any true resemblance planation of this j)heni)menon, it .seemeil to be in direct contlict 
to the object. Abbe based these views on ob.servation.s made with with the implications and conseituences of the “equivalence” 
gratings illuminated by a parallel or nearly parallel p)encil of theory, and const it uted a formidable stumbling-block to that 
rays, using object-glasses behind which he could place small dia- theory until the cause's of the loss ot contrast were di.scovered and 
phragms .so that the different diffraction images of the source of were shown to be quite? distinct from, and independent of re.solu- 
light could be cut out or admitted at will. He claimed that the linn and re.solving ])ow(*r proj»er. 

results he obtained in this way are of general aiijilicability, and Lord Rayleigh (3rd baron) considered the formation of the 
that the images of non-luminous objects are formed exclusivt?ly micro.siopt' itnage on theoretical grounds, and .showed in 1896 
as the result of interference of the type de.scribed, no matter that detmite inti'rference of the type reijuired by the Abbe theory 
what the structure of the object anil irre.sjiective of the way in cannot occur unless the angle of the cone of illumination is small 
whi(h the object is illuminated. compared with the ratio \/.v, where is the distance separating 

To obtain any indication of structure in the object at lea.st two adjaient .similar details in the object and X is the wave-length of 
images of the source must be formed behind the object-gla.ss, the light used to illuminate the object (Lord Rayleigh, Scientific 
since two images are recjuired if any interference is to be pro- Papers \\., 1903). 1 ’his means that , with a wide angle of illuniina- 
duced in the body-tube. The smallest numerical aperture that wall ; lion, the vibrations coming from adjaient points in the object arc 
admit two .separate beams of light from the grating (the direct j virtually indejjendi'nt of each other, provided they are .separated 
beam and one diffracted beam) is given by j l)y a distaiue which is not small compared with the wave-length of 


im])roved at first, but a condition is reached such that further in- 
crease of angle of the cone causes contrast in the image to dimin- 
ish very rapidly, .so that resolution, in the sense of visihility of 
detail, is gri'atly impaired. Jn the absence of any satisfactory ex- 


w'here .v is the distance between adjacent similar details in the 
object, and X„ is the wMve-length of the light used to illuminate 
the object (as measured in air). In order that a lens of this 
numerical aperture may admit the two beams, the object must 
be illuminated obliquely, so that the direct beam is thrown into 
one side of the object glass aperture and one of the first diffracted 
beams is just admitted into the other side. The smallest struc- 
ture-interval that could be resolved by this lens, in the sense that 
an interference pattern wmuld lie produced in the focal plane of 
the eyepiece, is thus obtained as 

.1X« 


the light used, /.c., c*acli of lhe.se poinis is “equivalent” to a si'lf- 
luminous point in .so far as the light coming from it is coru-erned. 

'rheoretii al investigations by Mandelstam (1911), VVolfkc 
(1912) and von Laue (1914) confirmed Lord Rayleigh’s views. 
Recently the whole subjetl has been comprehensively investigated 
by Herek, and in a series of papers published in 192b he gives a 
full discussion of thi* ajiplii ability .ind limitations of both the 
theorie.‘^. 'fhe conclusions he arrives at are that, under the condi- 
tions of illumination ordinarily u.sed, the image in the micro.scojie 
is formed, in the main, in the .same way as is the image of a .self- 
luminou.N object. The image thus obtained is a “true” image in the 
sen.M* that it bears a tlo.se n semblanie to the object, and has a true 
“focus-plane.” Lnder the conditions whiih Abbe used in his dif- 
fraction experiments, /.r., with an object of regular periodic struc- 
ture illuminated by a narrow pencil of almost parallel rays, thi; 


It will be seen that this result is very nearly the same as that 
obtained earlier for the resolution of two luminous point sources. 

The “Equivalence” Theory. — Many microscopists and physi- 
cists did not accept Abf)c’.s theory as being of general applicability, 
though it w\'is clearly valid under the particular condition.s which 
obtained in Abbe’s experiments, i.e.y with objects of regular pe- 
riodic structure illuminated by light from a distant small source. 
Many experiments were carried out in order to disprove Abbe’s 
theory. Altniann .stated in 1880 that the results Abbe had ob- 
tained with illuminated gratings, using diaphragms behind the 
object-glass, could all be reproduced with self-luminous hot-wdre 
gratings when similar diaphragms were used behind the object- 
glass. Mandelstam carried out these experiments with hot-wire 
gratings in 1911 and confirmed Altmann’s statement. The value 
of Abbe’s experiments as evidence supporting his theor>^ was thus 
seriously discounted. Evidence based on the experience of micro- 


only “image” obtained i.s of the nature of an interference i)at- 
; tern. This “image” has no true focus-plane, the appearance seen 
in the eyepiece shows very little variation if the eyej)iece is moved 
through quite large di.slances along the axis of the microscojie, and 
this aj)pearanc(' does not necessarily pos.sess any true resemblance 
to the object. 

The theory that under the conditions of illumination commonly 
u.scil, the mode of formation of the image in the microscope is, 
in the main, the .same as the mode of formation of the image of 
a self-luminous object, can thus be taken as well founded. The 
experimental evidence supporting the theory has accumulated 
rapidly since the conditions for obtaining contrast have been 
properly understood. Even before the.se conditions had been thor- 
oughly investigated, however, important evidence in support of the 
“equivalence” theory was available from observations made with 
so-called "dark-ground” illumination (see p. 440). According to 
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the Abbe theory, the resolving power of a lens when used with 
this form of illumination must necessarily be less than it would be 
if the object were illuminated with transmitted light. Moreover, 
no “dry” lens, when used with dark ground illumination provided 
by a “dry” condenser, could have a greater resolving power than 
that corresponding to a numerical aperture 0*5. According to 
the “equivalence” theory the resolving power of a lens should be 
(he same for any method of illumination which ensures that the 
full aperture of the lens is used. Actual experiment shows that 
resolving power is not in any way reduced when dark-ground 
illumination is employed. In fact, the resolution obtainable with 
this method of illumination often appears to be better than that 
obtainable with ordinary illumination by transmitted light, since 
dark-ground illumination secures a high degree of contrast in the 
image obtained. Tiecausc of this marked gain in contrast resolu- 
tion is therefore easily recognizable. 

ILLUMINATING APPARATUS AND METHODS OP 
ILLUMINATION 

The methods of illumination commonly used are very varied; 
each method reejuires the proper apj)aratus for its convenient ap- 
plication. The principles involved in some of the most impor- 
tant of these, together with the apparatus needed, are here dis- 
cussed. 

Illumination by Transmitted Light. — To examine an ob- 
ject in this way. light from a suitable .source is passed through the 



rays reflected from the plane mirror reach the object along direc- 
tions which give illumination over an appreciable angle. The con- 
cave mirror can provide a convergent cone of illumination from 
quite a small source. 

For obtaining an illuminating cone of larger angle than the con- 
cave mirror can give, a condenser is interposed between the 
(plane) mirror and the object. The condenser is a system of 
lenses capable of concentrating the rays reflected from the plane 
mirror so that they converge on to the object as a cone of wide 
angle {see fig. 22). A diaphragm, usually of the “iris” type, is 
fitted below the condenser, in order that the angle of the cone of 
illumination may be varied conveniently at will. By focussing 
the condenser so as to form an image of the source, or of a bull’s 
eye lens in front of the source, on to the object, intense illumina- 
tion of the object is obtained. 

Provision should be made for “centering” the condenser in order 
that the illuminating beam may be truly axial. Dry condensers 
capable of filling an object-glass having a numerical aperture of 
0-95 are obtainable, well corrected for chromatic and spherical 
aberrations. Immersion condensers are made with numerical 
apertures as high as 1-4. similarly corrected for chromatic and 
spherical aberrations and capable of being used with microscope 
slides of thicknesses up to about 1-5 mm. Immersion condensers 
are brought up close to the underside of the microscope slide, 
and are put into “immersion contact” with this by filling the 
space between the underside of the slide and the top surface of 
the condenser with cedar-wood oil. Immersion condensers are 
used when it is desired to fill the aperture of an immersion object- 
glass. 

Dark-ground Illumination. — If the condenser aperture is 
opened wide and a central circular stop is fitted below the con- 
denser, the rays reaching the object form a hollow cone. A 
similar effect can be obtained by special methods of construction. 
By choosing an opaque central stop of suitable size, all the direct 

rays from the condenser can be 

made to pass outside the object- 
gla.ss, and no light will be received “ji 

into the object-glass except that Jgp 

which is reflected, refracted, or I 

.scattered by the object so as to 

pass into the object-glass. If the - » 

object contains particles, veins, ulllililiilEil m 

or other structure capable of di- J [-T::-rT-::=Q 

verting the rays into the object - 

i glass by any or all of the.se three 

I processes, such inclusions or j. \ y 

I structure will be rendered visible fd>[ / 

I in the microscope, and will be 
seen bright against the dark 
ground corresponding to the clear • 
homogeneous portions of the oh- 
ject and mounting medium. 

Ordinary dry and immersion 
condensers can })e used to give 

dark-ground illumination if pro- 

vided with central opaque stops. 

For work with object-glasses of Fig. 23 . — immersion dark- 

apertures above 0-65, immersion ground illuminator (beck) 


condensers fitted with central 


The paths of the light rays are shown 
In the lower figure. The upper figure 


Fig. 22. — MICROSCOPE FOR GENERAL USE '(BECK). SHOWING SUB- 
STAGE arrangements separately in the smaller FIGURE 

object and so into the object-glass. Usually the light from the 
source is reflected from a mirror mounted below the object, the 
mirror being generally mounted so as to allow of a considerable 
range of movement both of translation and also of rotation. The 
mirror may be either plane or concave; usually both tyiies are 
provided, mounted back (0 back in a single mount. With a small 
source of light the plane mirror gives an illuminating beam com- 
posed of practically parallel rays. With an extended .source the 


; opaque stops can be used, but shows a focussing device permitting an 

i mure satisfactorv results are ob- **'**** 

; . j, . . of different thicknesses are used 

! tamed with speaal immersion 

dark-ground illuminators. The reflecting systems used in these 
illuminators give less stray light and at the same time produce 
a blacker ground. 

Most immersion dark-ground illuminators are made for a fixed 
working distance and arc suitable for use with microscope slides 
of only one particular thickness. The illuminator can be made 
usable with a thinner slide by packing cover-glasses between the 
top lens of the illuminator and the underside of the slide, each 
cover-glass being covered bn both sides with immersion oil to pro- 
vide immersion contact between the top of the illuminator and the 
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slide. If the slide is too thick there is no remedy. To avoid the 
inconvenience of a fixed working distance, the firm of R. and J. 
Beck has introduced an adjustable immersion dark-ground il- 
luminator which, by moving the constituent optical elements rel- 
ative to each other, can be made to work with microscope slides 
of any thickness between o-s mm. and 1-5 mm. 

A dark-ground illuminator computed by E. M. Nelson has the 
special feature that it will give dark-ground illumination with an 
object-glass having a numerical aperture as high as 1-4. The 
working distance of this illuminator is sufficiently large to permit 

of its being used with slides o-8- 
1-4 mm. thick. 

Transmitted Polarized 
Light. — By placing a Nicol’s 
prism, or other polarizing appar- 
atus, between the mirror and the 
condenser, the object can be il- 
luminated by a cone of light in 
which the vibrations are all paral- 
lel to one direction. If the object 
has any properties which cause it 
to modify the state of polarization of the light coming through 
the polarizer and condenser, these modifications can be observed, 
provided a second polarizing prism (the analyser) is used in con- 
junction with the eyepiece. 

If the analyser is set with its polarizing axis at right -angles 
to that of the polarizer, no light should be seen in the eyepiece. 



Fig. 25. — PETROLOGICAL MICROSCOPE (SWIFT). AN INSTRUMENT FITTED 
WITH THE OPTICAL EQUIPMENT REQUIRED TO COVER A WIDE riANCE OF 
PETROLOGICAL WORK 


unless portions of the object have the power of modifying the 
state of polarization of the illuminating beam. For the complete 
examination of an object by polarized light, it is necessary to be 
able to rotate the polarizer and analyser together while keeping 
the object at rest, or else to rotate the object between the sta- 
tionary prisms. It is also necessary to be able to rotate one of 
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the prisms relatively to the other. Accessory apparatus of various 
types is convenient for the special examination of many kinds of 
objects which show polarizaiion effects, such as fibres and cr>'stals. 
Microscopes specially equipped with polarizing prisms and acces- 
sory apparatus for the examination of objects by polariztrd light 
arc generally described as petrological microscoi>es {see fig. 25). 

Vertical Illuminator. — I'or examining opa<iue objects it is 
necessary to send light down on to the object from above. One 



WITH LAMP. CONDENSER. SLOTS FOR STOPS. REFLECTOR. AND BALANCED 
WEIGHT; AFTER CONRADY 

method of doing this is to mount a cover-glass in a fitting above 
the object-glass, the plane of the cover-gla.ss being inclined at 45° 
to the axis of the mi( roscope. Light, admitted through a hole at 
the side of the filting, is reflected by the cover-glass down into the 
object-glass and is brought to focus on the object by the object- 
glass. 'rhe light returning into the object-glass from the object is 
transmitted with but little loss through the inclined cover-glass, 
and i)r()ceed.s to form an image in the usual way. Any inequalities 
in the cover-glass will tend to impair the resulting image, and in 
any case this image will be slightly astigmatic owing to the refrac- 
tion of lh(i light through the inc lined cover-glass. To render these 
effects as small as possible a thin uniform lOVcr-glass should be 
selected for this purpose. 

Prisms, semi-circular mirrors and other lyiics of reflectors are 
used .sometimes instead of the inclincal cover-glass just described. 
Mo.sl of these give illumination through only one half of the 
object-glass aperture, and permit of only the other half being 
u.secl to form the image of the object. Illumination in this way 
is apt to cause shadows on the object, while the use of only half 
the lens aperture causes the resolution to be reduced to one-half, 
in so far as detail lying parallel to the short dimension of the 
used aperture is concerned. Furthermore, the portion of the lens 
used to form the image has a semi-circular ajierture which causes 
the diffraction rings seen round any image detail to depart from 
their usual circular form. All of these effects may give rise to 
misleading appearances in thii image and may lead to the draw- 
ing of false deductions as to the form of the object structure. To 
avoid the.se effects, .some firms make small annular reflectors for 
vertical illuminator work. These reflectors send the light down 
through the outer zone of the object-glass and permit of the rest 
of the object-glass being used to form the image of the object. 
Such reflectors do not give rise to misleading effects of the type 
described above, they merely cut down the available numerical 
aperture of the object-glass by a small amount. The vertical 
illuminator is largely used for metailographic work and for ex- 
amining large opaque objects. 

Many object-glasses arc unsuitable for use with a vertical 
illuminator owing to “vertical illuminator glare,” i.e,, the produc- 
tion of “flare images” which are brought into focus, or nearly into 
focus, by the eyepiece. These images, which are due to reflections 
at the various lens surfaces, are sufwrpo.scd on the image of the 
object, and may render it impossilile to see this image properly. 
Object-glasses for use with a vertical illuminator should be se- 
lected for their freedom from this flare effect. 

The Ring Illuminator. — An illuminator, which provides 
“top” illumination without using the object-glass as part of the 
illuminating .system, has been introduced by the firm of R. and J. 
Beck. This illuminator is an annular lens-mirror reflector. In 
principle this “ring” illuminator acts in the same way as the 
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' OBSCURING 
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I \ / ^ Mirror j 

Fig. 27.- aplanatic ring illu- 
minator (BECK). SHOWING HOW 
LIGHT IS BROUGHT TO FOCUS ON 
TOP SURFACE OF OBJECT 


old-fashioned “Lieberkiihn” but it is differently con.structed, 
provides much more intense illumination, and is much more 
convenient. 

The object to be examined is mounted on a microscope slide, 
and on the underside of the slide a small patch stop is gummed if 
necessary; alternatively an opaque central slop of suitable size 
can be mounted below the microscope stage. A parallel beam of 
light is sent up through the stage, and reaches the lens-mirror 
as a hollow cylinder of light. Any light the object sends back 
into the object -gla.ss has been either diffusely reflect (?d or .scattered 
by the object. What is seen represents the most natural apijear- 

ance the object could present if ... . 

it were enlarged to a degree cor- I " I object glas.& 

responding to the magnification 
given by the microscope. 

By building a hollow condenser I - , illuminator 

system round the object-gla.ss. the I ' 

firm of Chapman and Alldridge /J] _ ^ \ ^owcci 

has produced a type of ver- ■; \ 

tical illuminator which gives the \ 

same kind of illumination as that ^ patch"® 

given by the ring illuminator. A \ 

|)lane mirror is mounted above 

the condenser with its surface in- . 

dined at 4*;^ to the axis of the Fig. 27.- aplanatic ring illu- 
combined system, an elliptical minator (beck). showing how 
hole being c'ut in the mirror to focus on 

„ , , TOP SURFACE OF OBJECT 

allow of Its being titled round 

the object-gla.ss. Through a hole in the side of the mount light is 
admitted. This light is retlected down through the condenser sy.s- 
tem, and so is brought down to the surface of the object. By ad- 
justing the position of the liglit source, an image of this source can 
be brought to focus on the surface of the object at the same time 
as the micro.scope is in focus for tlie object. The api>earance of 
the object resembles that obtained whe.-n a ring illuminator is used 
and, since all the illuminating apparatus is above the object, this 
type of illuminator is of value in metallographic work, or for use 
in the examination of any large oparpie object. Like the ring 
illuminator, this illuminator enables ‘‘top” illumination to be 
obtained without incurring any of the ditVicuUies associated with 
vertical illuminator glare. 

Side Illumination. — It is sometimes necessary or useful to 
illuminate the surface of the object by light projected on to the 
object from one side and inclined to the surface at almost graz- 
ing incidence. This can be done by using a pow'erful beam, con- 
sisting of almost parallel rays, directed slightly downwards on 
the object. A more convenient way, if great intensity of illumina- 
tion is required, is to mount a half-lens of high power on the stage 
of the microscope, so that the principal focus of the half-lens 
lies in the .surface of the object and in the centre of the field of 
view of the object-gla.ss. An alternative method avoids the 
production of a coloured image of the source, by a paraboloid 
retiector. 

This method of illumination produces pronounced .shadow effects 
on the surface of the object and shows any surface irregularities 
in sharp relief. The method is of value in studying tlie surface 
contours of objects if due care be taken in translating the appear- 
ances seen in the image. 

THE MECHANICAL PARTS OP THE MICROSCOPE 

While the optical system by which the image is obtained is 
the most important part of a microscope, the fullest use of this 
system cannot be made unless the microscope stand is accurately 
constructed and arranged for the convenient manipulation of the 
optical parts, the object, and the illuminating system. 

The Body Tube and Its Mounting. — The object-glass and 
the eyepiece arc mounted in a body tube, the length of which can 
be varied so as to allow’ of the tube-length being adjusted to suit 
the corrections of the object-glass. The object-glasses are screwed 
into the bottom end of the body tube and are interchangeable one 
WMth another; the eyepieces are made to slide into the upper end 
of the tube. The body tube is mounted on slides carried by the 


main limb of the microscope frame, movement of the tube rela- 
tive to the limb being provided by the coarse and fine adjustments. 
The coarse adjustment is operated by a rack and pinion mechan- 
ism which moves the coarse adjustment slide up and down in 
machined guides. This type of clesign is almost universally em- 
ployed. The fine adjustment slide also works in machined guides, 
but is operated by a mechanism which is capable of adju.sting the 
IKisition of the body tube by very small amounts. The design of 
the fine adjustment has attracted the attention of microscope 
makers for very many years, and the num- 
ber of designs invented is so great that to 
describe them here is out of the question. 

In some instruments the slide of the fine 
adjustment block fits in guides in the 
limb, the coarse adjustment slide being car- 
ried by guides machined in front of the 
fine adjustment block. In other instru- 
ments this arrangement is reversed. At one 
time designs were developed in w’hich only 
the object-glass fitting was carried by the 
fine adju.st merit, the object-glass fitting 
being made to move up or down relatively 
to the body tuljc. These designs have 
practically di.sappeared. 

The fine adjustment should move easily 
and smoothly, be free from “backla.sh” and 
from tendency to stick, and should hold 
the microscope steady. In microsct)])es of 
good make, the body tube can be set by Dragra^I ihuwing paths of 
means of the fine adjustment to w’ithin fay* i*** *0 it'® 

in. or, in some cases, to within in., 
and can be brought back to its original setting to within similar 
limits if the fine adjustment is re-set to its original reading 
after having been altered. In a .special instrument made by one 
English firm, for ultra-violet work, the fine adjustment can he 
set by means of its indicator so as to bring the body tube to within 
in. of any desired position. 

Binocular bodies to allow of the simultaneous use of both 
eyes are commonly met with. Some instruments are provided 
with binocular bodies which arc interchangeable with the ordinary 
.single-tube (monocular) body. In the binocular bodies pri.smatic 
systems arc arranged close behind the object-glass, so that light 
from the object-glass is brought up as two beams of approxi- 
mately equal intensity, one beam into each eyepiece. Matched 
pairs of eyepieces arc used. 

If both eyes receive light from the whole of the object-glass 
aperture, stereoscopic relief is not obtained. To obtain stereo- 
scopic relief, the light coming from the 
right half of the object-glass must be 
brought up to the left eye, and vice versa, 
unless the prism system completely inverts 
both of the ray systems from the object- 
gla.ss so as to produce erect images of the 
object. The binocular prism invented by 
Wenham in 1861 is the simplest yet de- 
vised (192S) for easily giving proper 
stereoscopic apfjearanccs, and this form of 
prism is commonly used in modern binocu- 
lar instruments. Wenham ’s prism brings 

Fig. 2 9.— BINOCULAR object- 

PRisM SYSTEM (BECK) glass Up to thc left cyc, the rays from tht 
Light from object glass left side being allowed to pass on unde- 
passes up to each eye viated SO as to enter the right eye (fig. 28 ' 
The images formed are inverted images in the object, and show 
proper .stereoscopic relief. Many of the early systems did not 
invert thc ray systems so as to produce erect images of the object 
and gave rise to pseudoscopic effects. 

In Wenham’s system the resolving power of the object-glass 
halved, in so far as detail lying parallel to the short dimensions of 
Che semicircular half -apertures is concerned. To avoid this, sys- 
tems are made in W'hich light from the whole object-glass aper- 
ture is used in forming each of the images (fig. 29). Stereo- 
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scopic effects can be obtained with these systems by adjusting 
the eyepieces so that they produce Ramsden circles separated by 
a distance slightly less than the distance between the eyes of the 
observer. When the observer's eyes are placed at the Ramsden 
circles, the light entering the right eye comes mainly from the 
left side of the object-glass and vice versa. With a little expe- 
rience the adjustment required to give stereoscopic relief can be 
made without difficulty. This may be clone more easily perhaps 
if capped eyepieces are used in which stops with semicircular 
apertures are fitted, as in Abbe’s stereoscopic eyepiece system. The 
stops are placed in or just below the Ramsden circles, and are 
used with the curved sides of the apertures outwards. Without 
these stops it is easy to produce pseudoscopic appearances by 
making the distance between the Ramsden circles larger than the 
inter-ocular distance, so that the light en- 
tering each eye comes mainly from the 
wrong half of the object-glass. In the 
Greenhough binocular two separate micro- 
scopes are used, with separate object- 
glasses (fig. 30). These microscopes arc 
titled with prismatic erecting systems just 
below the eyepieces, to produce stereo- 
scopic and not pseudoscopic effects. 

The Stage. — The stage for carrying the 
object is usually fixed rigidly to the micro- 
scope limb, though in some microscopes it 
is mounted on slides on the limb and is 
movable by means of a rack and pinion 
mechanism. The stage may be a simple 
plane table on which the object is moved 
about by hand when different portions are 
to be examined, or it may be made with 
slides permitting of movement in two di- 
rections at right -angles, and with a bearing 
to allow of rotation about the axis of the 
microscope. Centering screws are some- 
times fitted so that the axis of rotation may 
be brought into coincidence with the axis of 
the object-glass. The stage should be rigidly 
supported, and should bear the weight of 
comparatively heavy specimens without serious deflection. The 
mechanical slides, and the rotation bearings if fitted, should op- 
erate smoothly but without tendency to slip under the weight of 
the movable parts, or under the weight of any specimen likely to 
be examined. The mechanical slides of the stage should be accu- 
rately at right-angles to the axis of the microscope, as should also 
be the plane in which the stage moves when it is rotated. Except 
in some metallographic -microscopes, the centre of the stage is 
cut away, to admit light through to the specimen when illumina- 
tion wnth transmitted light is rt^quired. 

The Sub-Stage. — ^Provision is made below the stage for mount- 
ing the illuminating apparatus required for examining an object 
with transmitted light. The minimum equipment necessary is a 
mirror which can be moved into various positions, so as to reflect 
light up through the hole cut in the stage. In the more completely 
equipped microscopes special sub-stage attachments are fitted. 
These are adapted to carry a condenser, polarizing apparatus, 
various stops, a di.sk of ground glass and colour filters, with an 
iris diaphragm to permit of varying the cone of illumination pro- 
vided by the condenser. Geared cells, to permit of rotating various 
accessories used in the examination of objects under polarized 
light, such as selenite plates, are often included in the more 
elaborate sub-stage equipment. The cells used for carrying the 
stops should be fitted as close as possible to the underside of the 
condenser, as should also the iris diaphragm. 

The sub-stage is usually, but not invariably, carried on a block 
which slides on the limb of the microscope, and which can be 
moved up or down by a rack and pinion; the mirror is then 
mounted on an extension of the limb below the sub-stage slides. 
The sub-stage condenser fitting should have centring adjustments 
to allow of the axis of the condenser being brought into line with 
the axis of the object-glass. The various attachments are generally 
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fitted so that they can be conveniently swung out of position when 
not required. In most instruments the whole sub-stage can either 
be swung bodily out of the axis or removed entirely. The sub- 
stage is often mounted on a pillar attached to the underside of 
the stage, and is movable up or down on a spiral cut on this pillar. 
In some instruments there is no proper sub-stage at all, any con- 
denser or other illuminating apparatus being made to slip into a 
tube fixed under the stage. 

The importance of the sub-stage equipment should be strongly 
urged since, for the .systftnalic study of an object under the 
microscope, it is necessary to be able to use several different con- 
ditions of illumination. A well-eciui])ped sub-stage is essential if 
this is to be carried out conveniently and, in .selecting the equip- 
ment for a microscope which is to be used in .serious investiga- 
tions, the sub-stage apparatus should receive as much attention as 
any other part of the instrument. 

Accessory Fittings. — For the greater convenience of the mi- 
croscopist, fittings of many varieties have been introduced by 
different makers. Many of these are devi.sed to enable one object- 
glass to be quickly changed for another, and to minimize the work 
involved in readjusting the instrument when this is done. The 
neces.sity for readjustment arises mainly from minor errors in the 
mounting of the lenses constituting the object-glass .system, or in 
the mounting of the whole object -gla.ss in the object-glass cell. If 
critical observation is desired, these errors may necessitate re- 
centring the conden.ser, or the object-glass, each time one object- 
glass is sub.sliluted for another. 

Rotating no.sejiieccs which carry two or more object-glasses are 
among the sim])lest of these accessory fittings. They are not 
usually provided with centring adjustments for each object-glass, 
and only permit of the quiik changing of one object-glass for 
another. Interchangeable object-glass carriers, which slide into 
or clip on to a nosepiece carried by the body tube, are also used. 
Each object -gla.ss is fitted permanently into its own slide or clip- 
piece, and is accurately centred once for all. Each object-glass 
will then be in correct adjustment, so far as centring is con- 
cerned, as soon as its carrier is pu.shed or clipped into position. 
Similar carriers are made for holding .sub-slagi? ( onden.sers. Such 
accessories, though very convenient in use, are not e.ssenlial parts 
of the microscope. For fuller descrif)tions of them the reader 
must be referred to the catalogues issued by the various micro- 
scojx? makers. 

Bthf.iooraphy. — H istorical:— (,)uekett, Prarliml Trealtse on the Use. 
of the Micro.siope (1855); J. Mayall Jurir., Cantor Lectures on the 
Microscope (Royal Society of Arts, 1886). General microscopy: — 
S. H. (kige. The Microscope and Microstopic Methods (i()2 5 ;) ; J. 
Hogg, The Microscope fisth ed., 1898) ; W. H. ('arpenter, The Micro- 
scope and its Revelations (8tl» ed. by \V. II. Dallineer, 19(11) ; Sir A. E. 
Wright, Principles of Microscopy (icptO ; K. J. Spitta, Microscopy (2nd 
ed., i(;09) ; C. Reck, 7'he Microscope (ni-’ O- Theoretical treatment of 
the microscope: — M. von Rohr, Die Throrie der oplischen /nstru- 
mente (1904); S. (’zap.ski, Grundzii^e der Theorie der optischen In- 
strumente (Leipzig, J904). Technical applications: — R. II. Greaves, 
Introduction to Microscopic Metallography (1924); II. Freundlich, 
Elements of Colloidal Chemistry (Eng. trans., 1925; ; A. Herzog, Die 
mikroskopische Untersuchung der Seide und der Kunstseide (1924). 
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MICROSCOPICAL SOCIETIES. The Royal Microscopi- 
cal Society (1839, incorporated i860), with 'Tr ansae turns (1S42- 
1868) and Journal (1869, etc.); the Qiieke.tt Microscopical Club 
(1865), with a Journal (1868, etc.); and the Postal Microscopic 
Society (1873), also with a Journal, are located in London. There 
arc suburban .societies at Ealing (1877), Hackney (1S77), High- 
bury (1878), South London (1871), and Sydenham (1871). In 
the provinces may be mentioned those at Bath (1859), Birming- 
ham (1880), Bolton (1877), Bradford (1882), Bristol (1843), 
Carlisle, Chichester {Trans.), Croydon (1870, Trans.), Dublin 
(1840), East Kent (1858), Edinburgh, Liverpool (1868, Trans.), 
Manchester (1880), and Sheffield (1877). In the United States 
the State Microscop. Soc. of Illinois, the Amer. Soc. of Microscop- 
ists at Buffalo, the New York Microscop. Soc.; and the Amer, 
Micros. Soc. at Urbana, 111., publishing Trans. (1895, etc.). Brus- 
sels, Soc. Beige de Microscop. (1875), Proc.-verb. (1875, ) and 

Annales (1876, etc.). Berlin, Ges. f. Mikroskop. (1877), Ztschr. 
(1878, etc.). Hanover, Ges. f. Mikroskop. (1879), Jdhresber, 
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MICROSCOPY, the art of using the microscope. There is 
little need for stressing the importance of the microscope in the 
investigation of many widely different problems. In medical, bio- 
logical, geological, metallurgical and many other kinds of work, 
the value of the microscope is well understood, and the instrument 
is used constantly in routine work and in research. In other appli- 
cations the value of the microscope is being increasingly realized, 
but its value might be appreciated even more widely if all users 
of the instrument should make a study of its principles, sufficient 
to enable them to realize the full imfSlications of their observa- 
tions. Such study would also prevent erroneous deductions from 
appearances seen in the image, appearances which might be due 
to faulty adjustment either of the instrument itself or of the 
illuminating apparatus. (See Microscope.) 

Methods of Illumination Commonly Used. — ^The most 
commonly used method of illumination is that in which the object 
is illuminated by transmitted light. This method is peculiarly 
liable to give images in which the contrast is seriously impaired 
due to “glare'' effects if the cone of illumination is made sufficiently 
large for the aperture of the object-glass to be fully utilized. 
The importance of thi.s method of illumination is not to be be- 
littled, however. It gives information of much value and is 
convenient to employ; it must, also, be the chief method of 
examining such objects as thin stained sections of animal and 
vegetable tissues. The information obtainable with any single 
type of illumination is necessarily incomplete, however, and should 
be supplemented where possible by examining the object under 
other conditions. 

Among other methods of illumination ordinary darkground 
illumination, vertical illumination and side illumination are prob- 
ably the most commonly used. The ways in which the micro- 
scope and illuminating apparatus are adjusted to provide these 
various forms of illumination are fully de*aU with in many treatises 
and textbooks on the microscope and microscopy (see also Micro- 
scope). W’e must confine ourselves here to emphasizing the nece.s- 
sity of mastering the methods of making these adjustments. The 
reader is referred to these textbooks, also, for information regard- 
ing the appearances obtained in examining objects by these 
methods and by such other methods as are commonly used in 
medical, biological, geological and other types of work in which 
the technique has become almost standardised. We shall restrict 
ourselves to supplementing that information l)y giving (a) a few 
examples to illustrate the interpretation of some of the less well- 
understood appearances obtained by the more usual methods of 
illumination, and (/O descriptions of some of the results obtain- 
able by the use of novel or less commonly used technique, which 
serve to illustrate the possibilities of extended u.se of the micro- 
scope for obtaining information as to the nature of the object 
being examined. 

The Illuminant.^ — powerful lamp with a small radiant will 
serve as the source of light for every kind of work to be done with 
the microscope. The use of a small radiant minimises the amount 
of light reflected down on to the top of the object from the sur- 
faces of the individual lenses in the object-glass, or from the cover- 
glass, when transmitted illumination is used, and so reduces the 
loss of contrast due to lefts flare and cover-glass glare. If it is 
desired to use a larger area of illumination than that obtained by 
focussing an image of the radiant on to the object, this can be 
done by placing a bull's eye lens or a piece of ground glass, or 
both, in front of the lamp, and producing a focussed image of 
either of these on the object. A small radiant is not essential, 
however, and much useful work can be done with a simple 
paraffin lamp or with ordinary gas or elect ric lamps. 

Recognition of Structure. — Although there is a limit to the 
resolving power of any oliject-glass, this does not mean that an 
object-glass cannot give indications of structure in objects having 
structures appreciably finer than the lens could possibly show 
resolved. Small particles have the power of scattering light which 
falls upon them. The intensity of the scattered light is greatest in 
directions at right-angles to the illuminating rays, and the per- 
centage of incident light scattered is greater for blue light than for 
light of longer wave-lengths. The light directly transmitted by 


an object which contains discrete minute particles is thus deficient 
in blue and appears as of a yellow or brown colour, while the light 
seen by looking sideways at the object appears blue. If the par- 
ticles are regularly arranged in the object there is, in addition to 
the scattered light, a certain amount of light which leaves the 
object along definite directions inclined at definite angles to the 
main beam. This light is diffracted light. The diffracted beams 

obtained from white light are 
seen as coloured bands, because 
the vibrations corresponding to 
the different colours which make 
up “white” are diffracted along 
different directions. If the whole 
of the light in any one diffracted 
beam is recombined, the result- 
ing “colour” is white. If, however, 
only part of the light in a dif- 
fracted beam is recombined, the 
colour obtained depends on the 
colours present in the used part 
of the diffracted beam. 

Many opal glasses, when exam- 
ined by means of an object-glass 
of too low a numerical aperture 
to show the “opal” material as 
MICROSCOPE LAMP WITH BULL’S discrete particlcs, appear of a ycl- 
EYE AND SCREEN HOLDER qj. jjj-Qvvn colour whcH illu- 

minated with transmitted light. The depth of the colour seen 
depends on the density of the opal ; it is deeper, also, with a narrow 
cone of illumination than with a cone of wide angle. With dark- 
ground illumination giving a hollow cone much wider than that 
corresponding to the numerical aperture of the object-glass, the 
opal glass will appear of a marked blue colour. Such api>earances 
of colour can be taken as definite evidence of the existence of 
particles in the object, even though the particles cannot be seen 
as separate discrete particles with the particular object-glass u.sed. 

Similar effects are obtained with fossil diatoms but the appear- 
ances may be complicated by diffraction due to the regular struc- 
ture of the diatom. The colours seen, whether by transmitted light 
or dark-ground illumination, then depend on the fineness of the 
structure in relation to the numerical aperture of the lens. If the 
structure is much too fine to be resolved by the lens used, the 
diatom shows as a yellow or brown object with well-marked out- 
lines when examined with transmitted light, and as* a blue or 
whitish-blue object with dark-ground illumination. If, however, 
the structure is almost resolvable by the object-glass used, areas 
showing blues and greens or pinks may appear on the diatom when 
a transmitted cone of suitable angle is usi d, the colours seen with 
wide-angle dark-ground illumination being usually approximately 
complementary to those seen with transmitted light. These 
colours arc due to the admission of portions of the first order 
spectra into the object-glass, and are indications of a regular 
.structure which is almost resolvable by the object-glass. The 
intensity of the colours depends on the medium in which the dia- 
tom is mounted. Strong colours are shown if the diatom is mounted 
dry (in air) or in realgar, owing to the large difference of refrac- 
tive index between the material of the diatom and air (lower) or 
realgar (higher). A weak colour is shown if the diatom is mounted 
in Canada balsam or slyrax, both of which have refractive indices 
not greatly different from that of the diatom itself. 

Small objects having rounded contours with smooth faces may 
give rise to a pearly appearance under suitable conditions of 
either transmitted or dark-ground illumination. This is not neces- 
sarily an indication of structure, since the distribution of the 
pearly light can be shown in some instances to be due to the 
irregular refractions occurring at the surfaces of the objects. 
Tons les mois starch grains mounted in water show these lenticular 
refractions very clearly, though there is, in addition, a slight 
brownish colour discernible on portions of the grains when exam- 
ined with a narrow cone of transmitted light. This brownish colour 
is indicative of structure which, in this object, is the result of 
the growth of one layer over another. The brown colour is very 
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slight compared with that seen on a diatom such as the Pleuro- 
sigma angulatum, even when this is mounted in Canada balsam. 
This indicates that the differences of refractive index in the starch 
grain structure are only very slight. 

Growth structures frequently give double refractive effects, 
and many instances of animal and vegetable tissues and fibres 
are known in which evidence of structure can be revealed by 
examination with polarized light. The use of polarized light in 
the study of natural and artificial fibres used in the textile and 
other industries is common, and this method of examination is 
employed for distinguishing between different types of fibres as 
well as for controlling various industrial processes connected with 
the treatment and manufacture of fibres. This method of illumi- 
nation has considerable diagnostic value in the study of animal 
and vegetable tissues. 

Recognition of Colour. — ^The colours of stained specimens 
can be seen quite clearly by transmitted light, but many naturally 
coloured objects are either so opaque that they appear black by 
transmitted light or else, with any method of illumination, there 
is so much general light mixed with the light coming from the 
coloured object or detail that its precise hue cannot readily be 
identified. With ordinary dark-ground illumination, surface 
colours are liable to be masked by light coming through from the 
lower parts of the object, and the true colours of the surface are 
not readily perceived. With the vertical illuminator, the difficul- 
ties arising from this cause are avoided, but the surface colours are 
much diluted by light regularly reflected from the surface of the 
object. The ring illumimtor gives a hollow cone of illumination 
of wide angle, similar to that u.sed in ordinary dark-ground illumi- 
nation, the only essential difference being that the ring illuminator 
reflects the light down on to the surface of the object. As a result 
of this, illumination by means of the ring illuminator gives a 
better idea of the true surface colours than that obtained with 
dark-ground illumination, since the amount of light coming from 
the surface is bright compared with that coming from lower 
portions of the object. The ring illuminator also shows up surface 
colours better than the Vertical Illuminator since, with the former, 
direct, regular reflections from the surface are largely cut out and 
the colours seen are diluted with comparatively little of the 
regularly reflected light. For the study of insect colouring and 
for much analogous work the Licberkuhn was at one time exten- 
sively used as the best method of illumination; the ring illuminator 
gi>'es essentially the same type of illumination as the Lieberkuhn. 

If the object under examination has a flaky surface, or is 
tuvered with a surface film, it may show iridescent colours such 
as are seen in a soap bubble. These colours are produced by inter- 
terence between the light reflected by the upper and lower sur- 
laces of llie surface film or surface flake. With light falling almost 
perpendicularly on the surfaces, the reflected light is of feeble 
intensity unless the refractive index of the film or ilakc Is high. 
The interference colours are easily masked, therefore, when a 
\ ertical illuminator is used, if the flake or film has a comparatively 
low refractive index, a little stray light being sufficient to prevent 
the interference colours from being seen. A film of high refrac- 
tive index, however, such as a film of oxide or sulphide on copper, 
gives quite strong interference colours when illuminated with a 
\ ertical illuminator. 

With the ring illuminator the light strikes the surfaces much 
more obliquely, and is more strongly reflected becau.se of this. 
Any of this light which gets into the object-glass should show 
stronger interference colours than arc seen with the vertical il- 
luminator, and this actually occurs if the film or flake is of low 
refractive index. With a film or flake of high refractive index, 
however, the amount of light reflected at the first surface is so 
large that comparatively little light penetrates into the film or 
flake, and the amount which can be reflected at the lower surface 
is small. Moreover, the light which penetrates and is reflected at 
the lower surface is often much weakened by absorption in the 
him or flake, and the emerging light is of feeble intensity com- 
I>ared with the light reflected at the upper surface. As a result, 
the interference colours are not in general easily seen when an 
object covered with a surface film of high refractive index is 


examined under a ring illuminator. 

It may be mentioned, in passing, that these differences can be 
used to identify the cause of the iridescent colours seen on much 
antique glass and porcelain. If the interference colours show 
well under the vertical illuminator and are not seen so well, if at 
all, when the ring illuminator is used, this is strong evidence that 
the iridescence is due to a film which has a high refractive index, 
such as a film of tarnish on a thin metal foil burnt on or just into 
the glass or glaze, e.g., in “lustre" ware. Jf, on the other hand, the 
iridescent colours are shown best with the ring illuminator, they 
are probably produced by surface flakes of comparatively low 
refractive index such as result from disintegration of the glass or 
glaze. Evidence as to the refractive index of the iridescent ma- 
terial can also be obtained if any idea of the thickness of this 
material can be formed by endeavouring to focus to the levels of 
its top and bottom surfaces down one edge (not through it). If 
the refractive index is very high, the layer will be too thin for its 
thickness to be measured, but if the refractive index is compara- 
tively low it should be possible to distinguish a difference of focus 
between the levels of the top and bottom surfaces when examined 
with a high power. 

These interference colours, whether due to films or flakes, pre- 
vent the true colour of the object from being recognised. They 
can, however, be got rid of by a method now to be described, in 
which illumination with polarized light is used. This method of 
illumination also causes much of the regularly reflected light and 
stray light to be cut out. Jt is commonly assumed that only 
doubly-refracting materials will be visible when examined with 
polarized light w'heii the axis of the amilyscr is at right angles 
to the axis of the polarizer (crossed nieols). This is not so. Re- 
flection at a surface can cause a sufficient change in the state of 
polarization of the light from the polarizer for an appreciable pro- 
portion of the reflected light to be transmitted through the analy- 
ser. Moreover, if the surface at which the reflection takes place 
is coloured, this colour will show up strongly in the light which 
l)asses through the analyser. 

In order that examination by polarized light may be used satis- 
factorily for the recognition of surface colour, it is necessary that 
the refractive index of the reflecting material should differ as much 
as possible from that of the material which surrounds it. The in- 
creased reflection resulting from this is of no advantage, of itself, 
but this increa.secl reflet lion is assoualecl with a comparatively 
large change in the state of polarization produced by the reflection. 
The visibility of a noii-doubly-refracliiig particle when viewed 
between crossed nieols is thus de|x*ndent in a very large measure 
on the difference betwTcn il.s refractive index and that of the 
material in which it i.s einbechled. a result, particles of high 
refractive index, such as metals nr the. more highly-coloured 
metallic oxides, show' up quite strongly when surrounded by almost 
any transparent medium; whereas particles ha^'ing a refractive 
index not greatly different from that of the medium surrounding 
ihem, c.g., while “opal" particles in an opal glass, show compara- 
tively feebly, giving but little light compared with that seen on 
the particles w^hen examined with non -polarized light. To illus- 
trate the ways in which the examination with polarized light can 
be applied to the identification of surface colours, a few typical 
examples may be given, though many other applications will occur 
to the rnicrosc()j)i.st of experiem e. 

A few flakes of an o[jal glaze which showed pinkish veins when 
examined visually, could only be seen as of a brownish-yellow 
colour with orchnary transmitted light, and a.s bluish-while by 
ordinary dark-ground illumination or with the ring illuminator. 
Transmitted polarized light, even when the nieols were crossed, 
gave a good deal of general white light owing to the intensity of 
the opal, and the pinkish colour w'as completely masked. With 
the ring illuminator used to reflect polarized light on to the speci- 
men (the polarizer being below the stage as usual), large numbers 
of coloured panicles could be seen when the nieols were crossed, 
and these particles were of the unmistakable colour of copper. 
W^ith the nieols parallel, a few of these were distinguishable owing 
to their having been previously located when the nieols were 
crossed, but the colours were so much paler that it would have 
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been impossible to identify the nature of the particles by their 
colours. Under similar conditions crystals of ferric oxide in a glaze 
were easily recognized by their deeper red or brownish-red colour. 

In a green-gray porcelain “body” of presumably Chinese origin, 
a few pale-green particles could be detected by careful observa- 
tion of the porcelain, using ordinary light and a ring illuminator. 
With polarized light and the ring illuminator a very large num- 
ber of such particles could be seen, amply sufficient to account for 
the depth of colour seen when the porcelain was examined visually. 
Moreover, the colour of the particles was so clearly recognizable 
that it gave strong presumptive evidence that the particles were 
a compound of chromium. Subsequent spectroscopic examination 
identified chromium. 

Examination of a tarnished piece of copper by the vertical 
illuminator showed a flush of colours such as are produced by thin 
films. With the ring illuminator the whole surface appeared granu- 
lar except for a few scratches, most of the granules appearing like 
burnished copper, though a few were blackish. The interference 
colours were not seen. Examination under the ring illuminator 
using polarized light, and with the nicols crossed, showed that 
most of the granules were more crimson in colour than the surface 
of copper seen in the scratches, and these granules W’ere recog- 
nizable as particles of cuprous oxide. The blackish particles 
showed an intensified darkness of colour; these were particles of 
cupric oxide. 

Diatoms mounted in Canada balsam or styrax are hardly visi- 
ble when viewed by tran.smitted light between crossed nicols, but 
if mounted dry or in realgar they show up brightly unless the 
main lines in the .structure lie parallel to the axis of one or other 
of the polarizing prisms. As the diatom is rotated, extinction 
positions highly reminiscent of those obtained with doubly refract- 
ing cr>'stals occur, extinction, in the sense of greatly diminished 
brightness, occurring every 90° of rotation. Reflection surfaces 
give similar extinctions, and it is very easy to mistake a reflecting 
surface of any material, whether doubly-refracting or not, for a 
fragment of a doubly-refracting cry.stal. 

This method of illumination is of very great value in critical 
microscopy, as can be gathered from the few examples which have 
been quoted. It is also useful when an object is to be examined 
with a cone of transmitted light large enough to fill the object- 
glass aperture, as it enables this to be done w’ithout incurring such 
loss of contrast as results from light reflected by the surface of 
the cover-glass (cover-glass glare) or by the surfaces of the indi- 
vidual lenses in the ol)ject -glass (lens flare). This reflected light 
is almost entirely stopped by the analyser and, as a result, the 
full resolving power of the object-glass can be obtained by full 
u.^^e of the object-glass aperture, without any marked Jo.ss of con- 
trast such as is usually observed with ordinary tran.smilted light 
and a similarly wide-angled cone of illumination. The general 
appearance of the image when the object is examined between 
crossed nicols with transmitted light resembles that obtained with 
dark-ground illumination. 

Visibility of Minute Particles or Fibres. — If a particle or 
fibre is to be visible when examined with transmitted light, u.sing 
an object-glass of numerical aperture «sin«, the diameter of the 
particle or the diameter of the fibre mu.st be not less than 
Smaller particles or thinner fibres will not obstruct the 
light sufficiently for the object-glass to resolve the two sets of 
rays travelling past ojiijosite sides of the obstruction. With dark- 
ground illumination all the light entering the object-glass is light 
which has been reflected from or scattered by the object. If, 
therefore, a particle is large enough, or a fibre thick enough, to 
send sufficient light up into the object-glass, the particle will 
be seen as a bright disk, or the fibre as a bright line of light ex- 
tending much beyond its apparent end as showm by transmitted 
light. 

The visibility of particles and fibres when illuminated by means 
of a ring illuminator, is similar to that obtained with dark-ground 
illumination, except in one re.spect. With dark-ground illumina- 
tion the light passi's up through the lower layers of the .specimen 
and. except when the specimen is very thin, much light may be 
sent up into the object-glass from these layers. As a result of this. 


the visibility of any particles or fibres, or of structure generally, 
may be impaired since, to some extent, the upper layers of the 
specimen will be illuminated by transmitted light sent up through 
them from the underlying portions of the object. With the ring 
illuminator, much of this diffuse transmitted light is avoided and 
the visibility of particles or fibres is often better than that obtained 
with ordinary dark-ground illumination. 

Minute particles are often much better revealed when intensely 
illuminated by ordinary dark-ground methods, or by means of a 
ring illuminator, than when viewed by transmitted light, just as 
dust particles in a beam of light are visible to an eye looking side- 
ways into the beam but cannot be seen by looking along the beam 
towards the source of light. Thin objects, such as bacteria or other 
minute living organisms, in water, arc often seen better by means 
of a lens of moderate numerical aperture, when ordinary dark- 
ground illumination is used, than by an immersion lens of much 
higher aperture used with transmitted light. It is worth while 
emphasising how much work lies within the scope of dry- front 
lenses of numerical apertures of 0-35 to 0-85 if advantage is taken 
of the high visibility of small particles when intensely illuminated, 
either by ordinary dark-ground methods or by means of the ring 
illuminator. 

For dark-ground work with object-glasses of numerical aper- 
tures between 0-85 and i-o, immersion object-glasses give more 
satisfactory vi.sibility of faint objects than do dry object -glas.ses 
of corresponding apertures, as stray light from the cover-glass 
and front surface of the object-glass is largely avoided. For the 
purpose of rendering very minute particles visible, specially in- 
tense dark-ground illumination is used in conjunction with an 
ordinary microscope. This method of studying minute particles 
is called ultra-microscopy. 

The Ultra-microscope. — ^There is, in theory, no limit to the 
smallness of a material particle which can be made visible, pro- 
vided sufficient light can be made to fall on the particle. Bodies 
of small size have the power of scattering light which falls on 
them, the intensity of the scattered light being greatest in direc- 
tions at right-angles to the path of the illuminating beam. Ad- 
vantage is taken of this in the ultra-microscopc, in which the par- 
ticles to be rendered visible are illuminated by an intense beam 
of light which is directed through or across the object, in a direc- 
tion at right-angles to the axis of an ordinary microscope. Each 
particle scatters some of this light, and the scattered light which 
enters the object-glass from any one particle is brought to focus 
as a diffraction disk in the image plane. If the dimensions of the 
particle are smaller than half the wave-length of the light used, 
no deductions as to the form of the particle can be made from 
the appearance of the diffraction disk .seen in the image plane. 
Some estimate of the relative sizes of the different particles can 
be made from the relative brightnesses of the corresponding dif- 
fraction disks, but the diffraction disks will all be of substantially 
the same size. The size of the diffraction disks becomes smaller 
and smaller as the numerical aperture of the object-glass u.scd for 
viewing the particles is increased. Each diffraction disk represents 
a particle; the number and positions of the particles can thus be 
determined provided no two particles are so close together that 
their diffraction disks are practically coincident in the image plane. 

The illumination used is of such intensity that an appreciable 
amount of light is sent into the microscope from a plain slide of 
glass, either due to lack of homogeneity in the glass, to imperfec- 
tions of its surface polish, or to fluorescence of the glass. For this 
reason any specimens which require mounting are usually mounted 
on slides of polished quartz when they are to be examined by the 
ultra-microscope, f'or the examination of fluids the Siedentopf- 
Zgismondy ultra -microscope is largely used, the fluid being con- 
tained in a small chamber fitted with quartz windows, through 
which a very intense beam of light is passed. The larger the 
particle and the higher its refractive index relative to that of the 
surrounding medium, the more readily is the particle seen. With 
modern methods of iilumination, particles of colloidal gold having 
diameters as small as 1-7 /z/z (17 Angstrom units, or about 
of the wave-length of blue light) have been seen. 

The ultra-microscope has been used for many purposes, sue 
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as obtaining estimates of the number of smoke particles in the 
air of different localities, for estimating the amounts of foreign 
matter in water or in glues, gelatines, etc., as well as for many 
purposes in connection with the study of colloids. The instru- 
ment is also used in investigating the structure of natural and 
artificial fibres, for the examination of artificial fibres for inclu- 
sions, etc. Although the ultra-microscope fails to reveal particles 
which are separated by distances smaller than the limit of reso- 
lution of the object-glass used, the brightness of the haze of light 
obtained affords a measure of the size and concentration of the 
particles. Increase of brightness indicates cither increase in the 
number of particles per unit volume or increase in the size of the 
individual particles. This effect can be made use of in certain 
work on very minute living organisms and in the study of the 
growth of minute crystals separating out from solutions. The 
microscope when used for this kind of work is being employed as 
a Nephclometer. 

Ultra-violet Microscopy. — For the microscopic examination 
of objects having structures too fine to be resolved by any object- 
glass when ordinary visible light is used, recourse must be had 
to methods involving the use of ultra-violet radiations and of 
lenses made of fused quartz computed for use with ultra-violet 
light of appropriate wave-length. Glass lenses are opaque to these 
radiations. In 1Q04, Dr. Kohler of Jena experimented with ultra- 
violet light with a view to obtaining resolution of .structures previ- 
ously irresolvable. He used monochromatic radiation of wave- 
length 275 /i/zgiven by an electric arc between cadmium poles, and 
projected the image on to a fluorescent screen for visual examina- 
tion or for focussing in readiness for photographic recording. 

In England J. E. Ilarnard has developed a technique for ultra- 
violet work which is much simpler than that u.sed by Kohler. In his 
more recent work described in 1925, he used a combined illumina- 
tor made by the firm of R. & J. Beck consisting of an outer sys- 
tem of glass, which acts as an immersion dark-ground illuminator, 
and an inner immersion sy.stcm of quartz which enables a 
transmitted beam to be passed through the object. Both con- 
densers have the same focus, the one for visible light and the 
other for the ultra-violet radiation used. Either condenser can 
be slopped out at will, the quartz one by means of a central stop 
and the glass one by means of an annular diaphragm. The con- 
denser is put in immersion contact with the quartz slide on which 
the object is mounted, and the object is illuminated with visible 
light by means of the dark-ground illuminator. The microscope 
is then focussed so that the object is clearly seen by visible light. 
The dark-ground illuminator is then closed, the central stop is 
removed so as to uncover the quartz condenser, and a beam of 
ultra-violet light is pas.scd into this condenser and focus.sed by it, 
without further adjustment, on to the object. The object-glass 
has not the same focus for ultra-violet light as for vi.sible light, 
however, so it is necessary to readjust the focus before any photo- 
graph can be taken with the ultra-violet light. Arrangements are 
provided so that by moving the fine adjustment through a known 
small distance, the requisite readjustment of focus can be made 
with certainty. If desired, a number of photographs of one object 
can be taken in succession, so as to show the structure of the 
object in successive parallel planes separated by distances of the 
order of inch. 

The technique developed by Barnard has brought ultra-violet 
microscopy into an important position in bacteriological research. 
Bacteria are nearly uniformly transparent to visible light but are 
not so to certain regions of the ultra-violet spectrum. To photo- 
Kraph bacteria it has hitherto been necessary to stain them with 
dyes in order to make their outlines or structure visible with 
transmitted light. In the process of staining, the bacteria are 
killed, consequently any deductions drawn as to the form and 
structure of living bacteria are liable to be fallacious if based solely 

the microscopic examination of stained specimens. With ultra- 
violet illumination staining is no longer necessary. Thus, not only 

it possible with this new technique to examine the structure of 
bacteria which have never previously been resolved, but also it is 
r>ossible to avoid staining the bacteria, so that the structure of 
living bacteria, whether large or small, can be photographed. 
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The technique worked out by Barnard offers great promise in 
other directions, notably in metallurgical research, for determining 
the dctail-.structure of metals and alloys. Experimental work to 
explore the further possibilities of ultra-violet microscopy is in 
progress, investigations have also been suggested with a view to 
discovering whether the very short ultra-violet radiations, of wave- 
lengths about 40 to 60 fjLjj. can be used in microscopy. These 
Schumann rays are absorbed to a considerable extent by all forms 
of matter, a layer of air one or two centimetres thick being suffi- 
cient to absorb them almo.st completely, con.sequently any appara- 
tus in which such rays are employed must be used in a vacuum and 
must be of the reflecting type. 

The Microscope in Metallurgy, Engineering and Spec- 
troscopy. — In metallurgical work an inverted type of microscope 
is now usually employed, though an ordinary microscope fitted 
with apparatus for giving illumination from above can also be 
used. In the more commonly u.sed form, the stage, the microscope 
proper, the illuminating apparatus and all the other equipment 
are mounted on pillars carried by slides which can be moved inde- 
l)endently along a machined bar, thus forming a type of optical 
bench. The specimen is illuminated from beneath, vertical or 
side illumination being provided by various types of apparatus. 
The illumiruited underface of the specimen can be examined 
visually or can be photographed. The camera is an integral part 
of the apparatus and is mounted separately from the tube which 
carries the eye-piece used for visual examination. The same 
object-glass is u.sed both for visual and photographic work, the 
change-over being made easily and quickly, focussing adjust- 
ments are filled to the object-carrier and also to the object-glass 
.support. The fine adjustment can be fitted to either, but is usually 
on the object-glass support in order that the load it has to carry 
shall be as small as possible. 

The lenses used for metallurgical work should be selected with 
special regard 10 the absence of flare when used with a vertical 
illuminator. Special lenses of high numerical aperture (i-6) for 
use with (blue) monochromatic light have rci cntly been designed 
.specially for metallurgical purposes, to be as free from flare as 
possible, to be well-corrected lor spherical aberrations and to have 
as high a resolving power as appears to be feasible with a lens 
computed for both visual and photographic use. 

The mechanical properties of metals and alloys, such as hard- 
ness, ductility and tenacity can largely be correlated with their 
structure as revealed by the microscope. The int^ormation pro- 
vided by the microscope amplifies and extends that obtained from 
chemical analyses and in other ways, and enables the behaviour 
of the individual constituents to be more completely followed out 
when the metal or alloy is .subjected to various heat -treatments 
or to mechanical processes such as forging, hot- or cold-rolling, 
drawing, pressing, etc. 

Micro.sropes have valuable applications in the workshops as 
precLsion measuring devices. The tyi>e of microscope for use in 
the work.shop is usually a simple robust instrument having a mag- 
nification not greater than about X 20, with a low-power object- 
glass and an eye-piece in which a scale or graticule is mounted. 
The type of graticule or scale used depends on the kind of work 
in connection with which the microscope is being used, as does also 
the method of mounting the microscope. For use on flat surfaces 
the microscope may be rigidly mounted on a plane base, while for 
other uses, such as in precision screw-cutting, tool- and jig-making, 
etc., other types of support arc used. The microscope is provided 
with sliding-tube focussing, or with an ordinary rack-and-pinion 
coarse adjustment. Simple electrical illuminating devices arc fre- 
quently incorporated with or permanently fitted to these in.stru- 
ments. For examining and mca.suring screw threads, wires, etc., 
specially designed microscopes, some of which arc of the “projec- 
tion” type, are used. 

It is only possible briefly to point out the properties desirable 
in the type of .ittachment which enables the microscope to be used 
for micro-spectroscopy. It should be .so constructed that the 
object can be brought into the centre of the field and isolated by 
means of suitable adjustable diaphragms, and arrangements should 
be m.nde for the spectroscope and slit to be swung in easily when 
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the object and illumination have been properly adjusted. Pro- 
vision should also be made for comparing the absorption spectra 
seen in the microscope with a wave-length scale in the eye-piece 
and with spectra obtained from known substances. The micro- 
spectroscope has many useful application.^ in the study of colour- 
ing matters of vegetable, animal and mineral origin, and can play 
an important part in micro-chemical W'ork and in the identification 
of small quantities of duids or solids having selective absorption 
for light. 

The manifold applications mentioned or indicated in this article 
show that the microscope can be used for studying by means of 
light, anything which, as regards size and condition, can be pre- 
sented to the instrument. It has been said earlier that there is no 
need to stress the importance of the microscope in medical, biolog- 
ical, geological, metallurgical and many other applications, but it is 
well to call attention again to its importance in general scientitic 
and industrial work and research. An hour or two at the micro- 
scope may not only assist in shaping the problem to be investi- 
gated, but it may in many instances enable much laborious w^ork to 
be avoided, cither by solving the problem completely or by indicat- 
ing those methods of attack most likely to bring a speedy solution. 
If care be taken to become familiar witJi the general principles and 
methods of microscopy, a comparatively small additional experi- 
ence in any one particular line of work will make the microscope 
practically indispensable for such work. The many valuable atipli- 
cations of the microscope in science, industry and general educa- 
tion have rightly over-shadowed its u.se as a means of recreation 
alone; but it is well to recall the interest, pleasure, enlightenment 
and inspiration which the microscope can arouse, when used for 
recreation, as a revealer of unsuspected beauties and of things 
otherwise unknowable. 

For bibliography see Microscope. (H. Ja.; H. Mo.) 

MICROTOMY is the technique of cutting animals or plants 
or their parts into minute slices. For many years both botanists 
and zoologists depended on free hand sections made by the razor, 
and this method is still universally used by botanists except for 
the finest work. Skilled botanists can cut very thin sections of 
plant tissues merely by means of a pith mount and a sharp razor, 
but this method is inapplicable to animal tissues the cells of which 
are unsupported by stiff cellulose walls, as arc those of plants. 
Consequently the animal histologist, the embryologist or mor- 
phologist, who studies the structure of minute animals, and the 
c>lologist. who investigates the structure of individual cells, use 
special micrological techniques for the. preparation of the thin 
slices of parts of animals with which they are dealing. 

Modern microtomy owes its efficiency to two things — first the 
development of methods of infiltrating tissues and animals with 
.supporting media like gelatine, paraffin wax and cclloidin, and 
second, the development of cutting instruments of precision. 
The infiltration of tissues with special hardening media is called 
embedding; the special instruments for cutting the tissues into 
thin slices arc called microtomes. 

Bibliography. — A. B. Lee, Micfotomist*s Vade-mecum (1021); 
H. M. Carlcton, Histological Technique (1926) ; Mallory and Wright, 
Pathological Technique (1924). 

MIDAS, a very old royal, possibly also divine, name, among 
the Phr>^gians and the liriges (a people living north of Greece). 
In Greek mythology, the following mdrehen, all of a fairly w^ell- 
known type, arc told of ‘'King Midas.’' (i> By mixing wine with 
the water of a spring he made Silenus {q.v.) drunk, caught him, 
and induced him to teach him some of his wisdom. (2) He re- 
stored Silenus to Dionysus, who, by way of reward, gave him 
a wish. Midas wished that all he touched might turn to gold; as 
this included food and drink he was nearly starved to death, and 
asked that the gift might be taken away again. The god bade him 
bathe in the river Pactolus, which has had gold in its sands ever 
since. (3) He preferred the music of Pan {q.v.) or Marsyas 
(q.v.) to that of Apollo; Apollo in wrath gave him ass s ears. He 
concealed this deformity from all but his barber, who, bursting 
to tell the secret, dug a hole in the ground and whispiered it into 
that, afterwards filling in the hole. Reeds grew from it, which, 
whenever the wind blew through them, whispered “King Midas 


has ass's ears.'" 

See Rosfher’s Lexikon, s.v.; H. J. Rose, Handbook of Greek 
Mythology (1928). 

MIDDELBURG, the ancient capital of the province of Zee- 
land, Holland, in the middle of the island of Walchcren, 4 m. by 
rail N. by E. of Flushing, with which it is also connected by 
steam tramway and by ship canal (1873), which continues to 
Veere on the N.E. coast, with a branch eastward to Arnemuiden. 
Pop. (1926) 19,020. Middelburg contains many old houses. The 
town-hail, built about 1512, with a square tower 180 ft. high and 
a facade adorned with statues contains the city archives and 
antiquarian and historical collections. The old abbey of St. 
Nicholas, founded in T150, and now occupied by the provincial 
council, has old tapestry of the end of the i6th century. 

MIDDELBURG, a town of South Africa, 25° 44' S. 30° 1' 
E.; altitude 4,971 feet. Population 2,705 whites in 1921, falling 
to 2,600 in 1926: natives (1921) 2,066, Asiatics 158, coloured 
114. It is situated 98 m. by rail E. of Pretoria on one of the 
richest coalfields in South Africa. About 20 collieries are at 
work and the coal is of very good quality. 

Middelburg is also the name of a town in the Cape Province, 
250 m. by rail N. by W. from Port Elizabeth. Its population in 
1921 included 2,09^ Europeans, and 2,278 non-Europeans. 

MIDDLE AGES, THE. The term is of course a modern 
term, coined consciously to define the contrast which its authors 
felt between the centuries which succeeded the downfall of the 
ancient world and their owm time. To them the world of old 
Greece and Rome was in some ways nearer to them, more intelli- 
gif)Je than the Europe held together by a common religious system. 
It would seem unnecessary to observe that the men and women 
who lived during the thousand years or so preceding the Refor- 
mation were not conscious of living in the middle ages; and yet, 
so strong are the associations and implications of the phrase, we 
often unthinkingly speak of the mediaeval world as though it 
j was a world consciously mediaeval, inhabited by beings who 
thought of themselves as mediaeval. This absurdity has been ac- 
centuated by obeisance to speciali.sni. Conveniently enough, schol- 
ars are described as mcdiaevalists and modernisls, or they are 
.said to profess modern or mediaeval history. 

Conventional Sense of Xerm.^ — h more far reaching rea.son 
for using the term “the middle ages,” in a more conventional sense 
is that, as time goes on, it will necessarily become more and more 
meaningless. The persons who first used it were making a gesture 
of their sense of freedom, and yet at the same time they were 
implicitly accepting the mediaeval conception of history as a series 
of well defined ages within a limited framework of time. They 
did not .speak of the six ages or believe in the chronology of 
Joachimite prophe.sy, but none the less they inherited a scheme 
of history which liegan with the Garden of Eden and would end 
with the Second Coming of Christ. In such a scheme the thousand 
years from the fifth to the 15th centuries after Christ might well 
be regarded as a distinct, respectable period of history, which 
would stand out clearly in the providential pattern. Nowadays, 
we have discarded the Eusebian chronology ; we look back to an 
almost infinite past and forward to an almost infinite future. In 
the eyes of a scientist a period of a thousand years is neither here 
nor there. Moreover, the content of history, both before the 
middle ages and contemporary with them, has been immensely 
enlarged. I'he significance of many aspects of mediaeval life has 
been changed by our knowledge of previous civilizalion.s — of the 
civilizations with which mediaeval Europe was in contact. 

Downfall of Rome. — If we set our preconceptions on one 
side, the middle ages are the period in the history of European 
people, and especially of the western peoples, since the downfall 
of the Roman empire. The breach between ancient and later his- 
tory was not so clearly defined as we are wont to say — some dis- 
tinguished scholars, for example, led by Pirenne, would deny that 
there was any real breach until the Mohammedans occupied the 
Mediterranean, — ^but the settlement on a large scale of the Ger- 
manic peoples within the borders of the Roman empire and the 
failure of the central imperial government to maintain itself, were 
developments so striking as to justify the use of the terms “an- 
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dent” and “mediaeval” to describe the state of society before and 
after them. It is impossible to fix any date, for tastes differ, and 
the date 250 or 410 or 476 has only a dogmatic significance in the 
minds of various historians. It is a convenience like the limits 
of legal memory or the legal doctrine that the House of Lords and 
its personnel dates from the year i2g5. 

The Renaissance. — It is still more impossible to fix any date 
as marking the end of the middle ages. The view that the fate 
of Constantinople in 1453 was a catastrophic event, unexpected 
and devastating, which had violent effects upon the whole temper 
of western society, is quite discredited. The view that the breach 
between the papacy and various European countries — ^iin event 
which we describe as the Reformation — diverted the stream of 
history or introduced new life into history, has more truth in it, 
but is grossly exaggerated. If we give a sufficiently wdde inter- 
pretation to the movement known as the Renaissance, and remem- 
ber that, although it was most consciously intense during the 15th 
and 1 6th centuries, it had no obvious beginning and has had no 
end, we may define the end of the middle ages as the point, reached 
in different ways and at different times, at which the spirit of 
the Renaissance was victorious in political, social and artistic life. 
There has never been anywhere a complete breach with mediaeval 
institutions or modes of thoughts. 

Development of National States. — The settlement of peoples 
and the gradual development of national states under the joint in- 
fluence of native habit and the living traditions of the ancient world 
were not matters of a day. They required more than a thousand 
years. Everywhere natural forces and conscious contrivance can be 
traced together, although the element of contrivance varied very 
considerably in extent. Two great kingdoms, Germany and Italy, 
began to lo.se their political unity almost as soon as they had 
acquired it; they had to wait until the igth century before they 
found it again. Switzerland and the Low Countries (the modern 
Holland and Belgium) were strongly welded into political units 
in a process in which it is difficult to di.sentangle the elements 
of nature, accident and artifice; but the unity, once acquired, has 
on the whole been permanent. Only a long and complicated pro- 
cess of events could decide that Portugal was to be separated 
from Castile, and Castile united to Aragon, that Catalonia was 
to be part of the kingdom of Aragon and not linked up with the 
Mediterranean littoral north of the Pyrenees, that Hungary was 
to be attached to the German marchland of Au.stria and that the 
River Tweed was to separate a kingdom of Scotland from Eng- 
land. 

In these political developments the effect of Roman imperial- 
ism, working through geography and tradition, was not very 
marked. It might be an obstacle to be overcome, as in Italy and 
the Rhine valley, or an incentive to unity, as in France. But 
within the structure of society the element of contrivance was 
largely proportionate to the strength of classical influence, whether 
this were continuous or consciously revived. The extent and force 
of this influence have been the theme of endless discussion. How 
far the land settlement of the Franks was a continuation of the 
Roman system in Gaul, whether city life in North Italy and on 
the Rhine was completely interrupted, or, to take examples of 
a different kind, the extent to which the folk lore and legendary 
literature of mediaeval peoples was drawn from native sources 
or derived from the treasure house of the East and the fancies 
of sophisticated brains, and whether mediaeval art is mainly pop- 
ular or “learned” in origin — these are some of the problems which 
still arouse controversy. On the whole the tendency is to empha- 
size the extent of the artificial and learned element in later cen- 
turies and to minimize the importance of continuous classical 
survivals in the early middle ages. The continuous and ever 
present influence of the ecclesiastical system is, it is hardly neces- 
sary to say, undisputed and is regarded as exceptional even by 
those who deprecate the view that it was the really formative 
factor in mediaeval life. 

Mediaeval and Modern Culturew-^Whatever the final issue 
of these discussions may be, it is no longer possible to draw a 
sharp distinction between culture or intelligence in mediaeval and 
modern times. Compulsory education and the impact upon our 


449 

everyday life of scientific inventions are recent developments 
which separate us in external and possibly in more far reaching 
ways, from the middle ages, though their civilizing effects are still 
uncertain. The isolation in which so many people lived in earlier 
days, and the immense differences in wealth, social importance 
and external trappings between class and class have largely dis- 
appeared; the sum of human happiness and comfort is probably 
greater than in mediaeval times; but the contrast, once so fashion- 
able, between the ages of darkness and the ages of light has no 
more truth in it than have the idealistic fancies which underlie 
attempts at mediaeval revivalism. The fascinating perplexity felt 
by students of mediaeval life is due precisely to the fact that our 
forefathers were not barbarians struggling forward, unaided, to 
a state of civilization; but were vigorous, intelligent, semi-civilized 
people who fell at every turn under highly sophisticated influences. 
Even before they settled down in the fifth century they had, more 
or le.ss consciously, entered upon what is termed the “heroic age,” 
in which an exotic element, derived perhaps from the east by way 
of the Black sea and the great trade routes of central Europe, 
gave direction to their barbaric qualities. Some of them, like the 
Vi.sigoths. fell at once under the influence of Roman jurisprudence. 

All in due course were affected by the Church and were intro- 
duced to forms of organization, thought, art and conduct which 
they appropriated as be.st they could. Three or four centuries later 
their men of learning came under the steadily increasing influence 
of Greek thought, as transmitted by the Greek speaking scholars 
of the Eastern empire, by Arabs and Jews; an influence which 
reached its height in the 13th century. By this time social contact 
with the East, never entirely lost, had been deepened by the es- 
tablishment of western states in the Levant, the result of the cru- 
sades. Hence the process of sophistication, if the term may be 
u.sed, was inten.sified by new periodic injections. However in- 
digenous the expressions of political, social, literary and arti.stic 
life were, they flourished in an atmosphere of self-consciousness. 
They were not all spontaneous, and were rarely “artless.” The 
results were naturally very varied, some bizarre and grotesque, 
with the seeds of decadence in them, some simple and effortless, 
some extraordinarily beautiful; .some foolish, others profound; 
some pagan, others Christian. 

Distinction of Values. — ^These facts help to explain the 
strange incon.sistencies of the mediaeval world. To return to our 
starting point they also make the usual distinction between the 
values, moral and intellectual, of mediaeval and later times very 
misleading. If we search in history for examples of sheer good- 
ne.ss, or of forms of delicate perception, or of intellectual great- 
ness, of legal acumen or of con.structive ability, we can find them 
as readily in the middle ages as elsewhere, just as we find, as 
nowhere else, depths of religious experience. All that was fresh 
and vigorous in the European peoples could be drawn out and 
directed in the service of religion and art, learning, and even of 
statesman.ship. Similarly, it could be ixjrverted into an intensity 
of persecution or cruelty, into decadtmt orgies of sophisticated 
superstition, just as it could respond to eccentric and heretical in- 
fluences, or find its own vent in ways which seem to us to be 
startlingly modern. A sedentary society, throwing off a continuous 
stream of wanderers; a conventional society, ruled by custom, 
yet indulging all sorts of adventures of the spirit; a pagan .so- 
ciety responsive at every turn to the teaching of the Christian 
religion — such was mediaeval society. 

Belief in Custom. — Mankind has not yet found the way to 
health without belief in its past. It steps back with relief into 
the old tried paths from the highest, the best thought-out experi- 
ments in constructive revolution. Societies, during the thou.sand 
years after the fifth century, found health in the vigorous persist- 
ence of custom, and the veneration for custom. The essential 
thing to remember is that mediaeval belief in custom was not 
a dead weight, but a conscious discipline in a changing world. 
Lawyers and church have idealized it in the light of their belief 
in a universe bound together by law. Moreover men instinc- 
tively clung to their trust in custom, for the conception of the 
universe with which they were presented did not permit of 
that constant discovery of the inner relations of things which we 
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call science. However speculative or transitory modern science 
is, it has secured popular allegiance by using the mysteries of 
nature — ^heat, electricity and so on — ^in the everyday service of 
man. so that conservatism nowadays shares its old power with a 
belief in science. Yet, as has been well said, modern science was 
both made possible by the earlier, mediaeval, belief in the reason- 
ableness of the world, and was also an adventurous reaction 
against the rationalism of mediaeval thought. It was a revolt 
against the rigidity of law', but the belief in law was at the root of 
the new investigation into facts. The conception of sovereignty 
illustrates the same tendency in the political world; it was a recog- 
nition of the fact that certain social entities were directing their 
energies in their own self-regarding w’ay, and a repudiation of the 
belief (due to a mingling of Christian and Roman ideas) in the 
unity of mankind under a universal law of nature; yet a long 
discipline had been required, under the regime of custom, in order 
to make the conception of sovereignty safe or tolerable. Its value 
is on the wane, and the trust in law in the mediaeval sense .seems 
to be returning. 

Influence of the Church. — The Christian Church shaped the 
European peoples in two ways. It gave direct ion to the energy of 
the robust European peoples, and it offered a higher interpretation 
of the meaning of life. Suicidal strife, with the succeeding stag- 
nation, was checked. The Romans had impressed on the barbar- 
ians a .system of law and order which they had neither the 
ability nor the desire to maintain. The Church maintained this 
system in its ow’ii way and, while accepting the traditional social 
arrangements of the barbarians, enabled them to develop. The 
response was very extraordinary. Indeed the danger of absorption 
was so great that the Church in self defense strengthened its or- 
ganization and emphasized its unity in the Papacy. Hence we 
have the interplay of political and ecclesiastical forces which runs 
through the history of feudal and afterwards of national or urban 
.societies, and profoundly modified the structure of the Church 
itself. Throughout the middle ages the Church maintained the 
conception of unity and its claim to interpret the moral law. 
But its other great function, though sometimes lost in the de- 
velopment of organization, was never forgotten. There again the 
peoples rc.sponded. Their craving for certainties or for adventure 
was met by the development of dogma, the various monastic ex- 
periments, the Crusades. They produced an endless series of 
.saints. They tried to comprehend in their schools and universities 
the learning of the ancient world and to harmonize it with the 
teaching of the theologian. They built thousands of buildings, 
bringing all their energy to expression in the name, if not in the 
service, of a Church and the saints. Our political systems, our 
.‘•cientific thought, and our art are developed from tho.se of the 
middle ages, and the conscious reactions against the fundamental 
ideas of the mediaeval church are a tribute to its strength. 

(F. M. P.) 

MIDDLEBOROUGH, a town of Plymouth county, Massa- 
chusetts, U.S.A., 30 m. S. of Boston, on the Taunton river and 
served by the New York, New Haven and Hartford railroad. 
The population was 9,136 in 1925 (state census). It has an area 
of 70 sq.m, and embraces several villages. There are many .shoe 
factories and various other manufacturing industries. The public 
library and many of the town’s improvements owe their cxi.stcnce 
to gifts from Thomas Sprout Peirce (1S23-1901), a local mer- 
chant, and to a trust fund created by his will. The town of Middle- 
borough was established in 1669, from common lands called 
Xamassakett. 

MIDDLEBURY, a village of western Vermont, U.S.A., the 
county-seat of Addi.son county; on Otter creek. Federal highway 7 
and the Rutland railroad, midway between Rutland and Burling- 
ton. The population in 1920 was 1,993. It has a beautiful loca- 
tion in the Champlain valley, near the Green Mts., and is the seat 
of Middlebury college (chartered 1800 which has a campus of 
244 ac., a forest preserve of 30,000 ac., an endowment of about 
$3,000,000 and an enrollment in 1927-28 of 1,145. A .settlement 
was made here in 1773. It was deserted at the opening of the 
Revolution, almost destroyed by British troops, re-established at 
the close of that war, and incorporated as a borough in 1813 and as 


a village in 1832. 

MIDDLESBOROUGH, a city of Bell county, Kentucky, 
U.S.A., in the south-east corner of the State, at an altitude of 
1,100 ft., among ranges rising to 3,100 ft.; on Federal highway 
25E and served by the Louisville and Nashville and the Southern 
railways. l*op., 8,041 in 1920 (15% negroes); estimated locally 
at 12,000 in 1928. The city lies in a valley of the Cumberland 
mountains, 5 m. N.W. of the Cumberland gap, through which 
Daniel Boone in 1775 marked the Wildernc.ss road, the thorough- 
fare of the Kentucky pioneers. It is a summer resort, surrounded 
by beautiful scenery. It was founded in 1S89 and incorporated 
in 1892. 

MIDDLESBROUGH, a municipal, county and parliamen- 
tary borough in the North Riding of Yorkshire, England, 238 V m. 
N. by W. from London on the L.N.E. railw.iy. J’opulation (1921 ) 
131,070. Il stands on the .south bank of the Tees estuary, 5 m. 
from its mouth in the North Sea, and is the centre of one of the 
most important iron-working districts in the world. Where Mid- 
dle.sbrough now stands there were at one time a .small chapel and 
priory founded by Robert de Brus of Skelton Castle. These were 
dedicated to St. Hilda, and were given, together with some lands 
by de Brus to the abbey of St. Hilda at Whitby in 1130. 'Fhc 
priory fell into ruins at the time of the Reformation and very little 
trace now remains. In 1801 there were, upon the site of Middles- 
brough, only a few farm houses with a population of 25. In 1S29, 
a company styling itself the Middlesbrough Owners liought 500 
acres of land and began building. When, in 1830, the Stockton 
and Darlington railway was exlcniled to Middlesbrough, it became 
a new Tees port; four years later the town was lighted with gas 
and in 1840 a public market was establi.shed. In 1841 the popula- 
tion was 5.709. In 1842, the opening of the docks gave it additional 
importance; by 1851 blast furnaces were erected and soon the 
whole district became a thriving iron centre. 

Iron stone was mined in the ncighliouring Cleveland Hills; lime- 
stone and coal were at hand, transport was made easy by the 
presence of the young railway and the navigable river way, which 
meant cheap facilities for export. The town grew .so rapidly that in 
1853, Middlesbrough was given a charter as a municipal borough; 
it was created a county borough in 1888. Iron and steel working 
is the most important industry. 

1 The entrance to the River Tees is protected by two break- 
waters, the South Care, which was begun in 1863 and took 24 
j years to build is more than 2 \ miles in length; and the North Gare, 
j which has been completed for a length of 3,330 feet. Extensive 
dredging operations have been carried on in the river; since 1854 
about 45,477,463 cu.yd. of material have been removed from its 
bed. In 1863 the depth of water on the Bar was 3^ ft. at low 
water of ordinary Spring tides; it is now 20 ft. at low water and 
37 ft. at high water. Ve.s.sels of heavy tonnage which regularly 
frequent the river require increa.sed depth of water, and to meet 
this demand powerful ladder-dredgers are used. The scheme sanc- 
tioned by parliament for the widening of the river from Middles- 
brough to the sea will ultimately re.sult in an additional width in 
the channel, averaging 350 to 400 feet, to the Middlesbrough Dock 
entrance. This dock is the property of the L.N.E. railway, and 
was considerably enlarged in 1926. Its area is 26 acres; the new 
entrance is 80 ft. wide and total length of quayage is 6,843 ft.; 
3.350 acres of land have been reclaimed from the foreshore of the 
Tees, much of it by the deposit of slag from the iron works. All 
the reclaimed land on the south side has been sold for the con- 
struction of iron and steel works, shipbuilding yards, dry docks 
and deep water quays. The chemical industry, which owes its 
creation to the presence of salt and to the by-products of the 
coking ovens, is becoming increasingly important. 

Middlesbrough, being the main port of the river Tees, deals with 
the bulk of the trade of the region. Its chief exports are coal and 
coke, pig iron, brass, plates and rails, galvani.sed sheets, chemicals 
and bridge work and girders. Its imports are chiefly ores — iron 
and manganese — coal and wheat. 

See Sir J. Bell, The Iron and Steel Industry in Cleveland; Report of 
the Tees Conservancy Commission; Bulmer, Middlesbrough and its 
I Shipping Facilities, South Tees-Side Regional Planning Scheme, 
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MIDDLESEX, LIONEL CRANFIELD, 1ST Earl of 
(1575-1645), was a successful London merchant, who was intro- 
duced to James 1 . by Henry Howard, earl of Northampton, and 
entered the royal service in 1605. In 1613 he was knighted and 
was appointed surveyor-general of customs; in 1616 he became 
one of the masters of requests, and in 1619 master of the court of 
wards and liveries and chief commissioner of the navy. He was 
returned to parliament for Hythe in 1614 and for Arundel in 
1621. He took part in the attack on Bacon in 1621, and in the 
same year was created Baron Cranficld and became lord high 
treasurer. Impeached by the House of Commons for corruption, 
he was found guilty by the House of Lords in May 1624, but 
was pardoned in the following year, and restored to the House 
of Lords in 1640. He died on Aug. 6, 1645. 

MIDDLESEX, a county of England, bounded north by 
Hertfordshire, east by E.ssex, south-east by the county of London, 
south by Surrey, and west by Buckinghamshire. Excepting Rut- 
land, the county is the smallest in England. It lies entirely within 
the Thames basin and within the geological region known as the 
London basin. The general slope and dip of the strata is to 
the south-ea.st. South of an irregular line from Uxbridge, north of 
Hayes, by Hanwell and Ealing to Hyde park and cast of a line 
from the park to Tottenham, the ground is covered by gravels 
deposited by the Thames. From this river in the south and from 
the Lea, forming the eastern boundary with Essex, the gravels 
rise in a scries of terraces. Underneath the alluvial gravels and 
emerging north of the boundary line, indicated above, lies the 
London clay. It forms the undulating country around Harrow, 
Chipping Barnet and Elstrec. The highest ground is found along 
the northern boundary, and near Stanmore the hills are 503 ft. 
high. These hills send two projections southward, one towards 
Harrow and the other towards Hampstead. On these ridges are 
the remains of the sandy and pebbly Bngshot beds which formerly 
covered the London clay area. Glacial deposits arc also present 
in the county, c.g., the pebbly gravels of Stanmore heath, the 
clay and sand of Finchley, and chalky boulder clay of Southgate. 
The Reading beds emerge only in the north-west, near Harctield. 
The western part is watered by the rivers Colne, Crane and Brent. 

History and Early Settlement. — Palaeolithic implements 
have been found in the river drifts at various points, and Neolithic 
iinds are numerous. Beaker pottery and bronze implements have 
also been found. In spite of this it is probable that the county 
never had a large population in prehistoric limes, because the 
lower lands were often marshy and subject to floods, while the 
higher clay lands were forested. Thus, the majority of the arte- 
facts found probably only indicate lines of movement acro.ss the 
county. In Roman times the eastern border from Tottenham 
to Waltham Cross was traversed by Ermine street; Watling street 
ran across the county from Cricklewood towards Elstree, and 
the Roman road from London to Silchester crossed the county 
from Turnham Green to Staines, w'here the Romans had a station. 

Middlesex was colonized in the 6th century by an offshoot of 
the East Saxon tribe, and derived its name from its position 
between the kingdoms of the East and West Saxons. In a charter 
dated 704 Middlesex is mentioned as a dependency of Essex, but 
soon after it acknowledged the supremacy of Mercia, and the 
Mercian council was held at Brentford from 780 onwards. In the 
9th century Middlesex formed part of the Danelagh. The only 
reference to Middlesex in the Saxon Chronicle occurs in 101 r, 
when it was overrun by the Danes. The Conqueror’s march upon 
London was preceded by a general devastation of the surrounding 
country. At the time of the Domesday survey, the district north 
of London had a population of 2,302, and formed the forest of 
Middlesex. 

As a shire, Middlesex probably originated about the time of 
the frith of 886. During the Saxon period the manors held by the 
church of Canterbury, the bishop of London and his canons of 
St. Paul’s, and the Abbey of Westminster were held as independent 
franchises. By charter of Henry I. (confirmed by Stephen and 
Henry II.) the citizens of London held Middlesex at farm for 
£300, with powTr to elect a sheriff from among their number, 
und by charter from John the shrievalty of both London and 
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Middlesex was granted to the mayor and citizens in fee. By 
charter of 1242 the common pleas for the county of Middlesex 
were ordered to be held at the stone cross in the Strand. Under 
a charter of 1447 the lord mayor was authorized to nominate one 
of the city aldermen as justice of the peace for Middlesex. The 
six modern hundreds of Edmonton, P^lthorne, Gore, Isleworth, 
Ossulston, an 1 Spelthorne have been scarcely changed since the 
Domesday survey, except that Isleworth was then Honeslaw 
(Hounslow’), while in the 12th century hidage a hundred of 
“Mimes” is mentioned, corresponding with the Domesday hun- 
dred of Edmonton. Middlesex has always been included in the 
diocese of London excepting a small portion which is in that of 
Oxford. The archdeaconry of Middlesex, W'hich includes part of 
Essex, is mentioned in 1151. 

In 1215 Middlesex w'as ravaged by King John’s army. In the 
Civil War Middlesex supported ])arliament. Sir Denzil Hollis was 
defeated by the Royalists at Brentford in 1642, and in 1645 a 
fruit le.ss treaty between Charles I. and the parliament was con- 
cluded at U.xbridge. 

The woollen and leather industries flourished in Middlesex in 
Norman times; hides were tanned at Enfield, bricks were manu- 
factured, and Heston was noted for its wheat. Paper was manu- 
factured in the 17th century. 

Agriculture and Industry. — ^Thc .soil is not particularly 
suitable for agriculture and the acreage cultivated, as well as the 
number of livestock, has decrea.sed rapidly as London has ex- 
panded, incorporating villages and covering the land with build- 
ings. The mo.st important cultivation is that of market gardens 
on the rich alluvium in the Thames valley. The county possesses 
a number of varied industries which dept^nd for their prosperity 
on their proximity to the metropolis and on the railway lines, the 
spread of industries along which is a very marked feature of 
indu.strial change for the period after 1918. 

Communications. — The county is clo.sely intersected w'ith 
railways, the following companies affording communications: 
L.N.E.R., L.M.S.R., S.R., G.W.R., Metropolitan and District. 
Moreover, in some parts the tramway system has been extended 
over a wide area from London. The principal canals are the Grand 
Junction, running west from Brentford to the Colne valley, and 
thence northward; with a branch tlhe Paddington canal) con- 
necting it with the Regent’s canal in London; and, in the east, 
the Lea navigation. 

Administration. — The part of the ancient county transferred 
to the county of London under the Local Government Act of 
1 888 was 31,484 ac. in extent, and 771 were then transferred to 
Jlertfordshire; w'hile under the London Government Act of 1899 
the southern part of Hornsey W'as transfiTred to London. The 
area of the administrative county is 148.692 ac., with a pop. 
(1921) of 1,253,002. The municipal boroughs are Ealing and 
Hornsey. The county is within the Metropolitan J’olice district 
and within the jurisdiction of the C.'entral Criminal Court. There 
is one court of quarter sessions held at the Middlesex Guildhall, 
Westminster, but no county town. The extra-Metropolitan parlia- 
mentary divisions, each returning one member, are Acton, Brent- 
ford and Chi.swick, P'inchley, Harrow, Hendon, Spelthorne, Twick- 
enham, Uxbridge and Wood Green. The parliamentary boroughs 
are Ealing, Edmonton, Hornsey, Tottenham and Willesden; the 
first three return one member, the last two, two members to 
parliament. 

See John Norden, Speetdum Briianniae: the firste parte, an his- 
toricall and choro^raphicall description of Middlesex (London 159.5: 
reprinted 1637 and 1723); Daniel Lysons, The Environs of London 
(1792-96) ; Victoria County History, Middlesex. 

MIDDLETON, EARLS OF. John Middleton, jst Earl 
OF Middleton (c. 1619-1674), belonged to a Kincardineshire 
family which had held lands at Middleton since the 12th century. 
In early life he served as a soldier in France; later he fought 
against Charles 1 ., being especially prominent at the battle of 
Philiphaugh. He held a high command in the Scottish army. In 
1656 the king made him an earl, four years later commandcr-in- 
chief of the troops in Scotland and lord high commissioner to the 
Scottish parliament. Owing to serious dissension.^ with the earl 
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of Lauderdale he was deprived of his offices in 1663. He was 
afterwards (1667) governor of Tangier, where he died in June 

1674. 

liis eldest son Charles, 2nd Earl of Middleton (c. 1640- 
1719), held several olVices under Charles 11 . and James II., being 
envoy extraordinary at Vienna, joint secretary for Scotland, and 
from 1684 Engli.*;}! seerctar>' of state. In 1693 he joined the exiled 
king at St. Germain, where he became his secretary of state. 

See A. C. Bi.'^roc, The Earls of Middleton (1876). 

One of Middleton's kinsmen was Sir Charles Middleton, 
Hart. (1726-1813). comptroller of the navy from 1778 to 1790. 
In 1805, at a most critical time, although 80 years old, he was 
appointed first lord of the admiralty by Pit I and was created 
Lord Barham. It W’as his experience, industry and energy which 
made possible the great campaign which ended at Trafalgar. He 
resigned office in Jan. 1806 and died on Jan. .17, 1813. His barony 
pa.ssed through his daughter Diana (1762-1823) to the Noels, 
earls of Gainsborough, by whom it is still held. 

Sc'e The Barham Papers, Sir J. K. Lauchton, ed. (3 vols., 1907-11) 
and J. S. Corbett, The Campaign of Trafalgar (1910). 

MIDDLETON, ARTHUR (1742-1787). American politi- 
cian and signer of the Declaration of Independence, w^as born at 
Middleton Place, S.C., on June 26, 1742. His family was one of 
the mo.st prominent in the colony. The grandfather, Arthur Mid- 
dleton (1681-1737). was president of the council in 1721-30 and 
as .such was acting governor in 1725-30. and the father, Henry 
Middleton ( 1717-84 ), was speaker of the assembly in 1 745~47 and 
again in 1754-55, a delegate to the continental congress in 1774- 
76, and its president 1774-75. Like most wealthy South Caro- 
linians of the iSth centur\-, Arthur Middleton was educated in 
England — at Hackney, at Westmin.ster school and at St. John’s 
college, Cambridge. In 1773 he returned to South Carolina, and 
in the controversies between the colonists and the home govern- 
ment became a leader of the Whigs. He was a member of the pro- 
vincial council of safety in 1775-76, and a delegate to the con- 
tinental congress in 1776-77. He was captured by the British at 
Charleston in May, 1780, was exchanged in July, 1781, was again 
a delegate to Congress in 1781-83, and later served in the State 
legislature. He died on Jan. i, 1787. near Charleston. 

See Benson J, Lns.sing, Biographical Sketches of Signers of American 
Declaration of Independence (1854); and Charles F. Jenkins, The 
Completed Sets of the Signers of the Declaration of Independence 

MIDDLETON, CONYERS (1683-1750), English divine, 
was born at Richmond, Yorks., on Dec. 27, 1683. He graduated 
from Trinity College, Cambridge, took orders, and in 1706 ob- 
tained a fellowship, which he soon resigned. In 1717 a dispute 
with Richarrl Bentley, wffio had demanded a large fee on Middle- 
ton’s being created D.D., involved him in an acrimonious contro- 
versy. He wrote ‘‘Remarks” and “Further Remarks” on Bentley's 
Proposals for a New Edition of the Greek Testament. In 1723 he 
was involved in a lawsuit by personalities agaiast Bentley, which 
had found their >vay into his otherwise judicious tract on library 
administration, The Present State of Trinity College (1719), writ- 
ten on the occasion of his appointment as university librarian. 
Observations made during a visit to Italy on the pagan origin of 
church ceremonies and beliefs were embodied in his Letter from 
Rome, showing an exact Conformity between Popery and Pagan- 
ism (1729). This tract probably contributed to the storm which 
broke out on his next publication (1731). In his remonstrance 
with Daniel Waterland on occasion of the latter's reply to Mat- 
thew Tindal'.^ Christianity as Old as the Creation, Middleton laid 
himself open to the charge of latitudinarianism. He was hotly 
assailed from many quarters, and retreated with some difficulty 
under cover of a sheaf of apologetic pamphlets and a more regular 
attendance at church. His next important work, a Life of Cicero 
(1741), enhanced his reputation at the time, but was in fact 
largely borrowed from William Bellenden’s, De tribus luminibus 
Romanorum. His chief writings are the Introductory Discourse 
(1747) and the Free Inquiry (1748) “concerning the miraculous 
IX)wers which are suppo.sed to have subsisted in the church from 
the earliest ages.” Middleton showed that ecclesiastical miracles i 


must be accepted or rejected in the mass; and he distinguished 
between the authority due to the early fathers’ testimony to the 
beliefs and practices of their times, and their very slender credi- 
bility as witnesses to matters of fact. On July 28, 1750, he died 
at Hildersham, near Cambridge. 

The character of Middleton’s intellect was captious and icono- 
clastic, but redeemed from mere negation by a passion for abstract 
truth. His diction is generally masculine and harmonious. Pope 
thought him and Nathaniel Hooke the younger, the only prose 
writers of the day who deserved to be cited as authorities on the 
language. 

See Sir Leslie Stephen’s English Thought in the Eighteenth Century 
(1876). His works, containing several posthumous tracts, but not 
including the Life of Cicero, appeared in 4 vols. in 1752 (5 vols. 1755;. 

MIDDLETON, THOMAS (c. 1570-1627), English dra- 
matist, son of William Middleton, was born about 1570, probably 
in London. He may probably be identified with one of the Thomas 
Middletons entered at Gray’s Inn in 1593 and 1596 respectively. 
His earlic.<;t work was The Wisdom of Solomon paraphrased 
(1597)* He began to write for the stage with The Old Lam, in 
the original draft of which, if it dates from 1599 as is generally 
supposed, he was certainly not associated with William Rowley 
and Philip Massinger, although their names appear on the title- 
page of 1656. By 1602 he had become one of Philip Henslowe’s 
established playwrights. The pages of Henslowc’s Diary contain 
notes of plays in which he had a hand, and in the year 1607-1608 
he produced six comedies of London life, which he knew as ac- 
curately as Dekker and was content to paint in more reali.stic 
colours. In 1613 he devised the pageant for the installation of the 
Lord Mayor, Sir Thomas Middleton, and in the same year wrote 
an entertainment for the opening of the New River in honour of 
another Middleton. He was frequently employed to celebrate civic 
occasions, and in 1620 he was made city chronologer, performing 
the duties of his position with exactness till his death. 

At the Globe theatre in 1624 he produced a political play, A 
Game at Chessv, satirizing the policy of the court, which had just 
received a rebuff in the matter of the Spanish marriage, the Eng- 
lish and Spanish personages concerned being disguised as the White 
Knight, the Black King, and so forth. The play was stopped, 
after nine performances, in consequence of remonstrances from 
the Spanish amba.s.sador, and the dramatist and the actors were 
summoned to an.swer for it. It is doubtful whether Middleton was 
actually imprisoned, and in any case the king’s anger was soon 
satisfied and the matter allowed to droj), on the plea that the 
piece had been seen and passed by the master of the revels, Sir 
Henry Herbert. Middleton died at his hou.'Je at Newington Butt.s, 
and was buried on July 4, 1627. 

He worked with various authors, but his happiest collaboration 
was with William Rowley, this literary partnership being so close 
that F. G. Fleay iBiog. Chron. of the Drama) treats the dra- 
matists together. The plays in which the two collaborated are A 
Fair Quarrel (printed 1617), The World Lost at Tennis (1620), 
an ingenious masque, The Changeling (acted 1624, printed 1653), 
and The Spanish Gipsie (acted 1623, printed 1653). The main 
interest of the Fair Quarrel centres in the mental conflict of Cap- 
tain Ager, the problem being whether he should fight in defence 
of his mother’s honour when he no longer believes his quarrel 
to be just. The underplot, dealing with Jane, her concealed mar- 
riage, atui the physician, which is generally assigned to Rowley, 
was suggested by a story in Giraldi Cinthio’s Hccatommithi. The 
Changeling is the most powerful of all the plays with which Mid- 
dleton’s name is connected. The plot is drawn from the tale of 
Alsemero and Beatrice- Joanna in Reynolds’s Triumphs of God's 
Reveftg against Murther (bk. i., hist, iv.), but the story, black as 
it is, receives additional horror in Middleton’s hands. 

With Thomas Dekker he wrote The Roaring Girle, or Moll CtiC 
Purse (i6to). The frontispiece represents Moll herself in man’s 
attire, indulging in a pipe of tobacco. She was drawn or ideal- 
ized from life, her real name being Mary Frith (i584-i659?)> 
who was compelled to do penance at St. Paul’s Cross in 161*' 
In the play she is the champion of her sex, and is equally ready 
with her sword and her wits. Middleton is also credited with a 
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share in Thomas Dekker’s Honest Whore (pt. i., 1604). The 
Witch, first printed in 1778 from a unique ms., now in the Bod- 
leian, has aroused much controversy as to whether Shakespeare 
borrowed from Middleton or vice versa. The distinction be- 
tween the two conceptions has been finely drawn by Charles 
Lamb, and the question of borrowing is best solved by sup- 
posing that what is common to the incantations of both plays 
was a matter of common property. The Mayor of Quinboron^h, 
the scene of which is laid in ancient Britain, was published with 
Middletons name on the title-page in 1661; it may date from 
about 1606. One of its editors, Havelock Ellis, thinks the proofs 
of its authenticity as Middleton’s work very slender. 

The plays of Middleton still to be mentioned may be divided 
into romantic and realistic comedies of London Life. Dckker had 
as wide a knowledge of city manners, but he was more sympathetic 
in treatment, readier to idealize his subject. 2 'wo New Playes, 
Viz.: More Dissemblers besides Womc7i. IVomeii beware Women, 
of which the former was licensed before 1622, appeared in 1657. 
The plot of Women beware Womefi is a double intrigue from a 
contemporary novel, IlyppoUto and Isabella, and the genuine his- 
tory of Bianca Ca]iello and Francesco de Medici. This play, 
which ends with a massacre appalling even in Elizabethan drama, 
may be taken as giving the measure — no mean one — of Middle- 
ton’s unaided power in tragedy. 

The remaining plays of Middleton arc: Blurt. Master -Constable, 
Or the Spaniards Nii^ht-walkv (1601 -02) ; Michaelmas Trrme (j6o6?), 
described by A. C. Swinburne as an excellent ilogarthian comedy; 
The Phoenix (1607), a version of the Haroun-al-Raschid trick; A 
Trick to catch the Old One (j 606 -07) ; The Famelie of Love (played 
between 1604 and 1607: pr., lOoS) ; A Mad World, my Masters {c. 
3606; pr., 1608) ; Your five Gallants (1607 Y , pr. i(jo8) ; A Chast Mayde 
in Chcapside (1612? pr., JO30), notable for the picture of Tim, the 
Cambridge student, on his return home; Anything for a Quiet Life 
(r. 1617, printed 16O2) ; No Wit, No Help like a Woman's (r. 1013, 
printed 1657); The Widdow (printed 1652), on the title-page of 
which appear also the names of Ben Jonson and John hlctcher, though 
their collaboration may be doubted; BuUcn puts the date of its per- 
formance in j6o8-o<). Eleven of his masques are extant. A tedious 
poem, The Whdom of Solomon paraphras'd, by Thomas Middleton, 
was printed in 1597, and Microcymeon. Sh Snarling Satires by 7 \ M. 
Gent, in I 599 - Two prose* pamphlets, dealing with London life. Father 
Hubbard's Tale and The Black Book, appeared in 1604 under his 
initials. Thus non-dramatic work, even if genuine, has little value. 

Authorities.- His w’orks were edited by Alexander Dyce (3 vols., 
1S40), with a valuable introduction quoting many documents, and 
by A. H. Bullcn (8 vols., 1885). The Best Plays of Thomas Middleton 
were edited for the Mermaid scries (1887) by Havelock Ellis with 
.in introduction by A. C. Swinburne. See also F. G. Wiggin, Inquiry 
into the Authorship of the Middle ton -Rowley Plays (Boston, 1897), 
the notice on Middleton in Professor A. W. Ward’s Hist, of Fl’dg. 
Oram. Lit. (ed. 1899; ii., 493-540), which contains a full account of 
Middleton’s Game at Chesse; and, for the chronology and bibliography 
of the earlier plays, E. K. Chambers, Elizabethan St,v*ge, vol. iii. A 
careful examination of tlie ]jarallelisnis between the plays of Shake- 
speare and Middleton is made by D. Hugo Jung in “Das Vcrhriltnis 
riiornas Middleton’s zu Shakspere” {M iinchener Be.itrdg( zur roman, 
u. engl. PhU. vol. xxix., 1904)- 

MIDDLETON, market town, municipal borough, Prestwich 
and Middleton parliamentary division, Lancashire, England, on 
the Irk, near the Rochdale canal, and on the L.M.S. railway, 6 m. 
N.E. of Manchester. Pop. (1921) 28,290. The tower arch of 
St. Leonard’s church is 12th century, tlie rest dates from 1412, 
save for the south aisle built in 1524. Two chajicls in it are 
named after two ancient Lancashin' families, the Asshetons and 
the Hopwoods. The Queen Elizalieth grammar-school (Tudor 
style) was founded in 1572 by Nowell, dean of St. Paul’.s, Lon- 
The prosperity of the town dates from the close of the i8th 
century. The staple trade is the spinning and weaving of cotton, 
and the other industries include silk weaving, calico-printing, 
bleaching, dyeing, iron-founding and the manufacture of soap and 
f'hemicals. There are collieries in the neighbourhood. The town 
incorporated in 1886. Area, 4,775 ^(‘rcs. 

MIDDLETOWN, a city of ( onnecticut, U.S.A., the county 
of Middlesex county; on Federal highway s and the west 
bank of the Connecticut river, 15 m. S. of Hartford. It is served 
by the New York, New Haven and Hartford railroad and coast- 
steamers. Pop. (1920) 13.638 (27% foreign-born white, 
nearly half from Italy); 1928 local estimate 33,060. Hills and 
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woods add charm to the surroundings, and 3 m. E. are the 
“narrows’’ of the Connecticut, an impressive gorge more than a 
mile long, cut by the river through a rocky barrier. 'J'he city is 
the seat of Wesleyan university (Methodist Episcopal; 1831) 
which has an endowment of $4,500,000; the Connecticut State 
hospital (for the insane) with accommodations for 2,180 patients; 
Long Lane farm, the State industrial school for girls; and the 
Middlesex hospital. It has diversified manufactures, with an out- 
put in 1925 valued at $19,312,494. Middletown occupies the site 
of an Indian village, Mattabescc or Mattabesett, and was at first 
known by that name. Settlement by the whites began in 1650. 
The town was incorporated in 1651 and the city was chartered 
in 17S4. It became a ship-building and commercial centre. 

MIDDLETOWN, a city of Orange county, New York, 
U.S.A., on the Wallkill river, 67 m. N.N.W. of New York city, 
at an altitude of 700 feet. It is served by the Erie, the Middle- 
town and Unionville and the New York, Ontario and Western 
railways. Pop. (1920) 18,420 (87(r native white); 20,412 in 
1925 (Slate census). It is surrounded by fertile farming country, 
rich in beautiful scenery, and there arc many summer homes and 
hotels in the vicinity. The city has railroad shops and a great 
variety of manufacturing industries, with an output in 1925 
valued at $6,1 54. 251). It is the seal of a State homeopathic hospital 
for the insane, which has about 3,000 patients. Middletown was 
settled about 1796. It was a half-way house (whence the name) 
on the Minisink road to western New Y"ork, and for a time was 
a terminus of the Erie railroad. The village was incorporated 
in 1848 and chartered as a city in 1888. 

MIDDLETOWN, a city of Butler county, Ohio, U S. A., on 
the Miami river, midway between Cincinnati and Dayton (whence 
the name). It has a municipal airport, and is served by the Balti- 
more and Ohio, the Big Four, the Frie and the Pennsylvania rail- 
w\ays, inter-urban trolleys and motor-bus lines. Pop., 23,594 in 
1920 (89^^;, native white). It is the trade centre of a rich and 
beautiful agricultural region, producing rhietly tobacco, wheal, 
oats and corn; and has large and varied manufacturing industries 
(for w'hirh the river supplies water-power) with an output in 
1925 valued at $56,732,394. Corrugated and sheet steel, paper, 
paper bags, boxes and gas engines are leading products. I'he city 
was laid out in 1802 and incorporated in 1833. It has a commis- 
sion-manager form of government. 

MIDDLETOWN, a borough of Dauphin county, Periiisyl- 
vania, U.S.A., on the E. bank of the Susquehanna river, 9 m. 
below’ Harrisburg. It is served by the Pennsylvaiua and the 
Reading railw^ays Pop. (1920) 5.920 (90Vr. native w’hilc); esti- 
mated locally at over 7,000 in 1928. It has large steel ])lants, 
car works, furniture and shoe fac tories and hosiery mills. The 
town has an intermediate depot of the Army Air Corps, includ- 
ing Olmstead field. Mitldlctown was founded in 1755 by Quakers 
and Scolch-lrish, and was incorporated in 1828. l! was named 
from its pusition midw’ay between Lancaster and Carlisle. 

MIDDLE WEST, THE, the northern portion of the central 
United States and more specifically the States of Ohio, Indiana, 
Illinois, Michigan, Iowa, Wisconsin and Minnesota. 

In his American Commonwealth (TS88), James Bryce ob- 
served that in the United States there were four areas which were 
diverse in cultural aspects. After a long generation the most recent 
serious commentator on American affairs. Andre Siegfried, is still 
able to note the differentiation that Bryce described. There is an 
East, a South, a Far West and a Middle West. 

The four cultural areas are by no means equal in their social 
weight. Of the 105 millions of people resident in the States in 
1920, the South, with 37 million, led the groups; the East, count- 
ing from Philadelphia and Pittsburgh, had 29 million; the Middle 
West had 26 million, and the Far West 13 million. There is no 
greater equality in the areas which they roughly occupy; and 
there is an inversion of order. Of the 2.974,000 sq.m, of land 
which they cover, the Far West has nearly half, or 1.483,000* the 
South 947.000, the Middle West 382,000 and the East 162,000. 
The Middle We.st thus covers about 139^ of the area of the 
United States and contains nearly 25^/^ of the population. At 
the time when Bryce wrote their proportion of the population 
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was already about , as it had been a generation earlier, at 
the opening of the Civil War in i860. For 60 years or more 
these Slates — Ohio, Indiana, Illinois, Michigan, Iowa, Wisconsin 
and Minnesota — hav'c retained their constant proportion of the 
American people and hav'e been regarded, as Rr>»ce regarded them, 
as “the most distinctively American part of America,” and as 
*‘one of the most interesting subjects of study the modern world 
has seen.” {Avivnran Comvionwealth, 3rd. ed. 1895.) 

It has been noted elsewhere {see Frontier) that the United 
States was occupied in the 17th century, along its eastern front, 
where the Atlantic rivers meet arms of the ocean and afford easy 
lodgment at numerous places between Florida and Nova Scotia. 
Before the 13 English colonies asserted their independence their 
I^eople had spread thinly over the Atlantic coastal plain, had 
p)assed beyond the geographers’ “falls line,” and had begun the 
penetration of the piarallcl v^allcys of the Appalachians that open 
corridors running north-east and south-west between Albany, N.Y., 
and Chattanooga, Tenn. In the older sections of these original 
colonies there were already aristocracies of standing before the 
Continental Congress at l^hiladelphia undertook to direct their 
common effort against England. This tidewater section, and its 
immediate hinterland, was to become the East, when a West 
should arise behind it. It has remained the East until to-day, 
containing by a natural social drainage the administrative heads 
of many American institutions, the agencies of control of the 
wealth of the United States, the executive and legislative estab- 
lishments of the Government of the United Slates, and the oldest 
and most crystalline society that the United States can display. 
It has also, by its location, received the inflow of immigrant 
peopjle that have affected all piercentages of population, and it 
has put the immigrant w^orkers into the industrial machine that 
was the great product of the 19th century. Its constant drift 
has been towards the social and economic standards of western 
Europx*: and its international commitments in finance have here 
been paralleled by the strongest of the American sentiments for 
internationalism in government and a world league. 

Out of this old East, came the young West. The American 
Revolution did not stop, or seriou.sly check, the pioneer process 
whereby the young, and the landless, and the am.bitious among 
the people of the East sought to better themselves and gain eco- 
nomic indepaendence. The new communities west of the Ap- 
palachians began to take shapx; while the Revolution was under 
W'ay; and at its close Kentucky and Tennessee were growing rap> 
idly towards statehood. A few years more, and the organization of 
the territory north-west of the Ohio river became a .step that 
led to other new States in Ohio. Indiana and Illinois. All of these 
regions came to be known as West; and by this fact gave sig- 
nificance to the term East, which had no special meaning as long 
as there was no West to contrast with it. The East was the start- 
ing pDoint; the West was the derivative. The East was becoming 
a stable community; the West was on the make. Wealth in the 
Ea.'it was showing it. self, and was shaping society to’ its condi- 
tions; poverty and debt were the universal qualities of the pioneer 
West. The pjeople of the East were differentiating, according to 
their duties and opportunities in life; the West started uniform, 
and retained its uniformity throughout the greater part of the 
cycle of pioneer development. For something more than a gen- 
eration the American sectional antithe.sis was Ea.st and West. 

From the point of view of the West, the rise of the South is 
significant becau.se the process drew away part of the West from 
the section bearing this name, and although not entirely altering 
its interests identified it primarily with the States bordering upon 
the Gulf of Mexico. It was after the second war with England 
(1812-14) that this differentiation became most apparent, and 
before the election of Andrew Jackson the result was both visible 
and ominous. The South stretched across the continent from the 
tidewater ba.ses in Maryland, Virginia, the Carolinas and Georgia. 

It thrust itself into the open lands of the public domain as far 
as the.se were capable of normal agriculture, and came to an end 
only along the eastern margin of the high plains of western 
Texas. It did not provide for the area of the West a precise 
southern limit, for there was developed a twilight zone running 


from Kentucky and Tennessee into Missouri where there was a 
clash of West and South that has not yet subsided. Here, men 
groped for the key to American politics during the middle third 
of the 19th century. By its outspoken southern preferences it 
encouraged the leaders of the South when they thought of seces- 
sion; by its essential western interests it discouraged them when 
the i.ssue came to a head in the Civil War. It is to-day so southern 
that it cannot fairly be described as Middle West; but it is so 
western that it is no longer a dependable ally of the solid South. 

At the outbreak of the Civil War the dominant American sec- 
tions were East, South and West; and beyond the West there 
.stretched to the Pacific a zone of plain and mountain sparsely 
.sprinkled with inhabitants and not yet organized to any type. 
When during and after the Civil War this region developed into 
another new West there was confusion in terminology for it wa.s 
nearly as different from the West of the middle period as the 
West was from the ICast or South. Time brought , the nomen- 
clature. The plains and the cow country, the mining camps, and 
the Pacific slope became the Far West; and Middle West came 
haltingly into use to describe what had before been West. 

There is a topographic unity that helped to shape the old We.st, 
and that has not ceased to operate now that it has become the 
Middle West. The unity began to have an influence when the 
earliest pioneers crossed the Appalachians. These were not en- 
tirely free to choose their crossings. At two or three places the 
valley roads were designated by easy passes across the moun- 
tains. The military leaders of the colonial period had discovered 
one of them; and in the wake of the armies of Braddock (1755) 
and Forbes (1758) a procession of homeseekers advanced up the 
tributaries of the Potomac and Susquehanna until among the hills 
they met the southern tributaries of the Ohio river, the Youghio- 
gheny and the Monongahcla. Half a century later the Cumberland 
road, following this trail, was the first great Federal venture in 
internal improvements. It was a venture that had no real rivals 
until the Eric canal (1825) became effective through New York, 
and the central trunk line railroads reached the Ohio river at 
Pittsburgh and Wheeling a quarter-century later. The other great 
gateway to the Middle West was blazed by Daniel Boone for a 
land company in 1775, and emptied through Cumberland Ga[) 
into the Blue Gra.ss region of Kentucky, the social overflow from 
Mrginia and the Carolinas. Once through these gateways, the 
pioneer of the Middle West found himself cut off from easy 
access east by a mountain wall, and thrown into local alignment 
west by the fact that the rivers of the western slope of the 
Appalachians start separately as Allegheny and Monongahcla. 
Kanawha, Cumberland and Tennessee, only to end a.s the Ohi(» 
river and to pass as a single stream into4he Mississippi. From 
the Great Lakes to Muscle Shoals of the Tennessee river there 
was a ncccs.sary unity of need, a set of agricultural and climatic 
similarities, and a fact of separateness from the East. The moun- 
tain wall was not too high for the migrant; but it was too high, 
and the road was too long, for the farm surplus of the West to 
reach an Eastern market. The uniformities that thus resulted 
may be studied in detail from the time of the rebellion of Western 
farmers against the whisky exci.se (1794) until the time of their 
demand that greenback money be used to pay the debts of the 
Civil War (1868); they show themselves in the conspiracies for 
the opening of the Mississippi river to up-river trade, and in the 
zest for the conquest of Canada and the control of the St. Law- 
rence route. In the decade after the war of 1S12, their greate^^i 
leader, Henry Clay, developed a theory of national integration 
for their special benefit, but called his programme the “Ameri( j** 
System,” because both he and they genuinely fancied themselvi s 
to be America. Never, until the railroad cut across the natur:.' 
routes indicated by topography, did the We.st free itself from tlv 
coercive control over its destinies, resources and ideas excrd-c(i 
by the Ohio river and the Mississippi. And when at last the rail- 
roads brought geographical dominance to an end, the Middle* 
West had acquired a habit of thinking alike; and found a con- 
tinuing influence to uniformity in a debtor relationship that couM 
not easily be shaken off. 

Southern Orientation. — ^The struggle for the control of 
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the Federal Government that took shape in the Presidential 
contest of 1824, and that resulted in Jacksonian victory in 1828, 
indicated not only a sharp and unified western point of view, but 
a possible shift in the direction of American destiny. Thereafter 
the tri-sectionalism of American life and politics was complete, 
with the West more nearly retaining the same old attitude 
and faith than either of the other sections. While the South ad- 
vanced into cotton economics, and all that that implied, the East 
lost its nearly solid agricultural condition, and was transformed 
by the rise of manufactures, the accumulation of invcstable capi- 
tal, the drift of population into the cities, and the appearance 
of a social aristocracy founded upon wealth and luxury. By the 
time of the Mexican War the Astor and Vanderbilt fortunes were 
ploughing new channels through the field of American business, 
and establishing new dynasties whose social flowering was to 
occur after the Civil War. More and more the Ea.stern cities took 
on traits of European social organization. Their natural position 
that made them the receiving hoppers for the influx of aliens after 
1S40, enabled them to retain large shares of the alien population 
as permanent members of their society, and from the aliens came 
traits and customs novel to the older Americanism. 

The leaders of Eastern thought continued to think of their sec- 
tion as the legitimate and normal United States. Their Univer- 
sities, responding to the nourishment of wealth, educated not only 
their own people but also the youth of all sections, and left an 
Eastern stamp wherever they made a contact. Their control of 
capital for investment, whether of their own accumulation or 
borrowed from Europe, gave Eastern financiers a power of direc- 
tion and exploitation over the West that they cxercLsed with little 
check or sympathy for the remainder of the century. Their op- 
portunities for communication made them the centre of journal- 
ism and literary production, whose natural tone was that of cul- 
tural superiority. They were recruited continuously by a pro- 
cession of successful Americans from the other sections, who had 
reached a level at which they demanded larger fields of activity 
or more sophisticated standards of life ; and these generally made 
haste to slough off the traits of West or South, and to accommo- 
date themselves to the Eastern type with all the ardour of the 
convert. The differentiation among the sections that had been 
begun by the rise of the West and the deviation of the South was 
perpetuated by the absorption of the East within the main cur- 
rents of the industrial revolution. 

Youth was another condition of the pioneer. The heavy labour 
of frontier development was no task for the old or the infirm. 
The normal frontier unit was the young or vouiigish family, all 
of whose members worked at the common ta.s'is in and outside 
the cabin home. There were few of the dependent old, or of the 
middle-aged workers, among them. The mental ^raits of any 
pioneer group were tho.se of youth and unbroken spirit. Hope 
and enthusiasm went with youth and poverty into the making of 
a Western settlement. It took hope, courage and a willingness to 
run risks to make a pioneer. One may suppose that, other things 
remaining equal, the brothers and cousins of an Eastern family 
who made the break from custom, and sought new homes in the 
W est, were somewhat more adventurous than those who stayed at 
home. There are “pockets” in the East to-day where sociologists 
believe that they find a stagnant life that may be attributed to the 
long-repeated drift of the able and the enterprising to the West 
or to the cities. The West was enriched, and often waj sur- 
charged with an enthusiasm that bore too many traits of youth 
and lack of information. 

Bearing these resemblances, and bound together by the geo- 
graphic bonds of the Upper Mississippi valley, the people of the 
Middle West developed a great community whose centre and 
whose highest uniformity lay within the radius of 500 m. of the 
tip of Lake Michigan. They were held to their similarities be- 
cause of their agriculture and because of their financial bonds. | 
There was no great force operating among them which, like the j 
plantation of the South, tended to separate the magnate from the | 
common man: or, like the industry of the East, tended to raise ; 
the rich above the poor. Those who became rich were likely to j 
move to the Eastern centres; those who remained in the West I 
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continued in a wide and real substantial unity. They lacked both 
depths and heights. There were few of the very rich; but the 
very poor were lacking. They were not peasants or proleta- 
rians; yet they lacked that acceptance of the going world that 
makes the bourgeois mind. They were citizens and democrats, 
and saw nothing incongruous in a Lincoln advancing from the 
cabin to the White House or in a Grant rising from the tan-yard 
to be a general of the army. They believed in opportunity, which 
they had themselves enjoyed; and they conserved it for their 
children by devoting to their schools and universities the greater 
portion of their public revenues. 

The hundred years that have elapsed since the election of 
Andrew Jackson have seen this Upper Mississippi valley pass 
through three generations, and three distinct cultural phases, 
without losing the high concentration of Westernism that was its 
main characteristic. For the first generation, it was the West, 
with the other sections of the United States emphasizing its 
nature by developing along contrasting lines. In the second 
generation, between the Civil War and the first defeat of William 
Jennings Bryan (1896) it became imperceptibly the Middle West; 
not because it was greatly changing in its point of view, but the 
emergence of the Far West made necessary a change of epithet. 
And it retained its character largely because it continued to be 
agricultural, and its unlike or unusual elements tended to be 
drafted into the East. In the third generation the old spirit has 
been thrown upon the defensive, as an industrial organization, 
a working class and an economic independence have broken into 
the old uniformities. It is likely enough that within the generation 
to come it will be largely absorbed, and will cease to exist as a 
geographical section. 1 'he whole United States is moving towards 
class stratification in place of geographic regionalism and the 
Middle WT*st cannot forever hold its own against the tendencies 
of the times. Andrew Jackson was the first great indigenous 
prophet of the West; Robert M. LaFollette was perhaps the last. 

Among the conditions whose influence has been to periietuate 
the sectional consciousness of the Middle West, there is none that 
ranks higher or has been more pervasive than that of economic 
dependence. The frontier was always in debt. In this it did 
not differ greatly from a large part of society everywlien* ; but it 
was unique in the universality of the dependence. By definition, 
there were few residents in the frontier who possessed free capital. 
Those who had it stayed away from the frontier. Each new 
region was built out of the hopes of pioneers and the capital of 
the East. The poor equities of the West or Miildh* West, made 
the eastern capitalist loath to part with his wealth except at a 
high interest rate and often with bonus to boot. The Westerner, 
in the p)eriod of cnthusia.sm, was ready to agree to any rate, and 
inclined to believe that his soil could earn it. But inevitably 
there came the moment of liquidation. Much of the apparent 
wealth of the growing Western communities was derived not 
from the produce of the soil but from the enhancement of nominal 
land values as population increased. W'hen the sad moment ar- 
rived when the Western borrower found himself unable to meet 
his interest charges, uniformity turned his condition of economic 
dependence into social or political reactions. 

In the more complex East, debtor lived next to creditor, and 
the tone of his society was commonly dictated V>y the solvent 
members. It was hard for repudiation movements to get under 
way. But when one W’esterner was in debt and in.solvent, his 
neighbour was in the same condition. And absenteeism made 
it as easy to diabolize his creditor as common trouble made it easy 
for self sympathy to become a local virtue. In two ways at least 
this tendency has affected the Middle W^est. Here have originated 
movements of currency inflation. In the Jackson generation, 
the West enthusiastically backed up the wrecking of the Second 
Bank of the United States, largely because it operated as a check 
upon easy money and Western banks of issue. In the Civil War 
period, the same Middle West saw no defect in the scheme to 
pay the creditor of the nation and the holder of Western obliga- 
tions in legal lender paper money, manufactured by the printing 
press. Towards the end of the 19th century Bryan swept the 
Western States with free silver inflation as his panacea for the 
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common man. Eastern interest in Western investments has 
tended to hold the sections apart, while Eastern distrust of 
Western economic theory has tended to confirm the Easterner 
in his assumption of his own superiority of intellect and virtue. 

The Western liability to inflation finance has kept the West 
apart in a second way: it has created and developed a jealous 
suspicion of Eastern motive. Under best conditions it is hard for a 
debtor to love his creditor; under Western conditions of debt it 
was inevitable that he should hate him. The Eastern centres that 
controlled the lending of money, and the collection of debts, 
became synonyms for greed. The Second Bank was an “octopus”; 
the Civil War bond-holder w^as “inflated” and grasping; the “gold- 
bug,” if not actually in the pay of Britain, was at least party to 
a conspiracy of Wall street. Eastern suspicion and W’estern 
jealousy came naturally to accentuate the sectionalism, and to 
prolong the existence of the Middle West. By the very nature 
of its existence, the Middle West has had few reflective and dis- 
criminating exponents of its point of view. Its active fighting 
leaders have been partisans. The East has drawn off and adopted 
a large share of its exceptional individuals. The market for 
literary and artistic wares has forced the Western maker of these 
to invade the East, and to adapt his output to his cu.stom. The 
result has been that the Middle West has drawn few conscious 
pictures of it. self, and the historian or literary artist who seeks 
to identify it must generally work among cither the unconscious 
records of events that were transpiring in the W'est, or the 
jaundiced expressions of the alien who visited it and frequently 
did not like it. It can best be understood when one realizes that 
the qualities that identify the Middle West arc the old qualities 
engendered along the fighting frontier of the United States in 
the period when the struggle for existence was a reality; that 
these qualities, by accident, survived beyond their normal ex- 
pectation of life; that their uniformity gave them vividness and 
permanence; and that their normal reflexes arc .still capable of 
flaring up to influence affairs to-day, even in an industrialized 
society. 

BiBLioGRArTTY. — Brof. Ihirncr has discussed the Middle West in his 
Frontier in American Ilhtory (iqjo); and the literary histories have 
tried to evaluate it in R. L. Rusk, The Literature of the Middle 
Western Frontier (1925) ; and L. L. Hazard, The Frontier in American 
Literature (1927). (F. L. P.) 

MTODLEWICH, urban di.strict, Northw'ich parliamentary 
division, Cheshire, England, 166 m. N.W. of London, on the L.M.S. 
railway. Pop. (1921) 5,115. It lies in open country near the 
river Dane, having water communications with the Trent and 
Mersey canal, and the Shrop.shire Union canal. The church of 
St. Michael and All Angels is of various ix*riods and contains 
numerous monuments. Old buildings and fine timbered houses 
occur in the neighbourhood. Middlewich shares in the salt indus- 
try common to several towns, such as Northwich and W’insford, 
in this part of the county; there arc also chemical works and a 
manufactory of condensed milk. 

MIDDLINGS, at erni applied to various commercial products 
which may be regarded as occupying a middle position between 
two other articles. This idea covers the origin of the term when 
it is applied to whealen products. Prior to the middle of the 19th 
century millers u.sed millstones for grinding wheat, and sought at 
one operation to obtain as much finished flour and fini.shed by- 
products, e.yt j bran, as possible. But they could not by such 
means avoid making a granular intermediate product, which 
they called “middlings.” This was sold with or without further 
treatment either for use ultimately as human food or as pigs’ 
food. These alternative purposes are reflected in the present con- 
fusing uses of the term. When modern methods of milling were 
introduced, and particularly when the machines known as “puri- 
fiers” were first u.sed, millers were enabled to obtain from 
“middlings” flours of the greatest excellence, so they then sought 
to make as many as possible. Ultimately they adopted methods 
of “gradual reduction” and at an early stage of the milling proc- 
c.t.s are able to granulate the kernel of the wheal berry. {See 
Flour and Flour Manufacture.) These granular products 
known as semolina (q.v,) middlings and dunst are essentially 
the same in constitution, differing only as to size of particle. For 


example, semolinas will pass through a mesh of say 20 per lineal 
inch, middlings through a mesh of say 56 per lineal inch, and 
dunst through a mesh of say 88 per lineal inch. Middlings so pro- 
duced are, during the later stages of milling, resolved into finished 
flour and finished by-products. With recent changes in marketing 
the term may cease to apply to a by-product of milling. 

(A. E. Hu.) 

MIDHAT PASHA (1822-1884), Turkish statesman, the son 
of a civil judge, was born at Constantinople in 1822. His father 
trained him for an administrative career, and at the age of 22 he 
was attached as secretary to Faik Effendi, whom he accompanied 
in Syria for three years. On his return to Constantinople Midhat 
w^as appointed chief director of confidential reports, and after a 
new financial mission in Syria was made second secretary of the 
grand council. His enemies caused him to be given the nearly 
impossible task of settling the revolt and brigandage rampant in 
Rumelia. His measures were drastic and their success was startling 
and the Government made him an official of the first rank and 
restored him to his place in the grand council. He restored order 
in Bulgaria in 1857. In i860 he was made vizier and pasha, and 
entrusted with the government of Ni.sch, where his reforms were 
so beneficial that the sultan charged him, in conjunction with 
Fuad Pasha and Ali Pasha, to prepare the scheme for adapting 
them to the empire which was afterwards known as the law of the 
vilayets. He organized the council of Stale in 1866, and was then 
made governor of Baghdad, where his success was as decisive as 
at Nisch, but attended wflth much greater difficulties. In 1871 
the anti-reform influence of the grand vizier, Mahmoud Nedim, 
seemed to Midhat a danger to the country, and in a personal 
interview he boldly stated his views to the sultan, who appointed 
Midhat grand vizier in place of Mahmoud. Too independent, 
however, for the court. Midhat remained in power only three 
months, and after a short governorship of Salonica he lived apart 
from affairs at Constantinople until 1875. 

While sympathizing with the ideas and aims of the “Young 
Turkey” party, Midhat was anxious to restrain its impatience, 
but the sultan’s obduracy led to a coalition between the grand 
vizier, the war minister and Midhat Pasha, which deposed the 
sultan in May 1876, and he was murdered in the following month. 
His nephew Murad V. was in turn deposed in the following August 
and replaced by his brother, Abdul Hamid II. Midhat Pa.sha 
now became grand vizier, reforms were freely promi.sed, and the 
Ottoman parliament was inaugurated with a great flourish. In the 
following February, howTver, Midhat was dismissed and banished 
for supposed complicity in the murder of Abdul Aziz. Again 
recalled in 1878, he was appointed governor of Syria, and in 
August exchanged offices with the governor of Smyrna. But in 
the following May the sultan again ordered him to be arrested, 
and although he effected his escape and appealed to the Powers, 
he shortly afterwards surrendered, claiming a fair hearing. The 
trial took place in June, when Midhat and the others were sen- 
tenced to death. On the intercession of the British Government 
the sentence was commuted to banishment. The remaining three 
years of his life were .spent in exile at Taif in Arabia, where he 
died, probably by violence, on May 8, 1884. To great ability, 
wdde sympathies and patriotism he added absolute honesty. 

(G. F. B.) 

MIDHURST, a town of Sussex, England, 12 m. N. by E. of 
Chichester by rail. Pop. (1921) i.Sgo. It is situated near the 
river Rother. The name of Midhurst (Middeherst, Mudhurst) 
first occurs under Henry 1 . It was governed by a bailiff until cariy 
in the 19th century. No charter of incorporation is known. In 
the reign of Henry VI. a market was held every Thursday, and 
a fair on Whit-Tuesday. Pleasure-fairs are still held on April 6 
and Oct. 29, but there is no market. The church of St. Marv 
Magdalen and St. Denis is Perpendicular. A grammar-school 
was founded at Midhurst in 1672 and reopened in 1880. 

MIDIAN. One of the peoples of North Arabia whom the He' 
brews represented as sons of Abraham’s wife Keturah. 
Midianites appear in connection with the gold and incense tradc 
from Yemen (Isa. Ix. 6), and the trade between Egypt and Syna 
(Gen. xxxvii. 28, 36) ; also as warriors invading Canaan from the 
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eastern desert, and ravaging the land as similar tribes have done 
in all ages when Palestine lacked a strong government {^see 
Gideon). Again, they are described as peaceful shepherds, and 
the pastures of the branch of Midian to which Moses's father-in- 
law belonged, lay near Mount Horeb (Exod. iii. i) {see Kenites, 
Balaam, Edom.) 

MIDLAND, a city of Michigan, U.S.A., on the Titabawassee 
river, at the mouth of the Pine and the Chippewa, 25 m. N.W. 
of Saginaw; the county seat of Midland county. It is on federal 
highway 10, and is served by the Michigan Central and the Pere 
Marquette railways. The population was 5,483 in 1920 (go^; 
native white). It is in a farming, dairying and coal-mining region; 
has factories making automobile and aeroplane parts, machine 
tools, toys, guns, etc.; and salt-brine wells of chemical value. 

MIDLAND, a manufacturing borough of Beaver county, 
Pennsylvania, U.S.A., on the Ohio river and the Pennsylvania 
railroad, 30 m. N.W. of Pittsburgh. Pop. (i()2o) 5,452 (42% 
foreign-born white); estimated locally at 8,000 in 1928. 

MIDLAND BANK LIMITED* This British joint-stock 
company was in 1928 the world’s largest commercial banking insti- 
tution and had for chairman the Right Hon. Reginald McKenna, 
a former chancellor of the exchequer during the World War. It 
had 13,000 employees, with 2,000 branches in England and Wales 
and over 1,250,000 customers. 

The bank was formed under a deed of settlement in 1836 and 
opened in Birmingham under the title of “The Birmingham and 
Midland Bank,” with a paid-up capital of £28,000. A first divi- 
dend of 6% was paid in 1837, and thereafter the rate W'as raised 
from time to time until it reached a maximum of 23^^ in 1876. 
During this period the paid-up capital had been increased to £300,- 
000 by capitalizing undivided profits and by issuing further shares. 

In 1851 and 1862 the bank undertook its first two amalgama- 
tions, and in 1S73 was registered as an unlimited company under 
the Companies Act of 1862. In 18S0 it became a limited company 
with an issued capital of 24,000 shares of £60 each, of which £12^ 
was paid up, £12^ callable and £35 reserved. It then had only 
three branches, be.sides its head office in Birmingham, but there- 
after the twin policies of amalgamation and branch extension came 
into full play. The inspiration for this policy came mainly from 
Mr. (later Sir) Edward H. Holden, who, joining the bank as ac- 
countant in 1881, occupied in .succes.sion various important posi- 
tions until finally (1908-1919) he held the dual office of managing 
director and chairman of the board. To his foresight was due 
very largely the progress of the bank and its development as a 
British national institution. 

A third absorption was effected in 1883, but from 1889 amal- 
gamations followed rapidly. The policy pursued was distinctive, 
30 of the 33 institutions taken over were joint-stock banks as 
opposed to private firms. Moreover, fusions were complete, with 
managerial control centralized in the head office of the absorbing 
bank. The most imjiortant of the earlier amalgamations was that 
with the Central Bank of London, in 1891, which gave the provin- 
cial institution a footing in the metropolis and a seat in the Lon- 
don Bankers’ Clearing llouse, and resulted in the transfer of the 
head office to London. The name was changed to “The London 
and Midland Bank Limited,” and in this year the bank, under the 
Companies (Memorandum of Association) Act, i8go, substituted 
a memorandum and articles of as^•ociation for its old deed of set- 
tlement. The position was further reinforced by the absorption of 
The City Bank in 1898, when the title became ‘The London City 
and Midland Bank Limited.” The largest amalgamation, that with 
The London Joint Stock Bank, in 1918, led to a further change to 
“London Joint City and Midland Bank Limited.” The present 
name was adopted in 1923. Meanwhile, in 1917 the control of the 
Belfast Banking Company had been secured by an exchange of 
shares, and in 1920 and 1923 the Clydesdale Bank and the Noith 
of Scotland Bank were also acquired. The Midland owns the capi- 
tal of these affiliated banks, which, however, have preserved their 
autonomy. In August 1928 the Midland group possessed 2,450 
offices. None of these was outside the United Kingdom. 

In 1905 the overseas business of the bank was concentrated in 

special department, later known as the overseas branch. This 


457 

branch has sub-offices in important industrial centres and in three 
Atlantic liners, and a shipping department. The Midland Bank 
Executor and Trustee Company Limited was formed in 1909. It 
has a paid-up capital of £200.000, all held by the bank, a reserve 
fund and undivided profits of £163,000, and branches in four large 
provincial centres. Various other departments W'ere formed from 
year to year, and the progress of the bank is thus indicated: 


Year 

Paid- 

Ill) 

ital 

Re.scrvc 

fund 

I)c- 

JMlsits 

Cash 

Ad- 

vances 

Net 

profits 

No. of 
branches 




£ Millions 




T879 


■2 

2-2 


1-4 

•o() 1 

4 

3 goo 


^•5 

. 5*8 ■.> 

70 

.ig -8 

•0 

317 

1025 

J 2-7 

32-7 

3 50 -4 

5.5 4 ) 

ig 6-7 

-■5 

>A 55 

1026 

1 2*7 

12-7 

30S-2 

5 . 5-0 

200-5 

•'■5 

1 ,g04 

1027 

12-7 

12-7 


40 -8 

200-5 

2-0 

I ,g 8 o 


♦Includes money at call and short notice. 


The paid up capital was £13,320,000 in 192S, held by 65.000 
individual shareholders. The new head office is in Poultry, London. 

(L.C. M.) 

MIDLETON, WILLIAM ST. JOHN FREMANTLE 
BRODRICK, 1ST Earl of, cr. 1920 (1856- ), Conservative 

stale.sman, the son of the 8th viscount, was educated at Eton and 
Balliol college, Oxford, and was president of the Oxford Union. 
He entered parliament in 1880. He was secretary of stale for war 
(1900-03); and for India (1903-05). He lost his scat for the 
Guildford division in 1906. In March 1907 he was made an aider- 
man of the London County Council. In that year his father died, 
and he entered the House of Lords. He was prominent as leader 
of the southern Unionist .s of Ireland, in virtue of his position as 
a landowner in County Cork. In the Irish Convention of 1917-18 
this group separated themselves from Ulster, and expressed a 
readiness to concede a unitary Home Rule government for Ireland, 
sul)ject to safeguards for the minority of loyalists. 

MIDLETON, a town of cc. Cork, Ireland, on the River 
Owenaciirra, 13 m. E, of Cork. Pop. (1926) 2,731. The river 
enters a branch of Cork harbour. Trade is in agricultural produce 
and there are also whi.sky-distillcries Ballinacurra, li m. south, 
serves as a small port. The grammar school was founded here 
in 1696. 

MIDLOTHIAN or EDINBURGHSHIRE, eastern county, 
Scotland, bounded north by the Firth of Forth, ea.st by the .shires 
of Haddington, or East Lothian, and Berwick, south-east by Rox- 
burghshire, south by Selkirkshire. Pcl blesshire -and Lanarkshire, 
south-west by Lanarkshire, and we.si by Linlithgowshire or West 
Lothian. Its area (excluding ivater) is 234,325 acres. The island 
of Cramond belongs to the county. The Pent land Hills rise 
boldly in the south-west to heights of nearly i,qoo ft., and extend 
to within 5 m. of the sea. 'J'hcy arc generally of rounded form, 
and covered with heath or grass. In them the Silurian strata 
characteristic of the south of the county, and of the southern up- 
lands of Scotland generally, arc covered iinconformably by lower 
Old Red Sandstone rocks. The Carboniferous beds are thrown off 
to the north-west and south-ea.st from the palaeozoic ridge. The 
Moorfoot Hills, in the south-east, belong to the Silurian area and 
are a continuation of the Lammermuirs, and attain in Blackhope 
Scar a height of 2,136 ft. A volcanic scries extends from West 
Kip in the Pentlands to the Braid Hills and isolated heights, 
prominent in the scenery, are due to this intrusion of igneous 
rocks, mostly of the age of the calciferous sandstones, which cover 
a fairly wide area and in their upper portion include valuable oil 
.shales. Of the rivers the Gala Hows south to join the Tweed, and 
the Tyne after a course of 7 m. passes into Haddingtonshire. The 
others flow into the Firth of Forth. The E.^^k, which is the longest, 
drains the district between the Pentlands and the Moorfoot Hills, 
and reaches the sea at Musselburgh, The Water of Leith flows 
past Edinburgh to Leith. The Almond forms the boundary be- 
tween Midlothian and Linlithgowshire. Several of these streams, 
especially the Esk and the Water of Leith, furnish water power. 
The only loch is that at Duddingston, but there arc several large 
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reservoirs supplying Edinburgh. Cobbinshaw rcscrv^oir supplies 
the Union Canal connecting the Forth with the Clyde. 

Agriculture. — High farming is the rule in the three Lothians. 
All the area on which wheat can be profitably grown is so occu- 
pied; oats, however, is the predominant grain crop, though barley 
is also raised. Turnips and potatoes are the chief roots. Near 
Edinburgh sewage farming has been largely developed. The pro- 
duce consists principally of natural gras.ses. Sheep and cattle 
raising and horse breeding are important pursuits. In the neigh- 
bourhood of the capital dairy farming is conducted on an extensive 
scale. Pig-keeping has grown considerably and poultry-farming 
is carried on near Edinburgh. The nursery gardens are extensive, 
and there are many orchards. 

Other Industries. — Coal is extensively mined on the North 
Esk. Some iron-stone is obtained and fire-clay occurs at various 
points. Parafiin is made near West Calder, where valuable oil- 
bearing shale is worked. Limestone is quarried at Mid Calder, 
Balerno, Loanhead, Craigmillar, Ratho, etc., and cement is made 
near Cranston. Freestone is quarried at Penicuik, near Edinburgh, 
and elsewhere. It is used for pavements and stairs, and for the 
great docks at Leith, and a number of smaller quarries for the 
supply of road-material are scattered throughout the county. 
Owing no doubt to the growth of printing and publishing in the 
metropolis, the chief manufacturing industry in Midlothian is 
paper-making. The most important mills, some of them dating 
from the beginning of the iSth century, are situated on the North 
Esk at Penicuik and Lasswadc. At Balerno, Currie and elsewhere 
on the Water of Leith there are .several mills, as well as near Mid 
Calder and in Edinburgh. There are carpet factories at Roslin, 
Bonnyrigg and Dalkeith. The manufacture of gunpowder is also 
carried on at Roslin and Calder. Iron foundries e.xist at Dalkeith 
and around Edinburgh. Dalkeith is famous for oatmeal. The 
shipping trade is concentrated at Leith and Granton, and there 
arc fi.shing fieets at Fisherrow’ and Granton. 

Population and Government. — The population w’as 507,666 
in 1911 and 506,377 in 1921, of whom 3,473 spoke both Gaelic 
and English, and 9 Gaelic only. The chief towns, besides Edin- 
burgh, the capital (pop. in 1921, 420,264), are Bonnyrigg (3,146), 
Dalkeith ( 7,238), Loanhead (3,441), Musselburgh (17,110), Peni- 
cuik (2.673), and West ("alder (3,949). The county forms a .single 
parliamentary constituency with Ik*chlcs, exclusive of Edinburgh 
county and Leith and Musselburgh burghs. It lias been divided 
by the county council into three county districts (Calder, Gala 
Water, Lasswadc). The shire is under school-board jurisdiction. 

History and Antiquities. — Cramond was once a Roman sea- 
port, and various Roman objects have been discovered in its 
vicinity and along the banks of the Almond. On several heights 
are remains of early military w’orks — the mo.st important being 
that on Dalmahoy Ilill, Braidwood Castle in the pari.sh of Peni- 
cuik, and Castle (ireg on the Harburn estate in Mid Calder parish. 
Piets’ hou.ses arc found at Crichton Mains, at Borthwdek Castle, 
near Middleton House and elsew'hcre, the first being especially 
interesting from the fact that some of the stones bear marks of 
Roman masonry. There are hut -circles and a fort on Kaimes 
Hill, near Ratho; a large tumulus, with three upright stones, at 
Old Liston; a smaller tumulus at Newbattle; a cislvaen or stone 
burial che.st at Carlowrie; and standing stones at Lochend, at 
Comiston (the Caiy stone), and the “Cat Stane” near Kirkliston. 
Temple, on the South E.sk, was at one time the chief seat of the 
Knights Templars in Scotland for whom David I. here built a 
church, now in ruins. (See EDiNBrRGii.) 

MIDNAPORE, a town and district of British India, in the 
Burdwan division of Bengal. The town has a station on the Ben- 
gal Nagpur railway. Pop. (1921) 28.965. 

The District of Midxapore has an area of 5,055 sq.m, and 
a population (ig 2 i) of 2,666,660. The greater part consists of a 
large open plain under cultivation but the country along the west- 
ern boundary, known as the Jungle Mahals, is undulating and in 
the N.E. corner some hills rise to over 1,000 ft. in height. The 
eastern and south-eastern portions are swampy, richly culti- 
vated. and thickly populated. The west, which has a lateritic soil 
partly covered by jungle, is sparsely inhabited. The chief rivers 


of the district are the Hoogli and its three tributaries, the Rup- 
narayan, the Haldi and the Rasulpur. The main line of the 
Bengal-Nagpur Railway passes through the district from east to 
west; from Kharagpur the East Coast section goes to Madras and 
the line to Gomoh branches off north to Chota Nagpur. Kharag- 
pur contains the railway workshops and has a population (1921) 
of 25,280. There are three canals, the Midnapore canal, the Hijli 
tidal canal, and part of the Orissa coast canal. Drainage works 
have been constructed for a water-logged area in the south; 
there is also an extensive system of embankments. Silk, mats and 
brass and copper utensils are manufactured. 

The early history of Midnapore centres round the ancient towm 
of Tamluk (q.v.). In the i6th century it was eclipsed by Hijli 
which had Portuguese and Dutch settlements. In 1687 Job Char- 
nock occupied Hijli and sustained a long siege by the Mughal 
forces. The British administration of the district dates from 1760, 
w'hen Mir Kasim ceded it to the East India Company with Chitta- 
gong, and Burdwan as the price of his elevation to the throne of 
Bengal on the deposition of Mir Jafar. 

MIDRASH, lit. “exposition” (cf. 2 Chron. xiii., 22: xxiv., 27) 
or intensive study (dcrush) of the spirit of a passage, frequently 
used of homily and parable in opposition to literal interpretation 
(Peshai) : term applied to certain methods of scriptural exegesis 
and to a class of Jewish writings illustrating these methods. The 
importance of Midrash to an understanding of Judaism is being 
recognized more generally. It is now realized that Judaism must 
be studied from its own sources and that apocrypha and apoca- 
lypse, though exceedingly valuable for the light they shed on 
dissenting sects or shades of quasi-orthodox opinion, do not reflect 
normal Judaism. These extra-canonical books were excluded just 
because they were abnormal. The last generation, which was oc- 
cupied in their recovery and study, tended to overstate their ap- 
plication. To-day stress is laid on material which bears the war- 
rant of unbroken tradition and which is therefore a more faithful 
mirror of the main body of Judai.sm. 

This material may be divided into three groups: — (i) the rules 
of the traditional law or Halakhoh which is systematized in the 
Mishnah (see Gaon; Talmud); (2) the Midrash of the Schools, 
often called Halakhic (see Halakha) or Tannaite (i.e., Mish- 
naic) Midrash: this may be defined as the scholastic deduction 
of the traditional from the written law and consists of several 
works differing in character and style from (t) and from (3), the 
Haggadic (see IIaggadah) or homiletical Midrashim, which are 
collections of short sermons, of an ethical rather than of a legal 
nature. The Haggadic Midrash was highly esteemed but it was 
not as authoritative as the Halakhic. This was natural from the 
essential difference between the two. Halakhah may be dull ami 
legalistic but it is sober, whereas Ha^gadah is rarely dull, often 
highly imaginative and edifying, but it does not in.sist on sobriety. 
It includes many elements of extreme interest in folk-lore, 
archaeology and history. For example, I. Ziegler’s Konif^s- 
f'leichnisse dcs Midrasch (Breslau, 1903) shows how vividly llic 
Midrash illustrates the life and manners of Imperial Rome, 
especially in the provinces. 

The Halakhah is deeply spiritual and is designed to stress the 
divine immanence, .simple piety and the saintly life. The parables 
are mostly homely and the sayings terse, frequently in Aramaic, 
at one time the vernacular, and not in Hebrew, the language of 
the schoolmen. But there is also unrestrained fanta.sy, e.i^., stories 
of the Sindbad the Sailor type, which were not meant to be be- 
lieved literally. Naturally great play with the.se has been made 
by opponents of the Jews, but the authority of the IIaggadah ha.s 
never been absolute. It stands in the same relation to theology 
as a mediaeval miraclc-play to canon law or decretals. Thus, on 
July 20-24, 1263, at the great disputation at Barcelona between 
R. Moses b. Nahman and the dominicau Pablo Christian!, the 
former disarmed his opponent by repudiating the Haggadah, on 
which Pablo had based his case, and by declaring that the fablis 
were merely points in sermons, expressing at most the individual 
opinions of the preacher and lacking the sanction of authority. 

Nevertheless, the extent of the fantastic must not be exag- 
gerated. In addition to strict truth and -sheer fiction, e.g., between 
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a genuine fact of archaeology or lexicography, recovered in a 
parable or exemplified in a saying, and an angelic digression of 
apocalyptic exuberance, there is an intermediate portion which 
must neither be categorically denied nor accepted absolutely. 
This clement has been described as pragmatic historiography. 
There are three types of historical writing, the genetic or scien- 
tific, the purely narrative and the pragmatic. Religious historians 
write pragmatically, but this does not mean fraudulently. Their 
mental environment subconsciously influences them and they tend 
to prefer that record which appeals to their own age. They ex- 
pect to find in the past elements mature only in their own day. 
But ancient historians must not be brushed aside becau.se they 
fail to conform to modern standards. Their writings must be 
carefully tested. This is the way to treat the quasi -historical 
portions of Midrash. Here we find subjective history but earlier 
examples may be seen in the Bible, by examining Chronicles, 
which is a “Midrash” to Kings. Thus the life of Joash in 2 Chron. 
xxiii. differs in some details from that in 2 Ki. xi. and affords an 
illustration of the chroniclers methods. (On the Midrashic 
nature of Chronicles, sec \V. A. L. Elmslie’s Introduction in Camb. 
Bible, Chronicles, 1916.) Probably the chronicler had access to 
sources now lost and in the account of Joash a Midrash is actually 
mentioned. But such Midrashic compilations can be traced even 
before his date (4th century u.c.). 

Pragmatic historiography is exemplified in the various Dcuter- 
onomic writers. Similarly the relation between Genesis and the 
Book of Jubilees should be noted. The Apocrypha to some extent 
fills the gap between the Old Testament and the Rabbinic Mid- 
riishim, but, as has been stated, it must be used with care. Judi- 
ciously used, the Midrash and the Apocrypha may sometimes 
present a clue to a lost line of tradition: this tradition may or 
may not be valuable historically but its recovery is of interest, 
since it lay before the particular O.T. writer who discaiJed it 
or used it only incidentally. Thus Gen. xlviii., 22, contains a 
cryptic allusion to the capture of Shechem. In Jubilees xxxiv. 
(about 2nd century ij.c.) a story of this war is detailed and simi- 
lar accounts are preserved in various Midrashim. It is unlikely 
that these were mere elaborations of Gen. xlviii. 22: it may be 
inferred that an cxtracanonical tradition continued to survive the 
compilation of Genesis and ultimately assumed the exaggerated 
forms now extant. Again, Jewish traditions of Abraham in Ur 
of the Chaldees recur in the Targums, Midrashim and Jubilees 
(ch. xii., ed. Charles, p. 91; cf. also Judith, v., 16 sqq,). The 
legends of his escape from a fiery furnace may have a philo- 
logical basis, for ^ur can be interpreted as fire, but the allusion to 
the redemption of Abraham in Isa. xxix., 22, seems to indicate that 
older tradition was fuller than the present record:* in Genesis. 

Midrashic exposition was based on the theory of progressive 
interpretation. Every word of the scriptures had a definite mean- 
ing, nay, no single letter was otiose; moreover every word had 
“70 aspects.” This means that generation after generation would 
extract new lessons, all of which were deemed latent or implicit. 
Some of these interpretations were arbitrary but more often the 
arbitrariness lay not in the leaching but in the deduction. When 
it was desired to point a moral or elicit a law not always the best 
exemplar was adopted. Thus faulty proof rather than faulty 
inference is illustrated when the rare word Be-mikhsath, “in- 
niimber” (Exod. xii. 4), was u.sco to confirm the Ilalakhah that 
the man who killed the paschal lamb mu.st know how many people 
were about to share it. {Jew. Enc. Vlll., 570.) Many cases of 
apt deduction can be adduced and deductions, similarly apt or 
far-fetched, occur also in the N.T. Thus emphasis on a single 
Word is illustrated by Gal. iii. 16, where the argument rests on the 
word “seed” (and not the plural “seeds”) in the proof-text and 
fhe same word in Rabbinical writings is used to support other ar- 
guments {cf. Mishnah, Sanhedrin, iv., 5: see A. Geiger, Z.D.M.G. 
^■''58, pp. 307 sqq.: S. R. Driver, Expositor, IX. |iS8g|, pp. iS 
'<77 ). By the allegorical method Isa. Ixi. is applied to Jesus (Luke 
iv. 16-22). 

The more important Midrashim arc: — 

A. Halakhic or Tannaitc Midrashim: 

(i) Mekhilta, on Exodus. This begins at xii., the first legisla- 
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tion (the ordinance of the Passover). The later portions of 
Exodus are not commented on (as they are historical) in the 
present work, but there is reason to believe that the original was 
fuller. This famous Midrash was of the school of R. Ishmael, but 
it was concluded in the school of the patriarch Judah in the 2nd 
century a.d. (Text, M. Friedmann, Vienna 1870: I. H. Weiss, 
Vienna, 1865. German trans., J. Winter and A. Wiinschc, Leipzig, 
1909.) 

(2) Another recension of the Mckhilta, cited by mediaeval 
authors, was that of Simeon ben Yohai — ed. D. Hoffmann (1905). 

(3) Midrash hag-Gadol, a composite work on the Pentateuch, 
compiled in the 13th century, recently discovered in Arabia, con- 
tains much lost material. The Midrash is edited in part. (S. 
Schechtcr, Camb. 1902: D. Hoffmann, Berlin, 1913.) 

(4) Si fra {de-Be Rob), on Leviticus, which it follows almost 
verse by verse. Probably redacted by R. Hiyya in the beginning 
of the 3rd century a.d. (Text, M. L. Malbim, Bucharest, i860: 
1 . H. Weiss, Vienna, 1862. Latin trans. [faulty in parts] in Ugo- 
linus [The.saurus] xiv.) 

(5) Sifre, on Numbers and Deuteronomy (2nd and 3rd cen- 
turies). (Text, M. Friedmann, Vienna, 1864: H. S. Horovitz, 
Part I., Leipzig, 1917. Germ, trans. [on Deut.] G. Kittel, Stutt- 
gart, 1922.) 

B. Haggadic Midra.skim: 

(t) Midrash Rabba, on the Pentateuch and Five Rolls. Ed - 
princeps, Constantinople, 1512: frequently reprinted. Grit. ed. of 
Gene.sis Rabba by J. Theodor (unfinished), (Berlin, 1903- 
Gcrm. trans., A. Wiinsche, Bibliotheca Rabbmica, Leipzig, 
1880- ). 

(2) Tanhnma (2 recensions) on the Pentateuch, one of the 
oldest Midrashim: mentioned once in the Talmud. (Text, ed. 
S. Buber, Wilna, 18S5: the other recension, Constantinople, 
1520-22.) 

(3) Pesiqta {de Rab Kahana), 33 homilies on the festivals 
(lectionary, etc.). (Text, ed. S. Buber, Lyck, 1S68. Germ, trans. 
A. Wiinsche, Leipzig, 1885.) 

(4) Pesiqta Rabbathi, a similar but separate collection of 51 
homilies of which 28 have a Halakhic exordium. ('Pext, ed. M. 
Friedmann, Vienna, 1880.) 

(5) Midrash Shohar Tobh on P.salms, text, Warsaw, 1875. 

(6) Yalqut or “Wallet,” title of several midra.shic collections. 

Bibliography. — Articles (main and subsidiary) in Jew. Enc., 

Ha.sl.ings, D.N.B. and ER.E., G. M. Moore, Judaism, I. 125 foil. 
Cambridge (Harvard), 1927. 

MIDSHIPMAN is the title given to the officer ranking below 
the lowest commissioned olTicer, which in the British Navy is a 
sub-lieutenant. A midshipman in the British Navy is senior only 
to a naval cadet. 

Originally a midshipman was a petty officer, but after the 
Restoration, in 1660, Charles II. with his brother James, Duke of 
^"ork as Lord High Admiral, decided to train officers for the sea 
.service from an early age. Young lads were sent as volunteers with 
a “letter of service” in.structing the admirals and captains of the 
warships to which they were drafted that the bearer was to lie 
.shown “.such kindness as you shall judge fit for a gentleman, both 
in accommodating him in your ship and in furthering his improve- 
ment.” Until 1 720 these young gentlemen were known as “king's 
letter boys.” Originally, the future officers entered the service at 
a very youthful age, but at a later stage no boy could be borne on 
a ship’s books until he was 13, except in the case of an officer’s 
son, who might be entered at 1 1. 

First class volunteers were permitted to wear naval uniform. 
They were generally styled “youngsters” and came directly under 
the care of the gunner, who was supposed to superintend their 
mess and general welfare. Their nautical studies were attended to 
by a school master, or in his absence the captain was expected 
to take a personal interest in them. At the age of 15, when pro- 
moted to midshipmen, they became known as “oldsters’ and 
formed a mess among themselves with the mates. After serving 
two years they became eligible for promotion to master’s mate. 

The practice of sending boys to sea at such a very early age 
proved unsatisfactory, and a Naval Academy was founded at 



46 o MIDSOMER NORTON— MIDWIFE-TOAD 


Portsmouth in 1729, in which forty lads were trained for sea 
service. In 1773 the school was reorganized and the number in- 
creased from forty to seventy. In 1806 it was again reorganized 
and became known as the Naval College. The number of mid- 
shipmen borne in a man of war in 1815 was in proportion to the 
size of the ship. Thus a first rate was allowed 24, a second rate 
15 and a third rate 12 and so on in proportion. 

In 1S37 the practice of sending boys direct to sea under in- 
structors in the ships superseded the school, but in 1857 the 
system of preliminary training was reverted to and remains the 
basis of the supply of officers to the executive branch of the 
navy to tlii.«: day. It was in this year that the training ship 
“Britannia” was established. As the numbers became too great 
for the one ship, in 1S64 a second ship, the “Hindustan” was 
linked up. It shares the name of the parent ship. 

In 1902, under the aegis of Admiral Sir John Fisher, entry 
into the navy was completely reorganized, the preliminary train- 
ing being modernized, while the period was extended from two 
years to about four. The first half of the course was spent at the 
Royal Naval College at Osborne, Isle of Wight, and the remainder 
at the newly-built Royal Naval College, Dartmouth. In 1921 
Osborne College was abolished and the preliminary training for 
the greater part of the executive branch of the navy is now carried 
out at Dartmouth College alone. 

Cadets now (1928) join the College, after a competitive exam- 
ination. at about 13^ years of age. They do 3J years there, after 
which they are appointed to sea-going ships. When they have 
served eight months afloat they are rated midshipmen. Special 
entry cadets, limited in number, enter the service by competitive 
examination about the age of 17. They do twelve months in a 
training ship before being rated midshipmen. 

As a midshipman an officer serves two years and four months 
before he is qualified to pass the first of a series of five examina- 
tions for eventual promotion to lieutenant. The initial examina- 
tion is one to test his ability as a seaman. If he proves this to the 
satisfaction of a board of captains and commanders, he is given 
the acting rank of sub-lieutenant. He is confirmed in this rank 
when he has also passed examinations in general education, gun- 
ner}’, torfiedo. navigation and pilotage. Although a midshipman 
is regarded as being to a large extent under instruction, he is given 
very definite, if not unduly weighty, responsibilities as an officer, 
including such duties as complete charge of one of the ship s 
boats, sometimes one of the smaller guns, a fire control or am- 
munition supply party, while in the administrative work of the 
ship he is the principal assistant to lieutenants of divisions and 
officers of quarters. 

Midshipmen selected for the engineering branch of the Navy 
go to the Royal Engineering College, Keyham. Devonport, where, 
after duly qualifying, they are promoted to sub-lieutenant. 

Paymaster midshipman is the present day title of the sub- 
ordinate officer who used to be called a clerk R.N. He enters as a 
paymaster cadet and is promoted after twelve months service 
afloat. also Nautical Terms: Gunroom.) 

See Falconer, Marine Dictionary; King*s Regulations and Admiralty 
Instructions (H.M. Stationer>’ Cfffice) ; Appendix to the Navy List 
(H.M. Stationer}' Office). (E. A.) 

THE UNITED STATES 

In the U.S. Navy midshipman is the title given to the student 
undergoing the course at the U.S. Naval Academy (q.v.), prepara- 
tory to entering the lowest commissioned ranks. As such he is 
an officer in a qualified sense. He is appointed a midshipman in 
the Navy, not merely at the Naval Academy, is subject to the 
orders and regulations of the Navy Department, but does not 
participate in the benefits of retirement or longevity. He may be 
ordered to sea duty, although this is not customary except on 
practice cruises. He ranks after a commissioned warrant officer, 
and ahead of a warrant officer. 

When the naval forces were first established, midshipmen were 
seagoing officers in training for commissions, with rank and duties 
similar to those of the Briti.sh Navy of that time. In the Revolu- 
tionary War midshipmen were appointed by the commanders of 
vessels, but practically all were discharged at the end of the war. 


In the great expansion after the authorization of a new national 
navy in 1794, the president was empowered to appoint as many 
midshipmen as desired. They were appointed from civil life 
without special regard to education or aptitude, but in the ensuing 
naval wars with France and the Barbary States, and the War 
of 1812, theirs was a record of great activity and gallantry. Age 
at entry was generally 14 to 20, but this varied. Stephen Decatur 
was warranted a midshipman at 20, and commissioned a lieutenant 
at 21. David G. Farragut entered at 9, and became a lieutenant 
at 24. In 1827 the grade of passed midshipman was established. At 
the age of 20, and having served three years at sea, a midshipman 
w’as eligible for promotion lo passed midshipman. The time of 
promotion to lieutenant varied, depending on the vacancies. 

In the Navy regulations of 1802, commanding officers were en- 
joined to consider the midshipmen as “meriting in a special degree 
the fostering care of their Government,” and to see that the 
schoolmasters (at that date the chaplains) were diligent in in- 
structing them. Later, schoolmasters were added to the ships. 
However, the system of giving instruction on board ship did not 
prove satisfactory. This led to proposals from many sources 
often from the service itself, for a naval school similar to the 
Military Academy established in 1802. Nearly every secretary 
of the navy from 1814 to 1845 recommended it. In the meantime 
the iTiid.>^hipmcn received such instruction as the system permitted, 
at sea, and at the navy yards at Boston, New York, Norfolk and 
Philadelphia, where professors of mathematics and languages were 
stationed. 

With sail as the motive power, and the old smooth-bore ord- 
nance, “the young gentlemen of the watch” could master the 
elements of their profession at sea. even if they did not acquire 
a liberal education. But the advent of steam and the swift ad- 
vances in the arts and sciences soon made more efficient instruc- 
tion imperative. Congressional action continually failed, but in 
1S45 secretary of -the navy George Bancroft set up a 
naval school on the site of Ft. Severn, Annapolis, Md., by con- 
centrating there all the equipment and instructors available, and 
ordering the attendance of all midshipmen undergoing instruction 
at the navy yards. Acting midshipmen, aged 13 to 16, attended 
one year; they were then warranted midshipmen and served at 
sea for three years; then returned for another year’s study, final 
examinations and promotion to pas.sed midshipmen. In 1850-51 
the Naval school was reorganized as the U.S. Naval Academy. 

For many years the Navy Department had been free to ap- 
point as many midshipmen as it pleased. In 1845, Congress 
provided that midshipmen should be appointed from each State 
or Territory in proportion to the number of representatives and 
delegates. This principle has been adhered to. 

The students at the Naval Academy have been called, in turn, 
acting midshipmen, midshipmen, cadet midshipmen and cadet en- 
gineers, naval cadets, and again, midshipmen. From 1873 to 
1912 the academic course was six years, the last two of which 
were spent at sea. In 1912 the course was reduced to four years, 
the midshipmen, upon graduation, being commissioned as ensigns 
in the line or staff corps of the Navy, or as second lieutenants in 
the Marine Corps. 

See J. R. Soley, Historical Sketch of the Naval Academy (1870) ; 
Park Benjamin, The United States Naval Academy (igoo) ; Ralph 
Earle, Life at the U.S. Naval Academy (igi7) ; Navy Regulations 
(1802, 1814, ct seg .) ; Navy Registers; Naval Academy Registers ann 
Regulations Governing the Admission of CaftdidaUs into the U.S. 
Naval Academy as Midshipmen, published by the Bureau of Naviga- 
tion, Navy Department. (S. S. R ) 

MIDSOMER NORTON, an urban district in Somerset- 
shire, England, 12 J m. S.S.W. of Bath on the G.W. railway. Fop 
(1921) 7,780. The town is situated between two branches of th( 
river Soraer. The church of St. John the Baptist, mainly Fcr 
pendicular, has in its tower three bells presented by Charle.s H 
Both this town and the adjacent urban district of Radstock (poP 
3.661) have a considerable trade in coal, which is mined in the 
vicinity. The coalfield extends north-westward towards Bristol. 
The industries include manufacturing of textiles and leather goods 
MIDWIFERY: sec Obstetrics. 

MTD WIFE-TO AD i see Alytes. 
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MIERES, a town of northern Spain, in the province of Oviedo, 
12 m. by rail S.E. of Oviedo, on the river Caudal, a tributary of 
the Nalon. Pop. (1920), 40,560. Mieres is the chief town of a 
mountainous, fertile and well-wooded region in which coal, iron 
and copper are extensively mined and sulphur and cinnabar arc 
obtained in smaller quantities. The town contains large iron 
foundries and chemical works, and has an active trade in fruit, 
cider, timber and live stock. 

MIEREVELT (MIEREVELD or MIREVELDT), 
MICHIEL JANSZ VAN (1567-1641), Dutch painter, was 
born at Delft on May i, 1567, the son of a goldsmith, who 
apprenticed him to the copperplate engraver J. Wierix. He sub- 
sequently became a pupil of Willem Willemz and Augustyn of 
Delft, until Antonio van Montfort (Blockland), who had seen 
and admired two of Mierevelt’s early engravings, “Christ and the 
Samaritan” and “Judith and Holof ernes,” invited him to enter 
his school at Utrecht. He remained at Utrecht till the death of 
Montfort (1583), and then settled at Delft. Devoting himself 
first to still life, he eventually took up portraiture, and the many 
commissions entrusted to him necessitated the employment of 
numerous assistants, by whom hundreds of portraits were turned 
out in factory fashion. The works which are certainly his are 
remarkable for sincerity, severe drawing and harmonious colour, 
l)ut comparatively few of the two thousand or more portraits that 
[)ear his name are wholly his handiwork. He went frequently to 
The Hague, where he entered the guild of St. Luke in 1625. 
Though Mierevelt is chiefly known as a portrait painter, he also 
executed some mythological pieces. Many of his portraits were 
reproduced by Dutch engravers. He died at Delft on June 27, 
1O4T. 

The Ryks Museum in Amsterdam has the richest collection of 
Mierevelt’s works, chief of them being the portraits of William, 
Philip William, Maurice and Frederick Henry of Orange, and of 
the count palatine Frederick V. At The Hague Museum arc the 
portraits of four princes of the house of Orange, of Frederick V., 
king of Bohemia, and of Louise de Coligny as a widow. Other por- 
traits by him are at nearly all the leading continental galleries, 
notably at Brunswick (2), Schwerin (1), Munich {2), Paris 
(Louvre, 4), Dresden (4), Berlin (2), Hanover (2), London Por- 
trait gallery (7). The town hall of Delft has numerous examples. 

MIERIS, FRANZ VAN, called the elder (1635-1681), son 
of Jan van Mieris, and chief member of a family of Leyden 
painters, was born, according to Iloubraken, at Leyden on April 
16, 1635, and died there on MarchJi2, 1681. 

Franz took service with Abraham Torcnvliet, a glazier who kept 
a school of design. In his father’s jewellery shop he became 
familiar with the ways and dress of people of distinction. His eye 
was fascinated in turn by the sheen of jewellery and stained glass; 
and, though he soon gave up the teaching of Torenvliet for that of 
Gerard Dou and Abraham van den Tempel, he acquired a manner 
which had more of the nnish of the exquisites of the Dutch school 
than of the breadth of the disciples of Rembrandt. He seldom 
chose panels of which the size exceeded 12 to 15 in, Mieris never 
ventured to design figures as large as life. Characteristic of his art 
in its minute proportions is a shiny brightness and metallic polish. 
The subjects which he treated best are those in which he illus- 
trated the habits or actions of the wealthier clas.ses; but he some- 
times succeeded in homely incidents and in portrait, and he some- 
times ventured on allegory. He often rivalled Ter Borch in the 
iaiihful rendering of rich and highly-coloured woven tissues In 
the form of his composition, which sometimes represents the 
framework of a window enlivened with greenery, and adorned with 
bas-reliefs with figures to the waist, his model is Gerard Dou. 

One of his best-known pieces, a party of ladies and gentlemen 
at an oyster luncheon, in the Hermitage at Leningrad, bears the 
’*ate of 1659. Another beautiful example, the “Doctor Feeling a 
Lady’s Pulse” in the gallery of Vienna, is dated 1656. In the same 
gallery is one of his masterpieces “the Cavalier and the Lace- 
maker,” dated 1660. In 1657 Mieris was married at Leyden. On 
May i4j 1658 he was elected a member of the Guild at Leyden. 
Of the numerous panels by Mieris, twenty-nine at least are dated 
— the latest being an allegory, long in the Ruhl collection at 


Cologne, showing drinking, smoking and dicing, in the year 1680. 

Mieris received valuable commissions from Archduke Leopold, 
the elector-palatine, and Cosimo 111 ., grand-duke of Tuscany. His 
practice was large and lucrative. If there be a difference between 
the painter’s earlier and later work, it is that the former was 
clearer and more delicate in flesh, whilst the latter was often darker 
and more livid in the shadows. 

MIFFLIN, THOMAS (1744-1800), American soldier and 
politician, was born in Philadelphia (Pa.), on Jan. 10, 1744. 
Mifflin was a member of the Pennsylvania house of representa- 
tives in 1772-75, and was sent as a delegate to the first Conti- 
nental Congress. He entered the continental service in June 
1775, was appointed quartermaster-general in August, became a 
brigadier-general in May 1776, and major-general in Feb. 1777. 
In the autumn of 1777 Mifflin was a leader of the Conway Cabal 
which attempted to replace Washington by Horatio Gates. The 
faction gained sufficient power to secure the appointment of 
Gates as head and of Mifflin as a member of the board of war. 
In March 1778, Nathanael Greene superseded Mifflin as quarter- 
master-general; in October he was removed from the board of 
war; and in Feb. 1779, he resigned as major-general. Mifflin was 
a delegate in Congress in 1 783 and in November of the Siime year 
was made president of that body. He was speaker of the Penn- 
sylvania general assembly (1785-88), president of the State su- 
preme executive council (1788-90) and the first governor of the 
State (1790-99). He died at Lancaster on Jan. 20, 1800. 

See Williiim Rawle, “Sketch of the Life of Thomas Mifflin,” in 
Memoirs oj the Historical Society of Pennsylvania (vol. ii. part 2, 
Philadelphia, 1830); and J. H. Merrill, Memoranda Relating to the 
Mifflin Family (Philadelphia, 1890). 

MIGNARD, PIERRE (1610-1695), called— to distinguish 
him from his brother Nicholas — ^Lc Remain, French painter, 
was born at Troyes in 1610, and came of a family of artists. In 
1630 he left the studio of Simon Vouet for Italy, where he 
spent twenty-two years, and made a reputation which brought him 
a summons to Paris. Successful with his portrait of the king, and 
in favour with the court, Mignard pitted himself against Le Brun, 
declining to enter the Academy of which he was the head, and 
organizing the opposition to its authority. The history of this 
struggle is bound up with that between the old gilds of France 
and the new body which Colbert, for political reasons, was deter- 
mined to support. Shut out, in spite of the deserved success of 
his decorations of the cupola of Val de Grace (1664), from any 
great share in those public works the control of which was the 
attribute of the new Academy, Mignard was chiefly active in 
portraiture. Turenne, Moliere, Bossiiet. Mainlenon (Louvre), La 
Valliere, Sevigne, Montespan, Descartes (Castle Howard), all 
the beauties and celebrities of his day, sat to him. His readiness 
and skill, his happy instinct for grace of arrangement, atoned 
for want of originality and real power. With the death of Lc 
Brun (1690) the situation changed; Mignard deserted his allies, 
and succeeded to all the posts held by his opponent. These late 
honours he did not long enjoy; in 1695 h*'* died whilst about to 
commence work on the cupola of the Invalides. His best com- 
positions were engraved by Audran, Edelinck, Masson, Poilly, etc. 

MIGNE, JACQUES PAUL (1800-1875), French priest and 
publisher, was born at St. Flour, Cantal, on Oct. 25, 1800. He 
studied theology at Orleans, was ordained priest in 1824 and 
placed in charge of the parish of Puiseaux, in the diocese of 
Orleans. In 1833 he went to Paris, and started LUnivers religieiix. 
Three years later, he opened at Petit Montrouge, near Paris, 
the great publishing house which brought out in rapid succession 
numerous religious works at popular prices. The best known 
of these are: Scripturae sacrae cursus completus, and Theologiae 
cursus (each in 28 vols., 1840-1845); Collection des auteurs 
saerrs (100 vols., 1846-1848); Encyclopddie theologique (171 
vols., 1844-1866); Patrologiac cursus completus, Latin series 
in 221 vols. (1844-1855, 2nd edition, 1878 seq.); Greek series, 
first published in Latin (85 vols., 1856-1861); with Greek text 
and Latin translation (165 vols., 1857-1866). Unfortunately these 
editions do not come up to the requirements of modern criticism. 
By far the most noteworthy is the Patrology, which was superin- 
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tended by the learned Benedictine J. B. Pitra. Its vast scope 
leaves it still unique and valuable, where other editions of special 
works do not exist. The indices in 3 vols. are arranged so that 
one may easily find any reference in the patristic writings. In 
February 1868 a great tire destroyed the whole of Migne's print- 
ing premises, but he established a ne>v hou.'^c in Paris, w'hich was 
purchased in 1876 by the publishers Gamier Freres. He died in 
Paris on Oct. 25, 1875. 

For a more complete account of Migne’.^^ life, .vrr the article in the 
Catholic EficyrlopiU'dia (New York, 1906 scq.), 

MIGNET, FRANCOIS AUGUSTE ALEXIS (179^^- 

1884), French historian, was born at Aix-en-Provence on May 8, 
1 796. and died in Paris on March 24, 1SS4. His father, a Vendean 
by birth, was a locksmith. Francois studied at Avignon in the 
/yccc where he was afterwards professor (1S15): he returned to 
Aix to study law, and in 181S was called to the bar. His memoir 
on Lrs Institutions de Saint Louis was crowned in 1S21 by the 
Academic des Inscriptions ct Belles Lett res. He then went to 
Paris, where he w’as soon joined by his friend and compatriot, 
Adolphe Thiers, the future president of the French republic. He 
became a member of the staff of the Coiirricr Fnin(;ais which car- 
ried on a tierce warfare against the Restoration. In 1830 he 
founded the National with Thiers and Armand Carrel. He then 
became director of the archives at the Foreign Oftice. where he 
stayed till the revolution of 1S48, when he was di.smissed. He had 
been elected a member of the Academie des Sciences Morales et 
Politiques, re-established in 1832, and in 1837 was made the per- 
manent secretary; he was also elected a member of the Academie 
Fran(,'aisc in 1836. With the exception of his Ilistoirc dr la Revo- 
lution jranQdisc (1824), a political manifesto, all his early works 
refer to the middle ages. For a long lime he was occupied 
with a history of the Reformation, but only one part of it, 
dealing with the Reformation at (Geneva, has been published. His 
Histoirc de Mane Stuart (2 vols., 1851; is well worth reading; 
the author made liberal use of some important unpublished docu- 
ments, taken for the greater part from the archives of Simancas. 
He devoted some volumes to a history of Spain, which had a well- 
deserved success — Charles Quint, son abdication, son sejour, et 
sa mart an monasterr de Yustc ( J845 ) ; Antonio Perez et Philippe 
II, f 1845) ; and Ilistoire dc la rivalite de Francois /. et de Charles 
Quint (1875). At the same time he had been commi.s.sioned to 
publi.sh the diplomatic acts relating to the War of the Spanish Suc- 
cession for the Collection des docunients inedits; only four vol- 
umes of Ncf’ociations were published (1S35-42), and they do 
not go further than the peace of Xijmwegen; but the introduction 
is celebrated, and Mignet reprinted it in his Melany,cs historiques. 

See the eulogy of Mignet by Victor Duruy, delivered on entering 
the .Academie Francaise on June 18. 1885, and the notice by Jules 
Simon, read before the Academic des Sciences Morales et Politiques on 
Nov. 7, 18S5. 

MIGNON, ABRAHAM (1640-1697), Dutch painter, was 
born at Frankfort. His father, a merchant, placed him under the 
still-life painter Jacob Merrel, by whom he was taken to Holland 
about 1660. He then worked under dc Heem at Utrecht, where 
in 1675 he married the daughter of the painter Cornelis Willacrt.s. 
Sibylle Mcrian (1647-1 71 7 k daughter of the engraver Matthew 
Merian, became his pupil and achieved distinction as a flower 
painter. He died at Wetzlar. Mignon devoted himself almost 
exclusively to flowers, fruit, birds and other “still life,’" though 
at times he also attempted portraiture. His flower pieces are 
marked by careful finish and delicate handling. His favourite 
scheme was to introduce roses against a dark background. Fifteen 
paintings (twelve signed) are at Dresden; six at the Louvre, four 
at the Hermitage, and others at the museums of Am.stcrdam, The 
Hague, Rotterdam, Brussels, Munich, Karlsruhe, Brunswick, 
Cassel, Schwerin, Copenhagen and Turin. 

MIGNONETTE or MIGNONNETTE (i.e., “little darl- 
ing”;, the name given to a popular garden flower, Reseda odorata 
(family Resedaceae), highly esteemed for its delicate but delicious 
perfume. The mignonette is generally regarded as an annual and is 
a plant of diffuse decumbent twiggy habit, scarcely reaching a 
foot in height, clothed with bluntish lanceolate entire or three- 


lobed leaves, and bearing longish spikes — technically racemes — 
of rather in.significanl flowers at the ends of the numerous branches 
and branchlets. The plant thus naturally assumes the form of a 
low dense mass of soft green foliage studded over freely with the 
racemes of flowers, the latter unobtrusive and likely to be over- 
looked until their diffused fragrance compels attention. It is 
probably a native of north Africa and wns sent to England from 
Paris in 1742; and 10 years later it. appears to have been sent 
from Leiden to Philip Miller at Chelsea. The small six-pctalled 
flowers are somewhat curious in structure: the two upper petals 
are larger, concave, and furnished at the back with a tuft of club- 
shaped filaments, which gives them the appearance of being 
deeply incised, wliile the two lowest petals are much smaller and 
undivided; the mo.st conspicuous part consists of the anthers, 
which arc numerous and of a brownish red, giving the tone of 
colour to the inflorescence. In the varieties named Golden 
Queen and (iolden Machet the anthers have a decided lint of 
orange-yellow, which imparts a brighter golden hue to the plants 
when in blossom. A handsome proliferous or double-flowered va- 
riety has also been obtained, which is a very useful decorative 
plant, though only to he propagated by cuttings; the double white 
flow'ers grow, in large massive panicles (proliferous racemes), and 
are equally fragrant with those of the ordinary forms. 

Though practically an annual in Great Britain, as already noted, 
since it flowers abundantly the first season, and is destroyed by 
the autumnal fro.sts, and though recorded as being annual in its 
native habitat by De.sfontaines in the Flora Atlanticay the mignon- 
ette, like many other plants treated in England as - annuals, will 
continue to grow on if kept in a suitable temperature. Moreover, 
the life of this and certain other plants of this semi-annual char- 
acter may be prolonged into a second season if their flowering and 
seeding are prevented. The young plants arc grown under glass, 
and their flowering prevented by nipping off the blooming tips of 
the shoots, so that they continue their vegetative growth into the 
.second season. 

In classifying the odours given off by plants Rimmel ranks the 
mignonette in the class of which he makes the violet the type; and 
Fee adopts the same view, referring it to his class of “iosmoids.” 

The genus Reseda contains about 55 species, natives of Europe 
and west Asia. R, luteola, commonly called dyer’s-weed or weld, 
yields a valuable yellow dye. R. alba is a fine biennial about 2 ft. 
high, with erect sjfikes of whitish flowers. 

MIGNONS, LES. In a general sense the French word 
mi^jion means “favourite,” but the people of Paris used it in a 
special sense to designate the favourites of Henry HI. of France, 
frivolous and fashionable young men, to whom public malignity 
attributed dissolute morals. The best known of the mignons were 
the dukes of Joyeuse and of Epernon. 

MIGRAINE. Ilemicranuiy migraine, megrim, brow-ague and 
sick headache are various terms employed to describe what by 
some is considered to be a form of neuralgia, and by others as a 
paroxysmal neurosis or nerve storm. An attack may come on 
suddenly, but, in general, begins by a dull aching pain in the brow 
or temple, which steadily increases in .severity and extent, but re- 
mains usually limited to one side of the head. It attains at times 
an extreme degree of violence, and is aggravated by movement, 
loud noises or bright light. There is more or less nausea, and 
when the attack reaches its height vomiting may occur, after 
which relief comes, especially if sleep supervene. An attack of 
this kind may last for a few hours or for a whole day, and after 
it is over the patient feejs comparatively well. It may recur 
periodically, or, as is more common, at irregular intervals. During 
the paroxysms, or even preceding them, sensory disturbances may 
be experienced, especially affections of vision, such as ocular spec- 
tra, hemiopia, diplopia, etc. Gout, eyestrain and intestinal tox- 
aemia have been put forward as causes of migraine. 

MIGRATION. Migrations, or the shiftings of peoples, have 
been universal on the earth in space and time, but there have also 
been migrations or transmissions of cultural objects and ideas 
which frequently have little relation with the former and these 
may be termed cultural drifts. 

Most primary migrations of mankind may be traced to need 
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of food. The practice of tilling the soil, in order to obtain a 
more or less reliable supply of food, by its nature tends to anchor 
a people to the land, and all permanence of work with a re- 
Iial 3 le food supply forms an essential condition for continuous 
residence in one spot; when these fluctuate, unrest arises and in- 
dividuals or communities are set in motion. 

For the greater part of the very lonf? time that man has been 
in existence he has been merely a collector of food or a hunter. 
Where game was plentiful or wild vegetable food abundant he 
could live in moderate sized communities, but normally any 
country would be very sparsely inhabited, therefore there would 
be a necessity for migration when the population grew too numer- 
ous for the food supply. Usually the game migrate sea.sonally 
to seek fre.sh feeding-grounds, or for other reasons, but this 
movement may be merely a backward and forward shifting 
within a particular range and naturally the hunters would ac- 
lompany them; during the winter months the Eskimos live on 
the sea coast so as to be able to catch seals on which they mainly 
dei)fnKl for food, but in the summer they shift to inland areas, 
where they can hunt reindeer, or, in the more northerly regions, 
the musk ox, and also they can then procure more v'aried diet, 
(‘ollectors of vegetable food within their various countries have 
similarly to move where a particular root, seed or fruit crop is 
ripe. Movements of these kinds though dictated by necessity 
are to some extent voluntary. 

Movements are compulsory when changes of climate or of 
geographical conditions cause a comi 3 lcte shifting of the flora 
and fauna, ns, for example, during the major and minor fluctua- 
tions of temperature in the glacial periods of northern latitudes, 
northerly or southerly shif tings of the rain belts further south, 
ilesiccation, elevation or depression of land, changes in the coast 
line, and so forth. Man was forced to move as his food decreased 
or the climate became too rigorous, and the directions in which 
he moved were similarly conditioned, but in addition were de- 
termined to a large extent by open land or by barriers of vari- 
')us kinds. Human movements resulting from the.se cau.ses may 
well have been slow, and archaeological ev-deme .shows that even 
in very early times they extended over the greater part of the ; 
earth's surface. A warning may here i>e given that a similarity , 
in stone imiflemenls, for example, does not neccs.sarily imply a ’ 
sirict synchronism for these artifact.^ in luiropc. South Africa, I 
India or Australia. The fluctuating character of many of these 
phtMiomena acted frequently as a force-pump or as a suction- 
|)iimp, at one time expelling a i3eople from a given area at another 
lit ratting them towa.rds it. It is obvious that in very early times 
We can have no historical record of such hai)p<*nings, but archae- 
iilngy gives suflich.'nl indications that they occuiieil. 

As examples of historical events of ihis nature the following 
may be cited, though what occurred in earlier times can only be 
inferred, but it is not unreasonable to suppose that they v.ere 
analogous. 

It is obvious that during the advent of a glacial period the 
increasing Adds of snow and ice would drive the people who 
I lien lived in north-west Eurojie (and we have evidence that 
I here were men in England in preglaci;d times) further south 
where livelihood was possible, and similarly there would be a 
southerly shifting of peoples who were accustomed to a genial 
climate. The formation of a non hern ice-cap would result in a 
outherly shifting of the temperate rain- and slorni-bells in pro- 
portion to the advance of the ice. Thus the wide belt of northern 
Atrica which is now the desert of Sahara would then be a well- 
'^atered, habitable country of grass-land and savanna. The same 
‘Applies to the arid areas of western Asia. There was, therefore, 

‘‘ continuous stretch of pleasant lands from Central Asia, through 
I’ersia, Arabia and north Africa to the Atlantic. When the ice 
I'lreatcd the storm-belt shifted further north and thc.se areas 
^'iice more became dry and thirsty lands. A recurrent phenomc- 
i*<>n of this kind must have occurred with each major glaciation. 
^1 We assume that a ptwple long habituated to live on the fringe 
the ice-cap and to hunt reindeer and other arctic animals 
would prefer to continue its mode of existence then it would fol- 
the retreating ice, and it seems as if this had been the case 


for the Eskimo. Magdalenian man in western Europe lived under 
arctic conditions and certainly the characters of the Chancclade 
skull of western P'rance are very similar to those of the Eskimo 
of arctic North America, but it does not follow that the Eskimo 
ever lived in Europe. The savanna belt of north Africa and 
western Asia, just referred to, would afford an easy migration 
corridor between Asia and Africa, and when that area became 
uncomfortably dry a movement of population could take place 
to the north or south. If the people then living there were origi- 
nally inhabitants of a temperate region they would be more likely 
to drift northwards than southwards. (See Climate, History 

OF.) 

According to Peltersson a period of maxima of tide-generating 
force attained its latest phase in a.d. 1434 and ha.«i a periodicity 
of about 1,800 years. In the 14th century the devastating storm- 
floods of the North sea and the Baltic roasts resulted in cold 
IH*riods and inundations in the northern countries with their 
consequences, famine and migrations of the population. About 
1,800 years earlier similar storni-floods impoverished the people 
of the late Bronze age of Scandinavia, and land-elevation and de- 
terioration of climate occurred throughout the north Atlantic. 
About 700 B.c. the amber trade route shifted from the Elbe and 
Weser to the Vistula, which indicates that the supply of amber 
was thenceforth chiefly derived from the Baltic instead of from 
the North .sea, which was then in a temi)estuous condition. There 
are statements in literature which connect the invasion of the 
Teutons and Cimbri into Gallia and later into Italy with a big 
inundation of the sea which destroyed their home.steads in Jut- 
land. These catastrophes probably began as early as the 6th 
century n.c. There were als(* traditions amongst the Druids that 
their ancestors had been expelled from the islands on the other 
side of the Rhine by hostile tribes and by a great invasion of the 
ocean. IVtliTsson regards this as the primary cause of the great 
migrations in the first millennium u.c. which began with the de- 
cline of the Bronze-age. civilization through cat.istrophes in nature 
which forced the inhabitants of the North sea countries to emi- 
grate, and he finds that a maximum of oceanic disturbances must 
have occurred about the 3rd and 4th century n.c'., as also hap- 
pened about A.D. 1300-1400. He adds, “Apparently a warm, ice- 
less period, which favoured agriciiltuie and .shipping and allowed 
the Scandinavian races to expand in the powerful manner which 
characterizes the Viking age, must have occurred between the 
interval of the two maxima of 400 B.c. and a.d. 1400. This pros- 
perous epoch then corre.sponds to the former post-glacial heat- 
period or the Kjokken-rnddding — and the earliest stage of the 
Bronze age. The reiiuanbrancc of the bygone civilization 2,000 
years earlier lived in the myths of the German race and found 
its expression in the EM/. According to Victor Rydberg the 
myths of the EMi centre in a great catastrophe in nature, the 
I'irnbuM Inter, or “Gdtterdammcrung." when frost and snow 
ruled the world for generations. {(). Tetlers.^on, Lr Svensku 
Uydroj^n/fisk-Biul. Kow. Skrijtcr, V., and cf. C. E. P. Brooks, The 
Evolution of Climaic, p. 147, i(;2 2; Climate through the Ages 
ligjOj; cf. G. C. Simpson, Q.J.R. Meieoroi. Soc. liii., p. 213, 
1Q27.) 

O. Pettersson {Ur Svc/iska Jlydrografisk-Biol. Kom. Shrift er, 
V.) states that in the 10th and i Tth centuries a strong emigration 
look place from Norway to Iceland and Greenland, one Viking 
fleet taking 750 to 1.000 persons to Greenland; at this time the 
climate of Iceland and Greenland was comparatively mild, as 
there w'as no ice-blockage of the north coast of Iceland or round 
southern Greenland. .At the end of the 13th century the fir.st 
signs of an ice lilockade appeared and at the close of the 14th 
century there was a great accumulation of drift ice off the east 
coast of Greenland. At. the close of the 13th and beginning of 
the i4lh century there began an invasion of Eskimo from the 
north which eventually wiped out the colonies of Norsemen. This 
invasion must not be regarded as a common raid, it was the 
migration of a i 3 Cople, and like other big movements of this kind 
was impelled by altered conditions of nature, in this case the 
alterations of climate caused by the advance of the ice. The 
Eskimo then lived further north in Greenland and North America, 
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but when the climate deteriorated and the sea which pave them 
their livinp was closed by ice the Eskimo had to find a more suit- 
able neighbourhood. It should, however, be noted that F. Nansen 
(In Northern Mists, p. ii., 95, 1911) stronply combats the view 
that the Eskimo pradually overpowered and exterminated the 
Norsemen. The settlements were almost entirely cut off from 
Norway, imjiorts of corn and Hour iinally ceased, stock could 
not be renewed, and unaccustomed dietary conditions, disease 
and probable decreased birth-rate in his view sufticiently account 
for the decline of the settlements and he asserts that this was 
not due to “the peaceful and unwarlike Eskimo.’' In any case 
this illu.st rates the ditficulty of maintaininp an artificial migra- 
tion in a country where conditions are such that Europeans, who 
are de|>endent upon fresh supplies from the. home country, can 
barely live. The climatically induced migration of the Eskimo 
at least reasserted the superior viability of a people long accus- 
tomed to special local conditions. 

The question whether central Asia is becoming drier has been 
discussed for many years. Kropotkin held that there is a gradual 
desiccation irrespective of periods of greater or less rainfall. 
Ellsworth Huntington has written repeatedly on this problem and 
in The Pulse of Asia (1907); Palestine atid its Transformation 
( 1911') and other writings has accumulated evidence to show that 
the duct nations in the prosperity of ancient civilizations are ulti- 
mately due to climatic conditions. Thus in the Nearer East there 
was progress and peace, save for dynastic wars, when the rain- 
fall was suflicient, but when it began to diminish the peoples of 
the ])Oor lands and deserts were set in motion. I"or example, after 
1700 B.c. we hear of invasions from the desert and elsewhere. 
Kassites invaded Media. Elam and Baindonia, and EgvTDl was 
swamped by the Hyksos, who brought their families, flocks and 
herds, and introduced the horse to Egypt, and we know that 
famine was the rea.son for the migration of Hebrews into Egypt. 
For 200 years after the expulsion of the Hyksos Egypt again 
prospered. .-Xbout 1400 B.c. the Aramaeans invaded Syria from the 
south and the Hitt it es from the north. The second millennium 
was a period of depre.ssion in the ancient East; from Arabia, 
Central Asia and Europe new nations immigrated into the lands 
of ancient civilization. This universality was probably due to 
widespread adverse economic conditions which were beyond 
human control. This sort of thing has happened time after time, 
and analogou.^ incidents have doubtless occurred elsewhere among 
peoples beyond the ken of history. I'hc theory that the increasing 
aridity of parts of Central A.sia is the direct result of climatic 
change has been disputed by several authorities (c/, A. Stein, 
Geo^. Jnurn. Ixv.. pp. 485-490, 1925; R. C. F. Schomberg, GJ., 
Jxxii.. iJ. 357. 19:8 I. 

Elaborate hypotheses have been promulgated about sunken 
continents. There is a considerable literature about “Atlantis” 
and Macmillan Brown adduces evidence satisfactory to himself in 
favour of a sunken continent or. at all events, of great land 
areas in the Pacitk. Naturally the existence of great land masses 
in thc.se oceans in human times would have had a considerable 
effect on migrations if. as is claimed, they belong to human times, 
but. on the other hand, existing distributions can, on the whole, 
be satisfactorily explained by pre.sent conditions. 

We do know, however, that great tracts of land have been 
alternately submerged and elevated within relatively recent times, 
for example, men hunted game over what is now the North sea, 
and coastal areas are (on.stantly liable to fluctuations of level. 
There is thus ample evidence for compulsory migrations or .shift- 
ings of populations due to cau.ses entirely beyond the control of 
man. 

The direction in which all migrations take place is conditioned 
by geographical factors. We may take it as axiomatic that peo- 
ple will usually .seek conditions similar to tho.se to which they 
have become accustomed. This is, on the whole, true for modern 
emigrations and colonizations. 'Fhere is a distinct tendency for 
jxjople to emigrate to similar latitudes or to countries with a 
climate which re.sembles that of the home country. Northern 
Europeans seem to experience gnater difficulty in acclimatiza- 
tion in tropical countries than do .south Euroi)eans. The subject is 


a difficult one as it is complicated by habits of life and by tropict 
diseases, as well as by the effects of heat and moisture. Nortf 
ern Europeans by taking suitable precautions can live long an 
healthy lives in the tropics, but it has yet to be shown that their dc 
scendants can live the whole of their lives there and indefinite!; 
continue the race. The only definition of a “white man’s coun 
try’’ is one which includes the latter proviso. A transplantei 
population which has to be continually replenished by fre.sh im 
migrants and has to be diminished by the return of the childre: 
to the home country cannot be described as a true migration, i 
is merely an occupation of the country. In primitive times, tha 
is, before the period of the means of efficient overseas transport 
migratory movements of a people were perforce usually ver; 
slow and thus it was possible for acclimatization to take place U 
some extent en route. But this may not have been always opera 
live, as there seem to be indications that the Amerinds of Guiana 
for example, are not yet thoroughly acclimatized to their tropica 
habitat. 

We may take it as a general rule that voluntary migrator} 
movement in early times took place only along lines of least re 
sistance. Definite barriers which could not be crossed, or onh 
to a small degree, were ice and snow, oceans, inland seas, lofty 
inhospitable mountain ranges, dense forests, jungle-clad, tropica 
! mountain regions, swamps, very ix)or steppes and deserts. Un 
der exceptional circumstance or through dire necessity thesi 
might be partially negotiated by small bands, but normally the> 
would prove to be definite obstacles to the migration of whok 
communities. On the other hand, grassy plains and plateaux 
savanna or bu.sh veldl, loess lands, etc., afforded highways foi 
migration. On the whole, mountain ranges running east anc 
west do form appreciable barriers, those running from north tc 
south may do so for people wanting to travel east or west, but 
for those travelling from north to south, or vice versa, they 
may afford toilsome but practicable bridges along which people 
accustomed to a temperate climate might cross unhealthy tropical 
regions, all the time keeping to healthy conditions. It is, however, 
unwise to suggest actual routes for prehistoric migrations until 
geographers and others have provided maps which give the 
orography, climatic conditions and flora; for these determine the 
lines of least resistance or, at all events, the routes along which 
difficulties could be readily overcome, and at the same time the 
maps would supply information concerning routes which would 
be quite impracticable. 

Another type of barrier is found in densely populated areas, 
the inhabitants of which, if strong enough, would prevent a migra- 
tion across their territory. The same applies to a country w'hich 
had a .strong military force or contained a warrior population. 
There are many examples of this. Artificial barriers such as dykes 
and ramparts or walls may prevent movements for, at all events, 
some time. As Ujfalvy suggests: “The building of the great wall 
of China was an event fraught with the greatest con.sequences, and 
one may say without exaggeration that it contributed powerfulls 
to the premature downfall of the Roman Empire.” (C. de Ujfalvy. 
Les Aryens an nord et au sud de VHindoti-Kouch, p. 24, 1896.) 
Barriers are thus relative, and only in rare cases are they 
insurmountable. 

There are certain means of tran.sport which greatly facilitate 
movements of peoples, such as beasts of burden and boats. I'he 
domestication of the few animals that could be utilized for riding" 
and drawing of vehicles is confined to the Old World, though in 
Peru llamas are used to carry burdens and to a slight extent for 
riding, and dogs were utilized in North America to drag travanx 
on the plains and sledges in the arctic regions. The domestication 
of the reindeer for hauling sledges is confined to the arctic region'^ 
of the Old World and possibly this idea arose from the exarnpli 
of draught cattle. Only to a limited extent were these animal- 
aids to movements of peoples. Probably .somewhere in central 
western Asia before 5000 b.c. took place the domestication 
of camels, cattle, horses and asses. Although invaluable for aikl 
areas the camel has a restricted use, and it is not suitable for ami 
does not thrive in most countries or climates. Cattle can l'i‘ 
employed almost everywhere except where there is intense cold 
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or great scarcity of water. Their rate of progress is slow, but we 
know that ox carts or wagons were used for human transportation 
in the Bronze age, and in our own time the trekking of the Boers 
in South Africa was accomplished in the same manner. A pastoral 
or semi-pastoral people can only migrate along a country which 
affords sufficient pasturage and water — mountains, deserts and 
swamps are practically insuperable for such peoples. A further 
barrier for migration is found in the tsetse fly, ticks and other 
insect pests, which afford intermediate hosts of the parasites of 
various kinds of cattle diseases; these have been especially 
operative in Africa. The use of the yak and sheep in Tibet as 
beasts of burden has had no effect on migrations. The horse on 
account of its speed has rendered possible rapid raids of nomad 
peoples, which would prepare the way for more leisurely mass 
movements, since communities moving with their flocks and herds 
cannot travel faster than the slowest of these. The horse reached 
Sumcria from the north about the time of Hammurabi and later 
the conquest of Egypt by the Hyksos was greatly facilitated by 
their horse-drawn war chariots, for it was not till subsequently 
that cavalry were employed in warfare. Wherever the horse has 
been taken it has facilitated human movements, and so, to far 
less extent, has the ass. 

Wc may well believe that for many thousands of years large 
stretches of water proved very effective barriers to migration. 
Rivers might be crossed on floating logs and rafts; later would 
( ome dug-outs and such craft as the coracle and allied skin boats 
of the Old World and the bull-boat of North America, which are 
practically skin-covered baskets; certainly very early there were 
floats and incipient boats made of bundles of reeds, etc., and 
doubtless also bark canoes and skin floats; but none of these 
would be efficient for long distances on open seas. It .seems im- 
probable that the Tasmanians, for example, could have crossed 
Bass strait as it now is in the floats of bundles of bark that they 
possessed when first discovered. It was not until canoes were 
provided with side-planks that seaworthy vessels were available 
lor oversea commerce, warfare and colonization. The invention 
of outriggers to steady such craft occurred in the Indian ocean, 
cither in the East Indian archipelago or in India, but nowhere 
else; and it was by this discovery, together with that of lashing 
two canoes together to form a double canoe, that the migrations 
of the Polynesians all over the Pacific became possible. Some 
maintain that the invention of sea-going craft was due to the 
ancient Egyptians, but there is also a case to be made out for at 
least an independent invention in the Persian gulf or possibly in 
India. Peake and Fleurc are of opinion that “between 4000 and 
3500 B.c. the Sumerians arrived probably by sea, at the head of 
the Persian gulf, bringing with them for the first time into Meso- 
potamia herds of dairy cattle, an advanced copper culture, and a 
habit of decorating objects by means of inlaid slabs of mother-of- 
pearl and other materials.” {The Corridors of Time, HI., p. qs, 
1927.) But there were two earlier civilizations in Mesopotamia. 

Not only superior means of transport by land or sea, but posses- 
sion of more deadly weapons or improved implements for daily 
needs have given their owners decisive superiority when coming in 
contact with worse equipped peoples. These advantages have 
been potent factors in producing changes of population. 

It is probable that a migration induced by an attraction is much 
rarer than one produced by an expulsion. The simplest cases of 
migration by attraction are those of peoples living on poor steppes 
or plateaux adjoining cultivated land or rich valleys. Agricultural 
peoples, as a rule, are averse to and ill-prepared for war and the 
more prosperous their circumstances the more they arc likely to 
he enervated by their very civilization. They are thus liable at 
cdl times to be attacked by neighbouring brigands, who ia some 
‘ "iScs retire to their barren homes with their booty, but in others 
ccniain among the conquered people, and, assimilating with them, 
m due course become more civilized, and in their turn are subject 

invasions from their barbarian kinsmen of the borders. The 
"ailed towns of ancient Greece in the centre of valleys opening* 
to the sea point to a danger from the brigands of the moun- 
tains and possibly also from pirates from the sea. The inhabitants 

the rich plains of Assam have always been subject to raids and 


settlements by the hill tribes. The earliest records of the Nearer 
East show (find this has continued to the present day; that the 
pastoral peoples have preyed upon the agriculturalists and have 
frequently colonized considerable areas. 

Hunger and loot are not the only impulses towards migration. 
The restless disposition of the “winners of the West” of North 
America was not due to an inability to maintain an existence in 
the eastern States nor to an expectation of six*e(ly riches. A 
craving for land is only a partial explanation; sentiment and a 
reaction against even the slightest of social restraint.s had a good 
deal to do with it, as it had for the trekking of the Boors. Gold 
rushes are different, as wealth may thus be si>eedily gained by 
rapid exploitation. 

Migrations have taken place to gain freedom from social, 
political or religious bondage, like the exodus of the Hebrew bond- 
men from Egypt, the voyage of the “Mayflower’’ or the migration 
of the Flemings and Huguenots into Britain. Religious enthusi- 
asm may stimulate race expansion and lead to shift ings of po])U' 
lations as seen in the histories of Buddhism, Christianity and 
Islam. The partnerships of the crescent and the sword, of the 
cross and the gold of El Dorado, have been based upon a double 
enthusiasm which has led to migrations. 

The movements of peoples which are sufficiently dramatic for 
the ordinary historian to record are often of less importance than 
the quiet, steady drift of a population from one area into another, 
as, for example, the emigration from Europe to America in 
modern times. Movements may result in a noticeable or even 
fatal depletion of a countr>", and the parent country may remain 
de.soiate or may be filled up in course of time by an alien people 
as in the case of eastern Germany and the Slavs in the 4th and 
5th cent uries A.D. 

An excellent example of the migration of cultures is given by 
Prof. V. Gordon Childc in his i^wpcr on “The Danu!)e thorough- 
fare and the beginnings of civilization in Eurojxi” (Antiquity, i. 
p. 79, 1927), in which he traces the spread of culture along the 
deposits of loess in the Danubian region. The evidence seems to 
point to the fact that the majority at least of the people were 
long established in this region before the little settlements of 
Aegean fishers became outposts of T»*oadic commerce and led to 
the opening up of mines of cinnabar, gold, copper and tin. Childe 
says: “The discovery and original exploitation of the Bohemian 
tin deposits and hence the inauguration of a bronze industry in 
Central Europe was due to exi)lorers coming up the Danube from 
the south-east. Now the first dated bronze objects found in a 
definite context in Britain come from I he graves of the .so-called 
Beaker Folk, who reached lhe.se i.'-laniis from Central Europe. 
It therefore seems likely that we owe our first, metallurgy in the 
long run to those explorers from lYoy whose tracks we have been 
following up the Danube. So not only was that river one of the 
routes by which a so-called ‘neolithic’ culture reached north- 
western Europe, it was also a channel in the diffusion of the arts 
of metallurgy northward and westward from the Ancient East.” 

In his Dawn of European Civilization (1925) Prof. Childc 
traces in detail the growth and spread of culture up to the Middle 
Bronze age. His view is that the cultures of the collectors and 
hunters and fishers of cpipalacolithic times do not in any real 
sense constitute points of transition from the palaeolithic to the 
neolithic culture, but that the latter gradually spread westwards. 
“Peasants with stone hoes and axes opened up its valleys to culti- 
vation; hunters and herdsmen blazed the trail through its prim- 
aeval forests; mariners in dug-out canoes .sailed the seas to 
the isles of the West; prospectors with picks of horn and flint 
revealed the treasures of the earth and crossed mountain passes 
in search of merchandise. These explorers were the forerunners 
of Greeks and Phoenicians ; the paths they discovered have been 
followed by Roman roads and modern railways” (p. 14') He 
regards the Occident as “indebted to the Orient for the rudiments 
of the arts and crafts that initiated man’s emancipation from 
bondage to his environment and for the foundation of those 
spiritual ties that co-ordinate human endeavours. But the peoples 
of the West were not slavish imitators; they adapted the gifts of 
the East and united the contributions made by Africa and Asia 
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into a new and organic w’hole capable of developing on its own 
original lines" (p. 13). 

Owing to the great amount of careful archaeological investiga- 
tion in Europe the cultural history of that region is becoming 
increasingly dear, but when data arc available it will probably 
be found th;n the same general principles have obtained elsc^vherc. 
New teehnitiues, ideas, and ideals are continually spreading, some- 
times sK>\\ly, sometimes with considerable rapidity, but the 
recipients by no means adopt them wholesale, they accept what 
appeals to them and usually in so doing they modify them to their 
own particular needs or idio.syncrasies. We may regard this as 
being true for all times and all places. 

\A'ith regard to customs and religious ideas and ceremonies 
there is probably always some personal inHuence, though the 
results may be disproportionate to the numbers of the culture- 
fiearcrs; in these instances the racial drift may be inappreciable, 
or may not affect the physical characters of the local population 
in the least, while the cultural drift may be very conspicuous. A 
good illustration of this last is seen in the spread of European 
culture and religion by Christian missionaries, but it is by no 
means confined to these. The gradual spread of cults and customs 
has been proved by careful investigations among many peoples 
and it can be traced in action as well as by inference. Wirz has 
.<hown that in the last 50 years a secret cult has been adopted from 
communities on the coast, by three villages on Lake Sentani (in 
north New Guinea). These three villages have since drawn 
together and look down upon the neighbouring villages which have 
not adopted the cult. {Tijds. v. hid. Taal-Land-cn Volkenkiinde, 
Ixiii., p. 53, 1923.) There is a tradition that the teaching of 
ceremonies, including the elaborate death ceremonial, w'as intro- 
duced into the western islands of Torres straits by two culture 
heroes from New Guinea and there are other folk-tales of migra- 
tory culture-heroes instructing the people in better ways of living. 
The great religious cult of Murray Island W’as brought by what 
can only be described as the missionary zeal of the western 
islanders, and most of the funeral ceremonies and many sacred 
songs admittedly came from the W'est. {Rep. Camb. Anth. Exprd. 
to Torres Straits, v. 1905; vi., 1908.) An intere.sting parallel 
occurred also in Fiji. Two culture heroe.s are reported to have 
distinctly stated that they w’ent to Fiji to teach the cult associated 
with large stone enclosures, Nane^a (A. B. Joske, Internat. Arch. 
/. Ethno^r. ii.. p. 258, 1889). In all the.se in.stances there is not 
the slightest trace in tradition or elsewhere of secular aggression. 
A. B. Deacon has traced the spread of the Kakihan Society from 
Ceram to New Guinea and Melanesia {Folklore, xxxvi., p. 332, 

Since 1911 G. Elliot Smith has affirmed the diffusion of 
culture from Egyi.U to e\'ery part of the w’orld; his views are 
stated in his The Mi^’ratioiis of Early Culture (1915) and he 
gives an account of the development of “the new' teaching” in the 
second edition of The Ancient Egyptians (1923 ), where he stated 
“There can no longer be any doubt that the es.sential elements of 
civilization did really originate in Egypt.” He gives a number of 
arts, practices, and beliefs w'hich he affirms were carried by Egyp- 
tian seamen to various countries. These became centres of secon- 
dary diffusion, and ultimately this culture-complex reached 
America across the Pacific. In The Evolution of the Dragon 
^1919) he suggests that these culture-bearers were seeking for 
“givers of life,” which W. J. Perry is “convinced” is “one of the 
most important generalizations ever made in the study of human 
society” {The Children of the Sun, 1923). In this book and in 
several others (The Me^alithic Culture of Indonesia, 1918; The 
Growth of Civilization, 1924. etc.). Perry has elaborated the 
details of the spread of this so-called “Archaic Civilization.” For 
criticisms of this theory and the methods of its promulgators cf. 
J. L. Myres, Folk-lore, xxxvi., p. 15, 1925; The Geot’raphical 
Teacher, xiii., pp. 8, 152, 155 (1925): H. St. L. B. Moss, The 
Quarterly Rev., No. 494, and more recently Roland B. Dixon, 
The Building of Cultures (1928), in which he gives a careful dis- 
cussion of the diffusions of cultures and a criticism of various 
theories of diffusion. 

The evidence for the migrations of unlettered peoples is to be 


I sought mainly in the physical characters of peoples, their artifacts, 
customs, folk-tales and language. Each of these sources of infor- 
mation has to be utilized with great caution as there are many 
dangers of erroneous interpretations of actual facts. As a rule 
every tribe or isolated community has definitely characteristic 
artifacts, but if these are found to be subject to modification it 
has to be determined whether there has been a local evolution or 
whether, as is most probable, influences have come in from else- 
where, in which case the change may be due to a “racial drift” or 
to the imitation of objects obtained by trade or loot, that is, a 
cultural drift. The introduction and methods of utilization of 
domestic animals and plants is analogous to the foregoing. For 
instance, the introduction of the horse into America was due to a 
racial drift, but its employment by the Plains Indians and the 
Amerinds of the pampas of South America was a culture drift. 
A good example of a simple culture drift is the spread of the use 
of tobacco over Africa and New Guinea. Finally, language is a 
criterion for racial contact, but not necessarily for a migration on 
a large scale. 

For a general account of the main racial migrations the reader is 
referred to A. C. Haddon, The Wandcrhii;.s of Peoples (igii) ; Grafton 
K. Smith, The Migrations of the Early Culture, London and New 
York, 1915 ; Brief List of References on Racial Migration, Library of 
Congress, Select List No. 708, Wash. 1922; The Races of Man and 
their Distribution (1924). C. H.) 

MODERN HISTORY 

A new epoch in migration and in world history commenced with 
the great geographical discoveries, which opened up to Europe 
vast continents containing unlimited natural rc.sourccs. The early 
movements from Europe were prompted by the spirit of adven- 
ture and the search for gold. Trading centres w^ere next established 
and population began to flow from the Old World to the New. 
Portugal and Spain established settlements in South America in 
the 16th century, and by 1570 it is estimated that there were 
100,000 w^hite men in the overseas empire of Spain. The first 
English settlements overseas date from the early T7th century. 
French migration to Canada also began in the 17th century. In 
1664 the population of French (.'anada was 2,500, and by 1760, 
the date of the British conquest, this had reached to 70,000. 

EMIGRATION TO THE UNITED STATES 

The population of the United States in 1790 was 4 millions. In 
1926 it was e.stimatcd at 105,000,000 (excluding the coloured pop- 
ulation). The immigration from Europe into America during the 
past century, which has been mainly responsil)le for this growth, 
has been, both in its volume and its variety, the most remarkable 
ix*accful mass movement of population in history. 

The number of immigrants w'ho entered America previous to the 
year 1820 is not accurately known, but it is supposed to have 
averaged from 5,000 to 6,000 a year and the total number of immi- 
grants from the time of the foundation of the National Govern- 
ment down to 1820 was probably not more than 250,000. The 
total number of immigrants from 1S20 to 1927 was 37,000,000, oi 
whom 32,000,000 came direct from Europe. 

In 1820 the number of arrivals was 8,385 and by 1830 it had 
reached over 20.000. During the decade 1830-40 some 60,000 
immigrants annually were admitted, while from 1840-46 the 
average number was about 90,000. Down to 1846, the first lo 
years in America’s national life, the total number of immigrants 
was less than 1,600,000, whereas in that period the population ol 
the United Stales grew from 3,000,000 to 21,000,000. 

In 1847 the great tide of immigration began with an enormous 
influx from Ireland, following upon the potato famine, and twt* 
years later political troubles led to heavy immigration from 
many. From 1847 to 1854 immigration ranged between 250.00-. 
and 400,000 per annum. 

During the ten years 1847-56 approximately 3,000,000 imini' 
grants entered America — twice the total number that had ai' 
rived during the previous .seventy years. Immigration slackened 
during the Civil War period, but increased again thereafter, untd 
by the year 1890 the total number of immigrants admitted It) 
the United States had reached a figure of over 15,500,000. 
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The financial crisis of 1893 temporarily checked immigration, 
but the upward trend was resumed, and during the twenty-four 
years 1891-1914 the total number of immigrants was 16,500,000. 
In each of the six years 1905-07, 1910 and 1913-14 the number 
exceeded a million. The greatest number of immigrants arriving 
in any one year was 1,285,000 in 1907. 

These figures include numbers of people who did not remain 
permanently in the United States, but the following table shows 
the population of the United Slates at each census, the decennial 
increase, and (he average net immigration (i.c., excess of arrivals 
over departures) during the period 1790-1925; — 

Vnilcd Slates Population at Earh Census, Ihrcnnial Inrrrast\, and A et 
Immigration: lyan /o;?5 



Population 

\ct immi' 

Census year 

'Polal 

I )ccfimial 
increase 

gration in 
the decade 

1 790 

Millions 

,P 9 

Millions 

Millions 

J 800 

5 ‘.? 

1*4 


j8io 

7-2 

1-9 


1820 

g-0 

2-4 


1 830 

I2'g 

3*3 

0-1 

1840 

171 

4-2 

0-6 

1850 


6-j 

1*6 

] 860 

.M '4 

8-2 

2-7 

I 870 • ■ • . • 

3«-5 

7-1 

2-4 

1880 

50-2 

11-7 

2-.5 

l8go 

()2'g 

12-7 

4 *.^ 

1000 

76-0 

13-j 

3*2 

igio 

g2*o 

lO-o 

5-6 

igjo 

105-7 

i,P 7 


jg 25 .... 

115-4 

0-7 

2-0 


The total immigration into the United States and (he immigra- 
tion from Europe during the jieriod 1820-1927 by decades was 
as follows: — 



'I'otal 

Europe 

1821-30 .... 

151,824 

106,508 

1831-40 .... 

500, 1 25 

4(15,688 

1841-50 .... 

T» 7 i 3 , 25 i 

i,. 507 t 5 oi 

1851-60 .... 

2,5g8,2i4 

2 , 452 , 6(>0 

1861-70 .... 

2,314,824 

2,005,270 

1871-80 .... 

2,8i 2,igi 

2,272,2(12 

i88t 90 ... . 

5,246,613 

4,737,046 

iSgi igoo .... 


,’>,558,078 

igoi 10 ... . 

95 1586 

8,136,016 

igiT 20 ... . 

5 w 35 ' 8 ii 

4 ,.-i 7 ^>' 5^>4 

ig2i-27 .... 


2,013,304 

'Potal 108 years 



1820 J()27 . . , 

.S 6 ,(; 3 .' 5 , 37 o ! 

,-yi,8ii,;g7 


The proportion of the total immigrants from various countries | 
of Europe during specified decades is shown in the following 
table : — 




(Pcrccnttages of total) 


Country 





1861 70 

1881 -90 

1891-1900 

K^Ol-lO 


Austria I lungary . 


6-7 

i6-o 

24-4 

Italy 

•51 

5-9 

17-7 

23 -.=? 

Russia .... 

•10 

4-0 

15*9 

iS-o 

briti.sh Isles 

44-90 

28-0 

17-9 

g-8 

(Germany .... 

1 )enniark, Norway and 

34*00 

27-8 

14*0 

3-9 

Swcflen .... 

5-40 

i -’-5 

lO-O 

5-7 


A very imiiortant change took place during (he jirriod from 18S0 \ 
In 1910 in the racial composition of the immigrant.s. Up to 1S80 j 
the peoples of northern and western Europe had predominated, 
but after 1880 the bulk of the immigrants came from .southern 
iuid eastern Europe. In each of the two decades 1871-80 and 
J901-T0 the total immigrants from western Europe numbered 
^approximately 2,000,000, whereas the total from southern and 
eastern Europe increased from 200,000 in the first of these two 
periods to over 6,000,000 (70-8% of the total) in the second. In 


the five years 1911-15 out of a total immigration from Europe 
of 3,796,000, (he number from southern and eastern Europe was 
over 3,000,000 or 799^ of the total. 

Up to 1917 this enormous volume of immigration was admitted 
without re.strictions upon the white races other than (a) the 
exclusion under the Immigration Act of 1882 and subsequent 
legislation of certain undesirable classes, c.g., criminals, paupers 
and physical and mental defectives, etc. (b) those imposed by 
the Alien Contract Labour Law of 1885 forbidding the entry of 
any person under a contract made previou.sly To perform labour 
or service of any kind in the United States.’ 

The proportion of arrivals excluded under the provisions of 
j the various Immigration Laws was negligible, the total number 
debarred in 1913 being 20,000 or 1-4% of the total applicants 
for admis.sion. 

The problem of the a.ssimilation of the various elements in- 
cluded in this vast volume of immigration was giving ri.se to 
.some anxiety before the World War. A policy of restriction was 
advocated as far back as 1S80. American labour organizations 
had long been in favour of some form of restriction, and a com- 
mission appointed by President Roosevelt, in 1910 reported that 
immigration restriction “was demanded by economic, moral and 
social considerations" and suggested a restriction law on a per- 
centage ba.sis. Experience during the World War raised the issue 
in an acute form, and a clause was inserted in the Consolidating 
Immigration Act of 1917 prohibiting the entry of illiterates over 
16 years of age. This proved ineffectual in producing the desired 
effect. It was anticipated that the clo.se of the W’orld War would 
be followed by an influx from Europe which would equal, and 
perhaps exceed, anything which had hitherto been experienced. 
That this fear was not without foundation was shown by the fact 
that 430,000 immigrants entered the United States in 1920 and 
over 800,000 in 1921. 

The United States Immigration Act, 1921. — In order to 
meet this situation emergency legislation was pa.ssed and came 
into operation on June 2. 1921. which limited “the number of 
aliens of any nationality who may be admitted under the immi- 
gration laws to the United States in any fiscal year ... to 3 per 
centum of the number of foreign-liorn persons of .such nationality 
resident in the United States as determined by the United States 
census of 1910." 

This fixed the total annual immigration at 357,803 and that 
from Europe at 353^747, approximately one-third of the number 
of European immigrants during the years 1913 and 1914. The 
proportion or quota for Cireal Britain and Ireland under this law 
was 77,342, for Germany 68,059, ll^ly 4- 057' for Poland 
25,827, for Rus.sia 34.2S4 and for Sweden 20,042. Certain cate- 
gories of persons were excluded from the quota arrangements. 

This Act not only limited the aggregate numliers of immigrants. 
It was .also selective in character, in that its effect w’as to reduce 
the proportion of immigrants from southern and eastern Europe 
to less than one-half of the total, viz., 198.000 from northern and 
western Europe and 1 58,000 from southern and eastern Europe. 

The object of the law was, however, partially defeated by in- 
creased immigration from Canada and Mexico, which w’crc not 
included within the scope of the quota provisions, and from which 
aliens could enter provided they had been resident in a country 
on the American continent for one year (subsequently amended 
to five years). In con.sequence of the increase in immigration from 
C'anada and Mexico the total immigration during the three years 
1922-4 during which the law was in operation was actually on 
the up-grade, as w'ill be seen from the following figures; — 


Immigration Into the Cniled States, Tt)20 'j 


k'isral year 

( )viTsea 

Continental 

Ibtal 

Ki.’O 

287,615 

142,386 

450,001 

102! 

70.M 5 ^ 

• 03,075 

805,228 

1022 


66,3(1 1 

.>00,556 

lt )23 . . • . • 

.M3ii40 

180,770 

522,019 

1924 

416,870 

200,0.^6 

706,806 

Total .... 

I, ( 102,073 

782,627 

2,774,600 


Clandestine immigration by land anti sea added to these totals. 
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The Act of 1921 was only a temporary measure in order to 
allow time for framing a more permanent policy of restriction. 
This was embodied in the Immigration Act of 1924 (the 
son Act’*). 

The Immigration Act, 1924. — ^This Act came into force on 
July I, 1924. and assigns a temporary maximum limit of about 

160.000 to the number of immigrants from Europe to be ad- 
mitted in any one year, that number to be ultimately reduced to 

150.000 per annum. (This total is exclusive of immigrants from 
countries outside the operation of the law and of non-quota 
immigrants.) The main provisions of the Act arc; — 

(i.) In any year there shall be admitted to the United States 
not more than 2 per centum of the number of foreign-born in- 
dividuals of any nationality resident in Continental United States 
as determined by the United Stales census of 1890. This con- 
stitutes each country's quota. The minimum quota of any na- 
tionality is 100. The census of 1890 was cho.sen because it was 
considered that the census record of that year showed that the 
number of foreign-born persons then corresponded better than 
later censuses to the racial compo.sition of the United States 
population in 1924. On this basis the annual quotas allotted to 
the principal countries of emigration are as under. For com- 
parison the quotas allotted under the 1921 Act arc also shown, 
and the average immigration from the countries mentioned during 
the decade 1901-10: — 



Quota 
1921 - 2 

' (^uota 

. IQ.M-5 

; .Average Im- 
migration 
1901-10 

Nortlurn and \\‘ ester n 
Europe 

Belgium .... 


1 

.S 1 2 

4,163 

Denmark ... 


2,789 

0,528 

I'rance 


3 , 9 .S 4 

7,337 

Ge»-maiiy 

07,007 

51 , --"7 

34,150 

Great Britain and North- 



ern Ireland . 

77 ^ 34 -’ 

34,007 

5^005 

Irish Free State 


28,507 

33,000 

Netherlands 


1,048 

4,820 

Norway ... 
Sweden ^ . 

12,202 

20,042 

<>453 j. 
0,561 f 

44,003 

Switzerland 

I 3 . 7 .S'J 

2,081 

3,490 

• \]0 

iy 7 » 4^>3 , 

140,700 

191,007 

Southern and 

E.uropc 


1 

Austria Hungary 

13,089 


.’14,526 

Czechoslovakia 

14 , 3 .S 7 

3,073 

Italy ... 

42,128 

' 3,845 

204,587 

Poland .... 

30,977 

5,082 


Rumania .... 

7419 

O03 

5..100 

Russia . . ■ 

^4,405 

2,248 

> 5 «..} 7 o 

Yugoslavia 

1 

0,420 ' 

O71 1 


i 3 ». 8 oi 1 

I 

17,680 j 

583,783 


The total immigration from south and eastern Europe was j 
reduced to less than one-fifih of that from northern and western 
Europe, the proportion being 15% and 84% respectively. The 
effect is still more noticeable if the emigration to the United States 
from the most important European countries of emigration in 1914 
is compared with that during the years 1 921-7:— 


desirable types. Immigrants from other countries on the 
American continent do not come under the law at all if born in 
one of those countries, but if born elsewhere they can only be 
admitted as part of the quota of their country of birth, r.e., a 
person born in Great Britain can only be admitted from Canada 
if he can be included in the British quota. 

(iii.) Aliens ineligible to become naturalized citizens under 
the United States naturalization laws are not admitted excepting 
under existing Treaty stipulations. This provision excludes the 
Japanese. Japanese immigration had previously been governed 
I not by a formal treaty, but by a “Gentleman’s Agreement” under 
which the Japanese Government agreed to limit the entry of its 
subjects into the United States. 

(iv.) The Act also provided that after July i, 1927, the total 
number of immigrants in any one year was to i)e reduced to a 
total of 150,000, the quota of each nationality being the proportion 
of 150.000 determined by the ratio between the number of in- 
habitants having that national origin to the total population of 
the United State.s in 1920. This h known as the “national origin” 
plan. It did not take effect on July 1, 1927 Congress postponing 
its operation for a year. On this basis, according to propo.sals 
laid before Congress in March 1928, the principal alterations 
would be the increase of the quota of Great Britain from 34,007 
to 66,000, and the reduction of the quota of Germany from 51,227 
to 25,000, of the Irish Free State from 28,567 to 17,500 and of 
Norway, Sweden and Denmark from 18,803 fo 11,000. 

The national origin plan was intended to give immigrants from 
the various countries representation approximately proportional to 
the number of people of their own nationality domiciled in the 
United States. In principle it seemed fairly easy to work out 
such representation; in practice it has proved difficult and the 
pro\isional quotas to be allotted have been changed several 
times. 

The restrictive legislation was two-fold in its intention: (i.) 
to reduce the num[)er of immigrants so as to afford an opportunity 
for assimilation; (ii.) to allow future immigration on a scale 
designed to preserve a reasonable degree of homogeneity in the 
population of the United Stales. “The myth of the melting pot 
has been discredited. . . . The day of unalloyed welcome to all 
peotiles, the day of indiscriminate acceptance of all races has 
definitely ended” (Johnson). 

The effect on the proportion of the English-speaking races 
(English, Irish, Scotch and Welsh) entering the United States 
is shown in the following table: — 


1 mmigration Into Ihc I' nitvd Slates of English and \ on English Speaking 

Rai es 


^'ear 

'fotal 

I’.nglish- 

speaking 

.Non- 

Percent of total 

immigra- 

tion 

I'mglisli 

speaking 

iMiglish 

N<mi 

lOiiglish 

1014 

1,218,480 

805,228 

107,100 

1,1 1 1,281 

8-8 

01-^ 

1021 

120,080 

085,1*} 8 

14*0 

85 -T 

1922 

309 , 55 <> 

64,172 

-MSK'i «4 

207 

7 <r 3 

10^3 

522,010 

13 1, *50 

301,760 

251 

74*0 

1024 

706,806 

200,265 

506,031 

28-3 

717 


204,314 

121,011 

172,403 

41*4 

58-0 

ig20 

304,488 

J 1 5,203 

180,105 

37-8 

.02-2 

jy27 

335,175 

IT 1,735 

223,440 

. 53-3 

607 


Jw mi grill ion Into the United Stales from Certain CoioUrirs of Europe, and 1^21 27 


(ountry 

! 

JOI4 

1021 

1922 

19^3 

1924 

>925 

1926 

1927 

I'digland, .Scotland, Wales . 

48,729 

51,142 

6,803 

-’ 5 ,T 53 

45 . 7 S« 

59,490 

27,172 

25,528 

23,660 

< ierniany 

3 .S ,734 

» 7,931 

4»,277 

75,001 

46,068 

.‘;o,42i 

48,5 >3 

1 rcland 

24,688 

28,435 

> 0,579 

1.5,740 

T 7 , 1 J T 

26,050 

24,807 

28,545 

Norway, Sweden, JJenmark 

20, .-JOT 

22,854 

>4,625 

34,184 

35,577 

jO,8io 

8o9 

iO,8j8 

1 0,800 

Au.stria 

^34,831 

4,947 

5,019 

8,105 

7 ,.S 05 

1,102 

I,Ol0 

Iliingar}'’ .... 

143, .^21 

7,702 

5,756 

5,914 

5,8o0 

OiO 

go6 

813 

I taly 

283,73s 

222,260 

40,319 

46,674 

56,246 

6,203 

8,253 

1,766 

17,-97 

Russia 

255,660 

6,398 

>7,143 

17,507 

12,640 

>,775 

3,183 


(\\.) Certain clas.ses of immigrants are exempted from the 
quota arrangements, e.g., the dependants of previous immigrants 
naturalized in the United States, and certain other individual 


The policy of restriction has been based mainly on considera- 
tions of race-dilution, literacy, standards of living, etc. It re- 
mains to be seen what will be the economic effect of the closing 
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Oversea Mtgraiwn ProiYt and Into Great Britain and Ireland for the Years tqi^ and 1020-2^* 
British Empire 


* Note : Vit^u res for tli c 
the Irish ITee State. 

'I'he totals in the last 


Year 

British 

N. America 

Australia 

New Zealand 

Other parts 

U.S.A. 

OtJier parts 

Cireat Britain 
and N. 
Ireland 

Ocat Britain 
and Ireland 

1913: Out .... 

In ... 

Balance . . 

190,854 

25,288 

l0.j,560 

36,779 

12,351 

44,42s 

14,425 

2,446 

ii,S09 

23, i. 58 

20 , 4^10 

2,71s 

94,691 

16,619 

7 S,oy 2 

9.657 

7,565 

s ,092 


.5X9, ,594 

« 5,709 

3^3,685 

jgno: Out 

In .... 

Balance 

118,837 

24,341 

94,496 

28,074 

12,854 

16,120 

14,853 

2,568 

I 2 , 2 S^ 

35.030 

24,114 

77.15T 

17,084 

60,007 

9,357 

5,004 

47263 


285,102 

86,055 

199,047 

TQ2i: Out 

In 

Balance .... 

67,007 

21,055 

46,^52 

27,751 

8,861 

1 T,. 5 T 3 

1,568 

9,945 

.’0,(»o6 

21,003 

^,343 

56,393 

13,025 

42,46s 

6,307 

4,805 

1,412 


190,477 

71,367 

128,110 

10221 Out 

In .... 

Balance 

45,818 

16,197 

29,621 

30,000 

8,310 

3 <^y 7 S 9 

12,250 

2,223 

10,036 

21,234 

22,057 

-^,723 

40,00/ 

I 2 , 6 j I 

374^91 

5 , 7«4 

S, 7 ^« 

56 


174,096 

68,026 

106,070 

1923: Out .... 

In .... 

Balance 

88,290 

12,424 

75, mv 

39,967 

8,384 

3 r, 5 S 3 

9,302 

2,204 

7,iSS 

m, 4 i 3 

21,4 26 
-2,013 

* 03.076 

7,042 
86,034 

6,146 

6,1 26 

20 

256,284 

S 7 , 6 o 6 

198,67s 

260,680 

61,686 

207,994 

1924: Out .... 

In .... 

Balance 

63,016 

15,822 

47 , m 

38,599 

8,205 

30,304 

11,061 

2,321 

ii,740 

19,541 

20,918 

- 1,377 

17,315 

10,880 

6 a 35 

5.842 

5 , 87 f> 

-34 

155,374 

64,112 

91,262 

174,451 

66,611 

107,840 

1925: Out 

In .... 

Balance 

38,602 

13,939 

24,723 

7 . 7,57 

27,2(n) 

11,730 

1,064 

0,766 

ig,8.>T 

i8,6o{> 

I,I 2 S 

20,549 

«,045 

Si, 504 

5,820 

5,951 

-13^ 

140,594 

56 , 33 .-; 

84,250 

170,774 

58,490 

112,284 

1920; Out 

In 

Balance 

49,632 

10,48] 

39^151 

44,513 

7 ,SW 

3^,914 

16,565 

2,172 

^ 4,393 

' 21,500 
18,8.7 
2,769 

28,740 

6,261 

22,479 

5,555 

5,723 

— 16S 

166,601 

5 i,o <>.5 

115,53s 

196,642 

52,849 

143,793 

1927: Out 

In . . . 

Balance 

52,916 

1 2,570 

40,901 

8,032 

32^9 

7,841 

2,5 u 

5,330 

20,085 

19,071 

1,014 

25,662 

6.765 

liS,,'l()7 

5»iio 

6,766 

-1,656 

153,505 
55,715 
, 97,790 

180,653 

57,610 

1 123,034 


ForeiKn 


Totals 


years 


1913 and i()2o-2 include the whole of Ireland: jfor the years 1923 7 the detailed figures in the tabic are exclusive of 


•olumn include for the years 1923 7 the figures for the Irish l^rcc State, for purposes of comparison. 


of the main source of the unskilled labour supply of the United 
States. Unskilled labour in the past has been drawn mainly 
from the new immigrants and the supply of skilled labour largely 
from their children, since the tendency is for the more laborious 
and less remunerative tasks to be left to immigrants. The immi- 
grants under the quota law are not likely to be of the type w^hich 
will fill the places in the industrial system left vacant by the old 
type of immigrant. One effect of the restriction on overseas 
immigration is already apparent ; it has encouraged the movement 
of negroes from the agricultural southern Stales to the industrial 
North and it is drawing from across the Mexican border immi- 
grants who are presumably no more desirable from a biological 
point of view than those European races excluded by the quota 
law. It has also led to increased immigration from Canada, from 
which country and from Mexico there is in addition a considerable 
amount of illegal immigration. The exten.siori of the quota ar- 
rangement to countries 011 the American contiiiem and an aliens 
registration la^v to check illegal immigration have been advocated 
to deal with what it is feared may become a troublesome problem. 

MOVEMENT OP POPULATION WITHIN THE BRITISH 
EMPIRE 

For nearly two centuries emigration has been a habit with the 
British people. Beginning in the i6th century there has been a 
continuous flow of i^opulation from the British Isles to all parts of 
the world. The stream has fluctuated with changing conditions in 
Creat Britain and in the countries overseas, but since it began, al- 
I hough it has sometimes slackened, it has never ceased. 

The first British settlements overseas date from the 17th cen- 
tury, when colonies were established in Virginia, Massachusetts, 
Bermuda and Barbados. Emigration did not attain large propor- 
tions in the 18th century, but between 1820 and 1914 over 
16,000,000 people left the United Kingdom to settle overseas. 
From this total must be deducted the number of foreigners 
who emigrated by way of Great Britain, of whom no separate 


record was kept before 1852, and also the number of emigrants 
who returned. On a rough estimate, however, it is probable that 
the net emigration from Great Britain amounted to 10,000,000 
during the hundred years from 1820. The figures reflect the in- 
fluence upon emigration of conditions in Great Britain and over- 
seas; for instance, the Irish potato famine of 1846 and gold dis- 
coveries in California and Australia resulted in an average outflow 
of 286,000 a year in the nine years 1S46-54. Later, the agricul- 
tural crisis of 1880-90 was responsible for a large increase in 
emigration. 

Statistics* — ^Thc above table show's the British migration 
movement to and from countries outside Europe for the years 
1913 and 1920-27. 

The United States was for a long time the chief destination of 
British emigrants. Between 1815 and 1906 out of every 100 Brit- 
ish emipants 65 went to the United States, 15 to Canada, 11 to 
Australia and 7 to other parts of the empire. But these propor- 
tions changed in later years. The United States still headed the 
list up to 1904, but after that the dominions absorbed the larger 
portion, viz., 62% in igio, 70% in 1912, 75% in 1919, 71% in 
1920 and 79% in the years 1920-7. 

In 1914 and previous years the flow of population from Great 
Britain averaged 350,000 per annum, of w'hich 200,000 went to 
the dominions. During the years 1920-27 the total migration 
averaged 206,000 per annum, of which 163,000 went to the 
dominions. 

Assisted British Migration*— At the close of the Napoleonic 
Wars the rapid growth of population and the prevalence of dis- 
tress led to the adopition of a measure of State-aided migration 
and to the formation of colonization societies. The first settlements 
in the Cape of Good Hope and New Zealand were the outcome 
of this movement. Changes in conditions in Great Britain and the 
acquisition of responsible Government by the ‘colonies,' who took 
over their own Crown Lands (by the sale of which assisted emi- 
gration had been financed), resulted in the gradual abandonment 
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of the policy and the grant of State-aid ceased in 1878. Numer- 
ically it had little effect on British emigration during the igth cen- 
tury, for of the 8 1 million emigrants during the period 1815-75 
only 350,000 were assisted. It had a very considerable effect, 
however, in stimulating settlement in the dominions. Between 
J878 and igiy no encouragement was afforded by the British Gov- 
ernment towards emigration although the question of State-aid 
was again raised during the period of distress in 1S84-5. Nor was 
anything done (apart from the establishment in 1886 of an office 
— the Emigrants’ Information Office* — to collect and publish ac- 
curate information with regard to the British colonies) to direct 
migration to the British dominions rather than to foreign 
countries. 

Since 1919, however, the British Government has again been 
endeavouring to encourage and direct migration from Great 
Britain. The importance of oversea settlement (as the movement 
of population within the empire is officially designated to dis- 
tinguish it from emigration to foreign countries) was strongly 
empha.sized by the Dominions Royal Commission (1917), which 
urged the need for a more effective supervision and direction of 
migration by co-operation between the Home Government and the 
Governments of the dominions. 

At the close of the World War it was felt that the pros|3ect of 
settlement overseas would appeal strongly to ex-soldiers and the 
British Government granted free passages to ex-service men and 
their dependents who de.sired to settle overseas within the empire. 
Under this scheme 82,000 souls were a.ssisted to settle in the 
dominions. 

The conference of prime ministers of the empire held in 1921 
recommended co-operation between the home and dominion gov- 
ernments in a comf)rchensive policy of empire land settlement 
and empire directed migration. In accordance with this recom- 
mtmdation the Empire Settlement Act was pas.sed in J922. This 
Act, which forms the basis of the British Government’s policy of 
State-aided overseas settlement, remains in force until 1937 and 
empowers the British Government to spend up to £ 3 , 000,000 per 
annum in co-operation with the government of an oversea domin- 
ion or with public or private organizations in Great Britain or 
overseas in schemes for assisting settlement in the dominions. The 
contribution of His Majesty’s Government must not exceed one- 
half of the co.st of any scheme. 

The as.sistance granted towards oversea settlement under the 
Emi)ire Settlement Act takes various forms. Assisted passage 
schemes have been arranged which considerably reduce the co.st 
of travel to the .settler, free pas.sages are granted to young persons, 
and to single women in many cases. Assistance is given to enable 
.‘suitable persons to settle on farms of their own in the dominions, 
and courses of training and testing in the United Kingdom have 
been arranged to prepare men and boys for farm work overseas, 
and women for household work. Under an arrangement between 
the Home Government and the Government of the Commonwealth 
of Australia the latter has agreed to raise loans for the purpose 
of making advances up to £34,000,000 at a low rate of interest to 
the State (iovernments in Australia for exixmditure bn ap- 
proved schemes of settlement and development. The Briti.sh Gov- 
ernment contributes as a free grant towards interest on the loans 
one-fifth of the total amount raised, and Australia undertakes to 
absorb a total of 450,000 settlers from the United Kingdom within 
a period of ten years. 

The work of voluntary organizations both in the United King- 
dom and overseas is subsidized by the Governments on both sides. 
(Str also OvfJKSEAs Settlement Committee.) 

The table in next column shows the total migration from Great 
Britain and Northern Ireland, the total to places within the 
empire, and the total number of persons assisted under the Empire 
Settlement Act during the years 1923-27. 

In each of the years 1926 and 1927 of those who went to places 
w'ithin the empire 50% were assisted. The proportion of assisted 
migrants to Australia was 73% and 71%, to Canada 42 % and 
and to New Zealand 71% and 56^^, in 1926 and 1927 rc- 
.'^pectively. 

It is generally admitted that the results which have attended 



I'ctal 

Total 

Total assisted 

\ car 

migration 

overseas 

migration 
within Empire 

migration 

ig 23 . 

256,284 

157,062 

.S(),i85 

ig .?4 . 

155,374 

132,217 

41,044 

ig25 . 

HO, 5 Q 4 

>05,265 

30,5 2g 

11)26 . 

166,601 

132,306 

65.530 

ig ,*7 . 

1. S 3 , 505 

1 22,755 

65,027 

'lotal 

•S 72 , 35 S 


245.315 


the working of the Empire Settlement Act have not been entirely 
.satisfactory. In spite of an immediate surplus of population in 
Great Britain and of the grant of Stale-as.sistance on a liberal 
.scale both the total migration from Great Britain and that to the 
dominions are less than in the period before 1914. The effect of 
the grant of State-aid has to a large extent been off .set by the 
.severe restrictions which the dominions have found it nece.s.sary 
to impose on the classes of persons to whom assistance can be 
granted. 

Whilst it is impos.sible to say what would have been the rate of 
migration since 1919 in the absence of Slate assistance it is cer- 
tain that the grant of Stale-aid has not resulted in any increase 
in the numbers of persons proceeding overseas, and it is very 
probable that had it not been for the United States quota restric- 
tions the outflow to the dominions might have been smaller than 
it actually has been. In this .sen.se the c|Uota law has furthered 
Great Britain’s policy of diverting people to the dominions. But 
whilst the United States absorbed large numbers of indu.strial 
workers, in the dominions the main o]x?nings for British .settlers are 
on the land. For this reason the dominions do not offer to a mainly 
industrial people (safeguarded by extensive systems of social in- 
surance) the same attractions as the United Stales. Great Britain 
has large numbers of skilled industriali.sts surplus to her immediate 
requirements who could with advantage to Great Britain be .set- 
tled overseas. The dominions are, however, unable to encourage 
the immigration of industrialists as such, partly on account of the 
undeveloped state of their secondary industries, and partly on ac- 
count of the attitude towards any form of immigration except 
that for agricultural work of the urban populations in the domin- 
ions, who naturally desire to .safeguard their own position and to 
protect their .standards of living. The door is open into the do- 
minions, of course, for all clas.ses of workers from Great Britain 
who can pay their own passages, but the high co.st. of ocean pas- 
sages, particularly in the case of Australia, acts as an effective bar 
to any large stream of unas.sisted migration. 

British Migration Policy. — The object of Great Britain’s 
IK)licy of oversea settlement is the distribution of the white pop- 
ulation of the empire in the most efficient manner both from the 
point of view of the economic development of the empire and of 
its security. The policy is essentially one of close co-operation 
between the Home Government and the Governments of the do- 
minions. In Great Britain the population is congested, in the over- 
j;ca dominions there is ample room for additional population, and 
unie.ss the dominions are |X?opled wMlh Briti.sh stock they will be 
tilled with alien jxiople from other parts of the world. A redistri- 
bution of population is recognized as necessary both in the inter- 
ests of the empire itself and also for the reason that the reserva- 
tion of vast areas for settlement by the British race cannot be 
justified if advantage is not taken of them. W'hilst the policy is 
not a temporary one for dealing with depressed economic con- 
ditions in Great Britain it is claimed that its fulfilment should do 
much to stabilize industrial conditions both in the mother-country 
and in the oversea dominions. 

The British empire includes both countries of emigration a^d 
countries of immigration and has its own problems to solve aris- 
ing from this fact. The position created by the restrictions imposed 
by the dominions on Asiatic immigration has in the past presented 
delicate problems. By the end of the 19th century the question of 
Asiatic immigration had become acute in the dominions and re- 
strictive legislation began to appear. After much discussion the 
principle appears to have been accepted by all the Governments 
concerned that the policy of building up new nations within the 
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empire is incompatible with the idea that any British subject, 
whatever his race, shall have full right of ingress to any part of 
the empire. At the Imperial War Conference of 1918 it was laid 
down that ‘it is an inherent function of the Governments of the 
several communities of the British Commonwealth, including 
India, that each should enjoy complete control of the composi- 
tion of its own population by means of restriction on immigration 
from any of the other communities.’ 

In Canada, foreign immigration is also causing some concern. 
During the ten years prior to 1914 British immigrants constituted 
the larger proportion of Canadian immigration, but the propor- 
tion of foreign immigrants from Europe has been steadily increas- 
ing until it exceeds that of British stock. In 1927 there were 
52,940 immigrants of British extraction as against 82,156 from 
other Eurofiean countries. This predominance is further accen- 
tuated by the considerable emigration from Canada to the United 
States, of which only one-sixth, according to the United States 
statistics, is foreign. If immigration to Canada continues to main- 
tain these proportions it is only a matter of years before the pre- 
dominant race in the Dominion ceases to be of British origin. 

MIGRATION OVER LAND FRONTIERS 

The migration which has been noted over land frontiers (Con- 
tinental migration) has long been a feature of the movement of 
population in all parts of the world. In Europe it is mainly of a 
seasonal and temporary character as oppo.scd to overseas migra- 
tion, which is primarily a movement for permanent settlement. 

I*'rance for many years has been dependent on foreign labour. 
In 1911 there were 1,159,835 foreigners in France, mostly Italians, 
and agricultural labour was regularly recruited abroad by oflicial 
organizations. Germany also depended, after its industrial expan- 
sion began, on the seasonal migration of labourers from Poland, 
to the number of 250,000 a year for the harvest sea.son alone. 

Since 1918 Continental migration has increased in importance, 
not only on account of the larger numbers involved but on ac- 
count of the political difficulties to which the movement has given 
rise. The work of reconstruction in France and Belgium and the 
restoration of the industries of those countries after the World 
War could only be effected by the aid of large numbers of labour- 
ers from other European countries. Continental migration in Eu- 
rope has been further stimulated by restrictions on overseas emi- 
gration, for the demand for labour in France, Belgium and 
Luxemburg, supplied an outlet for the surplus population of Eu- 
rope denied admission to the United States. 

Before 1914 Germany was the principal employer of foreign 
labour (almost entirely agricultural) but since 1918 Germany has 
required only a fraction of its pre-war sui)ply, has tc.stricted the 
entry of foreign workers, and is seeking outlets for her own peo- 
ple. I'rancc, on the other hand, has been absorbing a largely 
increased, although lluctuating, volume; of foreign labour. In 1923 
and 1924 the number ro.se to over 250,000 a year, but has .since 
declined considerably. The great majority of the immigrants into 
France were Italians. 

The influx of foreign workers into the various countries of 
Europe has raised very difficult economic and social problems — 
(juestions of hygiene, national security, the legal and social posi- 
tion of the migrants, their status under the social insurance .sys- 
tems of the country of immigration. With a view to smoothing 
over these difficulties a large numVjer of international arrangements 
have been concluded. Treaties or agreements have been entered 
into by France with Poland, Italy, Czecho-Slovakia, Belgium and 
Austria; by Italy with France, Luxemburg, the Scrb-Croat-Slovene 
Kingdom and Albania; and by the Argentine Republic with Aus- 
tria. Belgium, Denmark, Italy, Spain, etc. 

Continental Migration — ^America. — The two main features 
of continental migration in America are (/.) the movement north- 
ward of the negro population of the United States; and (m.) 
migration across the Canadian and Mexican borders. 

(j.) The practical cessation of immigration from Europe during 
the World War and the increasing demand for labour led to a 
remarkable development in the negro problem in the United - 
States. Large numbers of negroes from the southern States mi- • 
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grated to the industrial centres of the North attracted by the 
high wages and the conditions of town life. The restrictions placed 
upon immigration from Europe after the war further encouraged 
this movement, for the supply of unskilled labour in the United 
States has been drawn in the past largely from new immigrants. 

{it.) The reduction of overs^ea immigration has also been ac- 
companied by increased immigration from Canada, which from 
the point of view of both countries is open to objection. To Can- 
ada it means that its immigration from Europe is being largely 
off-set by the movement across the border. During the three years 
U)-5~7 the total immigration into Canada from overseas amounted 
to 340.000. During the same period it is estimated that 282,000 
Canadians crossed into the United States. This emigration was 
only partially counter-balanced by the return of 144,000 Cana- 
dians temporarily resident in the United Stales. 

On the other hand, from the point of view of the United States, 
it means that the restrictions placed upon immigration from Eu- 
rope are being to a large extent rendered ineffective, for although 
persons born in Europe can only enter Canada on the quota of 
their respective countries of birth, the difficulty of controlling the 
movement acro.ss the border is so great that illegal immigration 
(“the bootlegging of aliens") is conducted on a considt;rable scale. 
More effective control appears to be essential if the United States 
immigration policy is to be maintained. 

The shortage of labour in the southern States cau.sed by 
the movement of negroes to the North and by the restrictions on 
immigration from Europe was met by a considerable immigration 
of Mexicans across the border. 

The net addition made to the Mexican population of the 
United States in 1927 was 69,685, which was 15,237 more than in 
1926, and 24,667 more than in 1925. It is probable that the quota 
law will have to be extended to Mexico and other countries on 
the American continent and further steps taken to cheik illegal 
immigration. 

MIGRATION LEGISLATION AND INTERNATIONAL 
REGULATIONS 

Restrictions and Control of Emigration and Immigra- 
tion. — U has already been made apparent that the feature ot the 
migrati<)n movement of the 19th and early 20th centuries was its 
comparative freedom from restrictions. So far as the while races 
were concerned, countries of immigration only interfered to the ex- 
tent necessary to protect themselves from the incursion of jiersons 
regarded as undesirable, whether for medical or moral reasons, or 
of those likely to become a burden on the community. Since the 
World War, however, restriction.'- l’».i"e been imposed ujion the 
movement of population by countrie.s of immigration which gf) 
beyond considerations of this nature, and, in aildition, countries 
of emigration have im|K)sed restrictions for national <ir political 
rea.sons. Migration has f)ecome subieil to .strict (iovernment con- 
trol, jMilitiuiI intervention and metlmdical planning. 

In th(; first place, countries of immigration have bemine much 
more .strict in regard to civil and medical te.sts; immigrants are 
subjected to a process of selection and only admitted with severe 
restrictions in regard to numliers; occupational tests are enforced 
in many cases, and racial discrimination is applied ev(;n against the 
countries of Europe. Reference has already been made to the 
United States policy. South American and other countries have 
adopted somewhat similar restrictions. Brazil, Uruguay and Ar- 
gentine. which before J914 encouraged white immigration, have 
restricted it to certain clas.ses, and even at times su.spended immi- 
gration entirely. Canada restricts immigration from certain coun- 
trie.s on the continent of Europe to bomi-fide agriculturalists, pro- 
hibits assisted migration (except from (ireat Britain), and prac- 
tically excludes certain European races entirely. Australia and 
New Zealand discourage, and have taken power to exclude, the 
immigration of any but British stock. France, which, since 191-S, 
has been, in point of numbers, the second most important country 
of immigration, has also found it necessary to place limitations on 
the numbers of foreign immigrants. 

The considerations which the countries of immigration have in 
view are .sometimes economic, .'sometimes the safe-guarding of 
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standards of livinfc; with others the motive is racial, either to 
limit the numbers of certain stocks or to preserve a territory as an 
area for the settlement of a particular race. 

Countries of emigration are also adopting policies of restriction, 
or at any rate of control. Some of the new nations in Europe, 
Czechoslovakia, Lithuania, from which there was formerly a 
considerable outflow of population, regard emigration as a danger 
to their national strength and for this reason have adopted a re- 
strictive policy. Other countries, in order to protect their nationals 
prohibit or discourage emigration to territories where conditions 
are regarded as unsuitable. Some countries, Italy, compelled, 
owing to the lack of suitable colonies of their own, to enrich 
foreign economic systems with the labour of their nationals, en- 
deavour to turn the emigration of their people to national advan- 
tage and to .secure concrete economic and political benefits for 
the nation as a whole, the increase of national influence abroad 
and the creation of fresh markets for national products. Emi- 
grants are encouraged to preserve their original nationality and 
to return with their savings to the mother-country. 

No country since the World War has devoted more considera- 
tion to the question of migration than has Italy. The annual 
increase of population in Italy amounts to 500,000 per annum. 
Some 200,000 Italians were formerly absorbed annually in the 
United Slates, but by the quota law this outlet has been prac- 
tically closed. France for a time look the place of the United 
States as a field for Italian emigration, but the restrictions which 
France later imposed upon foreign immigrants made it necessary 
for Italy to seek outlets for her population in other countries, 
where for various reasons Italians were not always welcomed. 
One of the aims of Italy’s policy has, therefore, been that of over- 
coming the objections to her emigrants by rai.sing their standard 
and improving their equipment. Italy herself controls and appor- 
tions her emigration and restricts it to persons most likely to 
prove aiceplable overseas, and for whom there is a reasonable 
|)ro.spect of employment. The difficulty which Italy has experi- 
enced in finding suitable outlets for her population overseas may 
be the cause of the change of attitude on the i)arl of the Italian 
(fovernrnent towards the population question. According to this, 
the Italian Cio\'ernmcnt would api>ear to regard the growth of the 
Italian population with le.ss ap{)rehension than formerly and has 
adopted the view that Italy must conserve her man-power. With 
this object, if has been announced (i()37) that emigration, which 
irnixiverished the nation, both from the point of view of quantity 
and quality, must be restricted, and reserves of population allowed 
to gfi abro.'id only when it is desirable to encounige an organic 
colonizal ion movement . 

Conflicting national policies neces.sarily ari.se fnmi the diver- 
gence of interests between countries of emigration and countries 
of immigration. The tendency of the former is to encourage enii- 
gr.'int.s to retain their formcT nationality in their new homes, whilst 
countries of immigration naturally desire the rapid assimilation of 
the im?7iigranls. The application of the United States cpiota Jaw 
gave rise to protest in a number of countries and the policy of 
exclusion in regard to Asiatics pursued in the United States and 
in the British dominions has been unwelcome, especially to Japan. 
The new' French Law on nationality has been regarded by Italy ns 
a menace to emigration from that country, whilst the emigration 
policy of the Italian Government it. self has sometimes been re- 
garded as incompatible with the naticmal sovereignty of other 
countries. 

This evolution from practically complete liberty of movement 
to increasingly strict regulation has had considerable effect on 
migration both in regard to extent and character. The total num- 
ber of emigrants is falling in comparison with the period prior to 
1C) 14. On the other hand there is probably very much less wastage 
of human material under the modern system. 

The increase in the cost of transport has a further restrictive 
effe ct on the movement of population, and has led to many Gov- 
ernments affording financial help to suitable emigrants, c.g., the 
liolicy of Slate-aided migration within the British empire, and the 
assistance afforded to emigrants by the Italian Government 
through the Institution for Colonization and Work Abroad fthc 


l.C.L.E.j which was formed in 1921 with a large capital sub- 
scribed by Italians at home and abroad to finance Italian settle- 
ment in foreign countries. The Japanese Government subsidizes 
emigration societies and assistance towards migration is also af- 
forded or is in contemplation by the Governments of some of the 
countries of northern Europe. The grant of assistance, is, how- 
ever, as a rule so circumscribed by conditions imposed by the 
countries of immigration that its stimulating effect on migration 
is insuft'icicnt to counteract the restrictions in other directions. 

Asiatic Immigration. — All the Anglo-Saxon communities 
overseas have placed restrictions which practically amount to ex- 
clusion upon the immigration of A.siatics. The immigration of 
Chinese into Australia was restricted by legislation as early as 
1855. In the United States ('hine.se are excluded under the Chi- 
nese Exclusion Act of 1882. Restrictions on Japanese immigra- 
tion are later in date, and in spite of long agitation by California 
(the Stale most affected) no special re.strictions were placed on 
Japanese immigration into the United Slates until the so-called 
“Gentleman’s Agreement” of 1907 which was an understanding 
between the Governments of tlie United Stales and Japan by 
which the latter voluntarily undertook to adopt and enforce ad- 
ministrative methods designed to check immigration into the 
United Stales. Under the Immigration Act, 1924, Japanese are 
excluded by the provision under which aliens ineligible’ to become 
American citizens are not admitted except under existing Treaty 
stipulations. It was the refusal of the United States Government 
to regard the “Gentleman’s Agreement’’ as in the nature of a for- 
mal treaty which gave rise to such resentment in Japan. 

South Africa, Australia and New Zealand have by various 
methods provided for the exclusion of Japanese subjects. Canada 
failed to take similar action but later .sought to remedy the omis- 
sion by a Gentleman’.s Agreement limiting yearly admissions to 
400. This Agreement has not worked .satisfactorily. 

The Japanese, in consequence of these restrictions, have turned 
their attention to the South American countries, but their success 
has for various reasons been slight. It wms officially announced in 
1926 by the Japanese Government that Jai)an would no longer 
endeavour to send her emigrants to countries which did not wish 
to receive them. {See Chinese Immi(;ration.) 

International Regulation. — The j)rarlically unrestricted lil)- 
erty which characterized the movement of population prior to 
1914 made arrangements between nations relating to migration 
iinnece.s.sary, except in the case of Asiatic immigration into certain 
countries. 'I'he problems and difficulties which have arisen .since 
the World War in regard to the movement and distribution of 
population have Ininsformed migration into an international ques- 
tion. New .vfluali(ms have been created by the artificial restric- 
tions which obstruct the movemt'nl of population and migration 
itself has changed in direction and character. Social legislation has 
everywhere increased and the welfare of its emigrants is a matter 
of concern to every nation. I'he increase in (.’ontinental migration 
and the desire of each country to protect the interests of its emi- 
grants, and sometimes to derive political and economical advan- 
tage from their movement, has given rise to questions regarding 
the transport, and the social and legal status of migrants, which 
could only be adjusted by diplomatic arrangements between the 
countries concerned. Such arrangements ari.se from a certain coin- 
cidence of interests between nations. Countries with a deficient 
labour supply and those with available labour arc equally con- 
cerned in organizing the movement of population so as to elimi- 
nate possible causes of friction. The co-ordination of these ar- 
rangements is obviously desirable. This function was allotted to 
the International Labour Office which was e.stablished by the 
Peace Treaty, 1920, and one of whose duties is that of securing 
equality of economic treatment in any country for all worker.- 
legally resident therein. 

A recommendation in favour of reciprocity of treatment as 
between national and foreign workers was pas.sed by the first 
International Labour Conference at Washington in 1919. This 
conference appointed an International Emigration Commission 
which met in 1921 and considered such questions as the co-ordi- 
nation of national legislation on the subject of migration, equality 
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of treatment of foreign workers, the elimination of agents inter- 
ested in promoting emigration, and the creation of national sys- 
tems of labour exchanges and information offices. At subsequent 
sessions of the International Labour Conference recommenda- 
tions have been passed and draft conventions adopted dealing, 
among other things, with (he communication to the International 
Labour Office of .stati.stical and other information regarding migra- 
tion; the equality of treatment of foreign workers as regards 
workmen’s compensation; the protection of emigrant girls and 
young women, and the simplification of the inspection of emi- 
grants, on board ship. A standing International Commission as- 
sists the International Labour Office in the work of endeavouring 
lo give effect to the recommendations of the C'onference. 

In 1924, at the invitation of the Italian Government, an Inter- 
national Emigration Conference was held at Rome at which 
about sixty countries were refircsented. This conference to a 
large extent duplicated the work of the International Labour Con- 
ferences but it had the advantage of including the United States, 
which is not a member of the International Labour Office. The 
Rome conference dealt mainly with the technical and legal 
problems, similar to those discu.s.sed at the various International 
Labour Conferences, and was not of a di])Iomatic character. One 
of the most important resolutions was that dealing with the 
“Charter of Emigrants,” which was an attempt to embody in a 
declaration the general principles which should govern legislation 
and international agreements for the regulation of migration and 
the treatment of emigrants. Some of the recommendations (and 
particularly the Charter) were not acceptable to certain countries 
as they were regarded as embodying principles such as the en- 
couragement of migrants to cling to their former nationality or 
to involve too great a measure of State control. The Charter 
covered political and judicial questions which were regarded as 
outside the scope of a technical conference and others were con- 
sidered to fall more properly within the scope of the international 
organizations .set up under the Peace Treaties. 

The matters dealt w'ith at the Rome conference were further 
discu.sscd at a second International Emigration Conference which 
was held in Cuba in 1928, 

All mea.sures of the nature referred to have as their object the 
protection and welfare of the emigrant and whilst they involve 
the strict control of migration they do not raise difficult political 
questions. There is a further international a.spcct of migration, 
however, which raises problems of a different character. The re- 
.strictions placed upon immigration by oversea countries have in- 
creased the difficulty of the population problem in Europe. The 
Rome conference revealed how clo.scly the regulation of migra- 
tion touches the sovereignty of the different States, and the diffi- 
culties in the w^ay of international uniformity on even technical 
questions. It is clear that the divergence of view' between coun- 
tries of immigration, and countries of emigration on matters of 
policy will be much more acute. On the one hand is the desire 
of a country to determine the composition of its own jiopulation 
by admitting only such persons and races and in such numbers 
as it considers it can assimilate; on the other, the need for out- 
lets for surplus population. The claim that any country with a 
sparse population must be ready to admit the overflow from a 
densely populated country has to be reconciled with the right 
of every country to protect its standards of life against incursions 
from outside and to safeguard itself from racial admixture. 
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MIGRATION OF ANIMALS. While it is among birds 
(.vfc Birds, Migration of) that migration is seen in its most 
typical form, it also occurs in many other animals, and it is to 
these that this article refers. But there has been an unfortunate 
tendency to apply the term in a loose way to many movements of 
animals very different from the migrations of birds. Migration 
in the .strict sense, defined in reference lo its mo.st typical ex- 
pres.sion in birds, is a racial custom, enregistered in the animal’s 
constitution, and takes the form of a j^er iodic or seasonal mass- 
movement between a breeding place and some other environment 
in which breeding does not occur. Migration therefore implies 
that the animals concerned have two haunts in which they reg- 
ularly live at different sea.sons of the year or at different phases 
of their life. It is illustrated among seals, turtles, toads, by such 
fishes as salmon, and by such crustaceans as land-crabs. It is a pity 
that a convenient term should be blurred by an application to 
phenomena which it does not fit. The following should be excluded 
from the rubric of migration, (a) Roaming movements in search 
of food, whether at short intervals or at different seasons, are not 
migratory. The march of the Scandinavian lemmings, when they 
have exhausted the vegetation of a district, is not a migration, nor 
is the devastating swarming of locusts, (h) Mass-movements, of 
fishes for instance, that are not related to reproduction, but are 
instigated by marked changi^s in the physical conditions or in the 
dependent distribution of the food should not be mixed up with 
migrations, (c) The movements of larval animals from their 
birthplace to another more suitable environment, as when the 
larvae of shore animals become pelagic and return to littoral 
waters at mctamorjihosis. It would be just as unprofitable to 
apply the term migration to the movement of may-tly nymphs 
out of the water, or the movement of liver-tluke cercariae out of 
their water-snail ho.st. The word has been similarly misapplied to 
the striking march of processionary caterpillars from the pine- 
trees along the ground until they find .suitable soft soil into which 
to burrow for pupation, (d) The various forms of extension of 
geographical range, which may be very impressive as in the in- 
cursions or “invasions” of sand-grouse into Britain, or may be, 
as is more fretjuent, very gradual and hardly iHTceptible from gen- 
eration to generation. The pas.sive diffusion of gossamer spiders by 
the wind, or of marine animals by oceanic currents, i.s certainly 
not migration. Yet the term is persistently applied to the often 
.striking mass-movements of butlcrtlies and some other insects, 
which are usually, if not invariably, disiiersal-movements. 

Distinctive Features. — ^I’he distinctive features of true migra- 
tion are; (a) It is a racial custom, with a hereditary basis, but 
activated by particular stimuli, internal and external, (b) It is of 
regular recurrence, seasonal or periodic, or occurring when the 
animal reaches a particular age or state, (c) It is a geographical 
or topographical change from one haunt to another, one being the 
breeding-place. In typical cases there is a return journey, as in 
migrant birds. In some cases, such as the common eel, the adults 
die after spawning, and the return journey is thus confined to the 
young. 

The scope of migration has been admirably summarized by A. L. 
Thomson {Problems of Bird Migration, 1926). “To deserve the 
description ‘migratory,’ in its strict sense, movements need not 
necessarily have a very great geographical amplitude, but at the 
least they must involve a definite change of locality. I'hey must 
be purposive in that the change of scene is associated with some 
definite advantage which serves as its raison d’etre, and there must 
be return movements to the original area. They must be periodic 
in that they correspond to some recurrent change either in the en- 
vironmental conditions themselves or in the animal’s reaction 
thereto. True migrations are changes of habitat, p)eriodically re- 
curring and alternating in direction, which tend lo secure optimum 



MIGUEL 


47 + 

conditions at all times.” 

Mammals^ — Perhaps (he best instances of true migration in 
mammals are to be found among seals. The Alaska fur seal {Cal- 
lorhiniis alascanus) winters as far south as California, and returns 
in spring across the north Pacific for 2,000 miles to its breeding 
place on the Pribilof islands. Cetaceans, being more thoroughly 
adapted to marine life than the pinnii)ed carnivores, do not need 
to come to the shore to breed, yet there is evid(‘nce of migratory 
movements. The same may be .said in regard to reindeer, but the 
facts are not easy to understand. The Newfoundland caribou 
(Rauf^ifir tcrranovac) moves in autumn from the stormy uplands, 
where the grazing is apt to be buried dee)) in snow, to the less 
strenuous conditions towards the south coast of the island. The 
southward movement takes place after the mating .season, u.sually 
late in Octoiier, and is normally somewhat Itrisun-ly, at a smart 
W'alking pace, unless the wintry conditions .set in very abruptly. 
The reindeer travel mostly by day, along more or Ic.ss well-trodden 
paths, in relatively small companies, and in single file. The earlier 
companies con.sist mainly of does, fawns and young stags, while the 
later companies con.sist mainly of the big stags. In the spring 
there is a return movement, when the does are heavy with young, 
which is .somewhat divergent from avian migration. Too much 
must not be made of this difference, yet it must be admitted that 
the so-called reindeer “migration" approximates to the mass-move- 
ments of gregarious ungulates of .steppe-like areas when the dry 
season compels them to “follow the gra.ss." Moreover some cari- 
bous are practically resident both in northern and southern New- 
foundland. There is no doubt that some bats take gregarious 
flights on a large scale, while others may pass in crowds every 
evening from the mainland to an adjacent island, just as starlings 
do. But it is doubtful whether these ma.ss-movements can be in- 
cluded within the rubric of migration. 

Reptiles. — Some of the marine turtles are good instances of 
true migrants. Thus the loggerhead {Caretta caretta), a carnivo- 
rous species of tropical and intertropical .seas, visits many sandy 
shores to deposit the eggs on the beach. The newly hatched young 
make persistently for the sea, moved, as (i. H. I'arker has shown, 
by a constitutional obligation to go down a slope and to W'alk in 
the direction of the most open low horizon. The vegetarian green 
turtle {Chelone midas), which deposits its eggs on sandy beaches 
in the West Indies, has a migrational range not known to exceed 
50 miles. It siK-Tids ten months of the year in the relatively shallow 
coastal waters, for though sometimes found in the open ocean, its 
normal haunt is bound to be not very far from the seaweed- 
growing region. Some of the sea-snakes are true migrants, coming 
periodically to shore to give birth to their young among the rocks. 

Amphibians. — familiar sight in spring in some places is the 
march of toads from a considerable distance to a particular pond 
or mar.sh where they breed. When, some months later, the tad- 
poles have become small toads, there is a journey in the opposite 
direction, the parents having returned inland .some time pre- 
viously. The same is true of the crested newt in Britain, but the 
distances covered are not so great. Similarly in the common grass 
frog there is a summer movement from the water to the fields. 
The return to the water, or to the vicinity of the water, is 
autumnal, not vernal, as in toads, and it is not so well-defined. 

Fishes. — The term migration has been mistakenly applied to 
many mass-movements of fishes, e.g., herring and mackerel, which 
have no connection w'ith a return to a particular .spawning-ground 
or type of .spaw'iiing-ground. These non-migrational movements 
are largely explicable in terms of changes in the distribution of 
the planktonic and other organisms on which the fishes feed, or 
what may come to the same thing, in terms of changes in tempera- 
ture, salinity, oxygenation, carbon dioxide tension, and so forth. 
No mass-movement of fishes .should be ranked as migrational 
unless directly concerned with approaching or leaving a spawning 
area. 

True migration is familiarly illustrated in the salmon (Sahno 
salar). The eggs are liberated, often in midwinter, on suitable 
gravelly stretches of the river-bed. There are successive stages of 
alevins, fry, parr and smolls. The la.st, when over two years old, 
pass down the rivers to the sea, usually in early summer. A vigor- 


ous nutritive life is spent in the sea, where the food consists 
largely of herrings and mackerel; the salmon may remain there 
for several years. Adolescent salmon, which have not quite put 
on the adult characters are called grilse, and are normally three 
or three and a half years old, having descended to the sea as 
.smolts the previous year. Thc.se may ascend the rivers and may 
spawn as grilse; but the grilse .stage is often passed through in the 
sea, so that the maiden fish entering the fresh water for the first 
lime are often “salmon.” The adult .salmon eat very little, if at 
all, in fresh water; they return to the sea, if they can, after .spawn- 
ing. In some ca.ses it has been proved by marking that .salmon 
return from the sea to their own particular native river (see 
Salmon). 

When a migratory fish comes iiLshorc or ascends the rivers to 
spawn, the term anadromous is used, with its counterpart cata- 
dromous, when the spawning occurs in deepi.sh salt water; other 
useful terms for different types of movement have been defined 
by Meek. The re.scarches of Schmidt show that the chief breeding 
area of the Ivuropean eel, An^idlla anguilla, is in deepish water in 
the south-western part of the north Atlantic, somewhat north of 
the West Indies. Thence the transparent larvae (leptocephali ) 
gradually make their way, helped by currents, towards the 
European coasts. A.s they approach, being over two years and a 
half old, and having traversed, it may be, 2.000 miles, they 
undergo a remarkable metamorphosis, from a knife-blade-iike to 
a slender cylindrical shape, and are then known as elvers. These 
ascend the rivers and often pass to lakes, feeding voraciously ami 
growing quickly, continuing their nutritive life for 5-8 years, the 
females taking longer to assume the characters of maturity. The 
phy.siological restlessness that then .sets in prompts a migration 
down the rivers and out to sea, a journey taking several months. 
Adult eels seem to die after .spawning, so that there is no return 
journey to fresh water except for the next generation (sec Eel). 

Similarly the large marine lamprey, Petromyzon marintiSj as- 
cends the rivers to spawn and succumbs soon afterwards. The 
larvae remain larvae, known popularly as “niners," technically a.s 
“Ammocoetes,” for three years or so, and then, as.suming the adult 
characters, they go down to the sea to pul on flesh. The basal 
fact in the interpretation must be that lampreys were originally 
freshwater animals, as most of the lamprey species always are, 
whereas the common cel had originally a deep-water marine home, 
and took secondarily to fresh waters. In the interior of New York 
State Petromyzon marinns does not go down to the sea, but passes 
from river to lake, and from lake to river. Such secondary telc- 
scopings of the typical life-history are very .significant. 

Invertebrates. — Most of the so-called migrations of inverte- 
brates are misunderstandings. The great flocks of butterflies, and 
dragonflies and other in.sects that have been described arc very 
impres.sive, but all the evidence is in favour of regarding them as 
occasional dispersal movements. On the other hand, there is genu- 
ine migration in the movements of land-crabs (Geocarcinus) and 
robber-crabs (Pirfius) from the interior to the .shore. In the sea 
the larvae arc hatched out, and in the sea all the youthful stages 
are passed. From the sea there is a return of the adults to their 
inland retreats, and later on they are followed by their offspring. 

BiBLJiKiRAPiiY. — R. Collett, “On Myodes letnnus in Norw’ay,” Proc. 
Linn. Soc. (1878); J. Schmidt, First Report on Eel Invest illation, 
IQ13 (Conscil permanent international pour Texploration dc la mer, 
1913, and subsequent years) ; A. Meek, The Migrations of Fish 
(London, 1916) ; W. L. Caldcrwood, The Life of the Salmon (London, 
1922) ; A. L. Thomson, Problems of Bird Migration (l.ondon, 1926) : 
C. S. Elton, Animal Ecology (London, 1927). (J. A. Th.) 

MIGUEL, MARIA EVARIST (1802-1866), usually known 
as Dom Miguel, whose name is chiefly associated with his pre- 
tensions to the throne of Portugal, was the third son of King 
John VI. of Portugal, and of Carlota Joaquina, one of the Spani.sh 
Bourbons; he was born at Lisbon on Oct. 26, 1802. In 1807 he 
accompanied his parents in their flight to Brazil. In 1822 his father 
swore fidelity to the new Portuguese constitution which had been 
proclaimed in his absence; and this led Carlota Joaquina, who was 
an absolutist of the extremest Bourbon type, and hated her hus- 
band, to seek his dethronement in favour of Miguel her favourite 
son. The insurrections which ensued (see Portugal) resulted in 
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her imprisonment and the exile of Miguel (1S24), who spent a 
short time in Paris and afterwards lived in Vienna, where he came 
under the teaching of Meltcrnich. On the sudden death of John 
VI. in May 1826, Pedro of Brazil, his eldest son, renounced the 
crown in favour of his daughter Maria da Gloria, on the under- 
standing that she should become the wife of Miguel. Miguel 
swore allegiance to lY‘dro, to Maria, and to the constitution which 
I’edro had introduced, and was appointed regent in July 1827. He 
arrived in Lisbon in Feb. 1S2S, and, regardless of his promises, 
dissolved the new Cortes in March; having called together the 
old Cortes, with the support of the reactionary party of which his 
mother was the ruling spirit, he got himself proclaimed sole 
legitimate king of Portugal in July. Ilis private life was charac- 
terized by the wildest excesses, and he used his power to oppose 
all forms of liberalism. 

The public opinion of Europe became more and more actively 
hostile to his reign, and after the occupation of Oporto by Dom 
Pedro in 1S32, the de.struction of Miguel s lleet by Captain (after- 
wards Sir Charles) Napier off Cape St. Vincent in 1833, and the 
victory of Saldanha at Santarem in JS34, Queen Christina of Spain 
recognized the legitimate sovereignly of Maria, and in this was 
followed by France and England. Doin Miguel capitulated at 
Evora on May 29, 1834, renouncing all pretensions to the Portu- 
guese throne. He lived for some lime at Rome, where he enjoyed 
papal recognition, but afterwards retired to Bronnbach, in Baden, 
where he died on Nov. 14, 1S66. 

MIHALACHE, ION (1882- ) , Rumanian politician, W'as 

born on March 3, 1882. In 1914 he entered politics, and after 
the World War founded the Peasant (Tsaranist ) parly first in 
lie.ssarabia, and then extended its organization to the rest of the 
country. In the first elections held after the war in 1919, the 
Peasant party won 70 seats in the ('hamber of Deputies and 
Mihalachc was ajipointed minister of agriculture in the Vaida- 
Voivod cabinet, which office he held until March 1920, when 
Vaida-Voivod resigned with the entire cabinet. He remained one 
of the leaders of the combined Nalional-Tsaranist oppositional 
bloc. 

MIHRAB, a term in Mohammedan architecture given to the 
niche which in a mo.sque indicates the direction of Mecca; some- 
times called prayer niche. 

MIKADO (Japanese for “exalted gate”) is the poetical title 
a.ssociated by foreign countries wdth the sovereign of Japan; the 
Japanese title, corre.^ponding to “emperor,” is taiiw. The history 
of the mikados takes us bai l; to very early times, but from lOoo 
to 1868 the real power was in the hands of the shoguns, who 
nevertheless were in ceremonial theory always successively in- 
vested with their authority by the mikado. The revolution of 1867 
restored the real power into the mikado’s hands. {Sec Japan: 
History; and Meiji Tenno.) 

MIKIR, a hill tribe, numbering some 90,000, in Central Assam, 
calling themselves Arleng. Racially they appear intermediate be- 
tween the Naga and Kuki groups. Their language, unwTitten, 
belongs to the Tibeto-Burman group. The religious belief is 
animistic, showing marked Flindu influence. The dead are burned 
with dancing and ceremony after retention in the house for the 
period required for the necessary arrangements. True Mikir 
dress closely resembles that of their neighbours the Khasis, but 
Assamese dress is now common. The tribe is divided into patrilin- 
eal exogamous clans. Villages are small and houses are built on 
piles. For cultivation, the jungle on the hillsides is cleared and 
burned. (J. P. M.) 

See Lyall and Stack, The Mikir 5 (iyo8). 

MIKKELSEN, EJMAR (1S80- ), Danish explorer, was 

1) orn on Dec. 23, 1880, and educated in ('openhagen. lie went to 
sea in 1894, and afterwards travelled extensively. He joined many 
expeditions of exploration; to the east coast of Greenland (with 
Amdrups, 1900); to Franz Joseph’s Land (Baldwin-Ziegler. 1901- 

02) ; in the northern Atlantic (International Hydrographic expe- 
dition, 1903-04); north of Alaska (in joint command with Lef- 
fingwell, 1906-08); north-eastern Greenland (in command, 1909- 
12). In 1924 he commanded an expedition to Scoresby sound, 
and in the following year an experimental fishing cruise to west 
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Greenland. He has published several accounts of the expeditions 
in which he took part. 

MIKLOSICH, FRANZ VON (18J3-1S91), Austrian phi- 
lologi.st, was born at Luttenberg, Styria, on Nov. 29, 1S13. He 
graduated at the university at Gratz, and was for a time pro- 
fessor of philosophy there. In 1838 he went to Vienna, where he 
took the degree of doctor of law. He gave up law for the study 
of Slavonic languages and from 1844-62 held a post in the imperial 
library. His works revolutionized the study of Slavonic lan- 
guages. From 1849 to 1S86 IMiklosich occupied the newly created 
chair of Slavonic philology at the university of X'ienna. He be- 
came a member of the Academy of X’ienna and the upt)er house. 
His writings deal also with Rumanian, Albanian, Greek, anil the 
language of the gypsies. Miklosich died on March 7, 1891. 

His niimeroii.s works include a noteworthy review of Bopp’s Com- 
parative Grammar (1844). 

MIKULOV, a town in Moravia, Czechoslovakia, near the 
Austrian frontier at the fool of the I’avlovske hills. The town is 
mainly of local importance by reason of viticulture, cloth manu- 
facture and the Juras.sic limestones in the vicinity which are 
burnt for lime. The principal feature is the lleiliger Berg which 
has 16 chapels and a church in Byzantine style. Pop. (1923), 
7,699. 

MILAN (It al. Milano, Ger. Mailaml, anc. Mediolanum, q.v.), 
city, Italy, capital of the province of Milan, 93 m. by rail E.N.K. 
of Turin. Pop. (J921) 816.986 (town); 836,046 (commune). 
It is the seat of an archbishop, the headquarters of the 111. army 
corps, the chief financial centre of Italy and the wealthiest manu- 
facturing and commercial town in the country. It stands on the 
little riv^T Glona, near the middle of the Lombard jilain, 400 ft. 
above .sea-level. 

The plain around Milan is extremely fertile, owing to the rich- 
ness of the alluvial soil deposited by the Po, Ticino, Olona and 
Adda, and to the excellent sy.stem of irrigation. From the cathe- 
dral roof, it i>resents the appearance of a va.st garden divided into 
square plots by rows of mulberry or fioplar trees, lo the ea.st, 
this plain stretches in an unbroken level, as far as the eye can 
follow it, towards XTmicc and the Adriatic; on the .southern side 
the line of the Ajicnnines from Bologna to Genoa clo.ses the 
view; to the west rise the Maritime Cottian and Graian Alps, with 
Monte X’iso as their central point; while northward are the I’en- 
nine, FJelvetic and Rhaetian Alps, of which Monte Rosa, the 
Saasgrat and Monte Leone arc the most conspicuous features. 
In the Jilain itself lie many small villages and here and there a 
larger tow’n like Monza or Saronno, or a great building lik(* the 
Cerlosa of Pavia makes a white point upon the greiaiery. 

The summer is intensely hot, winter very cold, snow is often 
seen, and the thermometer is freiiuently below freezing-point. 

In shajje Milan is a fairly regular jiolygon (w'ithin which the still 
smaller rectangular nucleus of the Roman city may be recog- 
nized: see Mediolanum), and its focus is the sjilendid Ih'azza 
del Duomo, from which a number of streets radiate in all direc- 
tions, connected by an inner .system of streets, constructed just 
outside the canal which marks the site of the town moat (the 
arches of Porta Nuova are almost the last trace of the inner cir- 
cuit, constructed after the destruction of the city by Frederick 
Barbaros.sa, to which also belonged the Porta dei Fabbri, demol- 
ished in 1900), and by an outer circle of boulevards, just beyond 
the outer enceinte of the city, erected by the Sjianiards in the i6th 
century. But the city is growing far beyond these, and in 1926 
its circumference was about 8 miles. 

At one end of the Piazza del Duomo is the cathedral. It is 

built of brick cased in marble from the quarries which Gian 

Galeazzo Visconti gave in perjietuity to the cathedral chajiter. 
Begun in 1386, it -was then the largest church in cxi.stence, and 
now, after St. Peter’s at Rome and the cathedral of Seville, it 
is the large.st church in Europe; it covers an area of 14.000 sq.yd. 
and can hold 40.000 jjeople. The interior is 486 ft. long, 189 ft. 
wide; the nave is 157 ft. high, and the distance from the jjave- 
ment to the top of the tower is 356 ft. The style is very elabo- 
rate Gothic, but the work was continued through several cen- 
turies and after many designs by many masters, notably by 
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Amacieo, who carried out the octagonal cupola (the pinnacle of 
which dates from 1774), and by Tibaldi, who laid down the* 
pavement and designed a baroque facade, begun aiiter fais death 
in i6o(), but only completed, by Napoleon’s orders, in 1805-13. 
The church is cruciform, with double aisles to the nave and aisles 
to the transepts. The roof is supported by lifty-two pillars with 
canopied niches for statues instead of capitals; the great winctews 
of the choir have stained glass of 1844. To the right of the 
entrance is the tomb of Archbishop Ar^Dcrt ( 1045), while beside 
him rests Archbishop Otto Visconti (tjg.s). In a crypt under 
the choir lies the body of the c:irdinal saint Carla Borrotneo, who 
consecrated the cathedral in 1577. It is contained in a rock- 
crystal shrine, encased in silver, and is vested in magnificent 
robes blazing with jewels. The roof of the cathedral is built of 
blocks of marble, and the various levels are reached by staircases 
carried up the buttresses; it is ornamented with a profusion of 
turrets, pinnacles and statues, of which last there are 4,440, of 
various styles and periods. 

There are two noteworthy palaces in the Piazza del I>uomo. 
The first is the former Pakizzo KeaJe (now belonginp: to the mu- 
nicipality) dating from r77J, but occupying the site of the earliest 
mansion of the Viscontis and the Sl’orza; its great hall is a hand- 
some chamber with a gallery supported by caryatides. Built into 
the palace is the ancient church of San Gottardo (1330-36), a 
Romanescjue building built by Azzone Visconti in 1328-1339, and 
the scene of the murder of Giovanni Maria Vi.sconti in 1412. 
Its campanile is a beautiful example of early Lombard terra- 
cotta work. The second palace is th:it of the archbishops, with a 
line fa(;ade. Jt has a fine court with double colonnades. The 
Palazzo della Ragione, in the Piazza dei Mercanli, just west of 
the Piazza del Duomo, the central point of the mediaeval city, 
is a brick edifice (i 223-1 23H) with portico on the ground floor 
and a large hall on the ut)per. Close liy to the south is the 
beautiful Loggia degli Osri, erected in 1316, with two open por- 
ticos, one above the other, in black and white marble. 

Among the most mtercSting buildings in Milan is the historic 
church of S. Ambrogio. The church was built by St. Ambnwe 
in 3S6-389, but as it stands it is a Romanesejue basilica of the 
iTtli-i2th centur>’, with a brick exterior, galleries over the 
fagade, and perhaps the most perfectly preserved atrium in ex- 
istence. The wooden dotir belongs lo the original 4th century 
church; rt has carvings wdth sccne.s from the life of David. The 
pulpit is also fine (iJlh-i3lh rent.). In a great silver reliquary 
(modern) in the crypt lie the bones of St. Ambrose, above which 
rises the high altar, w'hicli retain.s its original reliefs in gold and 
silver enriched with enamel and gems, and are the work of one 
Vuolfvinus, a German (835). The baldacchino, with sculptures 
of the j 2(h or early ]3lh ccntur>\ is borne by four ancient col- 
umns of porphyry, with gtb-century capitals. In the tribune are 
fine mosaics of the 12th century, and in the Basilica Fausta mo- 
.saics of the 5th. The lofty brick campanile (789-824) is among 
the earliest in Italy. The court of the neighbouring canonica is 
by Bramante. S. Lorenzo, in the south portion of the town, dates 
from before a.d. 53S, but was several times burnt down and 
restirred. The chapel of S. Aquilino, possibly part of the original 
structure, contains mosaics of the 5th or 6th century; while ex- 
cavations have shown that its foundations, and apparently those 
of the whole church, rest upon a mass of architectural fragments 
taken from Roman buildings; the pavement of a bath was 
laid over them at a later date, and over this again the chapel was 
built. In plan the church is an octagon, supported at the corners 
by four square towers in brickwork. The interior with its two 
orders is a very fine one, and its influence on Renaissance archi- 
tects has been very considerable. The portico outside it with its 
16 Corinthian columns is a later addition, with use of ancient 
materials. S. Eustorgio, one of the largest Gothic churches in 
Milan, dates, as it stands, with its campanile, from the 13th 
century. It ha.s some interesting mediaeval sculpture, and a fine 
chapel (C'appella Portinari ), with a good dome and a beautiful 
frieze of angels (1462-1468), and containing the splendid sculp- 
tured tomb of Peter Martyr (q.v.), the masterpiece of Giovanni 
di Bnlduccio of Pisa (1339). 


S. Vincenzo in Prato (835); S. Satiro, founded in 879; S. 
Babila, etc., are interesting for their Romanesque architecture. 
The small domed structure on the left of S. Satiro is earlier than 
the church, while the campanile is part of the original structure. 
The rcconstructioD of the church of S. Satiro was Bramanle's 
earhest work in Milan (after 1476). The choir is painted in 
perspective (there was no room to build one), the earliest exam- 
ple of this device, which was so frequently used in baroque archi- 
tecture. The octagonal sacristy (before 1488), has niches below 
and a galler>' above, and stucco decorations by Bramante him- 
self (the friezse with putti and medallions is by Agostino de 
Fondotk of Padua). The Gstercian abbey-church of Chiaravalle, 
5} m. south of Milan, is a line brick building in the plan of a 
Latin cross, with nave and two aisles with round pillars, with a 
lofty domed lower, in the so-called Romanesque Transition style, 
having comparatively slender round pillars and cross vaulting, 
while the exterior is still quite Romanesque. It was founded in 
by St. Bernard aiKl consecrated in 1221. It is interesting 
as the model for the plan of many other churches in Loml>ardy, 
e.j?., S. Maria del Carmine and S. Francesco in Pavia. S. Maria 
Incoronata is unique as a double Gothic church, in the horizontal 
.sense (1451-1487). 

Of .secular buildings of the beginning of the 15th century, the 
most notable is the Casa dei Borromci, which still preserves its 
Gothic courtyard. Jt lias a good collection of Lombard pictures. 
The Gothic church of Santa Maria delle Grazie was built by the 
Dominicans alxiut 1460. The choir, crossing, and dome, with 
elegant external decorations in terra-cotta and marble, arc by 
Bramante (c. 1492). Adjoining the church is the convent, with 
fine cloisters, by Bramante; in the former refectory Leonardo da 
Vinci iq.v.) jiainled his celebrated “Last Supper.’’ 

The interior of San Maurizio has effective frescoes by Luini 
and his contemporaries. It was erected by Giovanni Dolcebuono, 
a pupil of Bramante, to whom is also clue S. Maria presso S. 
Celso (the interior and the baroque fagade are by Alcssi to whom 
the fine church of S. Paolo is also due). The renowned Biblio- 
leca Ambrosiana, rich in mss., was erected in iC)03-i6o9 by Fabio 
Manzone, to whom the Palazzo del Senato is also due. There 
is also a picture gallery, in which is Raphael's cartoon for his 
fresco the “School of Athens” in the Vatican. The Ospedale 
Maggiore was founded in the reign of Francesco Sforza. The 
entire edifice is covered externally with terra-cotta; its fagade was 
designed by the Florentine Antonio Averulino and begun in 

1457- 

The city is rich in works of art, for Milan, with the introduc- 
tion of the early Renaissance style by Filarete and Michelozzo 
after 1450, became the home of a Lombard school of sculpture 
i among the chief masters of which may be mentioned Giovanni 
Antonio Amadeo of I'avia (1447-1522), Cristoforo Solari, and, 
the last of them, Agostino Busti, known as Bambaia (c. 1480- 
154S) whose work may be seen in the cathedrals of Como and 
Milan and in the Certosa of Pavia. 

Towards the close of the 15th century, the refined court of 
Lodovico Sforza attracted such celebrated men as Bramante, the 
architect; Gauffino Franchino, founder of one of the first musical 
academies, and the immortal Leonardo da Vinci from whose 
school came a number of brilliant artists. Later Leone Leoni of 
Arezzo achieved fame as a sculptor. 

The picture gallery of the Brera occupies an imposing palace 
with a good courtyard by Ricchini. It also contains a library of 
some 350,000 volumes, a collection of coins numbering about 
60,000, and an observatory. The Brera Gallery possesses Ra- 
phael's famous “Sposalizio,” many pictures and frescoes by Luini, 
Gaudenzio Ferrari and Bramantino; and a collection of the 
works of Carlo Crivelli {fl. 1480), while the Venetian school is 
well represented by works of Paolo Veronese, Paris Bordone, 
Gentile Bellini, Cima da Conegliano, Bonifazio, Moroni and Car- 
paccio. 

The Castel Sforzesco, or Castle of Milan, stands in the Parco 
Nuovo; it was built in 1450 by Francesco Sforza on the site of 
one erected by Galeazzo II. Visconti (135S-1378) and demolished 
in 1447 by the populace after the death of Filippo Maria Visconti. 
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After many vicissitudes it was restored — including especially the 
splendid entrance tower by Antonio Averulino (Filarete, 1451- 
1453), destroyed by a powder explosion in 1521 — in the 15th- 
century style, and it is now a most imposing pile. Some fine 
windows with terra-cotta decorations arc preserved. The ar- 
chaeological museum is housed here : it contains Roman 
antiquities and mediaeval and Renaissance tombs and sculptures. 
Several rooms bear traces of the decorations executed under 
Galcazzo Maria and Lodovico il Moro. {See Leonardo da Vinci.) 
In the upper rooms is placed a large collection of Milanese and 
central Italian ceramics, stuffs, furniture, bronzes, ivories, en- 
amels, glass and historical relics, with a picture gallery. 

The finest modem thoroughfare is the Via Dante (1888), run- 
ning from the Piazza de’ Mercanti to the spacious Foro Bona- 
parte, and thence to the Parco, a great public garden in which 
stands the Gastello Sforzesco. 

To the north of the castle is the Arena, a kind of circus erected 
by Napoleon in 1S06; while facing the castle on the opposite 
side of the park is the Arco della Pace, begun by Napoleon in 
1806, but finished by the Austrians in 1833. The Piazza del 
Duomo, the centre of Milanese traffic, is connected with the 
neighbouring Piazza della Sea la by the famous Galleria Vittorio 
Emanuclc (1865-67), a great arcade in the form of a Latin cross, 
with an octagon in the centre, crowned at the height of 160 ft. 
with a glass cupola; it is roofed with glass throughout, and is 
320 yd. long, 16 yd. wide and 94 ft. high. 

Near the Piazza della Scala is the Museo Poldi-Pezzoli, with 
valuable pictures, textile fabrics, arms, armour and antiquities. 
In the middle of the neighbouring Piazza della Scala stands 
Magnis monument of Leonardo da Vinci (1872). Opposite is 
the celebrated Teatro della Scala, built in 1778 on the site of a 
church founded by Beatrice della Scala, wife of Bernabb Visconti. 
After the San Carlo at Naples it is the largest theatre in Europe, 
and can seat 3.600 spectators. It has an interesting theatrical mu- 
seum. Looking on to the piazza is the fine Palazzo Marino, the .seat 
of the municipality since 1861 ; it was built by Galcazzo Alessi in 
1558, to whom the .side faqade and the court are due, but was 
not completed until i8go, when the main fagadc was erected by 
Luca Beltrami. S. I'edele by Tibaldi (1569) i.s close by. Milan 
has a university, a large school of engineering, the Bocconi com- 
mercial university, and nimuTous other learned and educational 
institutions; it has long been a great musical centre. A Verdi 
mu.seurn has been formed. There are many ])hilanlhropic institu- 
tions, and public charities and services are particularly well ad- 
ministered. Sport and athletics are |jrovided by a number of 
clubs, notably the Touring Club Italiano, founded in 1S94. 

Modern industrial dc\'elopm('nt in( lud<'S construction of loco- 
motives, railway tru(k.s and larriages, .sleani-boil(;rs and motors, 
turbines, pumps, metal bridges and roofs. Minor industries are 
represented liy workshops for the product ion of surgical, mu.sical 
and geodetic instruments; of teleijhone and telegraph accessories; 
dynamos, sewing-machines, bicycles and automobiles and chemi- 
cals. In textile indu.slrics silk (including artificial silk) holds the 
first place. Spinning and twisting are as highly developed as the 
weaving industry. Milan is al.so the centre of the Italian cotton 
industry. Cotton-weaving, dyeing and printing are extensively 
carried on. Linen, flax, jute and wool are also spun and woven. 
The Milanese manufactures of articles in caoutchouc and of elec- 
tric cables have acquired a world -wide reputation. In typography 
Milan is renowned principally for its musical editions and for its 
heliotypc and zincotype establishments. The manufacture of fur- 
niture of all kinds is still extensively carried on, Milan being the 
chief Lombard market and centre of exportation. The towns of 
Cantu, Meda, Lissone and Carugo supply Milanese firms with 
most of their merchandise, the furniture being made by the work- 
men at their own homes with materials supplied by the Milanese 
buyers, who also advance the capital necessary for working ex- 
penses. Theatrical costumes and appliances arc also made in j 
Milan, which is an important theatrical centre. House industry is I 
still widely diffused in Milan itself, especially as regards working | 
in gold, silver, vulcanite, bronze and leather. The motive power I 
for much of the industry is supplied by electricity. Milan is also ! 
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a centre of the export trade in cheese; chocolate, biscuits, etc., 
arc also manufactured. Knitted underwear, fringes, tulles, velvets, 
gloves, shawls, passementerie, jewellery, etc., are i)rodiiced besides 

The municipal schools of Milan arc well organized; the expendi- 
ture on them in 1928 was nearly £5,000,000. 

The water supply, from wells some 150 ft. deep in the sub-soil, 
is fairly good; one of the towers of the Gastello Sforzesco is used 
as a distributing centre, while the sewerage system consists of 48 
m. of sewers on the single channel principle, with collectors dis- 
charging into the Vettahia. a tributary of the Laml)ro. 

Sec F. Malagiizzi Valeri, Milano, 2 vols. (Brrgamo, Arti Grufichc 
1906) well illustrated. 

History. — (For earlier history ser Medr)I.anijm.) — After the 
establishment of the Lombard capital at I 'a via in 569 Milan re- 
mained the centre of Italian opposition to the foreign conquest. 
The Lombards were Arians, aiul the archbishops of Milan from 
the days of Ambrose had always been orthodox. Though the 
struggle was unequal, their attitude of ri'solule opposition to the 
Lombards gained for them great weight among the people, who 
felt that their archbishop was a power round whom they might 
rally for the defence of their liberty and religion. When the Lom- 
bard kingdom fell before the Franks under C'harles the Great in 
774, the archbishops of Milan were still further strengthened by 
the close alliance between Charles and the C'hurch, which tended 
to confirm their temporal authority, and also by Charles’s policy 
of breaking up the great Lombard fiefs and dukedoms, for which 
he substituted the smaller counties. Under the confused govern- 
ment of Charles’s immediate successors the archl)i.sh()p was the 
only real powder in Milan. But there were two ( las.ses of difficulties 
in the situation, ecclesiastical and political; and their pre.seme had 
a marked effect on the development of the people and the growth 
of the commune, which was the next stage in the history of Milan. 
On the one hand the archbi.shop w^as obliged to contend against 
the heretics or against fanatical reformers who found a following 
among the people; and on the other, since the archbishop was the 
real power in the city, the emperor, the nobles and the ])eople each 
desired that he should be of their party; and to whichever party he 
did belong he was certain to find himself \'iolenlly oppo.sed by the 
other two. h'rom these causes it sometimes happi^net) that there 
were two archbishops, and therefore no central control, or no 
archbishop at all, or an archbishop in exile. These diflkullies de- 
veloj^ed a s])irit of independence and a capacity of judging and 
acting for themselves in the people of Milan. 'I’he terror of the 
Hunnish invasion, in S99, further assisted them in their tirogress 
towards freedom, for it lompelled them to take .arms and to fortify 
their (ity, rendering Milan more than ever independent of (he 
feudal lords who liverl in their (aslles in the loiinlry. 'J'he tyranny 
of these nobles drove (he iH*asantry .iiid smaller vassals to set'k 
proteition for life and properly and e(|iiality ol taxation and of 
justice inside the walled city and under the rule ol the an hbishofc 
Thus Milan grew populous, and learned to govern itself. Its in- 
habitants became for the first lime Milanest!, ait:nhed to the 
.standard of St. Ambrose — no longer subjects of a foreign con- 
queror, but a distinct people, with a municipal life and prospects 
of its own. For the further growth of the commune, the action 
of the great archbi.shop, Ileribert (J018-45), the eslabli.shmeiit 
of the carroccio, the development of Milanese supremacy in Lom- 
bardy, the destruction of Lodi, Como, Pavia and other neighliour- 
ing cities, the Lombard league, and the l)attle of Legnano, srr the 
articles It.aly and Lombards. 

After the battle of Legnano, in 1174, although the Lombard 
cities failed to reap the fruit of their united action and fell to 
mutual jealousy once more, the city of Milan began to grow in 
material pros|jeri!y. After the Peace of Constam e f ri83) the city 
walls were extended; the arts flourished, each in its own quarter, 
under a .syndic who watched the interests of the lrad<’ The manu- 
facture of armour was the most important industry. During the 
struggles with Barbarossa, when freedom seemed on the point of 
l)eing destroyed, many Miliinese vowed themselves, their goods 
and their families to the Virgin should their city come safely out 
of her troubles. Hence arose the powerful fraternity of the 
“Umiliati,” who e.slnbli.shed their headcjuarlers at the Brera, and 
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began to develop the wool trade, and subsequently gave the first 
impetus to the production of silk. From this period also date the 
irrigation works which render the Lombard plain a fertile garden. 
The government of the city consisted of {a) a parlamento or con- 
siglio grande, including all who possessed bread and wine of their 
owm — a council soon found to be unmanageable owing to its size, 
and reduced first to 2,000, then to 1,500 and finally to 800 mem- 
bers; (6) a credenza or committee of 12 members, elected in the 
grand council, for the despatch of urgent or secret business, (c) 
I he consuls, the executive, elected for one year, and compelled to 
report to the great council at the term of their office. 

The bitter and well-balanced rivalry between the nobles and 
the people, and the endless danger to which it exposed the city 
owing to the fact that the nobles were always ready to claim the 
jirotection of their feudal chief, the emp)eror, brought to the front 
two noble families as protagonists of the contending factions — 
the Torriani of Valsassina, and the Visconti, who derived their 
name from the office of delegates which they had held under the 
archbishops. After the battle of Cortenova, in 1237, where Fred- 
erick II. defeated the Guelph army of the Milanese and captured 
their carroccio, Pagano della Torre rallied and saved the remnants 
of the Milanese. This act recommended him to popular favour, 
and he was called to the government of the city — but only for the 
distinct purpose of establishing the “catasta,” a property tax 
which .should fall with equal incidence on every citizen. This was a 
democratic measure which marked the party to wdiich the Torriani 
belonged and rendered it hateful to the nobility. Pagano died in 
J241. His nejihew Martino followed as podesta in 125O, and in 
1259 as signore of Milan — the first time such a title was heard in 
Italy. The nobles W'ho had gathered round the Visconti, and who 
threatened to bring Ezzelino da Romano, the Ghibelline tyrant of 
Padua, into the city, were defeated by Martino, and 900 of their 
number were captured. Martino was followed by two other I'or- 
riani, Filippo his brother (1263-05) and Napoleone his cousin 
(1265-77), as lords of Milan. Napoleone obtained the title of 
imperial vicar from Rudolph of Hab.sliurg. But the nobles under 
the Visconti had been .steadily gathering strength, and Napoleone 
was defeated at Desio in 1277. He ended his life in a wooden 
cage at Cast el Baradello above Como. 

Gtto Visconti, archbi.shop of Milan (1262), the victor of Desio, 
became lord of Milan, and founded the house of Visconti, who 
ruled the city — except from 1302 to 1310— till 1447, giving 12 
lords to Milan. On the death in that year of Filippo, the last male 
of the Vi.sconti hou.se, a republic was proclaimed, which lasted only 
three years. In 1450 the general l^'rancesco Sforza, who had mar- 
ried Filippo's only child Bianca Visconti, became duke of Milan 
by right of conquest. Francesco was follow’ed by five of the 
Sforza family, and from the death of the last (1535) till the War 
of the Spani.sh Succe.ssion (1714) Milan was a dependency of the 
Spanish Crown. At the close of that war it was handed over to 
Austria, under who.se rule it remained until the Napoleonic cam- 
paign of 1796. For the results of that campaign, and for the his- 
tory of Italian progre.ss towards indeiiendcncc, in which Milan 
idayed a prominent part, srr Italv. The Lombard campaign of 
1S59. wilb the battles of Solferino and Magenta, finally made 
Milan a part of the kingdom of Italy. 

Birmographv.— The Milanese rhroniclers in L. A. Muratori, Rerum 
Italicarum Scriptonw (Milan, 1723--51; mod. ed., G. Carducci, iqoo, 
etc.), and Aiinali d' It alia (i744-.pj) ; P. Verri, St aria dt Milano (Milan, 
1783-9S, lat(M' ed. 1851); H. Hallam, History of the Middle 
(1S18; many later editions) ; P. Lilta, Celebri Famif^lie Italiane (Milan, 
i8j()-iqo2), under “Torriani,” “Visconti,” “Sforza” and “Trivulzi”; 
B. Corrio, St aria di Milano, edit. Butti and L. Ferrario (Milan, 

J C. Cantu, Grande. Jlluslrazione del Lomhardo-V enet o 
(Milan, 1858-61) ; M ediolaniim (Milan. 1881) ; L. Beltrami, // Costello 
di Milano (Milan, 1894) ; 1 .. del Mayno, Vicende militari del Castello 
di Milano (Milan, 1894) ; F. Malaguzzi Valeri, Milano (Bergamo, 
iqoO) ; C. M. Ady, Milan under the Sforza G907) ; E. Galli, Corso di 
Storia Milanese (1920); F. Borghi, Milano, 1871-1921 (1923); D» 
Muir, Milan under the Visconti (1924). 

MILAN DECREE, an order issued by Napoleon on Dec. 17, 
1S07, extending the ban upon British goods inaugurated by the 
Berlin Decree {q.v.) of Nov. 21, 1806, and forbidding neutrals to 
trade in goods imported from Briti.sh dominions, (See Conti- 


nental System.) 

MILANES;, GAETANO (1813-1895), Italian scholar and 
writer on the history of art, was born at Siena, where he studied 
law, and in 1838 he obtained an appointment in the public library. 
In 1856 he was elected member of the Accademia della Crusca, 
in which capacity he took part in the compilation of its famous 
but still unfinished dictionary, and two years later was appointed 
a.ssistant keeper of the Tuscan archives, in Florence; then he took 
charge of the famous Medici archives, whence he collected a vast 
body of material on the history of Italian art. In 1889 be became 
director of the archives, but retired in 1892. His most important 
publication is his edition of Va.sari s works in nine volumes, with 
copious and valuable notes (Florence, 1878-1885 ). Of his other 
writings the following may be mentioned: II diario inedito di 
Alessandro Sozzini (in the Archivio storico Ifaliano, 1S42 ) ; Docn- 
mcnii per la storia dclV arte srnese, 3 vols. (Siena, 1854-56) and 
Discorsi sulla storia civile ed artistic a di Siena (Siena, 1862). 
He also edited a number of Italian clas.sics. 

See F 3 . RidoIfi’.s article in the Nuova antolof'ia (May 15, 1S95) ; 
and A. Virgili’s article in the Atti della rejiia Accademia della Crusca 
(Florence, 1898) ; also Dom. Colnaghi’s The Dictionary of Florentine 
Painters (1928) contains much material which Milanesi collected. 

MILAN OBRENOVI6 IV. (1854-1901'). king of Serbia, 
was born at Jassy, Rumania, on Aug. 22, 1854, son of Milos 
Obrenovic (1829-1861), the nephew of Prince Milo.s I. {q.v.^. 
and Maria Katardzi, a Moldavian. Early left an orphan, Milan 
was adopted by hi.s cousin Michael (r/.i'. ), educated at Buchare.st 
and Paris, and placed on the throne under a regency, in 1868, on 
the as.sa.ssinalion of Michael. In 1872 he came of age, but retained 
the Liberal regent, Ristic, as his premier. For the events of his 
rule as ])rince see Eastern Question and Serbia. He proclaimed 
I him.self king in 1S82. 

Milan's Austrophile policy was deeply unpopular, particularly 
as taxation had become a burden; mililary .service increased and 
the king's private life was extravagant and un.savoury. In 1875 
he had married Natalie, the 1 6-year old daughter of Colonel 
Keteko, a Moldavian in the Rus.sian army. After the birth of 
their son Alexander (1876'), relations between the couple became 
notoriously strained, and the Rus.sophile iiarty rallied round 
Natalie. In 1885 Milan embarked on an ill-judged, unclesired and 
ignominious campaign again.sl Bulgaria, being saved from disaster 
only by Au.slria’s intervention. In 1SS6 the queen withdrew with 
her son to Wie.sbaden; but in 1888 Milan recovered his son, cir- 
culated nauseous .scandals about his wife, and finally extorted a 
divorce, which was illegal in the eyes of the orthodox church. In 
an attempt to recover his popularity, he suddenly promulgated a 
new and liberal con.stitulion (Jan. 2, 1889); but on March 6 
abdicated in favour of his son, and retired to Paris. In 1892 he 
renounced his Serb nationality. In Jan. 1S94 he reappeared in 
Belgrade, and on April 20 he and Natalie were rein.slated and 
nominally reconciled, the queen returning in May 1895. Appointed 
commander-in-chief of the Serb army in 1897, Milan did some 
really useful technical work, but al.so inaugurated a cruel perse- 
cution of the Russophiles and Radicals. This period was suddenly 
checked by Alexander's marriage in July iQoo. Milan resigned 
his post and returned to Vienna, where he died unexpectedly on 
Feb. II, 1901. 

For bibliography, see Serbia: the works of Georgevde, Das Endc 
der Obrenovic (Leipzig 1905) and Die Serbische Frage (Stuttgart, 
iqoq) are detailed for Milan’s ]K*riod and written by a partLsan; other 
literature is more occupied with his ill-doing. 

MILA Y FONTANALS, MANUEL (1814-1884), Spanish 
scholar, was professor of literature at Barcelona from 1845 until 
his death. He was the author of Dr I os trovndorcs en Espahu 
(1866) and De la pocsia Iicroico-popular castellam (1874), an 
epoch-making work in Hispanic studies v'hich revealed its authoi 
as a master of scientific method. 

MILAZZO, seaport north coast of Sicily, province of Mes- 
sina, 22 m. W. of Messina by rail. Pop. (1921), 15,605 (town). 
20.454 (commune). It is mainly built on the low isthmus of a 
peninsula, which stretches some 3 m. farther north and forms a 
good harbour: but the old town, which contains a castle, mainly 
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the work of Charles V., lies on a hill above. Milazzo is the ancient ! dustries include creameries, bottling works, an oil rctinery and 
Mylac, an outpost of Zancle, taken by the Athenians in 426 b.c. i two establishments which have a world-wide market for their 
In the bay Duilius won the first Roman naval victory over the . harness and saddles. Lignite coal is mined for local consumption 
Carthaginians (260 b.c.). ! and natural gas is available. The State Normal School conducts 

MILDENHALL. a market town of Suffolk, England, 7(>l m. : a summer session at Miles City. The Eastern Montana hair, the 

State Corn Show and the Miles City Round-Up and lli.storical 
Show are annual events. The city's assessed valuation of property 
in 1928 was $10,500,000. Miles City was founded in 1877 and 
named after Gen. Nelson A. Miles, an experienced Indian tighter, 
who had previously built Ft. Keogh I wo miles wi'.st. In the 
early days the principal industry was (he hunting (»f buffalo, and 
tradition says that as many as 250,000 hides were shipped in a 
single season. The first railroad reached the city in iSSi. 

MILDEW, a popular name given to various minute fungi. ' MILETUS (mod. Piilathi), an ancient city of Asi.i Minor, on 
Like many other popular names of plants, it is u.sed to denote ' the southiTii shore of the Latmic Gull near the mouth of the Mae- 
diflcrent species W’hich pos.sess very small botanical affinity. The • ander. Before the Ionic migration it was inhabited by C arians 
term is ajiplied, not only to species belonging to various syste- | (///W ii. 876; Herotl i. 146), and pottery lound on the spot 
matic grouj)s, but also to such as follow different modes of life, pnnes that the site was inhabited, and had relations with the 
The corn-mildew, the hop-mildew and the vine-mildew are, for ex- Aegean world, in Alinoan times. The Greek settlers from Tylos 
ample, parasitic upon living plants, and the mildews of damp under Neleus are .said to have destroyed the old city and to have 
linen and of paper are s.iprophytcs; z.c., they subsi.st on dead mat- built a new one on the coast. Miletus occuined a very favour- 
ler. 'I’he conditions of life and growth of mildew are mainly able situation at the mouth ol the rich valley of the Maeander, and 
suitable nutrition and danijiness accompanied by a high tempera- | was the natural outlet lor the trade oi southern Fhrygia (lli|)- 
lurc. The life history of the .same sp(‘cies frequently rovers two : ])onax, /•>. .15). It had four harbours, one of considerable size, 
or more generations, and these are often ])assed on hosts of and its power extended inland lor some distance up the valley 
different kinds (.vrr hT’Nt'.tT ; of tln‘ Maeandtu', and ah)ng the coast to the south, where it 

MILES, NELSON APPLETON (18^^9-1025), American ; founded ihtM ily of lasus. Its I'lilerprisc* extended to Fgyi)l , wheri* 
soldier, was born in \V(‘st minster. Mass., on Aug. 8, i8,pi. lie was it liad much to do with the settleineiil of Nauknitis (q.v.). Very 
engaged in mercantile ])ursuils in Boston when the Civil War ' little “Naucratitic” pottery. how(‘ver, was lound on the site, and 
lu'gaii. and he entered the army in Sept. i8()». a.s a lieutenant of ' only in lh(“ .Athena temple. I'he Bla<k Sea trade, however, w.as 

\()lunteer infantry. He j^erved with distinction in the l*C‘ninsular | the greatest soiiree oi wealth to the Ionian cities. Miletus, like 

c.'UTipaign. and at Antieiam. I'redcTicksburg and Chant ‘‘llorsville, the rest, lurn(‘d its attention chiefly to the north, and succeeded 
where he recc’ivc*cl a wound which incapacil.itc-d him until iSO.p in almost monojiolizing the traffic. Along the Hellespont, the 
He Commanded a brigade at the Wilderness and Spottsylvania, Propontis and the Black Sea coasts it ionndc’cl more than sixty 
and for his g.illant leaclership w.is made hrigadier-gencT.ti of vol- c ities^— among them Abydus, C yzicus, Sinope, I liosc urias. Panfi- 
unleers. He fought in the Cold Harbor and Petersburg operations j ca|)aeum and Olbia. All lhe.se- cities wc-re founded bc-fore the 

ill 1804-05, and at the clo.se ol the war was in lenqMHary corn- i middle ot the 7lh contury; and ]»efore 500 n.c. Milc-tu.s was clc-- 

inand of an army cor]is. In July, 18O6, he was made tolonel ol a cidc-dly the greatest (iieek eity. Milc*lus was ec|ually distinguished 
regular infantry regiment. He w\'is promoted brigadier-general .at this time .as a sc-at ol literature. I halc-s. Anaximander, Anaxi* 
C.S.A. (Dec. 18S0), and to major-general ( .Vpril 1890), and in mc-nes and llecataeus all belonged to this city. The three Ionian 
1S95 sLitceedt-cI (ien. John .Me A. Scholield as commanding gc-nc-ral Cnria— Miletus, Myus and Prienc— spoke a pec uliar 

(»f the I'niled Statc-s army. He was c'c)n>piciiously successful i diaJc-ci of Ionic. 

ii86c;-86) in dealing waih Indian outbreaks, lighting the Chev- The Mermiiad kings of Lydia lound in Milc*lus their slrc>ngc\sl. 
enne, Kiowa and Comanche on Llano Kstacado (1875) and the ' adversary. War was carried on for many yc-ars, till Alyalles III. 
Sioux in Montana ( JS76), capturing the- Nez Pences under Chief comluded a peace with Thrasybulus, of Miletus; the- Milesians 
lo.seph (1877), and defc-ating the Chiricahua Apaches undcT (;er- alierwards seem to have ac knowlc-dgc-d the- rule of Croesus. On 
onimo (iSSh). and he commanded the United Slates troops sc-nt the Persian conciuc-.st Milelu^ pasy-d under a new ma.sic-r; it 
to Chicago during the railway riots in 189.;. He w'as in nominal hc-aded the* Ionian rc-volt of 500 i:c.. and was taken by .storm 
ffireciion of inilitiirv ojx-r.ifions during the war with .Spain in alter the Iviltli- ot Lade, (.See Ionia ) D.irius giive up the 1 it} 

1 Sr, s, though his pc-rsonal share of the operations was confined to to the Carians. The Persians wc-n- expc-llc-cl Ironi the coast in 
directing the- almost unopposed JNirto Rico e.xpedition. He was 47ff Miletus Ix-iame a member oi (he Delian Lc-agiie (qv.). 
raisc-cl lo the rank of lieutenant-general in 1900, and relirc-d from revoKc-d to Sjiarla in 412, pa.^.-ed into Canan hands, and oppo.sed 
active service in jejo’v He died in Washington, D.C. on May 15. Alexander on his southward march, succumbing lo a siege- (3.^4 
1925. Miles was one of (he vounge.st Cnion generals in the Civil n.c\). It was a town of commercial importance throughout (he 
War, commanding when onlv 25 yc-ars of age a corps of 26,000 Graeco-Roman period, and received sf)ecial attention from Trajan, 
men. He wrote Personal Re r oil e'e lions (1896), Military Europe Us harbours, once protected by Lade and the other Tragasaean 
(1898), Observations Abroad (1S99) and Servint^ the Republic islands, were gradually silled up by the Maeander, and Lade is now 
, a hill some mile.s from the roast, l^phesus look its place? as the 

MILES CITY, a citv of eastern Montana. L'.S.A.. on (he (treat Ionian harbour in Hellenistic and Roman times. Miletus 
south bank of the Yellowstone, at the mouth of TonRue river, became (he seat of a Christian bisho|)ri( and was slremtlheiied by 
.’.,^77 ft. above sea-level; the county seat of Custer county. Jt a Byzantine ca.stlc raarpoi' rwe UaXarW, built above the theatre, 
is on Federal highways lo and i:;. and is served by the Chic.igo. Excavation has revealed on the north of the ruins a woll- 
Milwaukee. St. Paul’ and j’acific and the Northern Pacific rail- preserved Roman theatre on the site of an older Creek building, 
ways Pop. (1920) was 7,937, 86% native white; 19:8 local (Vriac of Ancona described the building as practically tt.mpicle 
estimate. 9,500. It is the metropolis of the stock-raising and in his day (i 44 ('b of this was the ancient north harliour, 

agricultural district of eastern Montana, an important range- ; now silted up, -and on the hill.side above it stood a large heroon 
horse market and distributing point for wool, butter, wheat, ■ erf Hellenistic time. South of the harbour head lies the Hellen- 
corn and other produce. Ranches in the vicinity graze from istic agora with ruins of large magazines of Doric .style. South 
10,000 to 20.000 head of .sheep and cattle. Adjoining the city is of these again lie a nymphacum of the age of Titus, and a senate- 
ihe U.S. Range Livestock experiment station fformerly Ft. , house of theatral form. On the east opens a great hall sur- 
Keogh) of 57.000 acres. The Milwaukee has division hcacitiuar- ' rounded by porticoes and enclosing a high altar of Artemis, once 
lers and extensive repair shoiw here, and (he manufacturing in- 1 richly adorned with reliefs. The Roman agora lies beyond this 


N.N.E. from London by rail. Pop. (1921) 3,370. It lies on the 
edge of Mildcnhall Fen. The church of St. Andrew has an F-arly 
English chancel. The remainder is principally Perpendicular with 
a carved oak roof, ornate north porch and lofty lower with fan ! 
iracery within. There is u wooden market cr6ss of the i5(h cen- I 
lury; the manor house is a gabled building of the i7lh century. • 
Flour milling is an indu.stry and there are foundries at Stow- j 
market nearby. Roman remains have been found. 1 
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ajrain. A straight street leads south-west from the north harbour 
to the Didyma Gate in the wall, which runs across the neck of 
the peninsula and was rebuilt by Trajan, when he undertook to 
raise the level of the outer quarters of the city; and streets cross 
this at right angles in the geometric Hellenistic manner. A Sacred 
Way lined with tombs led to Didymi. Two temples have been dis- 
covered, one, on the south-east, being a sanctuary of Apollo 
Delphinius. This seems to have been the chief temple of the city. 
The other temple, an archaic sanctuary of Athena, lies west of 
the stadium. 

9. Rayct and A. Thomas, Milet et Ic golfe Laimique (1877); 
Th. Witgand, “Vorlaufige Berichte iiber die Ausgrabungen in Milet,” 
in Sitzun^^shcrichlr of the Berlin Academy (igoo, foil.) ; A. von Salis, 
‘‘Die Ausgrabungen in Milet und Didyma” in Ntuc Jahrh, /. d. k. Alt., 
XXV. 2, 1910. 

MILFORD, a town of New Haven county, Connecticut, 
U.S.A., on Long Lsland sound, at the mouth of the Housatonic 
river, which separates it from Stratford on the west. It is served 
by the New York, New Haven and Hartford railroad. Pop. 
(1920) 10,193. The town occupies 25 5 sq.m., and embraces sev- 
eral villages, including the incorporated borough of Woodmont, a 
popular summer resort, and other beaches. It is a typical old 
New England town, with a beautiful green of four acres. Many 
of the inhabitants are de.scendants of the first settlers, and in the 
hurying-ground are the tombs of Robert Treat, Jonathan Law 
and other prominent iiionecrs. I'he principal industries are agri- 
culture (especially seed-raising), fisheries and a variety of manu- 
factures. 

The town was founded in 1639 by the Rev. Peter Prudden and 
his followers from New Haven and Wethersfield, and was named 
after the English city. The land was bought from the Indians for 
six coats, ten blankets, 12 hatchets, 12 hoes, 24 knives, 12 small 
mirrors and a kettle. A “Church-State” after the model of New* 
Haven was organized, but the town granted the suffrage to six 
men who were not church-memliers, and this created an obstacle 
to its admission to the New Haven Juri.sdiction. It was ad- 
mitted, howev’er, in 1644, on condition that none of the six 
should hold office in the Jurisdiction. When the members of the 
Jurisdiction were alisorbed by Connecticut (1664) some of the 
people of Milford, led by Robert Treat, moved to New Jersey 
and helped to found Newark. The regicides Whallcy and Goffe 
W’cre concealed in Milford from j66i to 1664. 

MILFORD, a towm of Worcester county, Massachusetts, 
U.S.A., and its chief village, which is on the Charles river. 33 m. 
S.W. of Boston, and served by the Bo.ston and .\lbany and the 
New’ ^'ork, Ni’w Haven and Hartford railways. Pop. ( 1920') 
] 3 , 47 J foreign-born W’hile, the majority from Italy). 

Within its area of 15 sij.m. is a considerable rural population. 
There an' large (|uarries of a pinkish-grey granite, widely u.sed 
for building purposes, and a. number of bo(Jt and .shoe f.n Lories 
and other manufacturing plants, with an output in 1925 valued at 
$7,844,387. The towm W’as .separated from Mendon and incor- 
porated in 1780. The manufacture of boots and .shoes was intro- 
duced in 1795, and for many years brogans for southern negroes 
w'cre a .specialty. 

MILFORD HAVEN, LOUIS ALEXANDER, ist Mar- 

OVF.ss OF (1S54--1921 ), British sailor, w’as born at Gratz, May 24, 
1854, the eldest son of Prince Alexander of Hesse, by his morga- 
natic marriage with the Russian countess, Julie Therese von 
Haucke. .As Prince Louis of Battenberg he was naturalized as a 
British subject in 1868 and entered the royal navy in the same 
year. In 1S84 he married Princess Victoria, daughter of the Grand 
Duke Louis TV. of Hesse. From i8gi to 1894 he was naval adviser 
to the in.spector-general of fortifications and in lyoo was appointed 
assistant director of naval intelligence at the Admiralty, being 
made director in 1902. In 1904 he w-as promoted rear-admiral and 
after serving as second in command in the Mediterranean was 
made vice-admiral in tqo8. .After commanding the Atlantic and 
Home Fleets, he w’as in 1912 appointed First Sea Lord of the 
-Admiralty, ])ut in Oct. 1914 press agitation over his German j 
origin brought about his resignation. In 1917 he relinquished his i 
German titles, assumed the surname of Mountbatten and was | 
elevated to the peerage as marcjiie.ss of Milford Haven. In the | 


following year he retired from the active list of the navy. He 
became an admiral of the fleet in 1921 and died on Sept, ii of the 
same year. (See also Battenberg and Mountbatten.) 

MILFORD HAVEN, town and seaport in Pembrokeshire, 
i Wale.s. Pop. (1921) 7,772. The harbour was important in the 
middle ages as a port of embarkation for Ireland. Henry Tudor 
landed here in 1485 on his return from France to win the crown 
of England and Wales. The Hon. R. F. Grevillc improved the 
town in 1790 and a few years afterwards a dockyard was e.stab- 
lished but, with its transference to Pembroke Dock in 1814, and 
that of the Irish mail station to Holyhead, and with the temporary 
development of Neyland higher up the Haven, the town declined, 
but it is now fairly prosperous as the headquarters of a steam 
trawling fleet and a fish curing station. Milford Haven itself 
(Welsh: Aberdauglcddau — “the mouth of the two harbours”; is 
as its Welsh name implies, the estuary of the united East and 
West Cleddau rivers. 

MILHAUD, DARIUS (1892- ), French composer, was 

born at Aix-en-Provence on Sept. 4, 1892. He studied at the J*aris 
con.servatoirc and became one of the group known as the “Six.” 
His most finished work is to be found in his chamber music, 
which includes five siring quartets, two violin and piano sonatas; 
a sonata for flute and piano, and one for flute, oboe, clarinet and 
piano; and a “symphony” for the unusual combination of vocal 
quartet with oboe and clarinet. For piano with orchestra he has 
written studies and a Poem; and for piano alone a sonata and 
suites. In his incidental music to various Greek plays he shows 
an appreciation of tragedy which comes as a surprise to those 
who know him only as a parodist in Le train bleu and as a humor- 
ist in Le Bocuf sur le toit, with its Brazilian tango. Other ballets 
are: La creation du mondc and Salade. He has also written a 
“musical novel” for the stage, based on La hrehh egarec by Fran- 
cis Jammes. Saudades de Brazil is an effective dance-suite for 
orchestra. Three one-act Operas-miniites were produced at Wies- 
baden in 1928. For voice he has written three sets of songs: 
Soirees de Petrogrady Poemes juifs, and Catalogue des flours with 
chamber orchestra. 

MILICZ or MILITSCH (d. 1374), Bohemian divine, was 
the mo.st influential among those t)reachers and writers in Moravia 
and Bohemia who were forerunners of Huss. In 1360 he was 
attached to the court of the emperor Charles IV., and he held a 
c.'inonry in the cathedral of Prague, with the dignity of arch- 
deacon. About T3O3 he resigned all his appointments that he 
might become a preacher pure and simple; he addressed scholars 
in Latin, and (an innovation) the laity in their native Czech, 
or in German, which he learnt for the piiri)ose. He was con- 
.SBuious for his apo.stolic poverty and soon roased the enmity of 
the mendicant friars. The conviction grew in his mind that the 
“abomination of desolation” was now .seen in the temple of God 
and that antichri.st had come, and in 13O7 he went to Rome 
(where Urban V. was expected from Avignon) to expound the.se 
views. He was thrown into prison by the Inquisition. Urban, 
however, on his arrival, ordered his relea.se, whereupon he re- 
turned to Prague, and from 1369 to 1372 preached daily in 
the Teyn Church there. He was summoned to the papal court at 
Avignon in Lent 1374, and died there in the same year, not long 
after being declared innocent. He was the author of a Libellus 
de A?itichristo, written in prison at Rome, a series of Postillae 
and Lecfioncs quadra gcsimales in Latin, and a similar series of 
Postils (devotional tracts) in Czech. 

See Count Liitzow, Life and Times of Master John Huss (1Q09). 
pp. 27-38. 

MILITARY ACADEMY, ROYAL : sec Woolwich. 
MILITARY COLLEGE, ROYAL: see Sandhurst. 
MILITARY FRONTIER (Ger. Militargrenze), a former 
institution and divi.sion of the Austro-Hungarian monarchy. Wher 
Croatia swore allegiance to the Habsburgs in 1527, after th* 
defeat of Hungary by the Turks at Mohacs, Southern Croati.c 
was left half deserted, its inhabitants having fled north before the 
Turks. The Austrian Government built a series of forts in this 
zone, and organized the remaining population, with immigrant 
Serbs and Vlach.s, into a defence force under military supervision ; 
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the costs being borne by the Estates of the Austrian provinces 
proper. This organization was gradually extended, and in 1630 
received a formal statute. 

By the end of the 1 7th century, there were three ‘‘Generalatcs,” 
in Karlstadt (Karlovats), Warasdin and Petrinja respectively. 
The Hungarian and Croat Estates deeply resented the existence 
of this exception from their authority, luid constantly demanded 
its abolition, especially after Prince Eugene's victories had prac- 
tically ended the I’urkish peril; but the ‘“Grenzer” themselves 
resisted any change, and the Habsburgs had also now become 
alive to its u.sefulness as a weapon against the unruly nobles. 
Instead of abolishing, they extended it; a new Slavonian district 
was established in 1702, a Szekler, in East Transylvania, in 1764, 
and a Wallach in 1766; the Frontier now ran from the Adriatic 
to the confines of Moldavia. 

The “Grenzer” gradually became the backbone of the Austrian 
army. As its bravest, most loyal and best disciplined troops, they 
fought in all Austria’s foreign campaigns, and under Jellacic look 
a chief share in cru.shing the revolutions of 184S-40 in Vienna and 
Hungary. In 1S4Q the Frontier was formed into a separate prov- 
ince, with an area of 15,182 sq. m., and a population of 1.220.503, 
mostly Serb or Croat, with .some Vlach or Rumanian. In 1S51, 
however, the eastern portion was incorporated with the rest of 
Transylvania. The Warasdin frontier pas.sed under civil admini.s- 
tration in 1871, the Banat in 1872 and the remainder of Iht* C'roat 
and Slovene districts on July 15, 1881. The tradition, however, 
remained, and even in the World War the “(jrenzer” regiments 
were comparatively unallecled by nationalist agitation, while a 
high proportion of Austria-Hungary’s highest officers were drawn 
from (he old Frontier. 

See F. Vani^ek, Spvzial^eschichte der M ilitar^renzc (Vienna, 1875) ; 
and j. li. S('h wicker, Gesvhichie der oe. Militdr^renze (Vienna and 
Tcschen, 1883). (C. A. M.) 

MILITARY LAW embraces both a penal code for the 
maintenance of discipline of the army and also administrative 
law, which provides for the maintenance of the Army. 

It is important to note that in Great Britain the Army Act 
itself does not take the form of ijermanent legislation, because 
it requires to be brought into operation annually by another 
Act of parliament known as the Army (Annual) Act. In other 
words, the Army .Act is brought up annually for review by jiarlia- 
ment and is amended (often considerably). 

Administration of Discipline. — The administration of the 
discipline of the Army is governed not only by the Army Act 
but by Rules of Procedure (which are made by his maje.sty in 
pmrsuance of the Army Act), by the King's Regulations and by 
Royal Warrants. The tribunals which dispose of offenders are 
known as courts martial, of which there are three kinds, (a) 
general court martial, (b) di.strict court martial, (c) field gen- 
eral court martial (the last is only utilized on active .service). 

When a .soldier is charged with an offence he is, if the offence 
is deemed serious, placed under close arrest, i.e., he is conbned 
in the guard room in the custody of the non-commissioned of- 
ficer in charge of the guard. If, on the other hand, the offence 
is not of a serious nature, he is placed in open arrest, i.e., he is 
not permitted to leave barracks until his case has been dispo.sed 
of. The soldier is then brought before his commanding officer 
who hears the charge, and if it be one he is authorized by the 
King’s Regulations to dispose of, he may either so dispKise of it, 
or he may, if he considers that the punishment which he may 
award is not .sufficient, remand the accused soldier for trial hy 
court martial. If, on the other hand, the offence is not one 
which he is authorized by the King's Regulations to dispose of, 
he has no alternative but to remand the soldier for trial by court 
martial if he thinks that the offence has been committed. On the 
other hand, however, the commanding officer may, of course, 
dismiss any charge, if, in his discretion, he thinks it ought not 
to be proceeded with. 

The punishments to which a soldier is liable on conviction by 
court martial arc (i) death, (2) penal servitude (for life), (3) 
imprisonment, (4) detention, (5) field punishment, (6) dis- 
charge with ignominy, (7) if a non-commissioned officer (a) 


reduction in rank and precedence, (b) reduction in rank, (c) re- 
duction to the ranks, (d) reprimand, (8) lines, (9) stoppages 
of pay, (jo) forfeiture of pay. A warrant officer is liable to 
similar punishments with slight differences of a technical nature. 

Trial by Court Martial. — A court martial is conducted 
under conditions similar to civil courts. The material difference is 
that the sentence of the court is not valid until it has been “con- 
firmed" by superior authority. An interesting iwini in regard to 
courts martial is that a conviction or an ac(|uittal by a court mar- 
tial docs not bar proceedings being taken lor the identical offence 
in the civil courts. The converse, however, dues not apply. 

The proceedings! of all courts martial are re\'iewed by the 
judge-advocale-gencral who is the legal adviser of the secretary 
of Stale, if the proceedings are founil by him to be irregular 
before confirmation, contirmation would be refused and the 
proceedings thereby nullified. If, on the other hand, the pro- 
cceilings are reviewed by the judge-advocate-general after con- 
firmation and are found to be invalid they would be tpiashed 
by the Anny Council and the accused thereby ridieved of all 
consequences of his trial. 

In so far as an officer is concerned, his position differs fr«)m 
that of a .soldier. First of all the .soldier enlists for a particular 
term of service, which term varies with military requirements. 
It may be, for example, for .seven years with the colours and 
five 3’ears with the reserve, or three years with tht* colours and 
nine years with the reserve. On the completion of his li'rm of 
service the solditT concerned is entitled to be discharged, liaving 
completed his engagement. The officer, on the otluT hand, does 
not enter into any contract of this nature. When granted a com- 
mission by the sovereign he holds that commission at (he King's 
plea.sure, and in addition to the penal code to which he is sub- 
jected under the Army Act he may be removed from the Army 
at the king’s pleasure, or he may be rcituired to resign his com- 
mis.sion, or to retire, under conditions which are indicated in 
the Royal Warrant for Pay and Promotion. 

The penalties to which an officer is liable arc (i) death, (2) 
penal servitude (for life), (3) imprisonment, (.|) cashiering, (5) 
di.smi.ssal, (0) reduction in seniority of rank (though this does 
not involve reduction from a higher rank to a lower rank), (7) 
reprimaml, (8) stoppages of pay. 

It was indicated above that the Army Act provided for the 
rights of officers and soldiers. An officer who thinks himself 
wronged has a right of appeal either to the Army C'oumil, or 
through the Army Council to the King. The soldier has a right 
of a})peal through his captain and his commanding officer to a 
prescribed general officer. 

Jn T907 the Territorial and Re.scTve h'orces Act was Ijrought 
into force. This Act was defined as “an Act to jirovide lor the 
reorganization of his maje.sty's military tones, and for that 
purpose to authorizi* the eslabli.shment ot (ounty as.sociations 
and the raising and mainlenancit of a 1'erritorial lorce, and lor 
amending the Acts relating to the reserve forces.'’ In so far as 
an individual .soldier of the Territorial Forces is concerned, this 
Act provided that men of the Territorial Force should be liable 
to serve in any [xirt of the United Kingdom, but that no part of 
the Territorial Force should be carried or ordered to go out of 
the United Kingdom. The Act also provided that the Army Act 
.should apply to the Territorial Force under the conditions laid 
down in the ''I'erritorial and Reserve Force.s Act 1907. For a 
closer study of this subject reference to the above-quoted Act.*' 
is suggested. It. is of interest to recall that when this Act was 
before the House of Parliament grave olijection was taken in 
some quarters to the fact that as the Act stood members of llie 
Territorial Force could be called out for duty in :iid of the civil 
power in the event of riot or disorder, and would, therefore, 
become “involved” in a trade dispute. A pledge, however, that 
the Force would not be so used was given by the then secretary 
of State, and the Bill went through. 

The "World War. — Punishments inflicted in the field during 
the World War upon soldiers were (a) death, (b) |)enal servitude, 
(c) imprisonment, (d) field punishment (Nos. i and 2), (e) 
forfeiture and .slcjppages of pay (as also, of course, lhi‘ minor 
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punishment of confinement to camp or barracks). Soldiers 
sentenced to penal servitude were sent to the United Kingdom 
to undergo their punishment but imprisonment was carried out 
in so called “military prisons in the field” whicli were established 
at the bases. The punishment inflicted in the military prisons in 
the field consisted actually of deprivation of liberty and other 
summary punishments which could be awarded by the governor, 
but did not pn^vent the carrying out of military training. It was 
rapiilly realized, however, that the withdrawal of soldiers from 
the Front to undergo terms of imprisonment in the military 
])ri.sons in the field was a serious menace to the .security of the 
army, and in consequence, in 1915, the Army Sus|x.*nsions of 
Sentences Act was passed. Briefly, this act enabled a sentence, no 
matter how severe, r.^., penal servitude for life, to be .suspended, 
and the offender, therefore, could be retained for duty. The Act 
still remains in being. 

It will be here convenient to make some reference to the 
methods by which the death penalty was carried out during the 
World War. The sentence of death can and could only be carried 
out on active service by the authority and under the confirmation 
of the general oflicer commanding in chief. The procedure exist- 
ing at the outbreak of the War was that the proceedings of the 
court-martial which .sentenced the accu.sed soldier to death were 
forwarded to general heatlquarters, where they were reviewed by 
the judge-advocate-general as to their legality, and were then laid 
before the commander-in-chief for his decision. All he had to 
guide him was a copy of the soldier’s “conduct .sheet,” which 
disclosed his character, together with, pos.sibly, evidence con- 
tained in the proceedings as to his character from the soldier’s 
company commander. It was rapidly realized that these par- 
ticulars provided wholly insufficient data for the commander-in- 
chief to take a decision of such momentous imi)ortance. In con- 
sequence, entirely extra judicial j)rocedure was adopted, and a 
complete picture was presented of the whole circumstances 
under which the act was committed. The state of discipline of 
the unit was fully disclosed. The opinion of the various inter- 
mediary superior authorities was required as to whether or not 
the death penalty .should be carried out as a deterrent. The 
fighting value of the unit was brought under consideration, as 
also that of the soldier concerned, and the soldier’s value as a 
fighting man was made the subject of close investigation and 
report. Medical opinion and the expert opinion of neurologists 
was sought, and in cases w'here nervous breakdown or shell-shock 
was suggested, the opinion of medical boards was also reejuired. 
It is gratifying to record that large numbers of soldiers who had 
been .sentenced to death by courts-martial had their .sentences 
commuted and were dealt wdth under the Army Suspen.sions of 
.Sentences Act. It is more gratifying to record that of the 

death sentences which were passed were, in fact, never carried 
out. 

After the War. — Arising out of the experiences of tlie World 
War committees set up by the secretary of State for war have 
.sat to con.sider the difficult question of the infliction of the death 
])enalty for various military offences. As a result the death 
])t?nalty has been aboli.shed for various military offences and, as 
an example, it may be mentioned that by amendments of the 
Army Act of iqjS the death penalty was abolished for the follow- 
ing oliences: — ( 1 ) leaving his commanding officer to go in search 
of plunder; (2) forcing a safeguard; (3) forcing or .striking a 
soldier when acting as sentinel; (4) breaking into any house or 
other place in search of plunder; (5) sleeping or being drunk 
when acting as sentinel. 

During the War also there was much popular feeling evinced 
against the puni.shment known as “field punishment” (a definition 
of which will be found in the Manual of Military Law). Field 
I)unishment No. i no longer exi.sts as it was known at the out- 
break of the War, as s. 44 (51 now lays down that field punish- 
ment must not take the form of “flogging or attachment to a 
fixed object.” (B. E. W. C.) 

United States. — Military law is the body of rules, regula- 
tions and doctrines that have been prescribed for the government 
of the Army and the Navy. In contradistinction to martial law. 


military law is a permanent code, applicable alike in time of 
peace and war. It finds its sources in the Constitution of the 
United States (article 1 ., .section 8; article II., section 2, and the 
Fifth Amendment) ; in the Articles of War, in Army Regulations, 
in statutes, general and special orders, circulars and bulletins 
i.ssued by the military authorities under the direction of the Presi- 
dent; in the Manual for Courts-Martial of the United States 
Army, and in the customs and u.sages of the service. (These cus- 
toms and usages are binding only when not in contravention to 
law. Martin v. Mott, 12 Wheaton 19.) To these sources of 
military law should be added the decisions of the courts, the 
President, the secretary of war, and the opinions of the judge 
advocate general and the attorney-general. (Davis, Treatise on 
Military Law, i, 6; 5 Corpus Juris 296.) Army Regulations 
have the force of law so long as they do not contravene existing 
law, are not legislative in their nature, and are not inconsistent 
with treaty obligations. (United States V. Symonds, 120 U.S. 49; 
United States v. Webster, 2 Ware 54.) They must be applicable 
to the military, be uniform, and not arbitrary or oppressive. 
{United States v. Mann, 2 Block 9, ii.) General and .special 
orders i.ssued by the highest authority of the Army are a part ol 
I military law. All persons subject to military law arc amenable 
I to the government of military law — ail officers, cadets, member.^ 
of the Army nurse corps, warrant officers, and enlisted men. 

'J’he first American code was enacted by the Second Continental 
Congress June 30, 1775, included sixty-nine articles of war, 
derived in great part from the British, and was amended on Nov. 
7» 177.S. by the addition of sixteen provisions. The code of i 8 o(). 
t composed of one hundred and one articles, was the first complete 
revision of the American code, and remained in force, with few 
amendments, until 1S74. Changes culled from long experienct* 
v/ere included in the articles of war of 1920. These new^ articles 
provided for a .system of appt‘Ilale review by a board of revii-w 
and the Pre.sident for certain general court-martial cases. (Arti- 
cle of War 50 C) They also provided for the appointment upon 
all general courts of a law member (.‘.s|H‘cially equipped to deter- 
mine (iuestions of law. The articles of war of 1920, introducing 
many changi*s in the procedure before courts-martial, with con- 
structive criticism and suggestions, are incorporated in the Man- 
uals for Courts-Martial, United States Army, of 1921 and 
192S. 

Courts-martial are the tribunals which administer the law in 
the army. The.se courts — (a) general courts, (b) special courts, 
and (c) summary courts (A. W. 3) — appointed by designated 
military authority, are established under the con.stif utional power 
of ("ongress and are lawd’ul tribunals with penal or disciplinar>' 
juri.sdiction. They are judicial in their nature. (Dyne v. Hoover, 
6j U.S, 83S.) A general court-martial is a court of co-ordinate 
juri.sdiction. Its judgments are entitled to the same respect as 
res judicata as those of the highest tribunals in the land. (Graf- 
ton V. United StateSy 206 U.S. 333; ex parte Reed, 100 U.S. 13; 
Rose V. Roberts, 99 Fed. 948; Carter v. McClanghry, 183 U.S. 
3OS.) The sentence of a general court confirmed by the Presi- 
dent of the United States is altogether beyond the jurisdiction 
or inquiry of any civil tribunal whatever. (Smith v. Whiting, 

1 16 U.S. 1 68; ex parte Ma.son, 105 U.S. 695.) To relea.se a mili- 
tary prisoner from confinement, habeas corpus will not lie unless 
the sentence under which the soldier is confined is an absolute 
nullity for want of jurisdiction. {Ex parte Watkins, 3 Peters i9."v 
Note in Be 7 ts v. Ufiited States, 266 Fed. 152.) (F. W. Ha.) 

France. — French military law comprises the Law on the 
organization of the nation in time of war, on the general organiza- 
tion of the Army, on the constitution of cadres and effectives, and 
on recruiting for the Army, on the principles of the reduction ol 
compulsory service to one year; the development of the “nation 
in arms” idea; the respect of international agreements, and the 
protection of frontiers. 

The respect of international agreements led h'rance to work 
out a rational organization of national defence, which would 
obviously be as efficient in case of danger as it would be useles.- 
for wars of aggression or conquest. At the same time the essential 
point is adequate defence of the country against aggre.ssion. 
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As a result of the World War the security of French frontiers 
is to-day an undisputed and universally organized dogma. This 
security can only be guaranteed by an army sufficient in strength 
and easily mobilized. For 125 years a conception of “the nation 
in arms” has been before the public mind. 

The “nation in arms” idea is the chief outcome of the World 
War and the French military organization has been framed in 
accordance with it. 

To summarize, in this system the reserves play the most im- 
portant part; as a consequence, the strength of the standing army 
may be reduced. From the standing army is to be recruited that 
of war time. To train, to mobilize and to cover the frontiers, 
are henceforward the main duties of the standing army. 

Germany. — The general principles of German military law are 
similar to those of Great Britain and many European countries, 
and the United States system is somewhat similarly framed. There 
is no ixirmancnt president for courts-martial but, as in England, 
a presiding officer is chosen for each trial. 

In different States of (iermany different procedures hold for 
the formation of special summary courts-martial as occasions 
arise. There arc no “Courts of Honour.” The proceedings before 
a German court-martial are u.sually public except in the case of 
matters offending public morality, or in any other way compromis- 
ing public order, and excepting also those cases where publicity 
is considered injurious to the interests of the forces as a whole. 
.Such are cases of discipline, disclo.sure of military .secrets, plans, 
etc. Military crimes and offences dealt with in the German Mili- 
tary Code of Penal Law of June 20, 1872 (within the meaning 
of the notification of Feb. i6, i(j,t 6) as acts punishable by law 
are mainly: (i) Extended unauthorized absence and running 
away from the flag; (2) self-mutilation; (3) cowardice; (4) seri- 
ous wrongs against military subordination, as for instance threat- 
ening, insult and setting actually at work against superior officers — 
mutiny; (5) serious wrongs against inferiors, for example actual 
insult and ill treatment; (6) military theft (embezzlement ), plun- 
dering; (7) bribery. 

The Public Pro.secutor acts normally as counsel for the accused. 
In Germany, however, procedure differs not only from district to 
district but according to the simplicity or severity of the case. 
There is no appeal, except for officials attached to the Army. Since 
the World War a series of changes has been introduced into the 
various systems in use in the different states and generalization 
concerning German procedure is now (iqjq), and will probably 
be for some years, unsafe. The general principles of court.s- 
inartial only have remained unchanged. (X.) 

MILITARY RAILWAYS: Light Railways, Military. 
MILITARY SCIENCE, ARTICLES ON, The basic 
article is that on War, and complementary to this are the two 
important articles Strategy and Tactics. Special forms of war- 
fare are dealt with in the articles Guerrilla Warfare and Moun- 
tain Warfare. The weapons and auxiliary means of warfare are 
covered in .such articles as Ammunition; Artillery; Chemical 
Warfare; Bridging, Military; Camouflage; Cross-Country 
Transport; Fortification and Siege-Craft; Motor Trans- 
port, Military; Ordnance, etc. 

For the structure, or organization, of armies the main article is 
Army. This is supplemented and enlarged by Artillery; Bar- 
racks; Cavalry; Engineers; I.nfantry; Intelligence; Medi- 
('AL Service; Supply and Transport; Staff; and by Consc:rip- 
tion; Militia; National Guard; Territorial Army; Volun- 
teers and Yeomanry. 

Important aspects of ^\ar and armies are treated in the articles 
such as Army (Morale in War); Colours and Uniforms. The 
student of military antiquities will find much information in these, 
as well as in Engines of War; (jUARDs; Gun; Helmet; Lance 
and Sw'ord. 

In military history, the chief wars of the ancient world are 
treated in such articles as Graeco-Persian Wars; Peloponnesian 
War; Punic Wars, as also are the great military organizations, 
the Macedonian Army; Roman Army and Byzantine Army. 
For the more important or famous battles of ancient history, 
see Marathon; Manttneia; Issus; Trast'meus; C.arn- 


nae; Metaurus; Zama; Ilerda; Pharsalus; Adrianople; 
Daras; Taginae, etc. This evolutionary thread is maintained 
in dealing with the battles of mediaeval history, from Tours, 
Manzikert and Hastings through Diu'PLIN, Crecy, Poitiers 
and Formigny, to Ravenna and Marignano, while special periods 
are e.xamined in the Mohammedan Campaigns, Mon(;ol Cham- 
paigns. Hundred Years’ War and Roses, Wars of the. 

In modern history each ol I he main wars has an article, 
Thirty Years’ W’ar, Great Reukllion, .Spanish Succession, 
Seven Years’ War, French Revoli tionaky W'aks, Napoleonic 
Campak;ns, Peninsitlar W'ar, (’rimean War, American ('ivii, 
War, Seven Weeks’ W’ar, Franco-German W'ar, Rus.so-Jaj»a- 
NESE War. For the la.st war, as a whole, see the long and im- 
portant article W'orld War, which is supplemented by other 
articles on each of the great battles or phases, Frontiers, 
Battles of the; Marne, First Battle of the; Meuse- 
Argonne, Battles of the; Somme, Battles of the; Verdun, 
Battles of; Ypkes, Battles of 1914, 1915 and 1917; Tannen- 
herg. Battle of; C-Haporetto ; Vittorio Veneto; St. Quentin; 
Lys; Chemin-des-Dames; Marne, Second Battle of the; 
Amiens; St. Mihiel; Hindeniujkg Line; Meuse-Argonne. The 
more distant theatres of war, such as Palestine, Sai.onika, 
Me.sopotamia and East Africa, are covtTed in sjiecial articles. 

MILITIA, a term u.sed generally for organized military forces 
which are not professional in character and not ix*rmanently em- 
bodied. (Fr. viilice, Ger. Miliz, from Lat. miles, soldier, militia, 
military service.) All ancient armies, with the exception of the 
personal guards of their leaders, were militias or national levies, 
remaining under arms for the war or the campaign and returning 
to their ordinary occupations at the close of each military epi.sode. 
Militias such as those of the (ireek city-states and that of Rome 
were of course highly trained to the u.se of arms; so were the bar- 
barian “nations in arms”; which overcame the professionalizeil 
Roman armies of the Empire; and although in the Eastern Em- 
pire these new fighting elements were absorlied into a fully organ- 
ized regular arm, in the West the tribal militia .system gradually 
developed into feudalism. The noble and the knight indeed spent 
the greater part of their lives in the field and devoted themselves 
from their youth to the cult of arms, but the feudal tenantry, who 
were bound to give forty days’ war service and no more, and the 
burghers who, somewhat later in the history of civilization, formed 
the efficient garrisons of the walled towns were true militias. The 
English “Yeomanry” indeed almost ruled the battlefield. 

In the 15th century the introduction of firearms began to weigh 
down the balance in favour of the fnofessional soldier. Artillery 
was always the arm of the specialist. The devi’lopinent of infantry 
“fire-powcr,” with the early arqucbu.-> and musket, called for the 
highest .skill and steadiness in the individual soldier, and cavalry 
too adopted the new weapon in the form of long and exjiensive 
wheel-lock pistols. In the new military organization there was no 
place for the unprofessional .soldier. I'he role of the unprof i‘s- 
sional combatant, generally speaking, was that of an insurgent — 
haras.sing small detachments of the enemy, cutting off stragglers 
and plundering convoys. Towards the end of the first civil war in 
England (1645) the country-folk banded them.selves together to 
impose a peace on the two warring armies, but their menace was 
without effect, and they were easily disarmed liy Fairfax and 
Cromwell, who did not even trouble to hold them as prisoners. 
The calling out of the arriere ban of Franrhe-Comte in 1675 di.s- 
played its ludicrous inefficiency, and thereafter in I 'ranee, which 
.set the fashion for Europe in all military matters, the “provincial 
militia,” which Louvois and Barbezieux raised in place of the di.s- 
credited arriere ban, was employed partly to find drafts for and 
partly to augment the regular army. 

When a first line army was large enough to absorb the fighting 
strength of the country there was neither room nor need for a 
true militia force. This was the case with France under Napoleon’s 
regime, but things were different elsewhere. In Great Britain the 
county militia (who.se special history is briefly sketched below) 
was permanently embodied during the greater part of the Napo- 
leonic Wars. Destitute as it was of technical and administrative 
services, of higher staffs and organization, and even of cavalry, 
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this militia was a refj:ular army in all but name. Combining con- 
tinuous service with territorial recruiting as it did, it consisted of 
men of a better stamp than the casually recruited regular forces. 
In those days, the militia was a county force commanded by the 
lorcls-lieutenant and officered by men of influence; it was not ad- 
ministered by the War Office. 

In other countries, Napoleon’s invading armies had only to 
deal with regular or professional troops. Once these were crushed, 
nothing remained for the beaten side but to make iieace with the 
conqueror on such terms as could be obtained. Militias existed in 
name as organizations, for the production of more or less unwill- 
ing drafts for the line, but the fundamental militia obligation of 
defending the jaihrrland as distinct from defending the state, 
])roduced only local and occasional outbursts of guerrilla war- 
fare. In the Crimean War, the 1859 war in Italy, the 1866 war in 
(lermany, and other wars (the Hungarian War of 1848-49 ex- 
cepted) the forces, other than the regular troops, engaged in first 
line were guerrilleros, insurgents, Garibaldians, etc., and behind 
the forces in first line there were draft -supplying agencies, but no 
true militia. Only the British militia and the Prus.sian landwehr 
represented the self-contained army of second line, and of these the 
former was never put to the test, while the latter, re.sponding fee- 
bly to a iiolitical call to arms in 1S50, W'as in consequence so en- 
tirely reorganized that it formed a mere rear rank to the line 
troops. This latter system, consecrated by the (German successes 
of 1870, became the universal model for the continent of Europe, 
and organized and .self-contained militias to-day are only to be 
found in states maintaining first line armies of “general service” 
professionals, or in states which maintain no first line troops what- 
ever. In the first class are the auxiliary forces of the British Em- 
pire and the United Slates, in the second the Swiss, Norwegian, 
Dutch and Swedish forces. On the other hand, with the reduction 
of the term of service in countries where conscription prevails to 
a term as short as twelve months, these armies are in nature if not 
in name tending to become a superior type of national militia. 

MILITIA OF ENGLAND 

The title of “militia” di.sai)peared from the list of the British 
forces in igo8, on the conversion of the existing self-contained 
militia into an army “special reserve” which is restricted to the 
role of providing drafts for the first line.^ The “self-contained” 
second line army of the present day is the Territorial Army {q.v.) 
(sec also Army and Great Britain : Anny). 

The county organization of England, with which throughout 
the militia was closely a.ssociated, began with the advent of the 
Saxons. The prototype of the militia was the Fyrd. In this force 
as reorganized by Alfred liability of service was general on the part 
of every able-bodied male between the ages of 16 and 60. Although 
the title of "The h'yrd" survived until long after the Norman con- 
quest, the force established by King Alfred was known as the gen- 
eral levy, which was bound to appear armed when ordered to aid 
in suppressing domestic riots as well as in defending the realm 
against invasion by foreign foes. Service was restricted to the 
counties, except in case of invasion, when it was extended to the 
whole kingdom. 7 'he Norman Conquest was immediately followed 
by the introduction of the feudal levy in addition to the general 
levy, the distinction between these forces being that while obli- 
gation to serve in the latter rested upon every male within certain 
limits of ag(‘, service in the feudal le\^ depended upon tenure of 
land under the king as feudal lord. The general levy was not in 
any case liable for servdee overseas, but the king for a long time 
emi)loyed his feudal tenants in continental wars until they too, 
successfully resisted the demand. Personal service formed the 
basis of both levies, but service by deputy, or payment in lieu of 
personal service were allowed from very early times. The feudal 
levy was discontinued during the Commonwealth and abolished at 
the Restoration; but liability to serve in the general levy has never 
been extinguished, but remains in the statutory and practical form 

’Variou.*^ dominion.s and colonies of the British Empire have militias, 
for which see United Kinoikim: Army. For the Swiss Militia System, 
which is in many respects the archetype of modern militias, see 
Switzerland; and for the organized militia of the United States see 
Untied States and National Guard. 


of liability to serve both in the general and local militia. Even at 
the abolition of these forces the statutory liability to service in 
them was not done away with. Inspections of arms and the as- 
sembly and training of the men raised under this national system 
were secured from time to time by means of “assizes of arms,’’ 
“views of armour,” “commissions of array,” and “commissions of 
musters,” dating from early in the 12th century down to the i6th 
century. These constitutional powers were frequently abused by 
“electing” or impressing men to serve out of the kingdom, but 
this was checked in the year 1327 by an Act of Parliament, which 
.strictly regulated the scope and limits of military service within 
the kingdom at the charge of the parishes or counties, but pro- 
vided for .service abroad at the charge of the Crown. “Commis- 
sions of musters” were a development of preceding measures for 
raising men and material for military service, under which the 
commissioners registered and mustered persons liable to serve, 
sorted them into bands and trained and exercised them at the 
charge of the county. These bands became known as train or 
trained hands, and were mustered annually. With them were as- 
sociated lieutenants of counties, first appointed in 1549 by Ed- 
ward VT., subsequently in Queen Mary’s reign called lords lieu- 
tenant, and after the Restoration appointed as statutory officers 
for the militia. There does not appear to have been any clearly 
defined regimental organization in existence until these bands or 
j companies were called into active service, but the Acts of the 
Commonwealth supplied this defect, and initiated a permanent 
regimental system. One of the earliest attempts to reform the 
force since the time of King Alfred was made by Charles I. in 
1629, when Orders in Council were issued instructing lords lieu- 
tenant to put the mililia on a better footing. Cromwell subse- 
quently issued similar orders couched in strong terms, though 
under the Commonwealth the duties of lords lieutenant were not 
recognized, the militia being raised by commissioners. The great 
.services rendered by the militia in the “crowning mercy” of W’or- 
cester are a historic exception to the general decadence of second 
line troops in the 17th and iSth centuries (see Great Rebel- 
lion and Worcester, Battle of, 1651). At the Restoration an 
act was pas.sed declaring that the control of the militia was the 
prerogative of the king. By the same statute the militia of each 
county was placed under the lieutenant, who was vested with the 
appointment of officers, but with a reservation to the Crown in the 
way of commissioning and dismissal. The cost of the annual 
training — for fourteen day.s — fell upon the local authority. Of- 
fences against discipline were dealt with by the civil magistrates, 
but with a power to the officers of fining and of imprisoning in 
default. Upon this footing the militia of England remained for 
nearly a century, with the general approval of the community, 
as an instrument for defence and the preservation of internal 
order. While the supreme command was distinctly vested in the 
Crown, every practical security was thus taken against its use 
by the Crown for any object not constitutional or legitimate. 
It was regarded as, and was, in fact, the army of the state as 
distinguished from the standing army, which was very much 
the army of the king personally. But the new “professional'' 
conditions of warfare, and perhaps the practice of trying mili- 
tary offences by civil courts, contributed to the disrepute inti) 
which the militia fell and the inefficiency it di.splayed, with 
the exception of the trained bands of London, until it was re- 
organized in 1757. Under the act of 1662 all train bands were 
discontinued in the counties, but those of London, with their 
auxiliaries, remained until 1794, when they were reorganized as 
the City of London Militia. In 1688 an act was passed raising the 
militia for one year, and for some time it was an annually sanc- 
tioned force as the regular army is to-day. In 1690, on the oc- 
casion of the threatened French invasion, the militia was em- 
bodied; and again in 1715 and 1745 during the troubles caused by 
the Old and Young Pretenders. In a pamphlet of 1712 the Eng- 
lish militia was estimated at 7,450 horse and 84,391 foot soldiers. 

MILITIA OF IRELAND AND SCOTLAND 

Ireland and Scotland did not furnish any regular militia until 
1715 and 1797 respectively, although in Scotland militia existed 
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long before 1797, e.g, in Perthshire in 1684; and in addition corps 
of fencibles were raised and embodied. The Irish militia when 
tirst raised in 1715 was restricted to Protestants between the ages 
of 16 and 60, who were bound to appear or provide substitutes. 
The force was not made subject to military law, but various mil- 
itary offences were punishable by line or imprisonment. In 1793 
a new act was passed providing for raising a force of militia by 
ballot among men between the ages of 18 and 45, to serve for four 
years. An amendment in 1797 abolished religious restrictions for 
the supplementary militia, and another in 1802 for the general 
militia. The Scottish militia was at first raised by ballot among 
men between the ages of 19 and 30. In 1802 former acts were 
replaced by an act providing for the organization of the militia 
on a basis similar to that on which the militia of England was 
organized by the Consolidation Act passed in that year. 

CONDITIONS DOWN TO THE WORLD WAR 
Reorganization of 1757* — To return to England, the imme- 
diate cause of the organic reform carried out in 1757 was the dis- 
closure of the inefliciency of the militia during the Rebellion of 
1745. A liability on the part of the county or parish was now sub- 
stituted for a liability on the part of individual property-owners. 
Each county was required to furnish a quota apportioned among 
the various parishes; men were to be chosen by lot to serve for 
three years (this being the first provision of a fixed term of serv- 
ice) or to provide, or piiy £10 for the provi.sion of, a substitute, 
and the ages of liability were from 18 to 45. The force was to be 
annually trained and exercised for a limited period, and in case of 
invasion or danger thereof, or in case of rebellion, the Crown 
could order it or any portion of it to be embodied; but only on 
condition of informing parliament (which was if not silting to be 
summoned for the purpose). During the embodiment or annual 
training it was subject to the Mutiny Act, except that no punish- 
ment during tiaining was to extend to “life or limb,” to prevent 
an unconstitutional use of the militia by the Crown, the estimate 
for its training was framed each year, not by an executive minis- 
ter of the sovereign, but by the House of Commons itself. Upon 
the initiative of a committee of the House, an act was pas.scd pro- 
viding for the pay and clothing of the militia for the year. The 
king directly appointed the permanent staff and was given a veto 
on the appointment and promotion of the officers, who were to 
have a f)roperty qualification. 

Under this act 30,000 militiamen were raised by ballot and em- 
bodied from 1759 to 1763. This force was exclusively “Protest- 
ant,” and remained so until 1S02. The service of the militia as 
thus arranged remained nearly in the same state until 1870. IMtt’s 
reform, however, was followed by numerous amendments, new 
enactments, and other changes, of which the most important are 
summarized below : — 

1796. Supplementary militia formed, consisting of 6^878 men. 

1798. (Irish Rebellion.) English militia volunteered for service in 

Ireland. 

1 799. Irish militia volunteered to .serve in Great Britain. 

15,000 militiamen volunteered to regular army. 

1805. Militia affiliated to line for purposes of recruiting for regulars. 

1806. Training Art to raise by ballot 200,000 men to be trained for 

one whole year, and then to discharge them from training for 
two years. 

1S08. Difficulties having arisen under above Art, local militia f which 
is in effect the old general levy) c.stablished in addition to 
general militia then embodied. 

1811. English militia now made liable to serve in any part of the 

United Kingdom under certain restrictions, which were subse- 
quently (in 1859) removed. 

1812. In this year there were 250 regiments of local militia, with an 

establishment of 240,388 men and 214,418 actually enrolled. 

1813. During ten years, from 1803 to 1813, nearly 100,000 militiamen 

joined the regular army. 

Act passed to enable militia to serve abroad as militia with their 
own officers. Three strong battalioas joined the British army 
in France. 

i8t6. Local militia and Ballot Act su.spended. 

General militia disembodied. 

1820-21-25. Militia called out for training. 

1831. Militiamen raised by ballot in accordance with Order in Council, 
27th of December 1830. This was the last occa.sion on which 
the ballot was put in force. 


In the later stages of the great French war the tendency of the 
government was to use the general militia rather as a reservoir 
producing drafts (in the end whole units) for service abroad, and 
the local militia as the real defensive force. After the peace of 
1815 the militia was allowed piraclically to fall into abeyance, and 
although the permanent staff w'as maintained, it had no duties to 
perform. It was not until 1852, after an unsuccessful attempt to 
resuscitate the local militia, that the general militia of England 
was reorganized under a system of voluntary enlistment with the 
ballot in reserve, Scotland and Ireland being included in 1854. 
Larger powers respecting the militia were conferred upon the 
Crown, and during the Crimean War the ciueen was authorized 
to embody the militia whenever a stale of war existed with any 
foreign power. In that war the militia was embodietl and did gar- 
rison duty not only in the United Kingdom but in the Mediter- 
ranean garrisons, thus enabling the authorities to send most of 
the available regular troops to the scene of hostilities. It further 
contributed many officers and some 30,000 men to the line. Dur- 
ing the Indian Mutiny it filled scarcely less useful functions when 
again called out. 

In 1871 an important constitutional change was made. It was 
part of the new army system inaugurated in that year that the 
control of the militia should be removed from the lorcl-lieutcnant 
of the county and vested wholly in the C'rown. It now virtually 
ceased to exist as a distinct body, and in iSSi it became a part of 
the regular forces with a limitation as to the time and area and 
other conditions of service. Militia battalions were united with the 
line battalions to form “territorial” regiments. The officers, who 
were commissioned by the Crown, were in 1877 made subject at all 
times to military law. Non-commissioned officers and men were 
only so subject when embodied or out for training. The jieriod of 
engagement was for six years, re-engagements for periods of four 
years up to the age of 45 being permitted. Bounties were jiaid to 
militiamen at various rates upon enlistment, conclusion of train- 
ing, rc-engagement, enlistment into reserve or special service sec- 
tion, and other special circumstances. The annual training varied 
with the different branches of the service. The usual term for in- 
fantry was 27 days, 56 days being (he legal maximum. The militia 
depots occupied as a rule the* same barracks, and officers and men 
wore (with .slight distinctions) the .same uniform ns the regulars. 

The militia reserve consisted of men selected from the ranks of 
the militia for sjH’cial enlist mtait for s(*rvice in the regular army 
when called upon in emergencies, in the following pro])ortinns to 
the establishments of the various corps; Artillery, onedhird; en- 
gineers and infantry, one-fourth; medical staff (()r])s, one-half. 
The term “militia” re.serve was therefore a complete misnonier, 
and the force so called was purely an army rescTve. The si>e(ial 
.service .section of the militia was formed by royal warrant in 1898, 
and consisted of (i ) militia units arid f .M individual militiamen. 
,A militia unit was c.onsiderc*d as a\ .lilable for spe« ial service if 
not Ir.ss than 757^ of the officers and men jirc'sent at training madc^ 
a voluntary offer to engage for special service in any part of the 
world. Liability for service was limited to 12 months. The n‘.sulL 
of this special section was not up to 1900 satisfactory. 

During and after the South African War, while militia recruit- 
ing for the regulars showed a constant increase compared with 
preceding years, the strength of the militia itself dt*cTc?ased yc*ar 
after year. Its militia character had been diminishing ever since 
the creation of the “militia rc'serve” and the close affiliatiem of the 
force to the regular army. For good or evil, then, it had become in 
the first place a draft-producing agency, and on the reorganization 
of the forces of the Crown into two linc-s by Mr. Haldane the old 
“constitutional force” was frankly reorganized a.s a re.serA'(‘ for the 
line, enlistment and training conditions remaining .somewhat sim- 
ilar to those in vogue in the militia, but the liability for service 
abroad becoming the first and most important condition in the 
“special reservist *s” enlistment. 

THE SPECIAL RESERVE 

Test of the War. — ^The new Special Reserve was soon to be 
tested highly. For the World War had hardly begun in 1914 before 
the casualties and the consequent demand for drafts immeasurably 
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exceeded all calculations. While the Territorial Force and the 
New Armies were maintained from their own reserve sources of 
man-power, the requirements of the regular army were such that 
in the later stages of the war many of its battalions were officered 
entirely by officers trained in the Special Reserve. Some 67,307 
officers and i,763.:?53 other ranks were .sent overseas as drafts 
to the infantry alone. The Special Reserve performed a three- 
fold task, for besides supplying drafts it was relieving 4 he Terri- 
torial Force of the duty of guarding the coast and provided i^art 
of the nucleus of trained soldiers on whom the New Armies were 
built. In addition, six infantry battalions and thirteen R.E. 
companies were sent out a.s units. 

After the war, as a concession to feeling, the time-honoured 
title of “The Militia” was revived, and the War Office took the 
step of allotting one battalion to each regular regiment and invited 
county authorities to recommend officers for command. But the 
retrenchment of expenditure cau.sed the postponement of any 
action, and the militia remains a mere title in the Army List, with 
a few officers nominally on its strength and the solemn annual 
announcement that “no militia training will be carried out this 
year.” The increasing mechanization of the army is, however, 
lending to reduce the need for and the suitability of such a force, 
and its place has to some exient been taken by the formation of a 
Supplementary Reserve con.sisling mainly of technical personnel. 

(B. H. L. IL) 

UNITED STATES 

The militia of the United States of .Xmerica con.sists of all able- 
bodied male citizens (induding tho.se who have indicated their 
intention to become citizens) of more than iS and, except as pro- 
vided by law, of not more than 45 years of age. It comprises the 
National Cluard, the Naval Militia and the Unorganized Militia. 
The National Guard consists of regularly enlisted militia between 
the ages of 18 and 45, and commissioned officers between the ages 
of 21 and 64 years. The National Guard developed from the mili- 
tia, and is the largest and best prepared umiponent of the military 
establishment. It is to be used as a front line force in time of 
emergency. 

In 1774 fh^‘ Massachusetts Colonial A.ssembly appointed a Com- 
mittee of Safety which organized the militia in the locality of 
Boston. 'Fhe Second Continental Congress (1775) provided for 
the organization of the militia of the .several colonies, part of 
which agreed to hold themselves in readine.ss at a minute's notice, 
thereby becoming the so-called “Minute Men.” Shortly after the 
battle of lA'xington, the Congre.ss of Massachusetts re.solved that 
50.000 troops were necc.s.sary and advi.scd the .several colonies to 
rai.se their i)roj)orlion of this force, 13,600 being the quota to be 
rai.sed in Mas.sachusetts. 

The ('ontinenlal ('ongre.ss, in .so far as organization and adminis- 
tration of the militia was coiKcrned, was almost entirely advisory. 
Rnli.stments were for approximately three months and desertions 
were extremely numerous. Of the 305, 804 troops enrolled during 
the Revolutionary War, 164,087 were militia. Troops were un- 
trained, and the officers inexperienced. 

The first Federal Militia Law was enacted in 1792 and provided 
for the enrollment for military duty of able-bodied, white, male 
citizens between iS and 45 years of age. No compensation was 
oflered but each militiaman was expected to provide himself with 
a good musket. No active l*'ederal control was contemplated and 
no Federal financial aid provided before 180S. For over 100 years 
after the Revolution, there was practically no development of 
the militia. There was no co-operation between the regular army 
and Stale troo])S until about iSSo. In 1880, ?2oo,ooo was voted 
by Congress for the militia. This continued until 1887 when it was 
increased to $400,000 yearly. From 1900 to igo6, $1,000,000 was 
voted, and at present appropriations are about $31,000,000. 

In the Spanish War, the militia consisted of about 1,600 com- 
panies informally grouped, in some instances, into battalions, regi- 
ments and brigades. 

The origin of the present National Guard dates from the Dick 
Bill of 1903, whereby the militia was officially designated the 
“r)rganized Militia of the United States.” The bill provided for: 


organization, armament and discipline to be the same as in the 
regular army; it authorized the secretary of war to issue at Federal 
expense ammunition and supplies provided for the regular army; 
it provided for regular inspections by regular army officers and 
regular returns by State adjutants general; it provided for partici- 
pation of the militia in joint manoeuvres with the regular army and 
for pay, .subsistence and transportation during such activities. 
Stale encampments for training were provided for, regular army 
officers were sent to the Stales as instructors, and other important 
improvements in organization wtrre provided. The Division of 
Military Affairs in the War Department, with a regular army offi- 
cer as chief, was inaugurated. The divisional plan of organization 
was adopted in 1913 and further Federal aid and co-operation were 
embodied in the National Defence Act of June 3, 1916. 

On Aug. 5, 1917, all of the National Guard to which Federal 
recognition had been extended became part of the army of the 
United Slates. These troops con.sisled of 12,115 officers and 
336,954 enlisted men and were organized into 16 divisions which 
were sent to various camps throughout the country for further 
training and development for use during the World War. 

Reorganization of 1920. — By the Act of June 4, 1920, the 
National Guard was reorganized, and provision made for the 
preservation of names, records and ilags of former National 
Guard organizations that had served in the World War, and for 
the c.slabli.shmcnt of the Militia Bureau of the War Department. 
This law further provided for enlistment under Federal oath, 
defined the pay, provided for equipment and training, and for 
the employment of the National Guard by draft into the service 
of the United States in national emergencies. 

The authorized strength of the National Guard was fixed at 
200 enlisted men for each .senator and representative in Congre.ss 
and a number to be determined by the i)residcnt for each territory 
and the District of Columbia, this number to be increased each 
year after 1920 in the proportion of not less than 50'';; until the 
total peace strength of not less than Soo t‘nli.sled men for each 
senator and representative in Congress should have been reached. 
This now provides for a force of about 4 3 5. Soo. 

In 1922 the National Guard was to be limited to 250,000, but 
current appropriations arc sufficient for the maintenance of only 
186,000, which comprise 18 infantry divisions, four cavalry 
divisions, certain coast defence corps and army troops, G.H.Q. and 
auxiliary units. In general, two divisions of infantry have been 
allocated to each of the nine corps areas of the United States. The 
enlisted personnel is obtained by recruiting agencies under State 
control. Original enlistments are for three years, subsequent 
enlistment. s being for one year. 

The National Guard when not in Federal .service is under com- 
mand of the governor of each State. While not in the service of 
the United Slates, it is governed by National Guard regulations 
issued by the War Deparlmenl in forms similar to army regula- 
tions. The Militia Bureau, under the direction of the .secretary 
of war, is charged with the general administration of National 
Guard affairs. It is in.spected by regular army officers to determine 
Federal recognition and consequent Federal financial aid. Annual 
armoury and field inspections arc required. State funds amounting 
to about $11,000,000 provide for the Stale administration of the 
National Guard and supplement the pay of officers and men 
which is provided by the I’ederal Government. In general, the 
United Slates approjjriates about $3.00 where the States ajipro- 
priate about $1.00. The cost of each enlisted man in the National 
Guard is approximately $230.00 a year. 

Officers and men in the National Guard receive one day's pay 
on a regular army basi^ for each drill period attended by 50% of 
the enlisted and 60% of the officer personnel and for each day of 
practical training in camp. Officers of the National Guard art* 
eligible for detail as students at the general and special service 
schools of the army. 

National Guard troop.s may be employed (il as State troops 
under State control; (2) by the Federal Government under call 
into the Government .service under constitutional provisions to 
execute the laws of the Union, suppress insurrection and repel 
invasion; (3) by draft into the Federal .service as part of the 
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army of the United States. A “call” into the service of the 
United States is issued by the president in certain specifically de- 
fined emergencies. It may be issued when troops are required for 
some specific purpose, or it may be a warning order preliminary 
to a procedure known as a “draft.” A “draft” is a procedure 
adopted by the president to take into the military service of the 
nation as a component of the army for service during the war or 
in an emergency a part or all of the National Guard when Con- 
gress shall specifically authorize for any particular emergency the 
u.se of armed land forces in excess of the regular army. As a result 
of this act (draft), the National Guard is divested of its militia 
character and becomes a Federal force without allegiance to State 
authorities. (W. N. Ha. ) 

MILK is the .secretion of the mammary glands (mammae) of 
the large class, the Mammalia, of vertebrate animals that .suckle 
their young. Tho.se animals the milk of which is commonly con- 
sumed by man are the cow, the goat and the sheei). 

'I'he average composition of milk, according to Richmond is 
.shown in the following table. 


Water 

87*34 

Fat (Milk fat or butter fat) 

3 - 7 .'; 

Larto.se 

4-70 

Uaseinogen 

300 

Lactalbumin 

040 

.Salts 

07.S 

Other Constituents 

oof) 

While the lactose and mineral 

salts are in true solution (.vc 


SoLUTKiNS) the proteins, cascinogen and lactalbumin. are pre.sent 
in colloidal solution, with which fat is intimately mixed in the 
form of an emulsion or su.spension of globules. 

Milk is a complete food, containing as it does protein, fat, car- 
bohydrates, mineral constituents, and water. Though deficit*nt or 
Jacking in certain metallic elements believed es.sential for normal 
adult health, the milk of any sj)ecies is an adequate diet for the 
very young of that species in all resi)ects, including its contents of 
viiamines On the other hand, it may not be equally .satis- 

factory for the young of another species. Thus cow's milk is not 
always an absolute source of vitamine C for human infants. Nor- 
mally cowl's milk if produced under proper conditions is an ade- 
(|uate source of vitamines A and II, and a reasonably good source 
(»f U and D. Its content of vitamine E is probably low. 

Variation in Composition. — The specific effects of different 
circumstances on the yield and chemical composition of milk are 
frequently dealt with in the reports on the experimental work 
carried out by the various agricultural colleges. According to 
.Mackintosh the naturally occurring conditions which influence the 
yield and quality of milk can be .summarized as follows: — 1. Breed 
of Cow. 2. Individuality of ('ow. 3. IVriod of Lactation. 4. Inter- 
val between milkings. 5. Efficiency of the milker. 6. Age of the 
Cow. 7. Climate and weather conditions. 8. Health of the Cow'. 
f), Rind and quality of food. 

Under the Food and Drugs Act milk (other than skimmed, 
separated or condensed milk) must contain not less than 3 per 
cent, of milk fat and 8-5 per cent, “.solids not fat,” until the con- 
trary is proved. Skimmed or separated milk .should contain not 
less than 8-7 per cent, total solids. 

The addition of pre.servatives or of colouring matter is illegal. 

THE BRITISH MILK TRADE 

Owing to its nature, fluid milk is one of the few products which 
are practically free from foreign competition. Approximately 80G'' 
of the dairy farms in England and Wales are producing milk for 
.sale in the liquid state, which necessitates good market organiza- 
tion, as milk is the most perishable, bulky and easily contaminated 
of all food stuffs. Such organization depends largely upon centres 
of consumption by reason of the high cost of transfjort and neces- 
sary speed of delivery. 

After the low prices of 1922 *the National Farmers’ Union and 
the National Federation of Dairymen combined to form a com- 
mittee, which now regulates the price, and this price at fir.st only 
applicable to London now influences the whole country. 

After some opposition the majority of milk distributors agreed 


to purchase all their supplies through the pool. The Agency al- 
ready embraces over 1,200 individual farmers, 14 Farmer's co- 
operative creameries, and handles over 50,000 gallons of milk 
per day. or 70^; of all the milk supi)lies of the Clyde valley. 

Recently the Scotti.sh Milk Pool has extended its activities to 
Edinburgh and Aberdeen. Little changes have been cau.s(*d by the 
inception of the pool in the methods of distribution, but gradual 
economies will be introdiued, .so as to lower transport and dis- 
tribution co.sts. 

Milk Classification. — \'arious “clean milk” movements have 
re.sulted, in England, in an optional system of grading milk w'ith a 
sufficiently high degree of bacterial purity. 'Phe following stand- 
ards are laid down under licence granted by or under the authority 
of the Ministry of Health: — 
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*l)eHvere<l to coiisunuTs in la) the bottles or the sealed ('<»ntainers as 
rereived from tlie farm; (b) suitable eontain(*rs of not less than two gal- 
lons capacity; U ) bottles with the name of the dealer by whom the 
milk was bottled, the. address of the licensed bottling establishment, the 
day of production and the words “tirade A 'J'lilx'n iilin IVstJMl’’ or 
“(iradt .\“ on each bottle cap. 


P’lslrurhal Mill: 


Designation 


f irade .\ 
pasteurized 

( irade .\ milk that alter pasteurization, as re(|uire(l 
hy the .Minister of llealth, (ontains not more 
than .{0,000 bacilli per cubic lentimetre and no 
coliform bacillus in c( . .\11 other conditions 

as recjuired tori irade .\ milk 

Pasteurized 

^ .. i 

Any milk that after |)asteurizat ion, as re«iijired hy 
i the .Minister of Health, contains not more than 

j 00,000 iKicilli per culiic ( enlimetre. .\o ri*(|iiire 
ment for bottling 


The regulations for the production of graded milks in Scotland 
is .similar to the. above, except that the milk must contain not le.ss 
than 3-5 per cent of butter fat. 


CONSUMPTION OF MILK 

.Stati.stics indicate that of the i,ji 7 million gallons of milk 
produced (exclusive of that fed to calves, etc.), S8S millions were 
consumed in the liejuid state. This figure ignore> the surplus which 
would be u.sed for manufacturing. On this basis it has been esti- 
mated that the consumption per person in England and Wales is 
approximately 0 44 pts. per day. 

For comparison, the con.sumption of milk per capita per day in 
the following countries is given; — Switzerland 1-83 pints, Sweden 
1.4S pints, U.S.A., 1-00 pints, France 0-33 pints, and Berlin 0-30 
pints. 
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Milk Products* — Butter and cheese production is largely con- 
fined to the West of England. {See Dairy Farming.) Large 
quantities are imported, butler from Denmark, New Zealand, and 
Australia. New Zealand and Canada are the chief countries from 
which cheese supplies are drawn. Cream for sale finds a limited 
market, and recent legislation entirely prohibits the addition of 
jireservatives to cream. 

Ice Cream. — Accurate figures on the manufacture of ice cream 
are difficult to o}>tain. The consumption is steadily increasing and 
the sales in were quite 5 times greater than those in igrg. 

(iood ice cream is very nutritious and ca.sily digested. Unlike 
the United States and Canada, England has no definite legal 
standard as to composition. 

The constituents used are many including fresh milk, condensed 
or dried milk, butter, cream, eggs, sugar, tlavouring chocolate, 
nuts and fruit, with gelatine, corn-flour and rennet as stabilisers. 

The process through which the mix, or unfrozen ice cream, 
passes arc as follows: — ^^\^eighing and mixing of ingredients, pas- 
teurising, homogenizing, and standardising to smooth the mixture 
and form a perfect emulsion, cooling, ageing for 12-72 hours to 
improve the flavour and then finally freezing and hardening. 

Condensed and Dried Milk. — Condensed milk is cow’s milk, 
skimmed or full cream from which a large proportion of water has 
been evaporated. The varieties knowm to the trade are .sweetened 
condensed milk, to which cane sugar has been added, unsweetened 
condensed or exaporated milk, bulk condensed milk, and concen- 
trated milk, such designations referring to the degree of concen- 
tration. Lhi.sweetencd varieties are sterilized during the manufac- 
turing process. In this country the composition, and concentration 
is limited by the Condensed Milk Regulations (1023), which re- 
quire that all condensed milk imported or sold for human con- 
sumiition be contained in a tin or receptacle labelled as t)rescribed 
in the regulations. All condensed milk shall contain not less 
than : — 


1 

Milk fat 
( * 

/(' 

Milk solids 
(including 
fat) 

% 

1. I‘■ull cream (unsweetened) 

0-0 

31-0 

Full cream (sweet (Mied) 

g-o 

3 J -0 

3. Skimmcfl (unsweetened) 


20-0 

4. Skimmed (sweetened). 


2()*0 


England is the princi}>al market for condensed milk, but con- 
siderable quantities are re-exported. The Netherlands, Denmark, 
and the United States are the chief sources of supply, to a lesser 
extent Switzerland and Canada. A small amount is manufactured 
in this country. 

Cow’s milk, whole, or with part, or all of the cream removed, 
and evaporated to dryness, is variously named dry milk, desiccated 
milk, dehydrated milk, pulverized milk, milk powder, powdered 
milk, or milk flour. Sometimes it contains sucro.se, and sometimes 
alkali or a buffer salt is added to render the product ca.sily soluble. 
Towdered milk is well dried. Troubles due to bacteria and enzyme 
action are .seldom met with, but deterioration due to oxidation of 
the milk fat may take place, h'or this reason milk powder from 
.skimmed milk is mo.st extensively manufactured. 

The Public flealth (Dried Milk) Regulations ig23 prescribe 
for the labelling and description of dried milk and milk powder. 
There are four cla.sses of dried milk (i) dried full cream milk; 
(2) dried three-quarter cream milk; (3) dried half-cream milk; 
and (4) dried quarter-cream milk. Such milk shall contain not 
less than the following percentage of milk fat and milk solids: — 



Milk fat 

1 ■ 

, 1 - 

Milk solids 
(including 
fat) 

/O 

Milk . . . 

3.6 

12-4 

'I'hree-quartcr-cream milk 

2*7 

1 1*0 

Half-cream milk 

1-8 

JO ‘8 

Quarter cream milk 

o-g 

yg 


New' Zealand is the chief source of supplies, but considerable 


quantities are obtained from the Netherlands, Canada, Australia, 
and the United States. 

Dried Casein* — Casein is prepared for food, and industrial 
purposes. The usual method is by curdling separated milk, either 
by rennet or by acid; the precipitated casein is then washed and 
dried. Two distinct types are produced, one for food and medicinal 
purposes, the other for use in the manufacture of paints, putties, 
plastic masses, artificial ivory, for waterproofing manufacture, and 
as a dressing for paper and cloth. 

The imports of Casein into Great Britain are largely from New 
Zealand, France, and Argentina. Con.siderable progress in the 
manufacture and export of casein has taken place in New Zealand 
during the last few years. (O. J. R.; A. Hy. ) 


UNITED STATES 


The total annual production of milk in the United States has 
increased steadily for a number of years. This is due more to 
increased production per cow than to increase in number of 
cows. The number of milch cows on farms, ig20-28, as estimated 
on Jan. i of each year by the U.S. Department of Agriculture 
and including all milch cows and heifers two years old and over, 
follows: — 


Year 

Number 

Year 

Number | 

1020 

21,427,000 

1025 

22,481,000 

jq2i 

21,408,000 

ig2f) 

22,188,000 

ig2j 

21,788,000 

ig27 

21,818,000 

1023 

2 2, of )3 ,000 

ig2S . . . 

21,(^48,000 

1024 

.22,255,000 




The increase in number of cows on farms from 1Q20 to 1928 
was 6*41%. On Jan. j, 1928, there were 185 milen cows on farms 
per 1,000 population, as against 201 in 1920. Estimates by the 
U.S. Department of Agriculture of milk production since 1920 
indicate the progress of the dairy industry: — 


Year 

Production of milk 
in pounds 

Year 

Production of milk 
in pounds 

1920 . 

8(),657,ooo,o<x> 

1024 . 

1 1 4,066,000,000 

1921 

()8,8(>2, 000,000 

U)2$ . 

116,505,000,000 

1922 . 

102, 562,000,000 

I()26 . 

1 20,766,000,000 

1023 . 

100,736,000,000 




Utilization of Milk. — The following table gives the quantities 
and proportions of milk in the United States used in each product 
for the calendar year 192O: — 


Production and Ches of Milk in the United Stairs 



Milk 
used 
per unit 

Quantity of 
product manu- 

W'hole milk 
used 

Per cent 
of total 


of 

product 

factured 

milk 



lb. 

lb. 

lb. 


Creamery butter . 

21 

1,451,766,000 

30,487,086,000 

25’ -45 

Farm butter . 

21 

615,000,000 

1 2,015,000,000 

I o- 6(^4 

Cheese (all kinds) . 
Condensed and 

10 

427,416,000 

4,274,160,000 

.V 53 <> 

3 -sS‘) 

evaporated milk 


1,733,504.000 

4 , 333 . 7 ho.ooo 

Powdered milk 

8 

10,768,000 

86,144,000 

•071 

Powdered cream 

10 

33 J ,000 

6,280,000 

•005 

Malted milk . 
Sterilized milk | 

2*2 

20,673,000 

45,481,000 

•038 

(canned) . j 

1 

1,286,000 

i , 286 ,<X)o 

•001 i 

Milk chocolate 



i 7 L. 54 .bOOO 

•14- 1 

Ice cream 

13 - 75 * 

3 24,665, 000 1 

4,464,144,000 

5-6<,8 

Total whole milk 





used in inanufac 
turing . 



56,784,893,000 

47 -oic ; 

Milk: For house-) 
hold purposes ./ 


1 SS -3 gal- 1 
\ per caput : 

56,417,000,000 

46 - 7 I(' ^ 

Fed to calves 
Wasted (esti- 


200 lb. per calf 

3,941,600,000 

3.j(M ! 

mated) . 



3,622,904,000 

3.000 j 

Grand total 

. . 


120,766,487,000 

100-000 1 

— 1 


*Per gallon. fGallons. 
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The per caput consumption of milk, butter, cheese, condensed 
and evaporated milk and ice cream in the United States since 
1917 shows remarkable increases. 


! 

Year 

Milk 

Butter 

. 

Cheese 

Condensed 
and evapo- 
rated milk 

Ice 

cream 


gal. 

lb. 

lb. 

11 ). 

gal. 

: T017 

42*4 

14*6 

2 *80 

10*40 

2*07 

; 1918 

43-0 

14-0 

3*00 

12*50 

2*14 

1 iQig 

4 .S -0 

14*8 

3 -.50 

12*.^0 

2*40 

1 1020 

43*0 

14*7 

3*50 

10*17 

2*40 

; io2i 

49-0 

i6- j 

3 -.50 

1 1*40 

2*28 

ig22 

50*0 

16.5 

3*70 

1 2*60 

2*43 

1023 


17*0 

3*00 

13*25 

2*()8 

1024 

54 * 7 .*; 

17 * 3 ^ 

4*20 

14*00 

2*50 

; »Q 25 

.■> 4*75 

J 7*.?0 

4*20 

14-87 

2*80 

, ig20 

55*30 

i7-«2 

4 * 3 <> 

1-1 - 3 ^ 

2*77 


City Milk Supply. — The smaller American cities, having pop- 
ulations from a few hundred to 5,000, arc usually supplied en- 
tirely by farmers who live near the cities, and by people who live 
in the suburbs and own one or more cows. Cities with a popula- 
tion of 5,000 to 10,000 arc supplied by farmers from near the 
cities and also by milk distributors who purchase milk from more 
distant farmers and distribute it throughout the city. The larger 
cities receive their milk supply by train or truck from the country 
districts, sometimes from a distance of 200 or more miles. The 
supply of cream may be furnished in part by dairy districts 500 
to 1,000 m. distant. The farmers who supply milk for such large 
cities as New York and Chicago, receive a price based on the 
butter-fat content of the milk less a charge for transportation 
according to the zone from which it is shipped. The zones arc 
10 ni. in width and shippers in the same zone pay the same 
transportation costs per 100 lb. of milk. Milk receiving and cool- 
ing stations are located along the railroads, to which the milk is 
tlelivercd direct by the farmers or “milk haulers” who collect 
from the farmers. Milk is hauled by passenger trains or by special 
trains which take precedence on the railroad over most of the 
other traftk. When the milk arrives at the depots it is speedily 
taken to the plants of the milk distributors, pasteurized, cooled 
and bottled ready for the milk wagons or trucks to deliver it to 
the consumers the following day. 

Trend of Milk Prices. — The trend of the price of market 
milk has been upward for the last 30 years. 'This increase in 
price is, of course, due in part to a rise in the general price 
lc\'el of all commodities. The yearly average wholesale price of 
market milk per 100 Ib. in Chicago, 111 ., in igoo was $1.35; in 
1910, $1.83; in 1928, $2.49, an increa.se of 84-4% from 1900 to 
1928. The retail price of milk for household use varies with the 
region and also with the season. The winter price is higher than 
the summer price on account of the additional cost of feed and 
IS an inducement to producers to increase the supply and thus 
prevent a shortage. 

Co-operative bargaining associations of producers have been 
•ible to increase the producer’s price somewhat, but in many cities 
Jhe retail price is more than double the buying price at country 
•stations. When the price paid the producers is from 6 to 9 ; 
tents per quart, the retail price per quart delivered to consumers , 
in large cities is usually from 12 to 20 cents. ■ 

The prices paid milk producers who are members of co-opera- 
live-selling organizations, are generally established monthly at a 
meeting of their committee, which meets with the dealers to di.s- ! 
cuss the market conditions. The price of 92 score butter and the j 
value of milk for manufacture of cheese are considered with other ! 
tnctors in establishing the fluid milk price. Although the principal 
business of co-operative butter and cheese associations is to mar- 
l^ct butter and cheese, some of them are in a position to ship 
i^weet cream or milk to the city market whenever it is advanta- 
geous to do so. Frequently cheese factories are under contract to 
lurnish milk distributors in cities with milk when it is needed, 
^ome co-operative creameries, where the cream is of good quality, 
ship many cars of sweet cream to large cities for use as fluid 


cream. One co-operative creamery association, during 1927, 
shipped 417 cars of sweet cream from the Middle Wc.sl to Eastern 
cities. A recent development in the distribution of market milk 
and cream consists of the chain stores which retail milk and 
cream, generally at a slightly lower price than is asked for the 
milk delivered at the door of the patrons. Chain stores also 
have become an important factor in the retail distribution of 
butter and cheese, often buying direct from the manufacturers aiul 
selling direct to the consumer with a very small margin of i)rulit. 
(See also Food Preservation.) (T. R. Pi.) 

MILKING MACHINE: SIT Datky Maciiinerv. 

MILK-TREE, the name aiiplied to two South American trees. 
In Brazil this is Mimmops data, which produces a latex that 
“exudes in abundance when the bark is cut ; it has about the con- 
sistence of thick cream” (.A. R. Wallace, Travels on the Amazon 
and Rio Nc^ro), and i.s used as milk and as glue. The timber of 
this tree is valuable and the fruit is edible. It belongs to the 
sapodilla family (Sapotaceae). 'Lhe milk-tree of Venezuela is 
Broshnum Calactodendron, a member of thi* mulberry family 
( M oracear ) . ( See Cow-tree. ) 

MILKWEED, the name given to plants of [hv luitanical 
genus Asclepias, family Asclepiadaceac {li.v.), comprising about 
85 species, natives mostly of the New World, some 45 of which 
are found in North Ameriia. All are characterized by having a 
milky juice, and silky downy seeds. Well known species of the 
eastern United Stales and Canada are the common milkweed (.1. 
syriaca), the sw.inip milkweed (.1. inearnata) and the poke milk- 
weed Cl. exaltata). Noteworthy species of the western United 
States are the .showy milkweed (. 1 . spedosa) ;nid the narrow- 
leaved milkweed (.1. mexicaiia). 

MILKWORT, in botany, the common name for plants of the 
genus Poly gala (family Polygalaceat?), a large genus of some 500 
specie.s, widely disiiensed in temi)c*raie and iropital regions and 
represented by about 50 species in North America and a ft‘w 
s|iecies in (Ireat Britain. The common species, P. vulgaris, is 
a small wiry perennial found on heaths and in meadows through- 
out the British Isles. The stems are 2 to 10 in. long and bear 

narrow rathcT tough leaves and 
small, I to .1 in. long, white, pink, 
blue, lilac or purple flowers. 'I'he 
flowers are peculiar in form and 
arrangement of parts; they have 
five free .sepals the two inner of 
which {h) are large petaloid and 
winglike, forming the most con- 
spicuous part of the flower; the 
petals are united below with the 
.sheath of the eight stamens 
formiiig a tube split at the base 
behind; their form recalls that of 
the jiea family. I’ht; name Poly- 
gala is from the Creek ttoXos, 
much, and7A\a, milk, the jilant 
being supposed to increase the 
yield of milk in cows. Some 
.species with showy flowers are 
known in cultivation as green- 
hou.se or hardy annual or peren- 
nial, herbs or shrubs. The root of 
P. Senega, snake-root, a North 
American sjiecics is officinal, 'fhe 
fringed milk wort or flowering 
wintergreen (P. paiidjolia), of 
the north-eastern United States 
and adjacent Canada, is a deli- 
cate woodland plant with hand.some purple flowers. Sea milkwort 
is the common name for Cilaux maritima, a small succulent herb 
found on northern ocean .shores, and occurring on the Atlantic and 
Pacific coasts and locally in the interior of North America and 
also in the Bridsh i.sles: it belongs to the primro.se family (Pri- 
mulaceae). 

MILKY WAY: sec Galaxy and Star. 
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MILL, HUGH ROBERT ( i86i- ), British geographer I shape for the first time; political theory was brought to bear on 

and meteorologist, was born at Thurso on May 28, 1861, and was the delineation of the Hindu civilization, and the conduct of the 
educated at Edinburgh university. In 1884 he was appointed actors in the successive stages of the conquest and administration 
chemist and physicist to the Scottish marine station. In i8g2 of India was subjected to a severe criticism. The work itself, and 
he became librarian to the Royal Geographical Society, and was the author’s official connection with India for the last 17 years of 
honorable secretary of the Royal Meteorological Society from his life, effected a complete change in the whole system of govern- 
1002-06), becoming its president in igo;. He served on many ing that country. 

committees connected with meteorology and allied .subjects, in- Mill played a great part in English politics, and was, more than 
eluding the International Council for the study of the sea (1901- any other man, the founder of what was called “philo.sophic 
OQi, and the board of trade committee on the water power of radicalism.’’ His writings on government and his personal influence 
the British I.^^les (igiS). In 1901 he became director of the among the Liberal politicians of his time determined the change 
British Rainfall Organization, and editor of the British Rainfall of view from the French Revolution theories of the rights of man 
and Synums's Meteorological Maffazim\ and when the organiza- and the absolute equality of men to the claiming of securities for 
tion was converted into a trust he became chairman of trustees good government through a wide ext en.sion of the franchise. Under 
(iQog-iq). From i9of>-i9 he was rainfall expert to the Metro- this banner it was that the Reform Bill was fought and won. His 
politan Water Board. In 1927 he became president of the Royal Elements of Political Ecoiwmy, which was intended only as a 


Geographical Society. 


textbook of the subject, shows all the author’s precision and 


His publications include: The Realm of Nature (1892, latest ed. lucidity. Its interest is mainly historical, as an accurate summary 
; The English Lakes (1S95) ; Hints on the Choice of Geographi- Qf views of the philosophic radicals, based mainly on Ricardo 

rsi; i ^ 

the Antarctic ( luoo) ; The Life of Sir Ernest Shackleton (1923); he 1 ^^ hmit the increa.se of population, on the assumption that 


also edited Internaiionul Geography (1911). 

MILL, JAMES 836) L historian and philosopher, was 


capital does not naturally increase at the same rate as population 
(ii. § 2, art. 3); (2) that the value of a thing depends entirely 


born on .\pril 6, i77v‘at Xorthwatcr Bridge, in the parish of quantity of labour put into it; and (3) that what is now 

Logie-Pert. Forfarshire, the .son of James Mill, a shoemaker. Ilis “unnamed increment of land is a proi^r object for 

mother. Isabel Fenton, of a good familv which had suffered from taxation. Ihe clear enunciation of the second of these proposi- 
connection with the Stuart rising of 174S, sent him first to the If important in view of the empha.sis laid on it by Marx and 

Iiarish school and to the Montrose academy, and then to the his followers and the deductions they made from , 


university of Edinburgh, where he distinguished himself as a 
Greek scholar. In October 1798 he was licensed as a preacher, 


In his Attalysis of the Mind Mill developed the p.sychologiciil 
.side of the Benthamite philosophy. It was a more systematic 


but occupied himself with occasional teaching and with historical ‘^an that already made by Hartley to explain all mental 

and philosophical studies. In iSoa he went to London in company phenomena by the association of ideas. “Xot only does he explain 
with Sir John .'Ituart. then M.P. for Kincardineshire, and devoted ““ Phonomona of consciousness as having arisen through associa- 


himself to journalism. In 1804 he wrote a pamphlet on the corn 


tion, but he also — in a somewffiat artiticial fashion — reduces all 


trade, arguing against'a bounty on the exportation of grain. After i associations to the associatbn of such ideas as have frequently 


his marriacf (1805) with Harriet Burrow, he took a house in 
Pentonville, where his eldest son, John Stuart Mill (q.v.), was 
born in 1806. About the end of this year he began his History of 
India, which he took 1 2 years to complete, instead of three or four, 
as he had expected. 

In 1808 he became acquainted with Jeremy Bentham. and was 


occurred together (which has .since been called association by 
contiguity K ... As Bentham had attempted to ba.se the whole 
of ethics on the single principle that pjleasure is preferable to 
pain, .so James Mill attempts to construct the whole of psychology 
on the single principle that that which has been once experienced 
can be recalled when experiences which ot:curred with it, either 


for many years his chief companion and ally. He adopted : fP spate or time, are repeated (Hdffding, of Mod. J Ini. 

Bentham s principles in their entirety, and did more to propagate doctrine as inter- 

them and to oppose the beginnings of Romanticism than anyone which took too little account of all emotions save 

else. He was a regular contributor (1806-18; to the Anti^ unconsciou.s and involuntary elements in life, was 

Jacobin Rei'ieu\ the British Revieu\ the Electric Review, and the fought by Samuel laylor Coleridge. 

Edinburgh Review (iSoS-i^,). In i8ir he co-operated with Wil- , Bidliograpuy. --Leslie Stephen Engdish Vldd^rians vol. .1 
*11 / o 1 I L • . • • J’ 1 II J (1900;, and artide in Diet. I^at. Bwg.; A. Bain, James Mill (1882), 

ham Allen ( 1 770-184^. i. quaker and chemist, in a periodical called q. S. Bower, I/artlrv and James Mill (j88i) ; lames McCo.sh, Scotthli 
xhe Philanthropist. He contributed largely to every number — ^his Philosophy (1885); J. S. Mill, Autobiography (1873); Th. Ribot, 
jirincipal topics being Education, Freedom of the Press, and En Psychologie anglaisc (1870; Eng. trans., 1873); J. Morlcy in 


Prison Discipline (under which he expounded Bentham s ‘‘Panop- 
ticon”). He took part in the di.scus.^ions which led to the founda- 
tion of London univer-^ity in 1825. In 1814 he wrote various 
articles, containing an exposition of utilitarianism, for the supple- 
ment to the fifth edition of the Encyclopcsdia Britannica. 


Fortnightly Review, x.cxvii. (1882) ; Graham Wallas, The Life, of 
Francis Place (1898). 

MILL, JOHN STUART (1806-1873L English philosopher 
and economist, son of James Mill {q.v.), was born on May 20, 
1806 in his father’s house in Pentonville, London. He was edu- 


In I Si 8 the History of India was published, and. in spite of the cated exclusively by his father, who was a strict disciplinarian, and 
fact that it contained drastic critici.sms of Briti.sh rule in India, of three was taught the Greek alphabet and long lists 

Mill was appointed an official in the India Hou.se He gradually of Greek w’ords with their English equivalents. By his ciglitli 
rose till he was appointed, in 1830, head of the office. His E/c- year he had read Aesop’s Fables, Xenophon’s Anabasis, and the 
ments of Political F.conomy appeared in 1821 (3rd and revi.scd | whole of Herodotus, and was acquainted with Lucian, Diogeiie.^ 
ed 1S26). ' Laertius, Isocrates and six dialogues of Plato. (See his Ante- 

From 1824 to 1826 Mill contributed to the Westminster Review, \ biography.) He had also read a great deal of hi.story in English- 
.-tarled as the organ of hi^ party, articles attacking the Edinburgh I Robertson ',s histories, Hume, Gibbon, Robert Watson s Philip 1 
and Quarterly Rnirws and ci desiastii al establishments. In 1829 ! and Philip III., Hooke’s Roman History, pari of a tran.slation ‘ 
appeared the Analysis of the Human Mind. From 1S31 to 1833 • Ancient History, Langhorne’s Plutarch, Burnet’s Hislof.' 

Mil) was largely otcujiied. a."- the spokesman of the court of direr- ; of My (hvn Times, 30 volumes of (he Annual Register, Milf'Ji 
tors, in the defence of the East Inrlia Company, during the rontro- ' Historical View of the English Government, Mosheim’s Ecclesuh 

versy attending the renewal of its charter. His la.st published ; //ra/ //iv/ory, M‘Crie’s and (wo hi.stories of the Quakers. 

book was the Fragment on Mackintosh (1835). He died June 23, con(emporary record of Mill’s studies from eight to thirteen ^ 

published in Bain’s sketch of his life. It shows that 

Mill's greatest literary monument is the History of India. The biography rather understates the amount of work done. At in 
maieriabs for the history of fh(‘ conquest of India were put into age of eight he began Latin, Euclid, and algebra, and began 
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leach the younger children of the family. His main reading was 
still history, but he went through all the Latin and Greek authors 
commonly read in the schools and universities. He was never an 
exact scholar; it was for the subject matter that he was required 
lo read, and by the age of ten he could read Plato and Demos- 
thenes with ease. His father’s History of India was published in 
1818; immediately thereafter, about the age of twelve, John began 
a thorough .study of the scholastic logic, at the same time reading 
Aristotle’s logical treatises in the original. In the following year he 
was introduced to political economy and studied Adam Smith and 
Ricardo with his father. 

Not unnaturally the training which the younger Mill received 
has aroused amazement and critici.sm. The really important part 
of the training was the close association with the strenuous char- 
acter and vigorous intellect of his father; from his earliest days 
he spent much time in his father’s study and habitually accom- 
j)anied him on his walks in North London. It was an inevitable 
re.sult of such an education that Mill acquired many of his father's 
speculative opinions, iiiid his father's way of defending them. But 
he did not receive the imi)ress passively and mechanically. “One 
of the grand objects of education,” according to the elder Mill, 
“should be to generate a constant and anxious concern about evi- 
dence.” The duty of collecting and weighing evidence for himself 
was at every turn impressed upon the boy; he was taught to accept 
no opinion on authority. He was deliberately educated lo think 
for himself, and never to accept any proposition on authority, but 
to rea.son for himself. Ilis childhood was not unhappy, but there 
is no doubt that it was a strain on his constitution, and that he 
suffered from the lack of natural unforced development. He was 
over-educated. 

From May 1820 till July 1821 Mill w^as in France in the family 
of Sir Samuel Bent ham, brother of Jeremy Bentham. Copious 
extracts from a diary kept by him at this time are given by Bain; 
they show how methodically he read and wrote, studied chemistry 
and botany, tackled advanced mathematical problems, made notes 
on the scenery and the peoj)le and customs of the country. He also 
gained a thorough acciuaintanco with the French language. On his 
return in 1821 he added to his work the study of p.sychology, and 
that of Roman law, winch he read with John Austin, his father 
having half decided on the bar as the best profession open to him. 
In 1822, however, when he had just completed his .seventeenth 
year, this intention was abandoned, and he entered the examiner’s 
office of tlic India Ilou.se, nominally as a clerk, but from the lirst 
lie was more than that, and after a short apprenticeship he was 
promoted, in 182S, to assi.sl ant -examiner. For twenty years, from 
18.U) (when his father died) to 1856, Mill had cha’-ge of the Com- 
l)any’s relations with the native stales, and in 1856 he became 
rhief of tlie ofiice. Few statesmen of his generation had a wider 
experience of the responsible application of the principles of gov- 
ernment. 

About the time of his entering the India House Mill read Du- 
mont's exposition of Bentham's doctrines in the Traite dc Lr^is- 
hition, which made a lasting impression upon him. When he laid 
down the last volume, he says, he had become a different being. It 
gave unity to the detached and fragmentary parts of his knowledge 
iind beliefs. The impression was confirmed by the study of the 
English psychologists, also of Condillac and Helvetius, and in 
JSJ2-.23 he cstabli.shed among a few friends the “Utilitarian” 
Society, taking the word, as he tells us, from Galt’s Annals of the 
l\irisl/. Two newspapers were open to him — the Traveller, edited 
hy a friend of Bentham’s, and the Morniny, Chronicle, edited by his 
father’s friend Black. One of his first efforts was a solid argument 
for freedom of discussion, in a series of letters to the Chronicle on 
the prosecution of Richard Carlile. Hr seized every chance for 
^*'ii)osing departures from sound principle in parliament and courts 
«f ju.sticc. Another outlet was opened up for him (April 1824) 
hy the starting of the Westminster Review^ which was the organ 
‘^f the philosophic radic'\ls. In 1825, too, he edited Bentham’s 
Jiationale of Judicial Evidence. He discussed eagerly with the 
many men of distinction who came to his father’s house, and 
Jtigagcd in .set cliscus.sions at a reading society formed at Grote’s 
mmse in 1825, and in .set debates at a Speculative Society formed 
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in the .same year. 

The Autobiography tells how in 1826 Mill's enthusiasm was 
checked by a misgiving as to the value of the ends which he had 
set b(?fore him. At the Speculative Debating Society, where he first 
measured his strength in public conflict, he found himself looked 
upon with curiosity as a precocious phenomenon, a “made man,” 
an intellectual machine set to grind certain tunes. He now saw’ that 
regard for the public good was too vague an object for the satisfac- 
tion of a man’s affections. It is a proof of Ihe domin.ating force of 
his father’s character that it cost the younger Mill such an effort 
to shake off his stern creed about poetry and personal emotion. 
Like Plato, the elder Mill would have put poets under ban as 
enemies of truth, and he .subordinated private to public affections, 
Landor's maxims of “few acquaintances, fewer friends, no famil- 
iarities” had his cordial approval. These doctrines the younger 
Mill now felt himself forced in reason to abandon. Too much in 
awe of his father to make him a confidant, he wrestled in gloomy 
solitude. He emerged from the struggle with a more catholic view 
of human happiness, a delight in poetry for its own sake, a more 
placable attitude in controversy, a hatred of sectarianism, an ambi- 
tion, no less noble and disinterested, but moderated to practical 
possibilities. Gradually the debates in the Speculative Society 
attracted men w'hose society was invigorating and inspiring, among 
others Maurice and John Sterling. He ceased to attend the society 
in 1S29, but he carried away from it the conviction that a true 
system of political philosophy was “something much more com- 
plex and many-sided than he had previously had any idea of, and 
that its office was to supply, not a set of model institutions but 
principles from which the institutions suitable to any given cir- 
cumstances might be deduced.” 

His letters in the Examiner in the autumn of 1S30 after a visit 
to Paris, where he made the acquaintance of tlie younger liberal.^, 
may be taken as marking his return to hopeful a.spiring activity. 
Ilis enthusiasm for humanity had been thoroughly reawakened, 
and had taken shape as an aspiration to supply an unimpeachable 
method of search for conclusions in moral and social science. 
But he could not at once shake off his early training. He had been 
bred by liis father in a great veneration for the syllogistic logic as 
an antidote against confused thinking. He attributed to his early 
discipline in this logician impatience of vague language which in 
all likelihood was really fo.stered in him by his study of the 
Platonic dialogues and of Bentham. for he ahvays had in hirn.self 
more of Plato's fertile ingenuity in canvassing the meaning of 
vague terms than the .schoolman's rigid consistency in the use of 
them. But he was determined that the new- logic .should .stand in 
no antagoni.sm to the old. In his Westminster review of Whately's 
Logic in 1828 he defended the syllogistic logic against highfliers 
such as the Scottish philosophers who talk of “superseding” it by 
“a supposed system of inductive logic.” His inductive logic must 
“supplement and not supersede.” But for several years he searched 
in vain for the means of concatenation. 

Meantime, he had ceased (1S28) to WTitc for the. Wcstmijister, 
but during the years 183.? and JS33 he contributed many essays 
to TaiCs Magazhie. the Jurist, and the Monthly Repository. In 
1S35 Sir William Molesworth founded the London Review with 
Mili as editor; it was amalgamated with the Westminster (as the 
London and Westfninster Review) in 1836, and Mill continued 
editor (latterly proprietor also) till 1S40. Some of his e.s.says writ- 
ten for these journals were reprinted in his first two volumes of 
Dissertations and Discussions (1850) The essays on Bentham 
and Coleridge constituted the first manifesto of the new spirit 
which hlill sought to breathe in^o English Radicalism. In 1837, 
on reading Whewell's Inductive Sciences and rc-rcading Herschel, 
Mill at last saw his way clear both to formulating the methods of 
scientific investigation and joining on the new logic as a supple- 
ment to the old. The Logic w’as published in 1843. In 1844 ap- 
peared his Essays on Some Unsettled Questiofis in Political Econ- 
omy. Four out ot the five are solutions of perplexing technical 
problems — (he distribution of the gains of international com- 
merce, the influence of consumption on production, the definition 
of productive and unproductive labour, the precise relations be- 
tween profits and wages. Though Mill appears here purely as the 
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di‘icii)ic of Ricardo, striving after more precise statement, and 
reaching forward to further consequences, he appears as an original 
and independent thinker. 

I'hat originality and independence became more conspicuous 
when he reached his second stage as a political economist, strug- 
gling forward towards the standpoint from which his systematic 
work was written. 

W hile his great systematic works were in progress, Mill turned 
aside for a few months from his Political Economy during the 
winter of the Irish famine (1846-47) to advocate the creation of 
pheasant -proprietorships as a remedy for distress and disorder in 
Ireland. The Political Economy was published in 184S. Mill now 
made a more thorough study of Socialist writers, and began to look 
iip)on some more equal distribution of the p)r()ducc of labour as a 
pjracticability of the remote future, and to dwell upon the parospect 
of such changes in human character as might render a stable 
.society f>o.ssibIe without the institution of private property. Mill 
wa.^i convinced that the social question was as impiorlant as the 
p>oIiiicaJ question. He desired the extension of the franchise, but 
he never saw it a.s‘ the panacea for all ills. He declined to accept 
pjropeny, devised originally to secure peace in a p^rimitive society, 
as necessarily sacred in its existing developments in a quite dif- 
ferent stage of society. He separated que.stions of production and 
distribution, and he examined with an open mind Socialist solu- 
tions. He could not rest satisfied with a distribution which con- 
demned the labouring classes to a cramped and wretched existence, 
and in many instances to starvation. He did not come to a social- 
i.st solution, but he had the great merit of having considered afresh 
the foundations of society. 

This he has called his third stage as a political economist, and 
he .says that he was helped towards it by the lady, Mrs, I'aylor 
(Harriet Hardy t, who became his wife in 1851. It is generally 
supjpjosed that he writes with a lovers extravagance about this 
lady's power> when he compares her with Shelley and Carlyle. But 
he exf)rcssly snys that he owed none of his technical doctrine to 
her. that she influenced only his ideals of life for the individual 
and for .society: the only work i)erhap3s which was directly in.spiired 
by her is the es.^-ay on the enfranchisement of w'omen {Disserta- 
tions, vol. ii. ). It is obvious that his real emancipation began when 
he threw’ oft his father's authority, and erftered on married life, 
against the wi.shes of his family. This new inner life was strength- 
ened and enlarged by Mrs. Taylor. 

During the seven years of hi.s married life Mill published less 
than in any other period of his career, but four of his most closely 
reasoned and characteristic works, the Liberty, the U tilitarianism, 
the Tlnmi^hts on Parliamentary Reform, and the Subjection of 
Women, besides hi.s posthumously published essays on Nature and 
on the Utility of Religion, were thought out and partly written in 
collaboration with his wife. In 1856 he became head of the ex- 
aminer's office in the India House, and for two years, till the dis- 
.^olution of the Comp);iny in 1858, his official work, never a light 
task, kept him fully occupied. It fell to him as head of the office 
to WTite the defence of the Comp)any‘s government of India wffien 
the transfer of its powers was prcjpo.sed. Mill opposed the trans- 
fer. and the documents in which he defended the Comp)any s ad- 
ministration are models of trenchant and dignified pleading. 

On the dissolution of the Company Mill was offered a seat in 
the new council, but declined, and retired with a pension of £1,500. 
Hi.s retinmient from (official work was followed almost immediately 
by his wife's death at Avignon. Mill spent most of the rest of his 
life at a villa at St. X’eran, near Avignon, returning to his Black- 
heath house only for a short period in each year. He sought relief 
in active literary occupation, in politics, sociology and jisychology. 
He published, with a touching dedication to his wife, the treatise 
on Liberty. He then turned to politics, and publi.sherl, in view of 
the impetiding Reform Bill, a pamphlet on parliamentary reform. 
In the autumn of the same year he turned to psychology, review- 
ing Bain’s works in the Edinburf^h Review. In his Representative 
Government ( i860) he systematized opinions already put forward 
in many casual articles and es.says. His U tilitarianism (published 
in Eraser's in 1861) was a closely-reasoned systematic attempt to 
an.swer objections to his ethical theory and remove misconceptions 


I of it. He was especially anxious to make it clear that he included in 
'"utility” the pleasures of the imagination and the gratification of 
the higher emotions, and to show how powerfully the good of man- 
kind as a motive appealed to the imagination. His next treatise, 
The Subjection of Women, was not published till 1869. He was 
one of the founders, with Mrs. P. A. Taylor, Miss Emily Davies 
and others, of the first women’s suffrage society, which developed 
into the National Union of Women's Suffrage Societies, and his 
writings are the classical theoretical statement of the case for 
women's suffrage. He presented to Parliament the first petition 
on the subject. (See further Blackburn, IVomen^s Suffrage Rec- 
ord.) His Examination of Hamilton's Philosophy, published in 
1865, had engaged a large share of his time for three years before. 

While mainly occupied in those years with philosophical studies, 
Mill did not remit his intcre.st in current politics. He supported 
the North in the American crisis of 1862, using all his strength to 
explain what has since been universally recognized ns the issue 
really at stake in the struggle, the abolition of slavery. Huxley, 
Tyndall, Cairnes, Mark Pattison, F. Harrison, Sir Frederick Pol- 
lock and Lockyer were among the contributors. 

In 1865 he stood as parliamentary candidate for Westminster, 
on conditions strictly in accordance with his principles. He 
w'ould not canvass, nor pay agents to canvass for him, nor would 
he engage to attend to the local business of the constituency. He 
was with difficulty persuaded even to address a meeting of the 
electors, but was elected. He took an active part in the debates 
on Disraeli's Reform Bill (moving, on April 12, 1866, an amend- 
ment to omit the word “man” and insert “person'’), and helped 
to extort from the government several u.seful modifications of 
the Bill for the Prevention of Corrupt Tract ice.s. The reform of 
land tenure in Ireland, the representation of women, the reduction 
of the national debt, the reform of London government, the abro- 
gation of the. Declaration of Paris, were among the topics on 
wffiich he .spoke with marked effect. He took occasion more than 
once to enforce what he had often advocated in writing, England’s 
duty to intervene in foreign politics in .support of the cause of 
freedom. As a speaker Mill was somewhat, hesitating, pau.sing 
occasionally as if to recover the thread of his argument, but he 
showed great readiness in extemporaneous debate. 

Mill’s subscription to the election expenses of Bradlaugh, and 
his attack on the conduct of Governor Eyre in Jamaica were per- 
haps the main causes of his defeat in the general election of 1868. 
But his studied advocacy of unfamiliar projects of reform had 
made him unpopular with “moderate Liberals.” He retired with a 
sense of relief to his cottage and his literary life at Avignon. 
His little cottage was filled with books and newspapers; the bcaU' 
tiful country round it furnished him with a variety of walks; he 
read, wrote, discussed, walked, botanized. He was extremely 
fond of music, and was himself a fair pianist. His stei)-daughter. 
Mi.ss Taylor (d. January 1907), was his constant companion 
after his wife's death. Mill was an enthusia.stic botanist all his 
life long, and a frequent contributor of notes and short papers to 
the Phytologist . (!)nc of the things that he looked forward to 
during his last journey to Avignon was seeing the spring flowers 
and completing a flora of the locality. His delight in scenery fre- 
quently appears in letters written to his friends during his summer 
and aut umn tours. 

Yet he did not relax his laborious habits nor his ardent out- 
look on human affairs. The essays in the fourth volume of his 
Dissertations — on endowments, on land, on labour, on mct:i- 
physical and psychological questions — ^were written for the Eori- 
rdghtly Review at intervals after his short parliamentary career 
One of his first tasks was to send his trcati.se on the Subjection 
of Women (written i86j, published i86q, many editions) thr()uel> 
the press. The essay on Theism was written soon after. The l.C ' 
public work in which he engaged was the starting of the 
Tenure Reform Association. The interception by the state of 
unearned increment, and the promotion of co-operative agri- 
culture, were the mo.st striking features in his programme. Ih 
wrote in the Examiner and made a public speech in favour of the 
association a few months before his death. The secret of th^ 
ardour with which he took up this question probably was his 
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conviction that a great struggle was impending in Europe between 
labour and capital. He regarded his project as a timely com- 
promise. 

Mill died at Avignon on May 8, 1873. He was a man of ex- 
treme simplicity in his method of life. His services in ethics, 
politics and philosophy lay not so much in his actual achieve- 
ment as in his personality and the liberal and inquiring spirit 
in which he handled (he great questions of hi.s time. A statue in 
bronze was placed on (he Thames Embankment, and there is a 
good portrait by Watts (a copy of which, by Watts himself, was 
hung in the National (lallery). 

The influence which Mill’s works exercised upon contemporary 
English thought can scarcely be over-estimated. In philosophy his 
chief work was to systematize and expound the utilitarianism of 
his father and Bentham. {See Utilitarianism.) He may, in 
fact, be regarded as the final exponent of that empirical school 
of philosophy which owed its impulse to John Locke, and is 
generally spoken of as being typically English. Its fundamental 
characteristic is the emphasis laid upon human reason, i.e,, upon 
the duty incumbent upon all thinkers to investigate for them- 
selves rather than to accept the authority of others. Knowledge 
mu.st be based upon experience. In reasserting and amplifying 
the empirical conclusions of his predecessors, especially in the 
.sphere of ethics, Mill’s chief function was the introduction of the 
humanist element. This was due, no doubt, to his revulsion from 
the sternness of his upbringing and the period of stress through 
which he passed in early manhood, but also to the sympathetic 
and emotional qualities which manifested themselves in his early 
manhood. We have seen, for example, that he was led to inve.sti- 
gatc the subject of logic because he found .m attempting to ad- 
vance his humanitarian schemes in politics an ab.sence of that 
fundamental agreement which he recognized as the basis of scien- 
tific advance. Both his logical and his metaphysical studies were 
thus undertaken as the pre-requisites of a practical theory of 
human development. Though he believed that the lower classes 
were not yet ripe for Socialism, with the principles of which he 
(unlike James Mill and Bentham) was in general agreement, his 
whole life was devoted to the amelioration of the conditions of 
the working classes. This fact, no doubt, .should be taken into 
account in any detailed criticism of the philo.sophic w'ork: it was 
taken up not as an end but as ancillary to a social and ethical 
system. Reference to the articles on Logic, Mf.taphysk^s, etc., 
will show that subsequent criticism, however much it has owed by 
way of .stimulus to Mill’s strenuous rationalism, has been able 
to point to much that is inconsistent, inadequate and even .super- 
ficial in his writings. Two main intellectual movements from 
widely different standpoints combined to diminish his influence: 
ihe idealism of the German school and the application of the 
evolutionary theory to ethics. In the sphere of psychology, like- 
wise — e.g., in connection with Mill’s doctrine of Association of 
Ideas (q.v.) and the phrase “Mental Chemistry,” by which he 
sought to meet the problems which Associationi.sm left unsolved — 
modern critici.sm and the experimental methods of the psycho- 
jihysiological school have set up wholly new criteria, with a new 
lerminology and different fields of inve.stigation. {See PsY- 

<H()LOGY.) 

A .similar fate has befallen Mill's economic theories. The title 
of his work, Principles of Political Economy, with some of their 
Applications to Social Philosophy, though open to criticism, indi- 
cated a less narrow and formal conception of the field of the 
science than had been common amongst his predecessors. It is 
im admirably lucid, and even elegant, exposition of the Ricard- 
ian economics, the Malthusian theory being of course incorpo- 
rated with these; but, notwithstanding the introduction of many 
minor novelties, it is in its scientific substance little or nothing 
more. 

With respect to economic method he shifted his position, yet to 
ihe end occupied uncertain ground. In the fifth of his early e.ssays 
iie asserted that the method a priori is the only mode of investiga- 
tion in the social sciences, and that the method a posteriori “is 
•lilogether inefficacious in those sciences as a means of arriving at 
'itiy considerable body of valuable truth.” When he wrote his 


Logic he had learned from Comte that the a posteriori method — 
in the form which he chose to call “inverse deduction” — was the 
only mode of arriving at truth in general sociology; and his ad- 
mission of this at once renders the essay obsolete. But, unwilling 
to relinquish the a priori method of his youth, he tries to establish 
a distinction of two sorts of economic inquiry, one of which, 
though not the other, can be handled by that method. Sometimes 
he speaks of political economy as a deiiarlment “carved out of 
the general body of the science of society”; whilst on the other 
hand the title of his systematic work implies a doubt whether 
political economy is a part of “social philosophy” at all, and not 
rather a study preparatory and auxiliary to it. Thus, on the 
logical as well as the dogmatic side, he halts between two opinions. 
Notwithstanding his misgivings and even disclaimers, he yet re- 
mained as to method a member of the old school, and never passed 
into the new “historical” school. 

In political philo.sophy his greatest work was done as an advo- 
cate of liberty. In the treatise On Liberty he shows that political 
liberty alone is insufficient, that social tyranny may be more 
grinding than legal tyranny. And he showed consistently that any 
de.spotism, however benevolent, must in fact cramp and destroy 
the development of any people. He was torn all his life between 
his pasiiion for individual liberty and initiative and his sense of 
the benefits of social control. 

Bibliography . — Work^: System of Lofiic (2 vols., 1843; gth ed., 
1875; “People’s” ed., 1S84) ; Es.\iiys on some Unsettled Questions of 
Political Economy (1844, ed. 1874) ; Principles of Political Economy 
(2 vols., 1848; many ed., c.'^pccially cd. by W. J. Ashley, igog) ; On 
Liberty (1859; ed. Courtney, 1892, W. B. Columbine, 1903; with 
introd. Pringle-Pattison, 1910); Thoughts on )Parliamentary Reform 
(1859); Dissertations and Discussions (i., ii., 1859; iii., 1867; iv. 

1876) ; Considerations on Representative Government (1S61; 3rd ed. 
1865) ; Utilitarianism (1863) ; Examination of Sir W . Hamilton's Philo- 
sophy (1865) ; Aug. Comte and Positivism (1865, ed. 1908) ; Inaugural 
Address at the University of St. Andrews (1867) ; England and Ireland 
(1868); Subjection of Women (18G9; cd. with introd. by Stanton 
Coil, 1906) ; Chapters and Speeches on the Irish Land Question (1870). 
The Autobiography appeared in 1873 (cd. 1908), and Three Elssays on 
Religion (1874). Many of these have been translated into German, 
and there is a German edition by Th. Gomperz (12 vols., 1873-^80) . A 
convenient edition in the New Universal Library appeared between 
1905 and 1910. 

Biographical and Critical. — Many of Mill’s letters arc published in 
Mrs. Grote’s life of her husband, in Duncan’s Life of Herbert Spencer, 
in the Memories of Caroline Fox, and in Kingsley’s letters. Tliere arc 
also editions of the correspondence with Gustave d’Eirhtal and Comte 
(specially that of Levy-Bruhl, 1899). By far the most illuminating col- 
lection is that of Hugh Elliott, Letters of John Stuart Mill (2 vols., 
1910), which contains letters to John Kterling, Carivic, E. Lytton 
Buhver (Lord Lytton), John Austin, Alex. Bain, and many leading 
French and German writers and politicians. I'hese letters are essential 
to an understanding of Mill’s life and thought. Besides the Auto- 
biography and many references in the writings of Mill’s friends {e.g. 
Alex. Bain’s Autobiography, 1904), see further A. Bain, John Stuart 
Mill, a Personal Criticism (18S2) ; Fox Bourne, Life of J. S. Mill 
(1873); John (Viscount) Morley, Miscellanies (1877), ii. 239-327; 
J. E. Cairncs, J. S. Mill (1873), on economic theories; W. L. Court- 
ney, Metaphysics of J, S. Mill (1879) and Life (1889) ; Douglas, John 
Stuart Mill, a Study of his Philosophy (1S95), and Ethics of J. S. Mill 
(1897) ; Albee, Hist, of Eng. Utilitarianism (1Q02) ; Sir Leslie Stephen, 
The English Utilitarians (1900) ; J. MacCunn, Six Radical Thinkers 
(1907) ; Fred. Harrison, Tennyson, Ruskin, Mill (1899) ; John Watson, 
Comte, Mill and Spencer (1895) ; T. Whittaker, Comte and Mill 
(190.O » Charles Douglas, J. S. Mill, a Study of his Philosophy (1895) ; 
J. Rickaby, Free Will and Four English Philo.sophers (1906); J. M. 
Robertson, Modern Humanists (1891); D. G. Ritchie, Principles of 
State Interference (1S91); W. Graham, English Political Philosophy 
from Hobbes to Maine (1899). There arc also a number of valuable 
French and German criticisms, r.g., Taine, Positivisme anglais, Hude sur 
huart Mill (Paris, 1864) ; F. A. Lange, Mills Ansichten iiber die soziale 
Frage (Duisburg, 1866) ; Littrd, A. Comte et Stuart Mill (3rd ed., Paris, 

1877) ; Caurct, Philosophie de Stuart Mill (Paris, 1885) ; Gomperz, 
John S. Mill, ein Nachruf (Vienna, 1889) ; S. Sanger, J. S. Mill, sein 
Leben und Lebenswerk (Stuttgart, 1901) ; S. Becher, Erkenntnisthe- 
oretische Untersuchungen zu Stuart Mills Theorie der Kausalitdt 
(1Q06) ; E. M. Kantzer, La Religion de J. S. Mill (1Q06) ; F. Dcgenfeld- 
Schonburg, Die Lohntheorien von Adam Smith, John Stuart Mill, etc. 
(1914) ; E. Wentschcr, Das Problem des Empirhmus, dargest. an J. S. 
Mill (1922); B. Alexander, J. St. Mill und der Empirismus (1927). 
See also histories of modem philosophy for later criticisms and devel- 
opments of Mill’s ideas. 

See further Logic (Historical Sketch); Psychology; Association 
OF Ideas. 
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MILL, the term given to the apparatus used in the grindingr * work, including minute imitation of nature down to the smallest 


of corn into llour, and hence applied to similar mechanical de- 
vices for grinding or pulping other substances; e.g., coffee-mill, 
powder-mill. “Mill” was first used of the building containing the 
apparatus, frequenlly with a word attached descriptive of the 
motive power: c.c’.. wind-mill, water-mill, etc. It wms not the 
early word used of the actual grinding mechani.sm. The old hand- 
mill was known as a “quern” {sev Flour). The word mill is also 
applied to many mechanical devices by which raw^ material is 
transformed into a condition ready for use or into a stage pre- 
paratory to other processes: e.g., saw-mill, rolling-mill, etc., or 
still more widely to buildings containing machinery used in manu- 
factures: c.i:.. cotton-mill. In mining it is applied to various 
machines used in breaking and crushing the ore {sec Ore- 
Drkssinc. ). 

In the engineering industries milling machines constitute a very i 
important cla.ss of machine tools, the characteristic of which is I 
that rotary cutters arc employed for shaping the metal (,vee j 
Tools). In coins the “milling" is the serrated edge, called “cren- . 
eling" by John Evelyn {Discourse on Medals, ihq;, p. 225), 
which is formed on them to prevent clipping and filing. Coins 
made by the old process of hammering were ajJt to have irregular 
edges which invited mutilation: but the introduction of the screw- 1 
press, which came to be known as a mill (r/. W. Lowndes, | 
Amcndm. Silirr Coinage, 161^5. p. 93), permitted the production 
of a regular edge with serrations which in consequence were 
termed milling. This machine also enabled legends to be impres.sed 
round the edges of coins, such as the Dec ns ci tutamen suggested 
by Evelyn Cfcc W. j. Hocking, Cataloi^ue of the Coins, etc., in 
the Museum of the Royal Mint, 1906). It w^as invented about 
the middle of the lOlh century, and has generally been attributed 
to Guyoi Brucher (d. 1556), who was succeeded at the Paris mint j 
by his brother Antoine. Introduced into England by one Fdoye 
Mestrel in 1561, it was used for 12 years, and was then abandoned 
owing to the opposition of the mint officials to Mestrel, who was 
f-xecuted for counterfeiting and striking money outside the pre- 
cincts of the Tower of London: but it was again introduced by 
one Peter Hlondeau in 1662, w’hen it permanently siiper.seded 
hammering. In the Cnited Slates of America the term “milling" 
or “milled" is applied to the raised edge on the face of the coin; 
this is known in the British mint as “marking” {see Mint). 

MILLAIS, SIR JOHN EVERETT (1829-1896), English 
painter, was born at Southampton on June 8, 1829, the .son of 
John William Millais, who belonged to an old Norman family 
settled in Jersey for many generations, and Emily Mary, nee 
Evamy. the widow of a Mr. Hodgkinson. After his birth the 
family returned to Jer.^^ey. In 1S35 they removed to Dinan in 
Brittany. In 1^38 he came to London, and on the strong recom- 
mendation of Sir Marlin Archer Shee, P.R.A., his future was de- 
cided. He wa.s sent to Sass's school, and entered the Academy 
schools in 1:^40. He w’on a silver medal from the Society of Arts 
in i^^39. and carried off all the prizes at the Royal Academy. He 
wa^ at this time painting small pictures for a dealer named i 
I homas. and defraying a great part of the household expenses in 
Gower .Street, where his family lived. In 1S46 he exhibited 
“I’izarro .seizing the Inca of Peru” at the Royal Academy. In 
I.S47 he competed un.suctessfully for the decoration of the 
Houses of I^arliament, sending a very large picture of “The 
Widow’s Mite.” 

In 1:^48 Millais and W. Holman Hunt, dissatisfied with the 
theory and practice of British art, initiated what is known as the 
Pre-Raphaelite movement, and w'ere joined by Dante Gabriel 
Ros.-etti. and afterwards by five others, altogether forming the 
iTf'-Raphaelite Brotherhood. Ro.ssetti was then engaged, under 
the lechnifal guidance of Hunt, upon his picture of “The Girl- 
hood of Mary \ 1 rgin,” which, with Hunt’s “Light of the World” 
and Millai.-'s “Christ in the House of His Parents,” forms what 
has been called the trilogy of IVc-Raphaelite art. According to 
-Millais. I he Pre-Raphaelites had but one idea — “to present on 
(anvas what they saw' in Nature.” Millai.s’s first picture on his 
iit'w principles was a banquet scene from Keats’s “Isabella” i 
tiS49i. and contains all the characteristics of Pre-Raphaelite I 


detail. The tale was told with dramatic force, and the expression 
; of the heads was excellent. His next important picture, “Christ 
; in the House of His Parents,” or “The Carpenter’s Shop” (1850), 
! representing a supposed incident in the childhood of our Lorcl 
; treated in a realistic manner, drew down upon him a storm of 
; abuse. The rest of his more strictly Pre-Raphaelite pictures — 
“The Return of the Dove to the Ark,” “The Woodsman’s 
Daughter” and the “Mariana” of 1851, “The Huguenot” and 
^ “Ophelia” of 1S52, “The Proscribed Royalist” and “The Order of 
: Release” of 1853 — met with less oppo.sition, and established his 
■ reputation with the public. Indeed, this may be said to have been 
accompli.shed by “The Huguenot” and “Ophelia.’’ The public 
were also greatly influenced by the championship of Ruskin, who, 
in letters to The Times, and in a pamphlet called “Pre-Raphaelit- 
i.sm,” enthusiastically espoused the cause of the Brotherhood. 
Millais became acquainted with Ruskin, and in 1853 went to 
Scotland with him and Mrs. Ru.skin, the latter of w'hom sat for 
the woman in “The Order of Release.” In 1855 Millais exhibited 
“The Rescue,” a scene from a lire. This was also the year of his 
marriage with Mrs. Ruskin (Euphemia Chalmers, daughter of 
Mr. (ieorge Gray of Bowerswell. Perth), who had obtained a 
decree of the nullity of her previous marriage. The principal 
pictures of 1856 were “Autumn Leaves” and “Peace Concluded”: 
of J857 “Sir IsLimbras at the Ford,” and “The Escape of a 
Heretic”; of 1859, “Apple-blossoms” and “Vale of Rest.” The 
“Black Brunswicker” of i860 was in motive very like the “Hugue- 
not,” but it w'as a great deal broader in execution, and may be 
.said to mark the end of the period of transition from his minute 
Pre-Raphaelite manner to the freedom of his mature style. 

From 1S60 to 1869 Millais was much employed in illu.st ration, 
e.spccially of Trollope's novels. He contributed to Moxon’s 
illustrated edition of Tennyson\s Poems, and made occasional 
; drawing.s for Once a IFccA’, the Illustrated London News, Good 
I IFoni.v, and other periodicals and books. In 1S63 he W'as elected 
j a Royal Academician. The mo.st important pictures of this and 
j the next few years were “The Eve of St. Agnes,” “Romans leav- 
: ing Britain” (1S65), “Jephthah” (1867), “Rosalind and Celia” 

! (i868), “A Flood.” and “The Boyhood of Raleigh” (1870). In 
; many of his pictures of this period, such as “The Boyhood of 
1 Raleigh,” his children were his models. In 1871 he exhibited the 
! first and most popular of his pure landscapes, called “Chill 
i October.’’ Other landscapes from Perthshire, where he generally 
I .spent the autumn, included “Scotch Firs” and “Winter Fuel” 

I (painted in 1874), “Over the Hills and Far Aw'ay,” and “ 7 'he 
j Fringe of the Moor” (1875) and “The Sound of Many Waten;” 

( 1876). 

WORKS OF LATER YEARS 

It was to the painting of nature and the world around him that 
he devoted himself principally for the last 25 years of his life, 
abandoning imaginative or didactic themes. To this iieriod be- 
long a number of pictures of children, like “Cherry Ripe,’’ “Little 
Mi.ss Muffet,” and “Bubbles.” Amongst his more serious pictures 
w'ere “The Princes in the Tower” (1878), “The Princess Eliza- 
beth” (1870), two pictures from Scott — “Efiie Deans” and “The 
Master of Ravenswood” — “A Yeoman of the Guard” (1877)’ 
and “The North-West Pas.sage” (1874), representing an old 
mariner (painted from Edward John Trelawney, the friend oi 
Byronj listening to some tale of Arctic exploration in a room 
overlooking the .sea and strewn with charts. Amongst the work'^ 
of his later years were his three portraits of Gladstone (187^, 
1885 and 1890), and tho.se of John Bright, of Lord Tennyson, 
and of Lord Beaconsfield, the last of which was left unfinished a< 
his death. He also painted the marque.ss of Salisbury, Lord Rom- 
bery, the dukes of Devonshire and Argyll, Cardinal Ncwm.in, 
Thomas Carlyle, Sir James Paget, Sir Henry Irving, George 
Grote, Lord Chief Justice Russell, J. C. Hook, R.A., and 
(Uflizi Ciallcry, Florence). He drew Charles Dickens after his 
death. Amongst his portraits of women were those of 
Bischoff.sheim, the duchess of Westminster, Lady Campbell and 
Mrs. Jopling. 
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In 1879 Millais left Cromwell Place for a house at Palace 
Gate, Kensington, which he built, and where he died. In 1885 he 
was created a baronet. Among his last works arc : “St. Stephen,” 
“A Disciple,” “Speak! Speak!” (which was bought out of the 
Chantrey Bequest), and “The Forerunner” — his last exhibited 
subject-picture. His finely-characterized portraits of Mr. John 
Hare, the actor, and Sir Richard Qua in belong also to his last 
years. On the death of Lord Leighton he was elected to the 
presidential chair of the Royal Academy. He died on Aug. 13, 
1896, and was buried in St. Paul’s Cathedral. The Winter Ex- 
hibition of the Royal Academy in 1898 was devoted to his works. 
The National Gallery of British Art possesses many of his finest 
works. He is also represented in the National Gallery, in the 
National Portrait Gallery, the Victoria and Albert museum, and 
many other public galleries including those of Manchester, Liver- 
pool and Birmingham. 

BiBLior-RApiiY. — ti. Millais, Lije and Letters (18^9); Ruskin’s 
Modem Painters, Notes on Royal Academy Exhibitions, Pre-Raphaelit- 
ism, etc.; Cainlo^nes of Grosvenor Gallcr>’ (.summer of 1886) ; and of 
Royal Aradcmy (winter of i8q8) ; M. H. Spielmann, Millais and his 
Works (j 8(>6) ; A. L. Baldry, Sir J. K. Millais, his Art and Influence 
(1899) > J- K. Reid, Sir J. E. Millais (1909). (C. Mon.; X.) 

MILLAR, ANDREW (1707-1768), British publisher, 
started business as a bookseller and publisher in the Strand, 
London, about 1729. His own judgment in literary matters was 
small, but he collected an excellent staff of literary advisers, and 
paid what at the time were large prices for good material. “I 
respect Millar, sir,” said Dr. Johnson in 1755, “he has raised the 
price of literature.” He paid Thomson X105 for The Seasons, and 
Fielding iyoo for Tom Jones and £1,000 for Amelia. He was one 
of the syndicate of booksellers who financed Johnson’s Dictionary. 
He also published the hi.stories of Robert.son and Hume. He died 
at Kew Green, London, on June 8, 1768. 

MILLAU, a town of southern France, capital of an arron- 
dissement in the department of Aveyron, on the Tarn at its con- 
fluence with the Dourbie, 74 m. N, of Beziers on the Southern rail- 
way. Pop. (1926) 14,033. In the middle ages Millau was the scat 
of a viscounty held by the counts of Barcelona and afterwards by 
the counts of Armagnac. It became a leading stronghold of Cah 
viriism and revolted against Louis XIII. (1620); after its sub- 
mis.sion, Richelieu caused its fortifications to be dismantled. The 
edict of Nantes hastened the decline of the town, which did not 
recover till after the Revolution. Millau lies in a valley 1,200 ft. 
above the sea surrounded by the spurs of the Levezou, Causse 
Noir and Larzac ranges. One of its squares is bordered on two 
sides by wooden galleries on stone columns. The Romanesque 
church of Notre Dame was restored in the i6th century; there is 
:i fine Gothic belfry on the old hotel de ville. Millau is seat of a 
sub-prefect, and possesses a tribunal of commerce, a board of 
trade-arbitrators and a chamber of commerce. Glove making and 
leather-work arc carried on. The chief articles of trade are skins, 
wool, timber, furniture and Roquefort chee.se. 

MILLAY, EDNA ST. VINCENT (1892- ), American 

]>oct, was born in Rockland, Me., on Feb. 22, 1892. She graduated 
troin Va.ssar in 1917 and was married in 1923 to Eugen Jan 
Boi.ssevain. She was awarded the Pulitzer prize in 1923 for her 
volume, The IIcu^pAVeavcr, In 1925 she was commissioned by 
the directors of the Metropolitan Opera Company to write the 
book for an opera, the music of which was to be composed by 
Ocems Taylor; the result of their collaborations, T/ac King's 
Henchman, first presented in 1927, was a greater success than 
•niy previous American opera. Her works include Renascence and 
either Poems (1917); A Few Figs from Thistles (1920); Second 
April (1921); Distressing Dialogues (1924. under the pseudonym 
Nancy Boyd); Three Plays (1926), which reprints her earlier 
imblications, Two Slatterns and a King (1921), Aria da Capo 
1920) and The Lamp and the Bell (1921) ; and The Buck in the 
^now (1928). See J. H. Preston, “Edna St. Vincent Millay” in 
• ^^ginia Quarterly (vol. 3, 1927). 

MILLBOARD: see Cardboard. 

.millbury, a town of Worcester county, Massachusetts, 
b .S. A., on the Blackstone river, and on the Boston and Albany and 
the New Haven railways. The population was 5,653 in 1920 (22% 
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foreign-born white), and was estimated locally at 7,000 in 1928. 
It is a manufacturing town, making chiefly cotton, woollen and 
linen goods, thread, felt and edge tools. Millbury was set off 
from Sutton and incorporated as a separate town in 1813. 

MILLE, PIERRE (1864- ), French man of letters, was 

born at Choisy-le-Roi in 1864, and educated at the College Rollin. 
He has taken part in many ex^Hjditions for the exploration of 
West Africa, the Congo, Indo-China and British India. During the 
Greco-Turkish W’ar (1897) he acted as war corresf)ondent for 
the Journal des Debats, and he served the Temps in the same 
capacity during the World War. His best works are Barnavaux 
el quelques Femmes (1908), Cailloii ct Tili, and le Monarque. 
The central figures in these tales have in common their power to 
see life only through the imagination. 

MILLEDGEVILLE, a city of central Georgia, U.S.A., the 
county seat of Baldwin county; on the Oconee river, 32 m. N.E. 
of Macon. It is served by the Central of Georgia and the Georgia 
railways. The population was 4,619 in 1920 (50% negroes). It is 
the seat of the Georgia State college for Women (1S89), the State 
penitentiary and reformatory, and the State hospitals for white 
and for coloured insane. Milledgeville was founded in 1803 and 
chartered as a city in 1S36. It was named after John Millcdge 
(1757-^818), then governor of Georgia. From 1804 until 1868 it 
was the Stale capital, and a centre of wealth and culture. The 
governor’s mansion, built in 1838, is now the residence of the 
president of the State college. On Nov. 23, 1864, Gen. Sherman 
entered the city. To save the Slate documents from the enemy, 
Governor Joseph E. Brown u.sed the services of the convicts in the 
penitentiary, granting them pardons in return. 

MILLENNIUM, literally a period of a thousand years, (a 
pseudo-Latin word formed on the analogy of biennium, triennium, 
from Lat. mille, a thousand, and anuns, year). The term is spe- 
cially used of the period of i.ooo years during which Christ, as 
has been believed, would return to govern the earth in person. 
Hence it is used to dc.scribe a vague time in the future when all 
flaws in human existence will have vani.shed, and perfect good- 
ness and happiness will prevail. 

Faith in the nearness of Christ’s second advent and the cstab- 
Kshing of his reign of glory on the earth was undoubtedly a 
strong point in the primitive Christian Church. In the anticipa- 
tions of the future prevalent amongst the early Christians (c. 50- 
150) it is necessary to distinguish a fixed and a lluclualing ele- 
ment. The former includes (i) the notion that a last terrible 
battle with the enemies of God was impending; (2) the faith in 
the speedy return of Christ; (3) the conviction that Christ will 
judge all men, and (4) will set up a kingdom of glory on earth. 
To the latter belong views of the Antichrist, of the heathen world- 
power, of the place, extent, and duration of the earthly kingdom 
of Christ, etc. These remained in a state of solution; they were 
modified from day to day, partly because of the changing circum- 
stances of the present by which forecasts of the future were 
regulated, partly because the indication.s — real or supposed— of 
the ancient prophets always admitted of new combinations and 
constructions. But even here certain positions were agreed on 
ill large .sections of Christendom. Amongst these was the ex- 
pectation that the future kingdom of Christ on earth should 
have a fixed duration — according to the most prevalent opinion, 
ta duration of 1,000 years. From this fact the whole ancient 
Christian eschatology was known in later times as “chiliasm” — 
a name which is not strictly accurate, since the doctrine of the 
millennium wa.s only one feature in its scheme of the future. 

This idea that the Messianic kingdom of the future on earth 
should have a definite duration has — ^like the whole eschatology 
of the primitive Church — its roots in the Jewish apocalyptic 
literature, where it appears at a comparatively late period. At 
first it was assumed that the Messianic kingdom in Palestine 
would last for ever (so the prophets; cf. Jer. xxiv. 6; Ezek. 
xxx\ai. 25; Joel iv. 20; Dan. vi. 27; Sibyll. Hi. 49 seq,, 766; 
Psalt. Salom. xvii. 4; Enoch Ixii. 14), and this seems always to 
have been the most widely accepted view (John xii. 34). But 
from a comparison of prophetic passages of the Old Testament 
learned apocalyptic writers came to the conclusion that a dis- 
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linction must be drawn between the earthly appearance of the 
Messiah and the appearance of God Himself amongst His people 
and in the Gentile world for the final judgment. 

Nowhere in the discourses of Jesus is there a hint of a limited 
duration of the Messianic kingdom. The apostolic epistles are 
equally free from any trace of chiliasm (neither i Cor., xv. 23 seq, 
nor I Thess., iv. 16 scq. points in this direction). In Revelation 
however, it occurs in the following shape (ch. xx.). After Christ 
has appeared from heaven in the guise of a warrior, and van- 
quished the anti-Christian world-power, the wisdom of the world 
and the devil, those who have remained steadfast in the time 
of the last catastrophe, and have given up their lives for their 
faith, shall be raised up, and shall reign with Christ on this 
earth as a royal priesthood for 1,000 years. At the end of this 
time Satan is to be let loose again for a short season; he will 
prepare a now onslaught, but God wdll miraculously destroy him 
and his hosts. Then will follow the general resurrection of the 
dead, the last judgment, and the creation of new heavens and a 
new earth. That all believers will have a share in the first resur- 
rection and in the Messianic kingdom is an idea of which the 
author of Revelation knows nothing. The earthl}' kingdom of 
Christ is reser\ed for those who have endured the most terrible 
tribulation, who ha\'e wilh.stood the supreme effort of the world- 
power — that is. for those who are actually members of the church 
of the last days. The Jewish expectation is thus considerably 
curtailed, as it is al.^^o shorn of its sensual attractions. “Blessed 
and holy is he that hath part in the first resurrection; on such 
the .second death hath no pow’cr; but they shall be priests of God 
and of Christ, and shall reign with Him a thousand years.” Other 
ancient Christian authors w’ere not so cautious. Accepting the 
Jewish apocalypses as sacred books of venerable antiquity, they 
read them eagerly, and transferred their contents bodily to Chris- 
tianity. Nay more, the Gentile Christians took possession of 
them, and just in proportion as they were neglected by the Jews 
— who, after the war of Bar-Cochba, became indifferent to the 
Messianic hope and hardened themselves once more in devotion 
to the law — they were naturalizffd in the Christian communities. 
The result was that these books became “Christian” documents; 
it is entirely to Christian, not to Jewish, tradition that we owe 
their preservation. The Jewash expectations are adopted for 
example, by Papias, by the writer of the epistle of Barnabas, 
and al.'jo by Justin. That a philosopher like Justin, wdth a bias 
tow’ards an Hellenic construction of the Christian religion, should 
nevertheless have accepted its chiliastic elements is the stronge.st 
proof that these enthusiastic expectations were inseparably bound 
up with the Christian faith dowm to the middle of the 2nd century. 

After the middle of the 2nd century these expectations were 
gradually thru.^t into the background. They would never have 
died out. however, had not circumstances altered, and a new 
mental attitude been taken up. The .spirit of philosophical and 
theological speculation and of ethical reflection, which began to 
spread through the Churches, did not know’ what to make of the 
old hope.s of the future. To a new’ generation they seemed paltry, 
earthly and fantastic, and far-seeing men had good reason to 
regard them as a .‘'ource of political danger. But more than this, 
these wild dream.s about the glorious kingdom of Christ began to 
disturb the organization whi(h the Churches had seen fit to intro- 
duce. In the interests of .self-prc.servation against the world, 
the State and the heretics, the Christian communities had formed 
themselves into compact societies with a definite creed and con- 
stitution, and they felt that their existence was threatened by 
the white heat of religious subjectivity. So early as the year 170, 
a Church party in Asia Minor — the so-called Alogi — ^rejected the 
whole body of the apocalyptic writings and denounced the book of 
Revelation as a book of fables. All the more powerful was the 
reaction. In the .so-called Mortanistic controversy (c. 160-220) 
one of the principal issues involved was the continuance of the 
(hiliastic expectations in the Churches. The Montanists of Asia 
Minor defended them in their integrity, with one slight modifica- 
tion: they announced that Pepuza, the city of Montanus, would 
b^' thv .«jte of the New Jerusalem and the millennial kingdom. 
\ftfT the Montanistic controversy chiliastic views were more and 


more discredited in the Greek Church; they were, in fact, stigma- 
tized as “Jewish” and therefore “heretical.” Dionysius, bishop of 
Alexandria, succeeded in healing the schism and asserting the 
allegorical interpretation of the prophets as the only legitimate 
exegesis. During this controversy Dionysius became convinced 
that the victory of mystical theology over “Jewish” chiliasm 
would never be secure so long as the book of Revelation passed 
for an apostolic writing and kept its place among the homolo- 
goumena of the canon. He accordingly raised the question of 
its apostolic origin; and by reviving old difiiculties, with in- 
genious new arguments, he carried his point. The Greek Church 
kept Revelation out of its canon, and consequently chiliasm 
remained in its grave. It was considered a sufficient safeguard 
against the spiritualizing eschatology of Origen and his school to 
have rescued the main doctrines of the creed and the regula fidei 
(the visible advent of Christ; eternal misery and hell-fire for the 
wicked). Anything going beyond this was held to be Jewish. 
In the Semitic churches of the East (the Syrian, Arabian and 
Ethiopian), and in that of Armenia, the apocalyptic literature 
was preserved much longer than in the Greek Church. They 
were very conservative of ancient traditions in general, and 
hence chiliasm survived amongst them to a later date than in 
Alexandria or Constantinople. 

But the Western Church was also more conservative than the 
Greek. Her theologians had, to begin with, little turn for mystical 
speculation; their tendency was rather to reduce the gospel to 
a system of morals. Now for the moralists chiliasm had a 
special significance as the one distinguishing feature of the gospel, 
and the only thing that gave a .specifically Christian character 
to their system. This, however, holds good of the Western the- 
ologians only after the middle of the 3rd century. The earlier 
fathers, Ircnacus, Hippolytus, Tertullian, believed in chiliasm 
simply because it was a part of the tradition of the Church and 
because Marcion and the Gnostics would have nothing to do 
! with this conception. It is the same all through the 3rd and 
4th centuries with those Latin theologians who escaped the in- 
fluence of Greek speculation. Commodian, Victorinus Pettavensis, 
Lactantius and Sulpicius Severus were all pronounced millen- 
narians, holding by the very details of the primitive Christian 
expectations. As to the canonicity and the apostolic authorship 
of the Johannine Apocalypse no doubts were ever entertained in 
the We.st; indeed an Apocalypse of Peter was still retained in 
the canon in the 3rd century. That of Ezra, in its Latin trans- 
lation, must have been all but a canonical book — ^the numbers 
of extant manuscripts of the so-called 4 Ezra being incredibly 
great, while several of them are found in copies of the Latin Bibl(‘ 
at the beginning of the iCth century. The.se facts show how 
vigorou.sly the early hopes of the future maintained themselves 
in the West. In the hands of moralistic theologians, like Lactan- 
tius, they certainly assume a somewhat grotesque form, but the 
fact that these men clung to them is the clearest evidence that 
in the West millennarianism was still a point of “orthodoxy” in 
the 4th century. 

This state of maLLers, however, gradually disappeared after tin* 
end of the 4th century. The change was brought about by two 
causes — first, Greek theology, which reached the West chieflx’ 
through Jerome, Rufinus and Ambro.se, and, second, the ne\' 
idea of the Church wrought out by Augustine on the basis oi 
the altered political situation of the Church. Augustine was thp 
first who ventured to teach that the Catholic Church, in 
empirical form, was the kingdom of Christ, that the millennia! 
kingdom had commenced with the appearing of Christ, and wii'^ 
therefore an accomplished fact. By this doctrine of Augustint ^ 
the old millennarianism, though not completely extirpated, w.l^ 
at least banished from the official theology. It still lived ot' 
however, in the lower strata of Christian society; and in cerlai:- 
undercurrents of tradition it was transmitted from century 
century. At various periods in the history of the middle 
we encounter sudden outbreaks of millennarianism, sometini‘‘^ 
as the tenet of a small sect, sometimes as a far-reaching moM 
ment. And, since it had been suppressed, not, as in the East, 
mystical speculation, its mightiest antagoni.st, but by the poliiif' * 



MILLER 


church of the hierarchy, we find that wherever chiliasm appears 
in the middle ages it makes common cause with all enemies of 
the secularized Church. It strengthened the hands of Church 
democracy; it formed an alliance with the pure souls who held 
up to the Church the ideal of apostolic poverty; it united itself 
for a time even with mysticism in a common opposition to the 
supremacy of the Church; nay, it lent the strength of its convic- 
tions to the support of States and princes in their efforts to break 
the political power of the Church. It is sufficient to recall the 
well-known names of Joachim of Floris, of all the numerous 
Franciscan spiritualists, of the leading sectaries from the 13th to 
the 15th century who assailed the papacy and the secularism of 
the Church — above all, the name of Occam. In these men the 
millennarianism of the ancient Church came to life again; and in 
the revolutionary movements of the 15th and 36th centuries — 
especially in the Anabaptist movements — it appears with all its 
old uncompromising energy. If the Church, and not the State, 
was regarded as Babylon, and the pope declared to be the Anti- 
christ, these were legitimate inferences from the ancient traditions 
and the actual .position of the Church. 

The German and Swiss reformers also believed that the end of 
(he world was near, but they had different aims in view from 
those of the Anabaptists. It was not from poverty and apoca- 
lypticism that they hoped for a reformation of the Church. In 
contrast to the fanatics, after a brief hesitation they threw millen- 
narianism overboard, and along with it all other “opiniones 
Judaicae.” They look up the same ground in this respect which 
the Roman Catholic Church had occupied since the time of 
Augustine. How millennarianism nevertheless found its way, 
with the help of apocalyptic mysticism and Anabaptist influences 
into the Churches of the Reformation, chiefly among the Re- 
formed sects, but afterwards also in the Lutheran Church, how 
it became incorporated with Pietism, how in more recent times 
an exceedingly mild type of “academic’’ chiliasm has been de- 
veloped from a belief in the verbal inspiration of the Bible, 
how finally new sects are still springing up here and there with 
apocalyptic and chiliastic expectations — these are matters which 
cannot be fully entered upon here. 

BiULioGRAPiiv. — Corrodi, Kritische Geschichte des Chiliasmus 
(J781); Bousset, Religion des Judenlums (1926), and works there 
ciuoted; Lohmeyer, Die OSenbarunf^ des Johannes (1926). See also 
the Histories of Christian Doctrine and cf. Eschatology. (A. Ha.) 

MILLER, JOAQUIN (Cincinnatus Heine) (1841-1913), 
American poet, was born in Indiana, Nov. 10, 1S41, and was edu- 
cated for the law. After some experiences of mining and journal- 
ism in Idaho and Oregon, he settled down in 1866 as judge in 
Grant county, Oregon, and during his four years’ tenure of this 
post he began to write verse. In 1870 he travelled in Europe, and 
in 1871 he published his first volume of poetry, Songs of the 
Sivrras, on which his reputation mainly rests. His Songs of the 
Simlands (1873) followed in the same vein, and after other 
\'olumes had appeared, his Collected Poems were published in 
1S82. He also wrote plays, The Danites in the Sierras having some 
success as a sensational melodrama. On his return from Europe 
he became a journalist in Washington, but in 1887 returned to 
t.‘aIifornia. His pen-name, “Joaquin Miller,’’ by which he i.s 
known, was assumed by him when he published his first book, in 
consequence of his having written an article in defence of Joaquin 
Murietta, the Mexican brigand. He died at Oakland (Cal), 
I cbruary 17, 1913. In compliance with his last wishes his body 
was cremated and the ashes taken up into the Sierras and cast to 
the winds. 

Revised editions of his Complete Poetical Works appeared at San 
li'ancisco in 1902. Critical estimates and personal reminiscences of 
him may be found in The Sunset Magazine, vol. 30, pp. 76.S-770J 
j ar Overland Monthly, vol. 63, pp. 109-19 j vol. 75, p. 93-96; and 
Phe American Mercury, vol. 7, pp. 220-229. 

MILLER, JOE (Joseph or Josias) (16S4-1738), English 
‘U'lor, first appears in the cast of Sir Robert Howard’s Committee 
‘it Drury Lane in 1709 as Teague. Trinculo in Jhe Tempest, the 
f irst Grave-digger in Hamlet and Marplot in The Busybody, were 
among his many favourite parts. He died on Aug. 16, 1738. After 
death, John Mottley (1692-1750) brought out a book called 
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Joe MillePs Jests, or WiPs Vade Mecum (1739), a collection of 
contemporary and ancient coarse witticisms, only three of which 
are told of Miller. Any time-worn jest has, somewhat unjustly, 
come to be called “a Joe Miller.” 

MILLER, OSKAR VON (1855- ), German engineer, 

was born in Munich on May 7, 1855. After studying electrical 
technology he became director of the German Edison Company 
from which developed the Allgemeine Elektrizitats Gesellschaft 
(the A.E.G., or General Electric Co.). He was director of the 
electrical ei^ibition (Frankfurt-on-Main, 1891), when the first 
high tension alternating current power-transmission apparatus was 
installed. The transmission was accomplished over a distance of 
180 km. (from Lauffen on the Neckar to Frankfurt) and with 
only 25% loss. These experiments were of the highest importance 
in the development of modern electric-technology. He promoted 
the development of Bavarian water power as well as a systematic 
electric supply for that country, and was the founder and organ- 
izer of the German museum for natural and technical science in 
Munich. 

MILLER, WILLIAM (1782-1S49), leader of the Second 
Adventists in America, was bom on Feb. 5, 1782, at Pittsfield, 
Ma.ss. He bore a good reputation as a farmer and citizen, served 
as a captain in the War of 1812, and was a diligent student and 
reader, although he had only a common school education. About 
t8i 8, after two years of minute .study of the Bible, he became a 
Second Adventist. In 1831 he began to lecture, arguing that the 
“two thousand three hundred days” of Daniel viii. 14 meant 2,300 
years, and that these years began with Ezra’s going up to 
Jerusalem in 457 b.c., and therefore came to an end in 1843, and 
urging his hearers to make ready for the final coming of Christ 
in that year. To his many followers, after the year 1843 had 
passed, he proclaimed that 1844 was the year, that his error was 
due to following Hebrew instead of Roman chronology, and that 
Oct. 22 was to be the clay. There w^as renewed excitement among 
Miller’s followers; many of them left their business, and in white 
muslin robes, on house tops and hills, awaited the epiphany. In 
spite of disappointment, many still believed with him that the 
time was near. He returned to Low Hampton and died there on 
Dec. 20, 1849. The Adventists or Millerites, were formed into a 
single body in a convention called by him in April 1S45, but have 
since separated into four sects: Seventh Day Adventists 
( 1 10,998), Advent Christians (29,410), Churches of God in Jesus 
Christ (1,686) and the Life and Advent Union (535). Their total 
membership in the United States in 1926 was about 146,177. 
Miller published in 1833 a pamphlet which was the basis of his 
lectures; these also were published in 1842 as Evidence from 
Scripture and History of the Sec 07 id Coining of Christ about the 
Year 1843. 

There are biographies bv Svlvester Blis.< (185.^) and James White 

(187s). 

MILLER, WILLIAM (1795-1861), British soldier, who 
took a prominent part in the South American Wars of Liberation, 
wa.«; born on Dec. 2, 1795 at W’ingharn, Kent, entered the British 
artillery .service in 1811, and till 1S14 served with Wellington’s 
army in the Peninsula. He afterwards ser\-cd in North America, 
then travelled for two years in Europe, and went to South Am-r- 
ica. The war which culminated in the expulsion of the Spaniards 
was just breaking out, and he took command in the Chilean 
artillery. As a major he commanded the marines on Cochrane’s 
vessel, the “O'Higgins.” In 1821 he landed in Peru, to assist 
General San Martin, and as general of brigade, rendered ron- 
.spicuous service.s at Junin (Aug. 6, 1824), and at Ayacucho (Dec. 
9, 1824). He subsequently filled various high military and political 
offices in Peru. In 1839 he w^as involved in the fall of Santa 
Cruz, and went into e.xile. For some years he filled the post of 
British Consul-General of the Pacific Coast. He died on hoard 
H.M.S. “Naiad ’ at Callao, on Oct. 31 > 1861. 

See the Mtmoirs published by his brother John Miller (1827). 
MILLER, WILLIAM (1796-1882), Scottish line-engraver, 
was bom in Edinburgh on May 28, 1796. After studying in Lon- 
don under George Cook, a pupil of Basire’s, he returned to Edin- 
burgh. He executed plates after Thomson of Duddingston, Mac- 
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fulloch. D. O. Hill. Sir George Harvey, and other Scottish land- 
scapists, but his chief works were his transcripts from Turner. 
He engraved Turners “The Grand Canal, Venice”; “The 
Rhine. Osterprey and Feltzen”; “The Bell Rock”; “The Tower of 
London”: and “The Shepherd.” The art of William Miller was 
warmly appreciated by Turner himself, and Ruskin pronounced 
him to be on the whole the most successful translator into line 
of the paintings of the greatest English landscapist. In his later 
years Miller abandoned engraving for landscape-painting. He re- 
sumed his burin, however, to produce two final series of vignettes 
from drawings by Birket Foster illustrative of Hood's Poems, 
published bv Moxon in 1S71. Miller died on Jan. ao, 1882. 

MILLERAND, ALEXANDRE (1S59- ), French 

Socialist and politician, w’as born in Paris on Feb. 10, 185Q. He 
was educated for the bar, and made his reputation by his defence, 
with Georges Laguerre, of Ernest Roche and Duc-Quercy, the 
instigators of the strike at Decazeville in 18S3; he then took 
Laguerre's place on ClemcnceauV paper. La Justice. He was | 
elected to the chamber of deputie.^ lor the department of the j 
Seine in 1SS5 as a Radical Sociali.st. He was associated with Cle- | 
menceau and Camille Pelletan as an arbitrator in the Carmaux 
strike (1S92). He had long had the ear of the chamber in mat- 
ters of social legislation, and after the I’anama scandals had 
discredited so many politicians his inlluence grew. He w*as 
chief of the Socialist left, which then mustered sixty members, | 
and edited until 1896 their organ in the press. La Petite Repuh- \ 
lique. His programme included the collective ownership of the j 
means of production and the international association of labour, > 
but when in June 1S99 he entered Waldcck-Rous.seau’s cabinet of | 
“republican defence” as minister of commerce he limited himself j 
to practical ref onus, devoting his attention to the improvement | 
of the mercantile marine, to the development of trade, of techni- j 
cal education, of the postal system, and to the amelioration of I 
the conditions of labour. 

Labour questions were entrusted to n separate department, | 
the Direction du Travail, and the pension and insurance office was 
also raised to the status of a “direction.” The introduction of 
trades-union representatives on the Supreme Labour Council, the 
organization of local labour councils and the instructions to 
factory inspectors to put ihem.selve.s in communication with the 
councils of the trades-unions, were valuable conccs.sions to labour, 
and he further .secured the rigorous application of earlier law.s de- 
vised fur the protection of the working-clas.'^es. His name was 
especially as.sociated with a project for the establishment of old 
age pensions, which became law in 1905. He became in 1898 
editor of La Lanternc. Flis influence with the extreme Socialists 
had already declined, for it was said that his dejiarture from the 
true Marxist tradition had disintegrated the party. 

Millerand. now only a private, member, threw him.self into his 
work a*- a barrister, and apf)cared in many important civil ca.ses. 
In the chamber he was a tierce oj>|M)nent of the Combes min- 
istry, which succeeded that of Waldeck-Rousseau; for he ob- 
jecied to it.s narrow and fanatical anf i-clcricalism. In July 1909 
he became minister of public works in Briand's first cabinet, his 
princijiai achie\emenl a! ihi.s lime being the re-organisation of 
the stale railway^. Together with Briand he took strong meas- 
ures to su{ipresi*. the railway strike of GcLo}K*r 1910. In Jan- 
uary 1912 he wa.s appointed minister of war under Poincare. 
His promotion surpri.sed no one, for he had always taken a keen 
irucrest in questions of military organisation; and when the 
menace of Germany increa.sed, he devoted himself to strength- 
ening the national defences. He re-organised the higher com- 
mand. and by the Act of May 29, 1912. he gave a definite status 
to military aeronautics for the first time. In January 1913 a 
personal incident brought about his retirement. On Aug. 25, 
>'914- be was invited by \ iviani to take the place of Messimy as 
iriinister of war; and during the terrible situation which then 
prevailed he had constantly to take the initiative, for example, 
m attempting to remedy as far as possible the shortage of muni- 
tions. He war accused, however, of being too slow in providing 
the neces-sary heavy artillery, and he re.signed with the other 
members of the Viviani cabinet at the end of October 1915. In 


1918 he was elected a member of the Academic des sciences 
morales et politiques. 

A few^ months after the conclusion of hostilities, on March 21, 
1919, Millerand was appointed commissioner general for Alsace- 
Lorraine. The problem of reuniting with the mother-country 
two provinces which had been torn from her in 1871 was a most 
serious one. For 50 years they had been under an administration 
widely different from that of France. A period of transition, 
therefore, was essential, alike from the point of view of political 
expediency, administration, economics and finance. The first 
French officials sent to Strasbourg had not been equal to their 
task; and for this reason it was essential to appoint a statesman 
I of eminent authority with power to act, who would keep in con- 
stant touch with the government. This post was filled by Mille- 
rand with complete success. In an important speech delivered in 
Paris on Nov. 15, 1919, on the eve of the elections, he outlined 
the policy of the coalition which, under the name of the bloc 
nathuaU was returned to power. 

On the resignation of Clemenceaii, Jan. 18, J920, Millerand 
was chosen to form a cabinet, and became both prime minister 
and minister for foreign affairs. His main activities were in 
regard to the application of the Treaty of Versailles; and in order 
to force Germany to fulfil her obligations, he ordered the provi- 
.sional occupation of Frankfort. He was present at the intcr-allied 
conferences at San Remo and Spa, in April and July 1920, and in 
August of the same year he met Lloyd (ieorge at Ilythe. The 
situation in regard to Poland, who had been attacked by the 
Bolsheviks, now became grave, and Millerand therefore sent to 
Warsaw a contingent of French officers under General Weygand. 
With this as.sistance the Poles gained a complete victory over the 
Bolsheviks. Millerand about this time officially recognised the 
anti-Bolshevik government of General Wrangel, who was soon 
after completely defeated. In France it.self, in May 1920, he 
frustrated various attempts, especially by the railwaymen, to 
organise revolutionary strikes. 

In September 1920 Deschanel, president of the republic, was 
forced by ill-health to resign. Millerand was elected as his suc- 
ce.ssor, and out of 892 votes cast, no fewer than 695 were given 
in his favour. During his candidature, he made it known that if 
he were elected, he intended to exert a more powerful influence on 
i the policy of the government than his predere.s&ors had done. 

I He refused to admit that his office of president forced him to 
I comply with a tradition of which he di.sapproved, by remaining 
absolutely neutral in politics. He made it clear that he inlcncled 
to watch clo.sely the foreign policy of the government, and made 
no secret of his wish to strengthen the fwwer of the president by 
a revision of the constitution which would modify the conditions 
of his election; and he put his ideas into t)racticc, by frequently 
intervening in diplomatic negotiations. During the inter-allicd 
conference at Cannes in January 1922 he de.spatched a telegram 
expressing dissatisfaction at the conduct of affairs, which caused 
Briand to return to Paris, and, in fact, brought about his rcsigiu- 
tion. Working on the same lines, he summoned to the Pllyy’r 
the prefects, or chief admini.strative officers of each de.j)artmeii( 
from all over France. In a powerful speech at Evreux in the 
spring of 1923 he declared that he would not agree to the rc- 
introduction of the scnitin dJarrondisscmnit , and showed marked 
favour to the adherents of the bloc national, who had been in the 
majority in the Chamber since the elections of November iQiO. 
and against whom the Radicals and Socialists were then carrying 
on a campaign of public meetings. 

Millcrand's conception of the role of president of the Republic 
brought him into collision with the Radical and Socialist majorii y 
which, under the name of the cartel dcs gaudies, was successful 
in the elections of May ii, 1924. He was violently attacked l'> 
the Radical Socialist press, which accused him of having exceeded 
his powers by intervening in the party struggle, and called for hi" 
resignation. Herriot, the leader of the cartel des gauches, when 
asked by Millerand to succeed Poincare as premier, announced 
that he would do so only on Millerand’s resignation. The 
replied that he had been elected for seven years, and that ih^ 
alteration of the party in ix)wer could in no way affect his consli- 
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tutional position nor abrogate his rights. But he made it clear 
that he had not the slightest intention of obstructing the new 
government, and that its leader could count on his impartiality. 

Ilerriot, however, remained immovable; and Millerand there- 
fore invited the senator PTanQois-Marsal, who had been his min- 
ister of finance in 1920, to form a cabinet. Frangois-Marsal 
declared in the Chamber that the attacks on Millerand were 
contrary to the constitution, and that it was in order to uphold 
the latter that he had agreed to take office. His government, 
however, was immediately defeated; and Millerand tendered his 
resignation, protesting meanwhile against the illegality of the 
action taken against him. The attitude of the party in power 
dissatisfied the Senate, which, as a result, voted with the opposi- 
tion and elected Doumergue as Millerand’s successor, instead of 
J*ainleve, the candidate of the cartel dcs gaudies. 

In January 1927, at the senatorial elections in the department 
of the Seine, Millerand was defeated. Several months later he 
stood for a by-election in the department of the Orne, in Nor- 
mandy. He was elected and resumed his place in the Senate. 

MILLERITE, a mineral consisting of nickel sulphide, NiS. 
Crystals belong to the rhombohedral system and have the form 
of slender needles arranged in divergent groups or of delicate 
fibres loo.sely matted together (“hair-pyrites”). The colour is 
brass-yellow and the lu.stre metallic. Typical specimens of mil- 
lerite, so named, in 1S45, in honour of W. H. Miller, arc found 
in the coal-measures in the neighbourhood of Merthyr Tydvil, 
where the delicate needles and fibres occur with crystals of quartz 
and pearl-spar in the fissures of septarian nodules of clay-iron- 
stone. 

MILLER’S THUMB, a small fish, abundant in all rivers and 
lakes of northern and central Europe with clear water and 
gravelly bottom, up to 7,000 feet. It has a broad, flat head, 
rounded and scaleless body, large pectoral and narrow ventral 
tins, with two dorsal fins; the gill-cover is armed with a spine. 
The numerous species of the genus are confined to the north 
lemixirate zone, the majority being marine and called “bullheads.” 
The miller’s thumb is confined to fresh water; one other fresh- 
water species is found in Europe, others occur in the fresh waters 
of northern Asia and North America. The miller’s thumb {Coitus 
^obio) is common in all suitable localities in Great Britain, but 
rare in Ireland. Its u.sual length is from 3 to 5 inches. Its prey 
consists of small aquatic animals, upon which it pounces from 
some refuge. The female deposits her eggs in a cavity under a 
Slone, whilst the male watches and defends them until the young 
are hatched. The common American bullhead is the sculpin 
(a name sometimes applied to all the New World members of the 
genus), C. octodcchn-spinosus, which is marine. 

MILLET, FRANCIS DAVIS (1846-1912), American artist, 
was bom at Mattapoisett (Mass.), on Nov. 3, 1846. He was a 
tlrummer boy with the Union forces in the Civil War, graduated 
Irom Harvard college in 1S69, and in 1871 entered the Royal 
Acadciny of Fine Arts, Antwerp. In 1873 he was made secretary 
of the Massachusetts commission to the Vienna exposition. Dur- 
ing the Rus.so-Turkish \Var of 1877-78 he was correspondent of 
the London Daily News and Graphic j and of the New York 
Herald, On his return he was made a member from the United 
States of the International art jury at the Paris exi)osition of 
> 878. He was director of decorations at the Columbian expo.sition, 
Chicago, 1893, and in 189S he went to Manila as war correspon- 
dent for The Times and for Harper^s Weekly, In 1880 he became 
it member of the Society of American artists, and in 1885 was 
t'lected to full membership in the National academy of design. 
New York, and was for one term its vice-president. He was a 
trustee of the Metropolitan Museum of Art, secretary of the 
^anerican academy of Rome and vice-chairman of the Fine Arts 
committee. He was also a member of the American water colour 
‘Society and of the Institute of painters in oil colours, London. His 
^'ork as a decorative artist may be seen at Trinity church, Boston; 
the Bank of Pittsburgh; and the capitol at St. Paul (Minn.). His 
I’ictures are in many public collections: among them are “A Cosy 
Corner,” in the Metropolitan Museum of Art, New York; “At 
the Inn,” in the Union League club. New York; and “Between 
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Two Fires,” in the Tale Gallery, London. He also wrote essays 
and short stories, and an English version of Tolstoi’s Sebastopol 
(1887); and among his publications are The Danube (1891), 
Capillary Crime and other Stories (1892), and Expedition to the 
Philippines (1899). He was drowned in the “Titanic” disa.ster, 
April 15, 1912. 

MILLET (or Mile), JEAN FRANCOIS {c, 1642-1679), 
commonly called Francisque, was born at Antwerp about 1642, 
and is generally classed amongst the painters of Flanders on ac- 
count of the accident of his birth. But his father was a French- 
man, a turner in ivory of Dijon, who took service with the prince 
of Conde and probably returned after a time to his native country. 
He remained long enough in Antwerp to apprentice his son to an 
obscure member of a painter family called Laurent, pupil of 
Gabriel Franck. With Laurent, Francisque left Antwerp for 
Paris, and there settled in 1660 after marrying his master's daugh- 
ter. He was received a member of the Academy of Painting at 
Paris in 1673, after gaining consideration as an imitator of 
the Poussins he died in 1679, bequeathing his art and some of 
his talents to one of his sons. His paintings of Italian and Arcadian 
scenery were graceful and effective, although, as he had not 
travelled, his impressions of them were gained at secondhand. 
Twelve of his most important landscapes in the Tuilcries were 
destroyed by fire; and though many of his pieces may still be 
found catalogued in Continental and English collections, a great 
number remain unknown and unacknowledged. 

MILLET, JEAN FRANCOIS ( 1814-1 875), French painter, 
ivho came of a peasant family, was born on Oct. 4, 1814 in the 
liamlet of Gruchy, near (jreville (La Manche). His boyhood was 
pa.ssed working in his father’s fields, but the sight of the engravings 
in an old illustrated Bible set him drawing. Two drawings were 
shown to a painter at Cherbourg named Mouchel, who at once 
accepted him as a pupil; but shortly after (1835) Millet's father 
died, and the eldest son, with heroic devotion, took his place at 
home, nor did he return to his art until encouraged by his own 
family. After a short time spent at Cherbourg under a master 
named Langlois he started for Paris. The council-general of the 
department had granted him a sum of 600 francs, and the town 
council promised an annual jxmsion of 400, but in spite of friendly 
help and introductions Millet experienced great difficulties. The 
.system of the 6cole des Beaux Arts was hateful to him, but after 
much hesitation, he decided to enter an official .studio — that of 
Delaroche. The master recognized his ability, and arranged for his 
free admission to the studio, but he tried in vain to make him take 
the approved direction, and lessons ciidcd with “Eh, bien, allez a 
votre guise, vous etes si nouveau pour moi que je ne veux rien 
vous dire.” At last Millet withdrew, and with his friend Marolle 
started in a little studio in the Rue de I’Est. He continued to study 
hard whilst he provided bread by painting portraits at to or 15 
francs apiece and producing small “pa.stiches” of Watteau and 
Boucher. In 1840 Millet went back to Grcvillc, wffiere he painted 
“Sailors Mending a Sail” and a few other pictures of Cherbourg 
life. 

His first success was obtained in 1844, when his “Milkwoman” 
and “Les.son in Riding” (pastel) .attracted notice at the Salon, 
and friendly artists presented themselves at his lodgings only to 
learn that his wife had just died, and that he him.self had di.sap- 
peared. Millet was at Cherbourg; there he remarried, but having 
ama.sscd a few hundred francs he went back to Paris and presented 
his “St. Jerome” at the Salon of 1845. This picture was rejected 
and exists no longer, for Millet, short of canvas, painted over it 
“Oedipus Unbound,” a work which during the following year was 
the object of violent criticism. He was, however, no longer alone; 
Diaz, Eugene Toumeux. Rousseau, and other men of note sup- 
ported him by their confidence and friendship, and his second 
wife, Catherine Lemaire, bore poverty with dignity and gave 
courage to her husband. To this date belong Millet's “(iolden 
Age,” “Bird Nesters,” “Young Girl and Lamb,” and “Bathers”; 
to the “Bathers” (Louvre) succeeded “The Mother Asking 
Alms,” “The Workman’s Monday,” and “The Winnower.” 

This last work, exhibited in 1848, was highly praised, but re- 
mained unsold until Ledru Rollin, informed of the painter’s dis- 
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tress, pave him 500 francs for it. Rollin also gave Millet a com- 
mission which enabled him to leave Paris for Barbizon, on the 
skirts of the forest of Fontainebleau. There he settled in a three- 
roomed cottage for the rest of his life — twenty-seven years, in 
which he wrought out the perfect story of that peasant life of 
which he alone has given a “complete imprc.ssion.’' Jules Breton 
has coloured the days of toil with sentiment ; others, like Courbet, 
whose eccentric “Funeral at Ornans" attracted more notice at the 
Salon of 1850 than Millet s “Solvers and Binders/' have treated 
similar subjects as a vehicle for protest against social misery; 
Millet alone, a peasant and a miserable one himself, saw true, 
neither softening nor exaggerating what he saw. To a friend he 
expressed his resolve to break with mythological subjects. In 1852 
he produced “Girls Sewing,"' “Man Spreading Manure'"; 1853, 
“The Reapers"; TS54, “Church at Greville"; 1855 — ^the year of 
the Intcrnaiional Exhibition, at w'hich he received a medal of sec- 
ond class — “Peasant Grafting a Tree"; 1857, “The Gleaners'"; 
1859, "The Angelus." “The Woodcutter and Death"; i860, “Sheep 
Shearing”; 1S61, “Woman Shearing Sheep," “Woman Feeding 
Child”; 1S62, “Potato Planters,” “Winter and the Crows'"; 1863, 
“Man with Hoe,” “Woman Carding"; 1864, “Shepherds and 
Flock.'’ “Peasants Bring Home a Calf Born in the Fields”; 1869, 
“Knitting Lesson"; 1S70, “Huttermaking”; 1871, “November — 
recollection of Gruchy.” 

Something of the imposing unity of his work was, no doubt, due 
to an extraordinary power of memory, which enabled Millet to 
paint without a model; he could recall with precision the attitudes 
or gestures which he proposed to represent. Thus he could count 
on presenting free from afterthoughts the vivid impressions which 
he had first received. Those impressions were always of a serious 
and often of a noble order, to wiiich the character of his execution 
responded so perfectly that even a “W'asherwoman at her Tub"' 
will show* the grand action of a Medea. The drawing of this sub- 
ject is reproduced in Souvenirs de Barbizon, a pamphlet in which 
M. Piedagnel has recorded a visit paid to Millet in 1864. His cir- 
cumstances were then less evil, after struggles as severe as those 
endured in Paris. A contract by which he bound himself in i860 
to give up all his work for three years had placed him in possession 
of 1. 000 francs a month. His fame extended, and at the exhibition 
of 1 86 7 he received a medal of the first class, and the ribbon of the 
Legion of Honour. He died on Jan. 20, 1875. He was buried by 
his friend Rousseau's side in the churchvard of Chailly. 

(E.F.S.r),;X.j 

See the article Barbizox; also A. Sensier, Vie et oeuvre de J, F. 
Millet ti874) ; Piedagnel, Souvenirs de Barbizon, etc. (i<S76); Gcnsel, 
Millet und Rousseau (1002); Julia Cartwright, Jean Francois Millet 
Ooio); Etienne Moreau-Xelaton, Millet Raronte par hd-meme 
(jg2i). 

MILLET, a name applied to a number of ver>^ different species 
of cereal.': and grasses belonging to distinct genera and even sub- 
families of the (iramineae ("grasses). They are grown in Europe 
and the United .States as forage and in Asia and Africa as food 
crop.s. The four genera, Chaetochloa (Setaria), Echinochloa, 
Pamciim, and Penmsvtiim, belonging to the tribe Paniceae, in- 
clude most of the millets, though Eleusine coracana fragi or 
finger millet grown in India) falls in the tribe Chlorideae. A 
key. following Frear and Robbins, is given below to the principal 
millet.*: of economic importance and to some of the closely related 
weed grasses. 

Inflorescence paniculate; no involucre below the individual spikelcts. 

Inflrjrescence a raceme of short .spikes; empty glumes awned or 
awn-pointc?d. Echinochloa (Barnyard millets and wild barn- 
yard grass). 

.Awns long; .spikelcts white, E. crusgalli (common barnyard 
grass). 

Awns short; spikelcts brown, E. frumeniacea (Japanese? barn- 
yard millet). 

Inflorescence a drooping panicle; empty glumes not awned, Pani^ 
rum miliaceum (proso or broom-corn millet). 

Inflorescence spicate; involucre of bristles below each spikelet. 

Grain enclosed in lemma and palet (the hull) at maturity; spike 
loose, Chaetochloa (foxtail millet and foxtail grass). 

Panicle usually 1 centimetre thick or less; bristles commonly 
green; spikelcts about 2 millimetres long, C. viridis (green 
foxtail). 

Panicle usually i to 3 centimetres thick; bristles usually purple; 


spikelcts, 2*5 to 3 millimetres long, C. italica (foxtail 
millets) . 

Grain globose, forcing open the hull as it matures, and falling free 
when threshed; spike dense, Pennisetum glaucum (pearl 
millet). 

Common millet (also called Indian millet, proso, hog-millet, 
broom-corn millet) is Panicum miliaceum. Its origin is unknown, 
but it is probably a native of Egypt and Arabia. It has been 
cultivated in Egypt, Asia and southern Europe since prehistoric 

times. It is a small erect annual, 
reaching a height of 3-3^ ft. and 
possesses bristly, much branched 
nodding panicles. Cross-pollina- 
tion regularly occurs. The grain 
is about 3 mm. long by 2 mm. 
broad, the kernel being firmly 
surrounded by the shining, hard, 
flowering glume and palea. {Sec 
Grassk.s.) Three varieties are 
often recognised: Vars. e^usum, 
contr actum and compactum. The 
plant ripens as far north as south- 
ern Germany; in fact, wherever 
the vine can be grown for wine 
production. The grain, which is 
very nutritious, is used in the 
form of groats and makes excel- 
lent bread when mixed witli 
w^hcat flour. It is also largely 
used for feeding poultry. 

Chaetochloa- italica or Setaria 
italica includes many varieties 
known as foxtail millets, Turkis- 
tan millet, German millet, Hun- 
garian millet or grass, etc., is a 
native of Asia and is extensively 
grown in India. The grains are 
smaller than those of the common 
millet but it is exceedingly pro- 
lific, the total yield being many 
times that of wheat. The grains 
arc used locally for human food and imported into Great Britain 
for poultry feeding. 

Pearl millet (Penniselum glaucum or P, typhoidcuni) is exten- 
sively cultivated in tropical Asia, Egypt and India. Its origin is 
unknown but it has come probably from tropical Africa. 

Echirwchloa {Panicum) crusgalli is the barnyard grass or 
millet of the United States and E. frumcntacca {Pamciim frii~ 
mentaceum) may be a variety of E. crusgalli; it is the Japanese 
barnyard millet or Deccan grass. E. maximum is the Guinea grass, 
a native of tropical Africa; it grows 8 ft. high and yields a 
nutritious grain. Other gigantic species form the field crops on 
the banks of the Amazon. 

E. {P.) decompositwn is the Australian millet the grains of 
which are used by the natives. Paspalum scrobiculatum is the 
Kodo millet cultivated in India, while MUium effusum is the 
millet grass. {See also Durra and Sorghum.) 

For further details .see C. R. Ball, “Pearl Millet,"' U.S. Dept. Agrir 
Farmers^ Bull. 1681 (1903); G. Watt, Dictionary of the Economic 
Products of India (London, 1908) ; M. A. Carlcton, The Small Grniu'^ 
(New York and London, 1916) ; W. Robbins, Botany of Crop Plant ^ 
(Philadelphia, 1924). (V. H. it ) 

MILLIKAN, ROBERT ANDREWS (1868- ), Ameri 

can physicist, was born at Morrison, 111., March 22, 1868, and n 
ceived his education at Oberlin College (A.B., 1891; A.M., 180.' 
where he was instructor in physics 1891-93. He then proceedef^ 
to Columbia University (Ph.D., 1895), and the universities 
Berlin and Gottingen (1895-96). In 1896 he was appointed assist- 
ant in physics at the University of Chicago, with which institu- 
tion he continued to be associated for the next 25 years in 
department of physics, being professor from 1910 to 1921. 

1921 he became director of the Norman Bridge laboratory of 
physics and chairman of the executive council of the California 
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Institute of Technology at Pasadena, California. He was vice- 
chairman of the National Research Council, Washington, D.C., 
in 1917, and chief of the science and research division of the Signal 
Corps, U.S.A., with the rank of lieutenant-colonel. In 1922 he 
was the first exchange lecturer to Belgium on the C.R.B. Founda- 
tion. 

The best known of his researches were the “oil drop” experi- 
ments, undertaken with the view of making measurements of 
fundamental electrical quantity. They proved conclusively that 
all electrons are alike, and yielded the most accurate determination 
of the electron thus far made. He also undertook researches into 
photoelectric effect. Later research of his has tended definitely to 
bridge the gap between light and X-ray phenomena and to yield 
new information on the radiating properties of light atoms. He 
has recently brought new precision to the study of cosmic rays. 
He was awarded the Nobel Prize in physics in 1923 for his work in 
isolating and measuring the electron, and in making the first exact 
photoelectric determination of the light-quant. He received the 
Edison Medal for especially meritorious work in the field of elec- 
tricity, and the Hughes Medal of the Royal Society in recognition 
of his determination of the electronic charge and other physical 
constants. He is also the recipient of the Faraday medal and the 
Matteuci medal. (See also Physics and Electricity, Atmos- 
pheric: Cosmos Radiation.) 

Millikan was the author of the following, among other works: — 
Mechanic.^, Molecular Physics and Heat (1901); Electricity, Sound 
and Li^ht (1908); The Electron (1917); Practical Physics (1920); 
Science and Life (1923) ; in addition to numerous contributions to 
technical periodicals. 

MILLING: see Flour and Flour Manufacture. 

MILLING-CUTTERS are revolving tools which cut all 
shapes in metal by continuous action and not by the reciprocating 
movement used in planing, shaping or slotting, (See Machine 
'Pools.) 

MILLING MACHINES are a highly important class of 
machine tool which will perform almost all the operations neces- 
sary in metal-cutting, by means of revolving cutters past which the 
work is fed. Milling was first done in the lathe, the cutter being 
rotated between the centres, while the slide traversed the piece of 
metal across and beneath it. There are still many milling ma- 
chines, termed Lincoln millers, in which the resemblance to the 
lathe is evident, and which were developed at an early period to 
mill parts of small arms and sewing machines, when the inter- 
changeable system of manufacture began. 

The great advantage of the milling machine is that cutters can 
be made for all sorts of shapes, to mill corresponding profiles, 
which they will do on tens of thousands of pieces alike. Hand 
production by files is thus eliminated and great accuracy ensured. 
Cutters can also be multiplied, several being used on one spindle, 
so that a complicated surface or a number of duplicate pieces 
may be milled at one pass. Machines with multiple spindles, each 
carrying a cutter or a set will surface off very complex shapes of 
castings, c.g., castings for parts of engines and machinery, etc., 
thereby saving a lot of piecemeal cutting which would otherwise 

be necessary to finish the outlines. 
There is a system termed profile 
milling, by means of which a 
cutter will produce curves and 
Hats, the work being coerced dur- 
ing the traverse by a copy of like 
shape. The constantly-changing 
curves of cams are also milled by 
a similar device. Screw-threads 
and worms are cut by a milling 
cutter of suitable shape, revolved 
fed laterally whilst the screw rotates. 

The Lincoln machine mentioned is built in small and in large 
sizes for what is termed manufacturing , that is the milling of large 
numbers of similar shapes for small arms, machine-guns, sewing 
machines, cycles, parts of cars, etc. Its constructional features 
[ire relatively simple, and the pieces of work are either gripped 
in a vice, or in a special clamping unit, termed a fixture, which 
automatically gives the correct attitude in relation to the cutter. 
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Often several articles arc clamped in line for the cutter to mill 
them in succession, so that at one traverse of the table three or 
four or more receive treatment. 

When a varied range of milling has to he performed, this model 
is not sufficiently adaptable, and what is termed a plain or a uni- 
versal machine is chosen. This has a column near the top of which 
a horizontal spindle is driven by belt or motor, and usually a 
change-speed gearing to obtain the various speeds. A triangular- 

1 ■ —I shaped knee is adju.stable up and down, 

slideways on the face of the column, and 
across the flat face at the top of the knee 
a saddle is adjustable. This saddle, in 
turn, carries the long sliding table for the 
objects to be milled. The operator has 
thus the choice of three adjustments with 
which he can bring all sorts of castings 
and forgings into correct position for mill- 
ing, and then feed them by hand or auto- 
matically. Some cutters, termed end mills, 
cut mainly by their ends and effect surfac- 
ing and the milling of .slots and grooves. 
By putting a pair of index centres, i.e., a 
couple of heads with point centres between 
which work can be swung, on the table 
circular dividing may be effected. This 
action enables flats, squares, hexagons, etc., 
to be finished, or slots cut around a cyl- 
inder or disc. Gearwheel teeth are also 
1 made in the same manner. The difference 

' between a plain and a universal miller is 

that the latter has a swivel-mounting for 
the table, so that it may be slewed at a 
suitable angle, and spiral grooves be cut, 
or the helically set teeth of milling-cut- 
ters or gears be produced, as well as 
scrcw.s and worms that may be required. 

Piano-millers. — Castings too large for 
the foregoing types of machines receive 
treatment on the piano-millers, big affairs 
like planing machines in general outline, 
but with one or more cutler-spindles on 
the cro.ss-rail, and sometimes others at- 
tacking from the sides. The long table 
feeds the pieces under the cross-rail, or a 
gang of piece.s is clamped to the table for 
milling at a single travel. Motor car cylin- 
ders arc milled in batche.s on these ma- 
1 chines, as well as many other portions of 

FROM VFITHOEFF, -diplopodX” ciigines aod machines. Or long frames or 
Fig. 1.— polyxenus lag. rods, such as printing machinery frames, 
URus, DORSAL AND YEN- locomotivc connecting or coupling rods, 
TRAL VIEWS ^ pnssed under the cutters. \'ery 

large castings, such as cylinders, beds, turbine casings, condenser 
bodies, and big machine framings are too big for any piano-miller, 
but the milling is performed with a combined drilling, boring and 
milling machine or a portable milling machine is brought into 
position and attached to the object upon which it is intended 
to do the work. 

Vertical-spindle milling machines handle a varied range of 
cutting by means of the end mills previously mentioned, or of 
cylindrical mills cutting on the periphery, for edges and sides. 
The profiling of contours which cannot be milled by the linear 
movements of the slides is effected by controlling the slides 
through the medium of a copy of the shape de.sired. Somewhat 
recent developments of the vertical-spindle designs are the con- 
tinuous millers; a revolving circular table holds a set of work- 
holding fixtures so that each in turn passes the cutter. The at- 
tendant can remove the finished specimen from the fixture farthest 
from the cutter and put in a fresh one for milling, so that no stop 
need occur in the running. Station milling is another highly pro- 
ductive method; the rotary table feeds straight in towards the 
cutter; then it reverses, and makes a portion of a revolution 
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hrinpinp another piece into line for the feed. The operator is able 
10 remove finished components and to re-load the fixture that is 
furthest away from the cutter. Still higher rate of production is 
practicable in the drum continuous machines which have a set of 

fixtures spaced around a big horizontally r 

.^ei cylinder, and cutlers attacking from 
each end of the work. 

The principal ditticulties in milling are 
connected with the results of vibration, (|[t( t iv I I mIIj J JJJ 
which leaves a bad finish, and with the 
quantity of chips produced. The first dif- 
ficulty is remedied chielly by strong con- 
struction of the machine; the second by 

effective lubrication with a heavv volume saubsuk, ‘•essai 

. , 1 I 1 . * ■ 11 D FAUNE DCS MVRIAPODCS 

of Oil, which washes the chips rapidly du mexioue* 

away from the machine. (F. H.) Fig. 2. — glomeridesmus 

MILLIPEDE, an animal with a dis- Mexican us 
tinct head, one pair of feelers (antennae i and a segmented body 
not divided up into regions like that of most arthropods. Each 
typical segment of the body is provided with two pairs of walking 
legs (fig. 5). The millipedes form in the phylum .Arthropoda the 
distinct class Diplopoda. 

Millipedes have a world-wide distribution, and were among the 

earliest creatures to emerge from the wa- 

ter. for fossil Diplopoda are known in con- \i/ 

siderable numliers from the Devonian and 

some remain.^ (Archidesmus loffuncnsis) V 

have been found in Scotland even in the M 

Upper Silurian. By Carboniferous times W 

millipedes were well established and are 

represented by a great array of .specimens oronunoen dcs ticrrcichs" 
obtained in the United States. Great Fig. 3.— glomeris (The 
Britain and Bohemia. Early millipedes ph-l-millipede) 
were remarkably like living forms. Some Carboniferous forms 
were probably amphibious (fig. 8). 

The nesting habits of some millipedes are most interesting and | 
somewhat complicated. In Polydesmus the female selects a suit- 
able site on a fragment of wood or a similar object in a damp spot 
and builds a circular w^all by the discharge of faeces, which are 
moulded by the anal valves: this | 

process is carried on until the | 

beehive-like nest is well advanced f . 

and then the eggs are deposited 
and the nest is roofed in. The fe- , 
male remains coiled around the 

nest for some time after the mead 

structure is complete (fig. 9). \ 

Skin-changing is a serious dan- \. 

ger to the life of a millijicde . . j 

because it leaves the animal in an tercal plate of first 

unusually defenceles,*' condition; segment 

for this reason the animal goes 

into retirement when the process I 

is imminent, and in some cases, tergal plate of 

as in Glomeris and Oxydesmus^ a seventh boot segment 

special changing-cell like a nest is 
constructed. 

For some unexplained reason 
millipedes occasionally move in 
large numbers, sometimes even in 

broad daylight. On one occu- from r. i. focock, •zoolocische irceb- 
sion in Alsace a train was stopped I!.'®*'" 

},ecause the dead and crushed 

bodies of the migrating diplopods showing the form char. 

made the rails slippery. acteristic of the order poly. 

Some millipedes injure crop.s, oesmoidea 
but their masticatory organs are weak and they can only damage 
delicate tissues such as young roots or internal structures exposed 
by the attacks of other pests; others eat any decaying tissues. 

Classification* — Millipedes were known to Aristotle but were 
little studied till the time of Linnaeus. The class may be subdi- 
vided. according to Attems, as follows: — 


\ 

tergal plate of first 
Boot segment 


Tergal Plate of 
SEVENTH Boot Segment 


— Tergal Plate of 
anal sccmcnt 


FROM R. I. FOCOCK, ‘ZOOLOCI8CHE IRCER- 
NISSE" (C. J. BRILC) 


A SUMATRAN SPECIES OF POLYDES. 
MIDAE, SHOWING THE FORM CHAR. 
ACTERISTIC OF THE ORDER POLY- 


A. Sub-class Pselaphognatha. Soft-bodied millipedes wit! 
rows and tufts of bristles. Example: Polyxenus. 

B. Sub-class Chilognatha. Integument strengthened b> 

deposition of salts of lime. Hairs, when present, occur singly, not 
in tufts. Sexually modified limbs in the male on the 7th seg- 
ment or at the hind end of the 

body. 

1. Opisthandria. Male has sex- 

ually modified limbs (one or two / ^ ^ 

pairs) at the hinder end of the ^ ^ \ ^ * 

body. b J 

Order Limacomorpha. Body 
with 22 segments. Body can- 
not roll into a ball. Example; 

Glomeridesmus (fig. 2). from brade.rirks ' 

I Order Oniscomorpha. Body Fig. s.-— brachychaeteu m a. 
j with 14-16 segments. Body Walking legs 
I will roll into a ball. Example: Glomeris (fig. 3). 

2. Protcrandria. Sexually modified limbs on the 7th segment 
in the male. 

Superordcr Eugnatha. Not more than seven pairs of walk- 
j ing legs in front of the sexually modified limbs of the 7th .seg- 
ment. 

Order Polydesmoidea. 19 to 22 body segments. The first 

pair of limbs of the 7th segment modi- , 

fied in the male, the second pair is a 
normal pair of walking legs. Examples; 

Polydesmus y Platyrhacus (fig. 4). 

Order Nemato-phora. 26 or more 
body segments. ()ne or both pairs of 
j limbs of the 7th segment modified in the 
I male. Silk glands present. Example; 

I Brachychaeteuma, 

' Order Jidijormia. More than 40 cylin- 
I drical body segments. No walking legs 

j on the 7th segment of male. No silk a~T"^ 

glands. Examples; lulus, Blaninlus, 

Spirostreptus (fig. 6). 

Superorder Colobognatha. 8 pairs 
of W'alking legs in front of the .sexu- 
ally modified legs of the male. Ex- 
ample: Polyzonium (Head in fig. 7). 

Structure. — The head bears one pair of 
antennae and the masticatory apparatus 
which consists of a pair of mandibles and 
j a pair of fused appendages modified to 
I form a single plate-like structure, the 

gnathochilarium. 

In most milliiTfdes paired simple eves rronn. -klassen und 
(ocelli) occur singly or grouped, but Fig. 6 .— a typical mem- 
some arc blind. Most millipedes are pro- ber of the order juli- 
vided at the sides of the head with a i^obmia 
I sense-organ (organ of Tomosvary) of unknown function. 

In the Pselaphognatha the integument remains soft but in other 
millipedes the cuticle is strengthened by the deposition of lime 
salts within its substance except in places where flexibility i'' 

necessary for movement. The — — 

roof and side-walls of the typical 
trunk segment are fused together 
to form a single pleurotcrgite 
almost encircling the body, the 

floor being formed by two small 

plates, the sternites, placed one in L ' 

front of the other. Associated -diflofooa- 

with each sternite is a pair of 7.— -head of polyzonium 

walking legs. More fusion, or Ie.ss, accounts for differences in ih' 
arrangement in different millipedes. In many there is in ad(Jiti‘'f' 
one pair of protective “stink glands” opening on each pleuro?y’ 
gite. The digestive tube, heart, main nerve cord and brcatlunc: 
apparatus (tracheae) arc in general like those of the centii>t'il‘‘ 
(g.v,). The reproductive system lies below the gut and opens in 
the third body segment. 


-head of polyzonium 
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The origin of the double segment in dipiopods is obscure but an 
additional pair of masticatory appendages just behind the mandi- 
bles has been found in the embryo of Spirostrepttis. The young 
are hatched from the egg with three pairs of walking-legs. 


Bibliocraphy.— T he literature in 
tcred. The best modern accounts are 
in German: Carl Attems, “Diplo- 
poda” in Handbuch der Zoologie, 
vol. iv. (1926) ; K. W Verhoeff, 
“Diplopoda/* which includes an 
account of fossil forms, in Bronn’s 
Klassen und Ordnungen des Tier^ 
Reichs, vol. v. (Leipzig, 1926-27) ; 
K. W. Verhoeff, Die Diplopoden 
Prutschlands (Leipzig 1910-14). On 
economic status, 5 cc S. G. Brade- 
Hirks, Supplement to Lancashire 
and Cheshire Naturalist (Dec. 
1923). 

See also Centipede; Mvriapoda; 
Pauropgda ; Symphyla. 

(S. G. B.-B.) 

MILLOM, market town, ur- 
ban district, Whitehaven parlia- 
mentary division, Cumberland, 
England, on the L.M.S. railway. 
Eop. (1921) 8,078. The church 
of Holy Trinity, early Norman 
and Decorated in date, is of in- 
terest for its pillars, alternately 
round and octagonal, and for a 


English and French is very scat 
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Fig. 8. — ACANTHERPESTES MAJOR. 
AN AMPHIBIOUS MILLIPEDE OF COAL 
MEASURE TIMES 

window in the north aisle. A 


massive roodstone stands in the churchyard. Millom castle, dat- 


ing from the Conquest, was fortified (14th century) by Sir John 


lluddlestone, whose descendants held it until 1774. Though 


strongly built, the castle has been largely dismantled. In the 
neighbourhood of Millom there are blast furnaces and highly 
productive mines of red haematite. The mining company has 


expicnded upwards of £120,000 
upon a sea-wall and embankment 
(0 protect the works from the sea. 

MILLS, JOHN (d. 1736), 

English actor, was a member of 
the company at Drury Lane, Lon- 
don from 1695 almost uninter- 
ruptedly to his death, playing and 
creating hundreds of parts. He 
was at his best in tragedy. His 
wife was an actress, and their 
son William — “the younger Mills” 
—was also an actor of some 
merit. 

MILLS, ROGER 
QUARLES (1832-19H ), 
American legislator, was boin in 
Todd county, Ky., on March 30, 
1832. He went to Texas in 1839, 
studied law, and was admitted to 
the bar. He entered the Confed- 
erate army in 1861, took part as a 
private in the battle of Wilson's 
< reek, and as colonel at Arkansas 
I'ost, Chickamauga, Missionary 
Ridge and Atlanta. He served in 
the national House of Represent- 
atives as a Democrat in 1873-92, 
and in the Senate 1892-99. He 
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FIG. 9. — NEST-BUILDING OF A 
MILLIPEDE. SHOWING SUCCESSIVE 
STAGES BY WHICH THE FEMALE MIL- 
LIPEDE POLYDESMUS MAKES THE 


made the tariff his special study, nest to protect its eggs 
and was long recognized as a leading authority in Congress. As 
chairman of the ways and means committee he reported in April, 
' ^'88, the “Mills bill,” which provided for a reduction of the duties 
sugar, earthenware, glassware, plate glass, woollen goods and 
ntlier articles, the substitution of ad valorem for specific duties in 
many cases, and the placing of lumber, hemp, wool, flax, borax, tin 
plates, salt and other articles on the free list. This bill was passed 
the Democratic Hou.se on July 21, and was then so amended 
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by a Republican Senate as to be unacceptable to the house. The 
tariff thus became the chief issue in the presidential campaign 
of 188S. During the free silver controversy he adhered to the 
Cleveland section of the Democratic Party, and failed to be re- 
elected when his term in the Senate expired in 1899. He then 
engaged in business and the practice of law in Corsicana, Tex., 
where he died on Sept. 2, 1911. 

MILLSTONE: see Flour and Flour Manufacture. 

MILLVALE, a manufacturing borough of Allegheny county, 
Pennsylvania, U.S.A., on the Allegheny river, opposite Pitts- 
burgh. It is served by the Baltimore and Ohio and the Pennsyl- 
vania railways. Pop. (1920) 8,031 (15% foreign-born white); 
estimated locally at 10,000 in 1928. 

MILLVILLE, a city of Cumberland county, New Jersey, 
U.S.A., on the Maurice river, 40 m. S. by E. of Philadelphia. It is 
served by the Pennsylvania railway system, trolley and motorbus 
lines and river barges. The population was 14,691 in 1920 (92% 
native white) and was estimated locally at over 16,000 in 1928. 
The principal industry (established in 1806) is the manufacture of 
glass, almost all kinds except for windows. Textile manufactures 
(dating from 1854) and the mining of sand are also important. 
The factory output in 1925 was valued at $8,098,127. The site of 
Millville is part of a large tract bought before 1790 by the Union 
company, which built a dam across the river, forming a beautiful 
pond 3 m. long and a mile wide (now called Union lake and in- 
cluded in a large public park), and established saw-mills there, 
from which lumber was floated down the river for half a century. 
The property changed hands in 1 795, and in 1S03 a town was laid 
out on the present site by Joseph Buck, with the plan (not then 
carried out) of moving the mills from the pond to the banks of 
the river. Millville was incorporated as a city in 1866, and in 
1913 a commission form of government was adopted. 

MILMAN, HENRY HART (1791-1868), English historian 
and ecclesiastic, third son of Sir Francis Milman, Bart., physician 
to George III., was born in London on Nov. 10, 1791. He was 
educated at Eton and at Brasenose college, Oxford. He gained the 
Newdigate prize with a poem on the Apollo Belviderc in 1812, 
was elected a fellow of Bra.senose in 1814, and in 1816 won the 
Engli.sh essay prize with his Comparative Estimate of Sadpture 
and Pamting, In 1816 he was ordained, and two years later was 
presented to the living of St. Mary’s. Reading. Milman’s early 
work included tragedies, epic poems, hymns and translations "Irom 
the classics. In 1821 he was elected professor of poetry at Oxford. 

Turning to another field, Milman published in 18:9 his History 
of the Jews, which is memorable as the first by an English clergy- 
man which treated the Jews as an oriental tribe, recognized sheikhs 
and amirs in the Old Testament, sifted and classified documen- 
tary evidence, and evaded or minimized the miraculous. In con- 
sequence, his inevitable preferment was delayed. In 1835, however, 
Sir Robert Peel made him rector of St. Margaret's, Westminster, 
and canon of Westminster, and in 1849 he became dean of St. 
Pauls. By ihis time Milman W'as generally revered and beloved. 
His History of Christianity to the Abolition of Paganism m the 
Roman Empire (1840) had been ignored; but his reputation was 
fully established by the continuation of that work, his History of 
Latin Christianity (1S55), which has passed through many edi- 
tions. In 1838 he had edited Gibbon’s Decline and Fall of the 
Roman Empire, and in the following year published his Life of 
Gibbon, Milman died on Sept. >4, 186S, and was buried in St. 
Paul’s cathedral. 

See C. T.'iit, Sermon in Memory of //. II. Milman (1868), and A. 
Milman, II. II. Milman (1900). See also the Memoirs of R. Milman, 
bishop of Calcutta, by his sister, Frances Maria Milman (1879). 

MILNE, SIR GEORGE FRANCIS (iS66- ), British 

field marshal, born Nov. 5, 1866; joined the Royal Artillery in 
1885. He served in the Nile Expedition of 1S98, and the South 
African War (1S99-190:). In 1913 he became commander of 
the artillery of the 4th Div., with which he went out to France 
in 1914. He wa.- given, in July 1915, command of the 27th Div., 
which, three months later, he took to the Salonika theatre where, 
at the end of the year, he was placed in charge of an army corps. 
In May 1916 Milne was advanced to the command of the British 
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forces in Macedonia, and he occupied this responsible position 
under the orders of three successive French commanders-in-chief 
until the end of the struggle. He filled a difficult position with 
unfailing tact and sound judgment; after the final victory in 
1918, he remained in charge of the British forces in the Near 
East and about the Black Sea until 1920, and on return to Eng- 
land was appoinied to the Eastern command. In Feb. 1926 he 
succeeded Lord Ca\'an as Chief of the Imperial General Staff. 

MILNE, JOHN (1850-1913), British seismologist and raining 
engineer, was born at Liverpool on Dec. 30, 1850, and educated at 
King's College. London and the Royal School of Mines. He 
worked as mining engineer in Newfoundland and Labrador, and 
in 1S74 went as geologist with Dr. Bekes expedition to North- 
western Arabia. In 1875 be w^as appointed professor of geology 
and mining in the Imperial Engineering College at Tokyo, where 
he remained for 20 years. Milne was recognized as a leading first 
authority on seismology. He travelled widely in the East, and 
about iSSo established the seismic survey of Japan, with 968 
stations. He invented various forms of seismograph. In 1894 he 
returned to England, and established a private observation station 
near Newport, I. of Wight. As secretary of the seismological 
committee of the British Association he was largely responsible 
for the establishment of seismological stations throughout the 
world. He died on July 30, 1913. 

He published two standard work.s, Earthquakes (1883), and 5 m- 
molof^y (1898), besides many books on scientific mining and crystaliog- 
raphv, and paper.*i in scientific journals. 

MILNE-EDWARDS, HENRY (1800-1885), French 
zoologist, the son of an Englishman, was born in Bruges, Oct. 
23. iSoo, but spent most of his life in France. He graduated in 
medicine at Paris in 1S23, but devoted himself to the study of the 
lower forms of animal life. In 1S41 he was apix)inted professor 
of entomology at the museum d’histoire naturellc, and 21 years 
later he succeeded Geoffrey Saint -Hilaire in the chair of zoology. 
He died in Paris on July 29, 1S85. 

Besides his papers in the Annalcs dcs sciences naturelles, with the 
editorship of which he was associated from 1834, he published: Histoire 
naturellf de crust acts (3 vol.«?., 1837-41); Histoire naturclle des coral- 
liaires (1S58-60): and the excellent Lemons sur la physiologic et 
i' anatomic comparee de V Homme el des animaux (14 vols., 1857-81). 

MILNER, ALFRED MILNER, ViscorNT (1854-1925), 
British statesman and colonial administrator, was born at Bonn on 
March 23. 1854, the only son of Chajles Milner, M.D., whose 
wife was a daughter of Major-General Ready, sometime governor 
of the Isle of Man. Alfred Milner was educated first at Tubingen, 
where hi.s father was Reader in Engli.sh of the university, then at 
King's College. London, and under Jowett as a scholar of Balliol 
College, (J.xford, from 1872 to 1876. He graduated in 1877, with 
a first class in classics, having won the Hertford, Craven, Eldon 
and Derby scholarships, and was elected to a fellowship of New 
College. At Oxford he formed a close friendship with Arnold 
Toynbee, and was associated wdth his schemes of social work; 
and subsequently he wrote a tribute to his friend, Arnold Toyn- 
bee: a Reminiscence (1895). he was called to the bar at 

the Inner Temple and joined the staff of the Pall Mall Gazette 
under John Morley, becoming assistant editor under W. T. 
.Stead. In 1885 he was Liberal candidate for the Harrow division 
of Middlesex at the general election, but was defeated. He acted 
as private secretary' to Mr. (afterwards Lord) Goschen, and in 
1887, when Goschen became chancellor of the exchequer, was 
appoinied his principal private secretary. It was by Goschen’s 
influence that in 1889 he was made under-secretary of finance 
in E,g\7)t. He remained in Egypt four years, his period of office 
coinciding with the first great reforms, after the danger of bank- 
ruptcy had been avoided. Milner returned to England in 1892, 
and w'as appointed chairman of the Board of Inland Revenue, 
being made (' B. in 1894 and K.C.B. in 1895. Shortly after his 
return to England he published his England in Egypt, which at 
(ince became the authoritative account of the work done since the 
Iiriti.«:h occupation. 

Sir Alfred Milner remained at the Board of Inland Revenue 
until 1897. In April of that year Lord Rosmead resigned his posts 
of high commissioner for South Africa and governor of Cape 


Colony. The situation resulting from the Jameson raid (see 
Transvaal and South Africa) was one of the greatest delicacy 
and difficulty, and Mr. Chamberlain, now colonial secretary, 
selected Milner as Lord Rosmead’s successor. The appointment 
was avowedly made in order that an acceptable British statesman, 
in whom public confidence was reposed, might go to South Africa 
to consider all the circumstances, and to formulate a policy which 
should combine the upholding of British interests with the attempt 
to deal justly with the Transvaal and Orange Free State govern- 
ments. 

Sir Alfred Milner reached the Cape in May 1897, and after 
the difficulties with President Kruger over the Aliens’ Law had 
been patched up he was free by August to make himself personally 
acquainted with the country. Between August 1897 and May 
1S98 he travelled through Cape Colony, the Bechuanaland Pro- 
tectorate, Rhodesia and Basutoland, and also during this period 
learned both Dutch and the South Afridan ‘Taal.’’ He came to 
the conclusion that there could be no hope of peace and progress 
in South Africa while there remained the “permanent subjection 
of British to Dutch in one of the Republics.” He also realized — 
as was shown by the triumphant re-election of Mr. Kruger to the 
presidency of the Transvaal in Feb. 1898 — that the Pretoria 
government would never on its own initiative redress the griev- 
ances of the “Uitlanders.” That Milner had good grounds for his 
view of the situation is shown in a letter written (March ii) by 
Mr. J. X. Mcrriman to President Stcyn of the Free State: “The 
greatest danger,” wrote Mr. Merriman, “lies in the attitude of 
President Kruger and his vain hope of building up a State on a 
foundation of a narrow unenlightened minority.” Though this was 
recognized by the more far-.seeing of the Bond leaders, they were 
ready to support Kruger, whether or not he granted reforms, and 
they sought to make Milner's po.sition impossible. At the general 
election in Cape Colony the Bond obtained a majority, and in 
accordance with constitutional practice were invoked to form a 
ministry. In November he visited England, and the next February 
(1899) returned, assured of support, to find the situation more 
critical. On May 4 Milner penned a memorable despatch to the 
Colonial Office, in which he insisted that the remedy for the unrest 
in the Transvaal was to strike at the root of the evil — the political 
impotence of the injured. “It may seem a paradox,” he wrote, 
“but it is true that the only way for protecting our subjects is to 
help them to cease to be our subjects.” The policy of leaving 
things alone only led from bad to worse, and “the case for inter- 
vention is overwhelming.” Milner felt that only the enfranchise- 
ment of the Uitlanders in the Transvaal would give stability to 
the South African situation. He realized keenly that the spectacle 
of thousands of British subjects in the Transvaal in the condition 
of “helots” (as he expressed it ) was undermining the prestige of 
Great Britain throughout South Africa. This despatch was kept 
private for a time by the home government but its tenor was 
known to the leading politicians at the Cape, and at the instance 
of J. H. Hofmeyr a conference was held (May 31-June 5) at 
Bloemfontein between the high commissioner and the president 
of the Transvaal. Milner then made the enactment by the Trans- 
vaal of a franchise law which would at once give the Johannes- 
burgers a share in the government of the country his main, and 
practically his only, demand. The conference ended without any 
agreement being reached, and war broke out in Oct. 1899. 

In Feb. 1901 he was called upon to undertake the administra- 
tion of the two Boer states, both now annexed to the British 
Empire, though the war was still in progress. He thereupon 
resigned the governorship of Cape Colony, while retaining the 
post of high commissioner. The work of reconstructing the civil 
administration in the Transvaal and Orange River Colony could 
only be carried on to a limited extent while operations continued 
in the field. Milner therefore returned to England for a holiday; 
on his arrival he was raised to the peerage with the title of Barer 
Milner of St. James’s and Cape Town. Meanwhile the diplomacy 
of 1899 and the conduct of the war had caused a great change in 
the attitude of the Liberal party in England towards Lord Milner 
A violent agitation for his recall, in which Sir Henry Campbell- 
Bannerman joined, was organized, but without success, and in 
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August he relumed to South Africa, where he plunged into the 
herculean task of remodelling the administration. In the nego- 
tiations for peace he was associated with Lord Kitchener, and 
the terms of surrender, signed at Pretoria on May 3X, 1902, were 
drafted by him. On July 15 he was made a viscount. 

Immediately following the conclusion of peace Milner pub- 
lished (June 21 ) the Letters Patent establishing the system of 
crown colony government in the Transvaal and Orange River 
colonies, and exchanging his title of administrator to that of 
governor. The reconstructive work necessary after the ravages of 
the war was enormous. He provided a steady revenue by the 
levying of a tax of 10% on the annual net produce of the gold 
mines, and devoted special attention to the repatriation of the 
Boers, land settlement by British colonists, education, justice, 
the constabulary, and the development of railways. During a 
visit to Europe he was offered the post of secretary of State for 
the Colonies, but refused, returning to South Africa, where eco- 
nomic depression was becoming pronounced. He was back in 
Johannesburg in Dec. 1903, and had to consider the crisis in the 
gold-mining industry caused by the shortage of native labour. 
Reluctantly he agreed, with the assent of the home government, 
to the proposal of the mineowners to import Chinese coolies on a 
three years’ contract. 

In the latter part of 1904 and the early months of 1905 Lord 
Milner was engaged on the elaboration of a scheme to provide 
the Transvaal with a system of “representative” government, a 
half-way house between crown colony administration and that of 
self-government. Letters Patent providing for representative gov- 
ernment were issued on March 31, 1905. Owing to the advent of a 
Liberal ministry in England, in Dec. 1905, this scheme remained 
inoperative. (See Transvaal: History.) For some time he had 
suffered in health from the incessant strain of work, and he 
determined to retire. He left Pretoria on April 2, and sailed for 
Europe on the following day. Speaking at Johannesburg on the 
eve of his departure, he recommended to all concerned the pro- 
motion of the material prosperity of the country and the treat- 
ment of Dutch and British on an absolute equality. When he left, 
the economic crisis was still acute and criticism rife. But the 
foundations of revival had been laid. 

Experience in South Africa had shown him that underlying 
the difficulties of the situation there was the wider problem of 
imperial unity. In his farewell speech at Johannesburg he con- 
cluded with a reference to the subject. “When we who call our- 
selves Imperialists talk of the British Empire we think of a group 
of states bound, not in an alliance — for alliances can be made and 
unmade — ^but in a permanent organic union. Of such a union the 
dominions of the sovereign as they exist to-day arc only the raw 
material.” This thesis he further developed in 1 magazine article 
written in view of the colonial conference held in London in 1907. 
He advocated the creation of a permanent deliberative imperial 
council, and favoured preferential trade relations between the 
United Kingdom and the other members of the empire; and in 
later years he took an active part in advocating the cause of tariff 
reform and colonial preference. 

Milner occupied himself mainly, after his return from South 
Africa, with business interests in the City of London. He was 
active on behalf of causes which appealed to him from the im- 
perial side, and he made several speeches on behalf of tariff re- 
form and colonial preference. He was roused, however, by Lloyd 
George’s budget of 1909, and he advised the House of Lords to 
reject the Finance Bill, and, as he said at Glasgow, to “damn the 
consequences.” He made several speeches in the next 12 months 
in defence of the Lords’ position ; and when the Parliament Bill 
tame up to the Hou.se of Lords in igii, he was a leading spirit 
among the “Diehards” who advised resistance to the end. 

Lloyd George, when he formed his first war ministry in Decem- 
‘'t** 1915, at once turned to Milner, the only British administra- 
tor who before 1914 had directed a war from the civil side, and 
conslituted him one of his principal colleagues in his War Cabinet 
of four. From this time to the cessation of hostilities their rela- 
tions were close, and, after Lloyd George, Milner took the largest 
allure in the civilian conduct of the War. Milner’s experience, 
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scholarship, steadiness and somewhat bureaucratic habit of mind 
supplied an invaluable complement to his chief’s daring, impa- 
tience of precedent, quickness of apprehension and intellectual 
agility. In February 1917 he attended, on behalf of the British 
Government, a conference of the Allies in St. Petersburg (Lenin- 
grad). 

He devoted himself to his duties in the War Cabinet, seldom 
appearing in the House of Lords except to explain and defend the 
government’s food policy. The acceptance by the government 
of the principle of imperial preference, and of the conservation 
of the raw materials of the Empire, owed much to his influence 
and support. He worked heartily for inter- Allied co-operation in 
the conduct of the War, and he was in France as the representa- 
tive of the British cabinet at the time of the victorious German 
advance in March 1918; it was largely owing to his influence that 
General Foch was appointed generalissimo of the Allied forces 
in France on March 26. Lord Milner was made secretary for 
war on April 19, and presided over the Army Council during the 
succeeding months of the year which ended with victory. 

After the general election. Lord Milner became colonial secre- 
tary. In that capacity he attended the Paris Peace Conference, 
and was a signatory to the Treaty of Versailles; and he subse- 
quently helped to deal with a number of difficult questions arising 
under the treaty out of the disposal of the German colonies con- 
quered in war. His financial authority was invoked to defend 
ministerial finance in the House of Lords; and when a serious 
revolutionary outbreak took place in Egypt in 1919, he was sent 
there in December, at the head of a special mission. The mission 
remained till March and subsequently conferred with Zaghlul 
Pasha, the Nationalist leader in London. In November they 
recommended the recognition of Egyptian independence. Great 
Britain was to guarantee the integrity of Egypt against aggres- 
sion; she would have a privileged position in Egypt and would 
maintain a garrison in the canal zone. The capitulations were to 
be abolished, and the veto on legislation affecting foreigners 
would be vested in the high commissioner. Lord Milner re.signed, 
February 1921, and was given the Order of the Garter. Before 
the end of the month he married Lady Edward Cecil, the widow 
of Lord Edward Cecil, formerly Miss Violet Maxse. 

After this, though he took an active part in the work of the 
Rhodes Trust, and also published his views (Questions oj the 
Hour, 1923), Milner only once showed any disposition to resume 
public work. When Baldwin, in the autumn of 1923, appealed to 
the country for a mandate to introduce protection, Milner ac- 
cepted the chairmanship of a committee to advise the government 
as to the proposed tariff. As the electorate rejected protection, 
the committee proved abortive. Soon after returning from a visit 
to South Africa he was attacked by sleeping sickness and died 
on May 13, 1925, at Sturry Court, near Canterbury. There was 
found among his papers, and published shortly after his death, an 
impressive document containing his Credo (1925). 

See also E. B. Iwan-Miillcr, Lord Milner and South Africa (1002) ; 
W. B. Worsfold, Lord Milner*s Work in South Africa (iQOfO ; W. T. 
Stead, “Sir Alfred Milner,” in The Review of Revieivs, vol. xx. ( ; 
and the bibliography to Souttt Africa. The Nation and the Empire 
(Collected Speeches IQ13). 

MILNGAVIE (locally pronounced Millguy), burgh, Dum- 
bartonshire, Scotland, 6 m. N.N.W. of Glasgow by L.N.E.R. 
Pop. (1921), 4,434. Indu.stries include bleach-fields, dye-works, 
and a paper-mill; but the town is largely a re.sidential quarter 
for Glasgow. Close to the town are two large reservoirs, in which 
is stored the water from Loch Katrine. Mugdock Castle, 1] m. 
N. of Milngavie, is an old stronghold of the Grahams; in Balder- 
nock parish, about 2 m. E., stands a megalith, called “the Auld 
Wives’ Lift” (400 ft.), commanding a fine view. 

MILO or MILON, of Crotona, Greek athlete, lived about the 
end of the 6th century b.c. He was six times crowned at the 
Olympic games and six times at the Pythian for wrestling, and was 
famous throughout the civilized world for his feats of strength — 
such as carrying an ox on his shoulders through the stadium at 
Olympia. In his native city he was much honoured, and he com- 
manded the army which defeated the people of Sybaris in 51 1. 
The traditional account of his death is often used to point a moral: 



MILO— MILTIADES 


506 

he found a tree which some woodcutters had partially split with a 
wedge, and attempted to rend it asunder; but the wedge fell out, 
and the tree closed on his hand, imprisoning him till wolves came 
and devoured him. His name became proverbial for personal 
strength (Diod. Sic. xii. 9; Strabo vi. 263; Herodotus iii. 137). 

M£LO, TITUS ANNIUS, Roman politician, was the son of 
C. Papius Celsus, but W’as adopted by his mother’s father, T. 
Annius Luscus. He joined the Pompeian party, and organized 
bands of mercenaries and gladiators to support the cause by public 
violence in opposition to P. Clodius. who gave similar support to 
the democratic cause. Milo was tribune of the plebs in 57 b.c. 
He took a prominent part in bringing about the recall of Cicero 
from exile, in spite of the opposition of Clodius. In 53, when Milo 
was candidate for the consulship and Clodius for the praetorship, 
the two leaders met by accident on the Appian Way at Bovillae 
and Clodius was murdered (January 52). Milo was impeached; 
his guilt was clear, and his enemies took ever\’ means of intimi- 
dating his supporters and his judges. Cicero w’as afraid to speak, 
and the extant Pro Milone is an expanded form of the unspoken 
defence. Milo went into exile at Massilia, and his property wms 
sold by auction. He was the only man excepted from Cae.sar s 
general amnesty. He joined M. Caelius Rufus in 48 in his rising 
against Caesar, but was slain near Thurii in Lucania. His wife 
was Fausta. daughter of the dictator Sulla. 

MILO OF GLOUCESTER, lord of Brecknock and earl of 
Hereford (d. 1143), was the son of Walter of Gloucester, who 
appears as sheriff of that county between T104 and 1121, when 
he was succeeded by his son who later combined this office with 
that of local justiciar for Gloucestershire. After the death of 
Henry I. he declared for Stephen, at whose court he appears as 
con.stable in 1136. But in 1139, when the empress Matilda ap- 
I.)eared in England, he declared for her, and placed the city of 
Gloucester at her dispo.sal. He sacked the royalist city of Wor- 
cester and reduced the county of Hereford. In 1141, at Matilda’s 
coronation, he was rewarded with the earldom of Hereford. He 
remained loyal to the empress after her defeat at Winchester. 

See the Continuation of Florence of Worcester (ed. B. Thorpe, 1848- 
4q) ; the Cartular>' of Glouce.Mer .Abbey (Rolls scries); and J. H. 
Round, Geoffrey de Mandeville (1892). 

MILORADOVICH, MICHAEL ANDRIJEVICH, 

Count (1770-1825), Russian general, saw service under Suvarov 
in the wars against Turkey and Poland, and in the campaign of 
Italy and Switzerland ( 1799) earned much distinction as a com- 
mander of advanced troops. In 1805, having attained the rank of 
lieutenant-general, he served under Kutusov in the campaign of 
.Austerlitz. In the Turki.sh War he distingui.shcd him.sclf at Guir- 
gevo (1807). Promoted general of infantr>' in 1810, he com- 
manded a corps at Borodino, and sub.sequently inflicted the defeat 
of Tarutino (or Winkovo) on Murat, king of Naples (Oct. 18, 
1812). His corps was one of those most active in the pursuit 
of Napoleon's Grande Arniec, and in 1813 he led the rear-guard of 
the Allies after their earlier defeats. He led a Russian-Prussian 
coqjs. at Leipzig and in the campaign of 1S14. From 1818 to the 
time of his death he was military governor of St. Petersburg. He 
perished in the popular outbreak in the capital, on Dec. 26, 1825. 

MILOS OBRENOVIC L (t 780-1 Sflo), prince of Serbia, 
founder of the Obrcnovic dyna.sty, was born in 1780 of poor 
Serbian peasants, and began life as a cattle-drover. Appointed 
voivode by Karageorge (q.v.) in 1807, Milos distinguished him- 
.self both as military leader and admini.strator, and early became 
one of the l(.‘adcrs of the Russophil opposition to Karageorge, 
with whom he had a personal feud, believing him to have poisoned 
his half-brother. He was one of the few Serb leaders who re- 
mained behind when Karageorge and his followers fled in 1813 
(see ShRiiiA) and obtained from the Turks the post of voivode 
of Rudnik. in central Serbia, in return for his co-operation in 
restoring order. His attitude, when a fresh Serbian revolt broke 
<ujt against the cruelties of the returning Turks, was at first most 
equivocal ; but at last he decided to join the rebels, and on Palm 
Sunday 7 Si 5 proclaimed the new revolt in the church of Takovo. 
By diplomatic astutenc.ss and bribery, hut chiefly by represent- 
ing himself to the Turk.s as alone cafiable of restraining the ex- 


treme Serbian patriots, Milos persuaded them to raise no active 
opposition to his election in 1817 as supreme prince of Serbia; 
sWtly before he had almost certainly had his old chief and rival 
Karageorge murdered in his sleep. The Turkish regime was gradu- 
ally relaxed, although the new position remained undefined, until 
the Hatti-sherif of 1830 recognized Milos as hereditary prince, 
besides granting the Serbs other concessions. 

W’hile preserving the appearance of loyalty to the Porte, Milo.s 
actually furthered his own ambitions. He did much for the 
organization of his country, but more for himself, and so tyran- 
nical were the methods by which he enriched himself as to evoke 
a rebellion in 1824. His general enemies were assassinated; his 
officials forced to dust his boots; and he secured to himself the 
monopoly of the export of swine to Austria, Serbia’s most lucra- 
tive trade. At last his exasperated people forced him in 1835 to 
grant a democratic constitution which in turn brought on him 
the disfavour both of the Porte and of Russia. Russia’s intrigues 
with the Serb opposition at last forced Milos to abdicate (1839). 
His sons Milan and Michael III. (q.v.) ruled Serbia; Milos 
lived on his estates in Rumania, or in Vienna. He was recalled 
to the throne in 1S59, on the deposition of Prince Alexander 
Karageorge vie, but had only just time to show that his ideas 
remained unchanged. He died on Sept. 27, i860, in Belgrade. 

MILOVANOVlC, MILOVAN (1863-1912), Serbian 
statesman and diplomatist, was born at Belgrade on March 2, 
1S63, and was educated there and in Paris, where he was the first 
Serb to take his degree as doctor of law and w^as awarded a gold 
medal for his thesis. On returning home he was appointed pro- 
fessor of international law at Belgrade university and soon ac- 
quired the po.sition of one of Serbia's leading juri.sts. He was 
mainly responsible for drafting the new Serbian Constitution of 
1S8S; and, becoming secretary of the central committee of the 
Radical party, he entered politics and held .successively the port- 
folios of justice, commerce and finance during the closing decade 
of last century. In 1901 he went to Rome as minister, and retained 
his po.st after the revolution of 1903. In 1907 he repre.sentcd 
Serbia at the Second Hague Conference, and was appointed a 
member of the international court of arbitration. In July 1908 
he was made foreign minister in the Vetimirovic cabinet, and thus 
had to guide Serbian policy through the difficult period of the 
Bosnian annexation crisis. 

In 1911 he succeeded Pasic as premier. In foreign ^wlitics 
he .showed .signal moderation, and though a confirmed Russophil, 
initiated negotiations for a commercial treaty with Austria-Hun- 
gar>’ and actively favoured good relations with Turkey. He was 
one of the chief founders of the Balkan League, the decisive step 
towards the creation of which was taken at a meeting between 
Milovanovic and the Bulgarian premier, Gueschov, on Oct. tt, 
1 91 1. Secret negotiations continued throughout the winter and 
led to the conclusion of the Serbo-Bulgarian treaty of March 13^ 
igi2 (see Serbia). Discussions were still pending between the 
various Balkan capitals for a more precise and comprehensive 
project of alliance when, on July 1, 1912 at Belgrade, Dr. Milo- 
vanovic died suddenly of heart failure. His removal at so critical 
a juncture was a grave blow to the cause of peace and moderation, 
and also deprived Serbia of her able.st statesman since the death 
of Prince Michael. 

MILREIS. The Reis was the monetary unit of Portugal, and 
w^as naturally adopted in her South American colonies. With its 
depreciation in bygone days, it became too small to be convenient, 
and was replaced by the milrris, or thousand re is. When Brazil 
won her independence, she retained the milreis as her monetary 
unit, and as Portugal now calls the milreis the escudo (q.v.). tin 
milreis is the monetary unit of Brazil. 

A thousand milreis arc known as a canto. It is written as t,oo'- 
$000, while one milreis is written as t$ooo. Subsidiary coins arc >' 
500, 200, 100 and 50 reis in denomination. 

Though nominally a gold coin, the milreis has always consish <1 
of inconvertible currency notes. See Brazil, 

MILTIADES, the name of two Athenian statesmen ami 
generals of a family (the Philaidae) of Aeginctan origin, whi» 
claimed descent from Acarus. 
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1. Miltiades (6ih century b.c.), the son of Cypselus, a promi- 
nent opponent of Peisistratus. He founded an Athenian colony 
in the Thracian Chersonese at the request of the Doloncians 
(Herod, vi. 36). He became “tyrant” of the Chersonese which 
he fortified by a wall across the isthmus from Cardia to Pactya. 
He was captured by the people of Lampsacus, but released on the 
intercession of Croesus of Lydia. He was succeeded by Stesag- 
oras, son of his half-brother, Cimon. 

2. Miltiades (died c. 48S b.c.), the victor of Marathon {q.v.), 
was another son of Cimon. On the death of Stesagoras, he was 
sent to the Chersonese (? about 518-516) by Hippias — no doubt 
to support Hegesistratus at Sigeum {see Peisistratus). He 
entrapped and imprisoned the chief men of the Chersonese, which 
was then in a turbulent condition, and married Hcgesipyle, 
daughter of the Thracian prince Olorus (Herod, vi. 39). He led 
a contingent in the Scythian expedition of Darius Hystaspes, but 
Herodotus’ story of the subsequent event is improbable {see 
Scythia) and is probably derived from Alcmaeonid tradition, 
hostile to Miltiades. According to Herodotus, he advised the de- 
struction of the Danube bridge, which would have cut off Darius’ 
retreat, and was subsequently driven out by Scythian invaders, 
l)eing restored by the Doloncians; he then fled to Athens on the 
arrival of the Persian expedition under Datis and Artophernes 
( 4()2 B.C.), and w'as at once impeached for tyranny. 

On the approach of the Persians Miltiades was made one of 
the ten Athenian generals, and it was on his advice that the pole- 
march Callimachus decided to give battle at Marathon {q.v.). 
Sub.scqucnlly he obtained a fleet of 70 ships from the Athenians, 
with a commission, according to Cornelius Nepos, to regain control 
over the Aegean. Herodotus says that, having besieged Paros 
vainly for nearly a month, he made a secret visit to Timo, a priest- 
ess of Demeter in Paros, with a view to the betrayal of the island, 
and being compelled to flee wounded himself severely in attempt- 
ing to leap a fence (but see Ephorus in Fragm, hist. gr. loy). In 
any ca.se, the .siege was raised for some rea.son, and the Alcmac- 
onidne had him impeached on some charge on his return. All that 
is known is that he died of his wound (4S9-48S), without paying 
the fine, which was paid subsequently by his son Cimon {q.v.). 
Tie apfX’ars to have been a man of strong determination and great 
personal courage, of a type characteristic of the pre-Clcisthenic 
( onstitution. His ab.sence in the Chersonese during the first years 
of the new democracy (50S-493?) and his patrician lineage 
.'iccount naturally for the difference which exi.sted between him 
;irid the popular leaders — Thcmistocles and Aristides. 

See Herodotus, vi., and Cornelius Nepos, Miltiades, and histories of 
(Irecce. On the Parian expedition and the trial, R. W. Macan, 
Herodotus iv.-vL, vol. 2, appendix xi.; on the foreign policy of 
Miltiades see Tiiemistocles. 

MILTON, JOHN (1608-1674), English poet, was bom in 
bread Street, Cheapside, London, on Dec. g, 1608. His father, 
John Milton of Bread Street, scrivener, was himself an interest- 
ing man. He was the son of a. staunch Roman Catholic, and 
turned Protestant at Oxford, for which he was disinherited. How 
he supported himself in London at first is obscure; perhaps his 
musical abilities helped him. He was about 37 when he became 
(fualifled early in 1600. He then set up at the Spread Eagle, Bread 
Street, and married Sarah Jeffrey; John Milton the younger was 
the second of their children who survived infancy. 

Education. — ^When Milton was ten years old he had as tutor 
Thomas Young, afterwards master of Jesus college, Cambridge; 
he stayed tiU 1622, but before then Milton had already started to 
Ko to St. Paul’s. Music was a natural part of his home environ- 
nient, as his father was of some note in the musical world. 
Milton’s chief friend at school was Charles Diodati, who left 
bJ go to Oxford in 1623. Milton stayed till 1624. 

Milton had then all but completed his i6th year, and was as 
^^holarly, as accomplished and as handsome a youth as St. Paul’s 
•^riiool had sent forth. We learn from himself that his exercises 
‘ io English or other tongue, prosing or versing, but chiefly this 
*‘dter,” had begun to attract attention even in his boyhood. Of 
ibese poems the only specimens that now remain are two copies 

Latin verses, preserved in a commonplace book of his (printed 


by the Camden Society in 1877), and his “Paraphrase on Psalm 
cxiv.” and his “Paraphrase on Psalm cxxxvi.” At the age of 16 
Milton was entered as a student of Christ’s college, Cambridge, 
in the grade of a “Lesser Pensioner,” and he matriculated two 
months later, on April 9, 1625. At least three students who entered 
Christ’s after Milton, but during his residence, deserve mention. 
One was Edward King, a youth of Irish birth and high Irish con- 
nections, who entered in 1626, at the age of fourteen; another was 
John Cleveland, afterwards known as royalist and satirist, who 
entered in 1627; and the third was Henry More, subsequently 
famous as the Cambridge Platonist, who entered in 1631, just 
before Milton left. Milton’s own brother, Christopher, joined 
him in the college in February 1630/31, at the age of fifteen. 

Milton’s academic course lasted seven yedVs and five months, 
bringing him from his 17th year to his twenty-fourth. In his sec- 
ond year he quarrelled with his tutor, Chappell. Johnson’s sug- 
gestion that Milton may have been one of the last students to 
suffer corporal punishment deserves no credit; all we know is that 
he left college for a time and was transferred on his return to the 
tutorship of Nathaniel Tovey. For the first two or three years 
of his undergraduate.ship, he was generally unpopular among the 
younger men of his college. They had nicknamed him “the Lady” 
— a nickname which the students of the other colleges took up, 
converting it into “the Lady of Christ’s”; and, though the allu- 
sion was chiefly to the peculiar grace of his personal appearance, 
it conveyed also a sneer at what the rougher men thought his 
unusual prudishness, the haughty fastidiousness of his ta.stes and 
morals. A change in this state of things had certainly occurred 
before January 1628/29, when, at the age of 20, he took his 
B.A. degree. By that time his intellectual pre-eminence had come 
to be acknowledged. In July 1632 Milton took his M..A. degree. 
Tradition still points out Milton's rooms at Christ’s college. They 
arc on the first floor on the first stair on the north side of the great 
court. 

Early Writings. — Of Milton’s skill at Cambridge, specimens 
remain in his Prolusioncs qmedani oratoriae. They consist of 
seven rhetorical Latin essays, generally in a whimsical vein, de- 
livered by him, either in the hall of Christ’s college or in the 
public university schools. To Milton’s Cambridge period belong 
four of his Latin “Familiar Epistles,” and the greater number of 
his pre.served Latin poems, including: (i) the seven p^ieces, 
WTitten in 1626, which compose hi.s Elcgiarum liber, two of the 
most interesting of them addressed to his friend, Charles Diodati, 
and one to his former tutor, Young, in his exile at Hamburg; 
(2) the five short Gunpowder Plot epigrams, now appended to the 
Elegies; and (3) the first five pieces of the Sylvannn liber, the 
most important of which are the hc.xa meter poem “In quint um 
novembris” (1626), and the piece entitled Natnram non pati 
senium (1628). Of the English poems of the Cambridge period 
the following is a dated list: “On the Death of a fair Infant” 
(1625-1626), the subject being the death of the first-born child 
of his sister Anne Phillips; “At a Vacation Exercise in the College” 
(1628); the magnificent Christmas ode, “On the Morning of 
Christ’s Nativity” (1629); the fragment called “The Pa.ssion” 
and the “Song on May Morning,” both probably belonging to 
1630; the sonnet “On Shakespeare,” certainly belonging to that 
year, printed in the Shakespeare folio of 1632; the two facetious 
pieces “On the University Carrier” (1630-1631); the “Epitaph on 
the Marchioness of Winchester” (1631); the sonnet “To the 
Nightingale,” probably of the same year; the sonnet “On arriving 
at the Age of twenty-three,” dating itself certainly in December 
1631. 

Just before Milton quitted Cambridge, his father, then verging 
on his 70th year, had practically retired from his Bread Street 
business, and had gone to spend his declining years at Horton, 
Buckinghamshire, not far from Windsor. Here Milton mainly 
resided for the next six years — from July 1632 to April 1638. 

Although, when he had gone to Cambridge, it had been with 
the intention of becoming a clergyman, that intention had been 
abandoned. His reasons were that “tyranny had invaded the 
church,” and that, finding he could not honestly subscribe the 
oaths and obligations required, he “thought it better to preserve 
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a blameless silence before the sacred office of speaking, begun with 
servitude and forswearing.’* In other words, he was disgusted with 
the system which Laud was establishing and maintaining in the 
Church of England. Eventually he decided to devote himself to 
.«5cholarship and literature. There seems to have been some remon- 
strance from his father; in Milton’s poem Ad patrem their agree- 
ment is recorded; Milton had his way. In perfect leisure, and in 
a pleasant rural retirement, with Windsor at the distance of an 
easy walk, and London only about 17 m. off, he went through, he 
tells us, a systematic course of reading in the Greek and Latin 
classics, varied by mathematics, music, and the kind of physical 
science we should now call cosmography. 

It is an interesting fact that Milton's very first public appear- 
ance in the world of English authorship w^as in so honourable a 
place as the second folio edition of Shakespeare in 1632. His 
enthusiastic eulogy on Shakespeare, written in 1630, w’as one of 
three anonymous pieces prefixed to that second folio. Among the 
poems actually written by Milton at Horton, the first, in all 
probability, after the Latin hexameters Ad patrem, were the 
exquisite companion pieces UAllc^ro and II Penseroso. There 
followed, in or about 1633, the fragment called Arcades. It was 
part of a pastoral masque performed by the young people of the 
noble family of Egerton, before the countess-dowager of Derby, 
at her mansion of Harefield, about 10 m. from Horton. That 
Milton contributed the w’ords for the entertainment was, almost 
certainly, owing to his friendship with Henry Lawes, who supplied 
the music. Next in order among the compositions at Horton may 
be mentioned the three short pieces, “At a Solemn Music,” “On 
Time,’* and “Upon the Circumcision"; after which comes Comus, 
the largest and most important of all Milton’s minor poems. The 
name by which that beautiful drama is now universally known 
was not giv’en to it by Milton himself. He entitled it, more simply 
and vaguely, “A Masque presented at Ludlow’ Castle, 1634, on 
Michaelmas night, before John Earl of Bridgcw’atcr, Lord Presi- 
dent of Wales" (1637 ). Lawses supplied the music and was stage 
manager; he applied to Milton for the poetry; and on Sept. 29, 
1634, the drama furnished by Milton was performed in Ludlow 
Castle before a great assemblage of the nobility and gentry of 
the Welsh principality, Lawes taking the part of “the attendant 
spirit,” w’hile the parts of “first brother,” “.second brother” and 
“the lady ” were taken by the earl's three youngest children. Vis- 
count Brackley, Mr. Thomas Egerton and Lady Alice Egerton. 

From Sept. 1634 to the beginning of 1637 is a comparative 
blank in our records. Straggling incidents in this blank arc a Greek 
translation of “Psalm cxiv..” a visit to Oxford in 1635 and the 
beginning in May 1636 of a troublesome lawsuit against his father 
by Sir Thomas Cotton, who accused him of misappropriation. 

The law’suit w’as still in progress when, on April 3, 1637, Milton’s 
mother died, at the age of about sixty-five. The year 1637 was 
otherwise eventful. It was in that year that his Camus, after lying 
in manuscript for more than two years, was published by itself, 
in the form of a small quarto of 35 pages. The author’s name 
was withheld, and the entire re.sponsibility of the publication w^as 
assumed by Henry Lawes. Milton seems to have been in London 
when the little volume appeared. He was a good deal in London, 
at all events, during the months immediately following his 
mother’s death. The plague, which had been on one of its 
periodical visits of ravage through England since early in the 
preceding year, w’as then especially severe in the Horton neigh- 
bourhood, w^hile London was comparatively free. It was probably 
in London that Milton heard of the death of Edward King, who 
had sailed from Chester for a vacation visit to his relatives in 
Ireland, when, on Aug. 10, the ship in perfectly calm water struck 
on a rock and went down, he and nearly all the other passengers 
going dowm with her. There is no mention of this event in Milton’s 
two Latin “Familiar Epistles” of September 1637, addressed to 
his friend Charles Diodati, and dated from London; but in Nov. 
1637, and probably at Horton, he wrote his matchless pastoral 
monody of Lycidas. It was his contribution to a collection of 
obituary verses, Greek, Latin and English, inscribed to the memory 
of Edward King by his numerous friends, at Cambridge and else- 
where. The collection appeared early in 1638. The second part 


contained thirteen English poems, the last of which was Milton’s 
monody, signed only with his initials “J. M.” 

His Tour Abroad. — Circumstances now favoured his plan for 
a foreign tour. The Cotton lawsuit was at an end, and Milton’s 
younger brother Christopher had married and gone to live at 
Horton. Before the end of April 1638 Milton was on his way 
across the channel, taking one English man-servant with him. 
Through Paris, where Milton was introduced to the famous Hugo 
Grotius, then ambassador for Sweden at the French court, he 
moved on rapidly to Italy, by way of Nice. After visiting Genoa, 
Leghorn and Pisa, he arrived at Florence, in Aug. 1638. Enchanted 
by the city and its society, he remained there two months, fre- 
quenting the chief academies or literary clubs, and even taking 
part in their proceedings. It was in the neighbourhood of Florence 
that he “found and visited” the great Galileo, then old and blind, 
and still nominally a prisoner to the Inquisition for his astro- 
nomical heresy. 

By way of Florence and Siena, he reached Rome some time in 
October, and spent about another two months there, not only 
going about among the ruins and antiquities and visiting the 
galleries, but mixing also, as he had done in Florence, with the 
learned society of the academies. The most picturesque incident 
of his stay in Rome was his presence at a great musical enter- 
tainment in the palace of Cardinal Francesco Barberini. Here 
he had not only the honour of a specially kind reception by the 
cardinal himself, but also, it would appear, the supreme pleasure 
of listening to the marvellous Leonora Baroni, the most renowned 
singer of her age. 

Late in November he left Rome for Naples. He had hardly 
' been in Naples a month, however, when there came news from 
England which urged his immediate return home. “The sad 
news of civil war in England,” he says, “called me back; for I 
considered it base that, while my fellow-countrymen were fight- 
ing at home for liberty, I should be travelling at my ease for 
intellectual culture” (Defctisio sccunda). In Dec. 1638, there- 
fore, he set his face northwards again. His return journey, how- 
ever, probably because he learnt that the news he had first re- 
ceived was exaggerated or premature, was broken into stages. 
He spent a second January and February (1638/39) in Rome, 
in some danger, he says, from the papal police, because the 
English Jesuits in Rome had taken offence at his habit of free 
speech on the subject of religion. From Rome he went to 
Florence, where he stayed two months, and in April 1639 he 
went on, by Bologna and Ferrara, to Venice. About a month 
was given to Venice; and thence, having shipped for England 
the books he had collected in Italy, he went, by Verona and 
Milan, over the Alps, to Geneva. Here he spent a week or two in 
June, having daily conversations with the great Protestant theo- 
logian Dr. Jean Diodati, the uncle of his friend Charles Diodati. 
From Geneva he returned to Paris, and so to England. He was 
home again in Aug. 1639, having been absent in all 15 or 16 
months. 

Milton’s Continental tour, and especially the Italian portion 
of it, which he describes at some length in his Defensio secunda, 
remained one of the chief pleasures of his memory through all 
his subsequent life. Nor was it without fruits of a literary kind. 
Besides two of his Latin Epistolae Familiares, one to the Floren- 
tine grammarian Buommattei, and the other to Lucas Holstenius. 
there have to be assigned to Milton’s 16 months on the Continent 
his three Latin epigrams Ad Leonoram Romac canentem, his 
Latin seasons Ad Salsillum poetam romanum aegrotantem, his fine 
Latin hexameters entitled Mansus, addressed to Giovanni Bat- 
tista Manso, and his five Italian sonnets, with a canzone, in 
praise of a Bolognese lady. 

His bosom friend and companion from boyhood, Charles Din 
dati, died in Blackfriars, London, in Aug. 1638, not four montli^ 
after Milton had gone away on his tour. The intelligence dj' 
not reach Milton till some months afterwards, probably not tdi 
his second stay in Florence; and, though he must have learnt 
some of the particulars from his friend’s uncle in Geneva, he 
did not know them fully till his return to England. How pro- 
foundly they affected him appears from his Epitaphium Damonts, 
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then written in memory of his dead friend. The importance of 
this poem in Milton’s biography cannot be overrated. It is per- 
haps the noblest of all his Latin poems; and, though written in 
the artificial manner of a pastoral, it is unmistakably an outburst 
of the most passionate personal grief. In this respect Lycidas^ 
artistically perfect though that poem is, cannot be compared 
with it; and it is only the fact that Lycidas is in English, while 
the Epitaphium Damoms is in Latin, that has led to the notion 
that Edward King of Christ’s college was peculiarly and pre-emi- 
nently the friend of Milton in his youth and early manhood. 

We should not have known, but for an incidental passage in 
the Epitaphium Damoms (160-178), that, at the time of his 
return from Italy, he had chosen a subject for a great poem from 
the Arthurian legend. This epic was to be in English, and he had 
resolved that all his poetry for the future should be in the same 
tongue. 

London and Public Affairs* — Not long after Milton’s re- 
turn Christopher Milton and his wife went to reside at Reading, 
taking the old gentleman with them, while Milton himself pre- 
ferred London. He had first taken lodgings in St. Bride’s church- 
yard, at the foot of Fleet street; but, after a while, probably 
early in 1640, he removed to a “pretty garden house” of his 
own, at the end of an entry, in part of Aldersgate street. His 
sister, whose first husband, Edward Phillips, had died in 1631, 
had married a Mr. Thomas Agar, his successor in the Crown 
Office; and it was arranged that her two sons by her first hus- 
band should be educated by their uncle. John PhL'lips, the 
younger of them, only nine years old, had boarded with him in 
the St. Bride’s churchyard lodgings; and, after the removal to 
Aldersgate street, the other brother, Edward Phillips, only a 
year older, became his boarder also. Gradually a few other boys, 
the sons of well-to-do personal friends, joined the two Phillipses 
whether as boarders or for daily lessons, so that the house in 
Aldersgate street became a small private school. 

The Arthurian epic had been given up, and his mind was rov- 
ing among many other subjects, and balancing their capabilities. 
How he wavered between Biblical subjects and heroic subjects 
from British history, and how many of each kind suggested them- 
selves to him, one learns from a list in his own handwriting among 
the Milton mss. at Cambridge. It contains jottings of no fewer 
than 53 subjects from the Old Testament, eight from the Gospels, 
33 from British and English history before the Conquest, and five 
from Scottish history. It is curious that all or most of them are 
headed or described as subjects for “tragedies,” as if the epic 
form had now been abandoned for the dramatic. There are four 
separate drafts of a pos.sible tragedy on the Greek model under 
the title of Paradise Lost, two of them merely enumerating the 
dramatis personae, but the last two indicating the plot and the 
division into acts. In 1641 he wrote in the Reason of Church 
Government that he was meditating a poem on high moral or 
religious subjects. But the fulfilment of these plans w^as in- 
definitely postponed. Milton became absorbed in the ecclesiastical 
rontroversies following on the king’s attempt to force the epis- 
copal system on the Scots. 

Not until the Church question became paramount did Milton 
enter actively into public affairs. On this question there were 
three parties; the high church party, who wanted episcopacy re- 
tained; the middle party, who wanted it curtailed; and the “root- 
and-branch” party, who wanted it abolished. The manifesto of 
the high church party was issued by Joseph Hall, bishop of 
f-xeter; it was answered in March 1640/41 by five Puritan 
f'lergymen, whose initials put together on the title-page formed 
the word “Smectymnuus.” Thomas Young, Milton’s old tutor, 
was largely responsible for the pamphlet, but Milton’s own hand 
is also discernible in it, and he continued to aid the Smectymnu- 
in their subsequent rejoinders to Hall’s defences of himself. 

In May 1641 he put forth a defence of the Smectymnuan side 
i^i Of Reformation touching Church Discipline in England and 
Causes that hitherto have hindered it. He reviewed English 
‘‘‘ clesiastical history, with an appeal to his countrymen to re- 
sume that course of reformation which he considered to have 
'■ten prematurely stopped in the preceding century, and to sweep 


away the last relics of papacy and prelacy. Among all the root- 
and-branch pamphlets of the time it stood out, and stands out 
still, as the most thorough-going and tremendous. It was fol- 
lowed by four others in rapid succession— 0 / Preiatical Episcopacy 
and whether it may be deduced from the Apostolical Times (June 
1641), Animadversions upon the Remonstrant^ s Defence against 
Smectymnuus (July 1641), The Reason of Church Government 
urged agaimt Prelaty (Feb. 1641/42), Apology against a 
Pamphlet called a Modest Confutatio?i of the Animadversions, 
etc. (March and April 1641/42). The first of these was directed 
chiefly against the middle party, with especial reply to the argu- 
ments of Archbishop Usshcr. The greatest of the four, and the 
most important of all Milton’s anti-episcopal pamphlets after the 
first, is The Reason of Church Government, It is there that Mil- 
ton takes his readers into his confidence, speaking at length of 
himself and his motives in becoming a controversialist. Poetry, 
he declares, was his real vocation; it was with reluctance that he 
had resolved to “leave a calm and pleasing solitariness, fed with 
cheerful and confident thoughts, to embark in a troubled sea of 
noises and hoarse disputes”; but duty had left him no option. The 
great poem or poems he had been meditating could wait; and 
meanwhile, though in prose-polemics he had the use only of his 
“left hand,” that hand should be used with all its might in the 
cause of his country and of liberty. 

Of Milton’s life through the first months of the Civil War 
little is known. He remained in his house in Aldersgate street, 
teaching his nephews and other pupils; and the only scrap that 
came from his pen was the semi-jocose sonnet bearing the title 
“When the Assault was intended to the City.” In the summer of 
1643, however, there was a great change in the Aldersgate street 
household. About the end of May, as his nephew Edward Phillips 
remembered, Milton went away on a country journey, without 
saying whither or for what purpose; and, when he returned, 
about a month afterwards, it was with a young wife, and with 
some of her sisters and other relatives in her company. He had, 
in fact, been in the very headquarters of the king and the 
Royalist army in and round Oxford; and the bride he brought 
back with him was a Mary Powell, the elde.st daughter of Richard 
Powell, of Forest Hill, near Oxford. She was 17 years and four 
months old, while Milton was in his 35th year. However the 
marriage came about, it was a most unfortunate event. The 
Powell family were strongly Royalist, and the girl herself seems 
to have been frivolous and entirely unsuited for the .studious life 
in Aldersgate street. Hardly were the honeymoon festivities over, 
when, her sisters and other relatives having returned to Forest 
Hill, she pined for home again and begged to be allowed to go 
back on a visit. Milton consented, on the understanding that 
the visit was to be a brief one. This seems to have been in July 
1643. Soon, however, the intimation from Forest Hill was that 
he need not look ever to have his wife in his house again. The 
resolution seems to have been mainly the girl’s own; but, as the 
king’s cause was then prospering in the field, Edward Phillips 
was probably right in his conjecture that the whole of the Powell 
family had repented of their sudden connection wdth so prominent 
a Parliamentarian and assailant of the Church of England as 
Milton. While his wife was away, his old father, who had been 
residing for three years with his younger and lawyer son at Read- 
ing, came to take up his quarters in Aldersgate street. 

Milton’s answer to the insult of his wife’s desertion was most 
characteristic. The Doctrine, and Discipline of Divorce, Restored 
to the good of both Sexes from the Bondage of Canon Law and 
other Mistakes was the title of a pamphlet put forth by him in 
August 1643, without his name, but with no effort at concealment, 
declaring the notion of a sacramental sanctity in the marriage 
relation to be a clerically invented superstition, and arguing that 
inherent incompatibility of character, or contrariety of mind, 
between two married persons is a perfectly just reason for divorce. 
There was no reference to his own case, except by implication: 
but the boldness of the speculation roused attention and sent a 
shock through London. It was a time when the authors of heresies 
of this sort, or of any sort, ran considerable risks. That there 
might be no obstacle to a more public prosecution, Milton put his 
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name to a second and much enlarged edition of the tract, in 
February 1644, dedicated openly to the parliament and the as- 
sembly. Then, for a month or two, during which the gossip about 
him and his monstrous doctrine was spreading more and more, he 
turned his attention to another subject. In June 1644 he published 
a treatise Of Education. 

In July he returned to the divorce subject in a pamphlet 
addressed specially to the clergy and entitled Tiic Judgment of 
Martin Bucer concermng Divorce. The outcry against him then 
reached its height. A sermon was preached against him before the 
houses of parliament, and efforts were made to bring him within 
parliamentar>’ censure. The lead w^as taken by the Stationers’ 
Company, who had a technical ground of complaint against him. 
His first divorce treatise, though published immediately after the 
“Printing Ordinance,** requiring all publications to be licensed 
and registered in the books of the Stationers’ Company, had been 
issued without license and without registration. Complaint to 
this effect was made against Milton, with some others liable to 
the same charge in a petition of the Stationers of the House of 
Commons in August 1644; and the matter came before committee 
both in that House and in the Lords. 

It is to this circumstance that the world owes the mo.st popular 
and eloquent, if not the greatest, of all Milton’s prose writings, 
his famous Areopa^itica, a Speech of Mr. John Milton for the 
Liberty of Unlicensed Printing, to the Parliameftt of England. 
It appeared on Nov. 25, 1644, deliberately unlicensed and un- 
registered, and was a remonstrance addressed to the parliament, 
calling for the repeal of their ordinance of June 1643 and attacking 
the whole system of licensing and censorship of the press. Though 
repeal did not follow, the pamphlet virtually accomplished its 
purpose. The licensing system had received its death-blow; and, 
though the Stationers returned to the charge in another complaint 
to the House of Lords, Milton s offence against the press ordinance 
w*as condoned. To this period there belong, in the shap)e of verse, 
only his sonnets ix. and x., the first to some anonymous lady, and 
the second “to the Lady Margaret Ley,” with perhaps the Greek 
lines entitled Philosophus ad regem quendam. In March 1644/5 
he published simultaneously his Tetrachordon: Expositions upon 
the four chief places of Scripture which treat of Marriage, and his 
Colasterion, a Reply to a nameless Answer against the Doctrine 
and Discipline of Divorce. In these he replied to his chief recent 
assailants, lay and clerical, with merciless severity. 

So far as Milton w^as concerned personally, his interest in the 
divorce speculation came to an end in July or August 1645, 
when, by friendly interference, a reconciliation was effected be- 
tween him and his wife. The ruin of the king’s cause at Naseby 
had sugge.sted to the Powells that it might be as well for their 
daughter to go back to her hu.sband after their two years of sep- 
aration. 

By this time, having an increasing number of pupils, he had 
taken a house in Barbican, where he stayed till Sept, or Oct, 1647. 
Among his first occupations there must have been the revision 
of the proof sheets of the first edition of his collected poems. It 
appeared as a tiny volume, copies of which are now very rare, 
wdth the title, Poems of Mr. John Milton^ both English and Latin, 
composed at several times. Printed by his true Copies, The songs 
were set in Musick by Mr. Henry Lawes. . . . The title-page 
gives the date 1645, ^ut Jan. 2, 1645/6, seems to have been the 
exact day of its publication. In English there were only the four 
sonnets now numbered xi.-xiv., the first two entitled “On the 
Detraction which followed upon my writing certain Treatises,” 
the third “To Mr. Henry Lawes on his Airs,” and the fourth “To 
the Religious Memory of Mrs. Catherine Thomson,” together 
with the powerful anti-Presbyterian invective or “tailed sonnet” 
entitled “On the New Forcers of Conscience under the Long 
Parliament”; and in Latin there were only the ode Ad Joannem 
Rousium, the Apologus de Rustico et Hero, and one interesting 
“Familiar Epistle” (April 1647) addressed to his Florentine friend 
Carlo Dati. 

The fall of Oxford in 1646 compelled the whole of the Powell 
family to seek refuge in London, and most of them found shelter 
in Milton’s house. His first child, Anne, was born there on July 


29, that year; on Jan. i, 1646/7, his father-in-law Richard Powell 
died there, leaving his affairs in confusion; and in the following 
March his own father died there, at the age of 84, and was buried 
in the adjacent church of St. Giles, Cripplegate. 

From Barbican Milton removed, in Sept, or Oct. 1647, to a 
smaller house in that part of High Holborn which adjoins Lin- 
coln's Inn Fields. His Powell relatives had now left him, and 
he had reduced the number of his pupils, or perhaps kept only 
his two nephews. But, though thus more at leisure, he did not 
yet resume his projected poem, but occupied himself rather with 
three works of scholarship, which he had already for some time 
had on hand. One was the compilation in English of a complete 
history of England, or rather of Great Britain, from the earliest 
times; another was the preparation in Latin of a complete system 
of divinity, drawn directly from the Bible; and the third was 
the collection of materials for a new Latin dictionary. Milton 
had always a fondness for such labours of scholarship and com- 
pilation. Of a poetical kind there is nothing to record, during his 
residence in High Holborn, but an experiment in psalm-trans- 
lation, in the shape of Ps. Ixxx.-lxxxviii. done into service-metre 
in April 1648, and the sonnet to Fairfax, written in September of 
the same year. 

Milton’s Secretaryship^ — Milton’s sonnet “On the Lord Gen- 
eral Fairfax, at the siege of Colchester,” attested the exultation 
of the writer at the triumph of the parliamentary cause. When 
the king was beheaded (1649) the first Englishman of mark out 
of parliament to attach himself openly to the new republic was 
John Milton. This he did by the publication of his pamphlet 
entitled Tenure of Kings and Magistrates, proving that it is 
lawful, and hath been held so in all ages, for any who have the 
power, to call to account a Tyrant or wicked King, and, after 
due conviction, to depose and put him to death, if the ordinary 
Magistrate have neglected or denied to do it. It was out within 
a fortnight after the king’s death, and was Milton’s last per- 
formance in the house in High Holborn. In March 1649 Milton 
was offered, and accepted, the secretaryship for foreign tongues 
to the council of state of the new Commonwealth. The salary 
was to be £288 a year (worth about £1,500 a year now). To be 
near his new duties in attendance on the council, he removed at 
once to temporary lodgings at Charing Cross. Thus he must at 
once have made acquaintance with President Bradshaw, Fairfax. 
Cromwell himself. Sir Henry Vane, Whitelocke, Henry Marten, 
Haselrig, Sir Gilbert Pickering and the other chiefs of the council 
and the Commonwealth, if indeed he had not known some of them 
before. After a little while, for his greater convenience, official 
apartments were assigned him in Whitehall itself. 

At the date of Milton’s appointment to the secretaryship he 
was 40 years of age. His special duty was the drafting in Latin 
of letters sent to foreign states and princes, and the examination 
and translation of letters in reply. As Latin was the language 
employed in the written diplomatic documents, his post came to 
be known indifferently as the secretaryship for foreign tongues 
or the Latin secretaryship. In that post, however, his duties, 
more particularly at first, were very light in comparison with those 
of his official colleague, Walter Frost, the general secretary. 
Foreign powers held aloof from the English republic as much as 
they could; and Milton’s presence was required only when some 
piece of foreign business turned up. Hence, from the first, his 
employment in very miscellaneous work. Especially, the council 
looked to him for everything in the nature of literary vigilance 
and literary help in the interests of the struggling Commonwealth. 
He was employed in the examination of suspected p)apers, and in 
interviews with their authors and printers; and he executed several 
great literary commissions expressly entrusted to him by the 
council. The first of these was his pamphlet entitled Observation.^ 
on the Articles of Peace (between Ormonde and the Irish), pub 
lished in May 1649. A passage of remarkable interest in it i - 
one of eloquent eulogy on Cromwell. More important still was 
the Eikonoklastes (which may be translated “Image-Smasher’ ) 
published by Milton in Oct. 1649, by way of counterblast to the 
famous Eikon Basilike (“Royal Image”), which had been iu 
circulation in thousands of copies since the king’s death, and 
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had become a kind of Bible in all Royalist households, on the 
supposition that it had been written by the royal martyr himself. 
{See G AUDEN, John.) In the end of 1649 there appeared abroad 
the Defensio regia pro Carolo /., by Salmasius, the greatest 
scholar of Europe. Milton threw his whole strength into a reply, 
through the year 1650, interrupting himself only by a new and 
enlarged edition of his Eikonoklastes. His Latin Pro populo anglU 
cano defensio (1651) ran at once over the British Islands and 
the Continent, and was received by scholars as an annihilation 
of Salmasius. Through the rest of 1651 the observation was that 
the two agencies which had co-op>eratcd most visibly in raising 
the reputation of the Commonwealth abroad were Milton’s books 
and Cromwell’s battles. 

Through 1651 Milton also acted as licenser and superintending 
editor of the Mercurius politicus, a newspaper issued twice a week, 
of which Marchamont Nedham was the working editor and 
proprietor. Milton’s hand is discernible in some of the leading 
articles. 

About the end of 1651 Milton left his official rooms in White- 
hall for a “garden house” he had taken on the edge of St. James’s 
park in what was then called Petty France, Westminster, but is 
now York street. Milton had now more to do in the special 
work of his office, in consequence of the increase of correspond- 
ence with foreign powers. But he had for some time been in 
ailing health; and a dimness of eyesight which had been growing 
upon him gradually for ten years had been settling rapidly, since 
his labour over the answer to Salmasius, into total blindness. 
Before or about May 1652, when he was but in his 44th year, his 
blindness became total, and he could go about only with some one 
to lead him. Hence a rearrangement of his secretarial duties. 
Such of these duties as he could perform at home, or by oc- 
casional visits to the Council Office near, he continued to per- 
form; but much of the routine work was done for him by an 
assistant, a well-known German, George Rudolph Weekherlin, 
succeeded later by Philip Meadows and, eventually, by Andrew 
Marvell. Precisely to this time of a lull in Milton’s secretaryship 
on account of his ill-health and blindness we have to refer his two 
great companion sonnets “To the Lord General Cromwell” and 
“To Sir Henry Vane the Younger.” 

In 1652 died his only son, who had been born at Whitehall in 
the March of the preceding year. His wife died in 1653/4, just 
after she had given birth to his third daughter, Deborah. With 
the three children thus left him — ^Annc, but six years old, Mary, 
not four, and the infant Deborah — the blind widower lived on in 
his house in Petty France in such desolation as can be imagined. 
He had recovered sufficiently to resume his secretarial duties; 
and the total number of his dictated state letters for the single 
year 1652 is equal to that of all the state letters of his preceding 
term of secretaryship put together. To the same year there be- 
long also three of his Latin “Familiar Epistles.” In December 
1652 there was published Joannis Philippi Angli responsio ad 
apologiam anonymi cujusdam ienebrioms, being a reply by Mil- 
ton’s younger nephew, John Phillips, but touched up by Milton 
himself, to one of several pamphlets that had appeared against 
Milton for his slaughter of Salmasius. 

In Dec. 1653 Cromwell’s formal sovereignty began under the 
name of the Protectorate, causing a split in the party. Milton 
adhered to Cromwell, and was his Latin secretary through the 
whole of the Protectorate. For a while, indeed, his Latin letters to 
foreign states in Cromwell’s name were but few, the reason for 
which may have been that he was then engaged on an answer to 
the pamphlet from The Hague entitled RegU sanguinis clamor ad 
coelum adversus parricidas anglicanos (March 1652). It came 
out in May 1654, with the title Joannis Miltoni Angli pro populo 
^Hlicano defensio secunda (Second Defence of John Milton, 
l‘^nglishman, for the People of England). The author of Regii 
i^angmnis clamor was Dr. Peter du Moulin the younger, then 
moving about in English society, close to Milton; but the reply 
is made to Alexander More, a professor at Middelburg, to whom 
ihc pamphlet was attributed. The Defensio contains passages of 
‘^mgular autobiographical and historical value, and includes lauda- 
tory sketches of such eminent Commonwealth’s men as Bradshaw, 
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Fairfax, Fleetwood, Lambert and Overton, together with a long 
panegyric on Cromwell himself and his career, which remains to 
this day unapproached for elaboration and grandeur by any esti- 
mate of Cromwell from any later pen. 

From about the date of the publication of the Defensio Sectinda 
to the beginning of 1655 the only specially literary relics of Mil- 
ton’s life are his translations of Ps. i.-viii. in different metres, 
done in Aug. 1654, his translation of Horace’s Ode, i. 5, done 
probably about the same time, and two of his Latin “Familiar 
Epistles.” The most active time of his secretaryship for Cromwell 
was from April 1655 onwards. Milton’s office was then redefined; 
the ordinary Foreign Office work was taken off his hands and he 
was left to deal with special occasions. Hardly was the arrange- 
ment made when a signal occasion did occur. In May 1655 all 
England was horrified by the news of the massacre of the Vaudois 
Protestants (Waldenses) by the troops of Emanuele II., duke of 
Savoy and prince of IMedmont, in consequence of their dis- 
obedience to an edict requiring them either to leave their native 
valleys or to conform to the Catholic religion. Cromwell and his 
council took the matter up with all their energy; and the burst 
of indignant letters on the subject despatched in that month and 
the next to the duke of Savoy himself, Louis XIV. of France, 
Cardinal Mazarin, the Swiss cantons, the states-general of the 
United Provinces, and the kings of Sweden and Denmark, were all 
by Milton. His famous sonnet “On the Late Massacre in Pied- 
mont” was his more private expression of feeling on the same 
occasion. Milton’s last Latin pamphlets, the Pro se Defensio, and 
the Scriptum do mini protect oris, appeared in August. 

Through the rest of Cromwell’s Protectorate, Milton’s life was 
of comparatively calm tenor. He was in much better health than 
usual, bearing his blindness with courage and cheerfulness; he 
was steadily busy with important despatches to foreign powers 
on behalf of the l*rotector, then in the height of his great foreign 
policy; and his house in Petty France seems to have been, more 
than at any previous time since the beginning of his blindness, a 
meeting-place for friends and visitors, and a scene of pleasant 
hospitalities. The four sonnets now numbered xix.-xxii., one of 
them to young Lawrence, the son of the president of Cromwell’s 
council, and two of the others to Cyriack Skinner, once his pupil, 
belong to this time of domestic quiet, as do also no fewer than 
ten of his Latin “Familiar Epistles.” His marriage to Katherine 
Woodcock on Nov. 12, 1656 brought him a brief period of 
domestic happiness; but, after only 15 months, he was again a 
widower, by her death in childbirth in February 1657/8. The 
touching sonnet which clo.scs the series of Milton’s Sonnets is his 
tribute to the memory of his second marriage. Some of his 
grcate.st despatches for Cromwell, including letters, of the highest 
importance, to Louis XIV., Mazarin and Charles Gustavus of 
Sweden, belong to the year 165S. On the whole, there is no doubt 
of Milton’s high opinion of Cromwell; but he felt some doubts 
about his later policy, which he expressed in the Defensio Secunda. 
Above all, he was di.sappointcd with Cromwell’s church policy. 
Milton was strongly for complete disestablishment, and Crom- 
well’s conservation of the Established Church must have been 
Milton’s deepest disappointment with Cromwell’s rule. 

Cromwell’s death on Sept. 3, 1658 left the Protectorship to 
his son Richard. Milton and Marvell, now his assistant secretary, 
continued in their posts, and a number of the Foreign Office 
letters of the new Protectorate were of Milton’s composition. 
In Oct. 1658 appeared a new edition of his Defensio prima, and, 
early in 1659, a new English pamphlet, entitled Treatise of Civil 
Power in Ecclesiastical Causes showing that it is not lawful to 
compel in Matters of Religion, in which he advocated the separa- 
tion of Church and State. To Richard’s Protectorate also be- 
longs one of Milton’s Latin “Familiar Epistles.” 

His last work for the Commonwealth was a desperate struggle 
to avert the restoration of the monarchy. In a Letter to a Friend 
concerning the Ruptures of the Commonwealth, written in Oct. 
1659, he had propounded a scheme of a kind of dual government 
for reconciling the army chiefs with the Rump; through the 
following winter, marked only by two of his Latin “Faniiliar 
Epistles,” his anxiety over the signs of the growing enthus i as m 
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throughout the country for the recall of Charles II. had risen 
to a passionate vehemence which found vent in a pamphlet 
entitled The Ready atid Easy Way to Establish a Free Common- 
ural:li, and the Excellence thereof compared with the Incon- 
veniences and Dangers of readmitting Kingship to this Nation. 
An abridgment of this pamphlet was addressed by him to General 
Monk in a letter entitled "The Present Means and Brief Delinea- 
tion of a Free Commonwealth” (March 1660). Milton's pro- 
posal was that the central governing apparatus of the British 
Islands for the future should consist of one indissoluble grand 
council or parliament, which should include all the political 
chiefs, while there should be a large number of provincial councils 
or assemblies sitting in the great towns for the management of 
local and county affairs. 

Not even when the king’s cause was practically assured would 
Milton be silent. In Brief Notes upon a late Sermon (April 1660) 
he made another protest against the recall of the Stuarts, and in 
the same month he sent forth a second edition of his Ready and 
Easy IFoy, containing additional passages of the most violent 
denunciation of the royal family, and of prophecy of the deg- 
radation and di.saster they would bring back with them. This 
was the dying effort. Charles II. returned to London on May 29, 
and by then the chief republicans had scattered themselves, and 
Milton was hiding in an obscure part of the city. 

After the Restoration^ — ^How Milton escaped the scaffold at 
the Restoration is a mystery now, and was a mystery at the time. 
The Commons voted that he should be taken into custody by the 
serjeant-at-arms, for prosecution by the attorney-general on 
account of his Eikonoklastes and Defensio prima, and that all 
copies of those books should be called in and burnt by the hang- 
man. There was a story that Milton had once protected Davenant 
and now owed his immunity to him ; but it is more likely that he 
was protected by the influence of Marvell, by Arthur Annesley, 
aftenvards carl of Anglesey, and by other friends who had in- 
fluence at court. At ail events, on Aug. 29, 1660, when the In- 
denmity Bill did come out complete, with the king’s assent, Mil- 
ton did not appear as one of the exceptions on any ground or in 
any of the grades. He was actually taken into custody, though 
the prosecution w’as quashed by the Indemnity Bill, and com- 
plained to the Commons of the fee charged for his release. 

Milion did not return to Petty France. For the first months 
after he was free he lived as closely as possible in a house near 
w’hat is now Red Lion square, Holbom. Thence he removed, ap- 
parently early in 1661, to a house in Jewin street, in his old 
Aldersgate street neighbourhood. In Jewin street Milton re- 
mained for two or three years, or from 1661 to 1664. Thi^ is 
the time of wteh he says: — 

. . . though fallen on evil days, 

On evil days though fallen, and evil tongues, 

In darkness, and with dangers compassed round, 

And solitude. 

The “evil days’* were those of the Restoration in its first or 
Clarendonian .stage, with its revenges and reactions, its open 
proclamation and practice of anti-Puritanism in morals and in 
literature no less than in politics. His few friends were mostly 
Nonconformists of some denomination, who were themselves under 
similar obloquy. Besides his two nephews, the faithful Andrew 
Marvell, Cyriack Skinner and some others of his former ad- 
mirers, we hear chiefly of a Dr. Nathan Paget and of several 
young men who would drop in upon him by turns, partly to act 
as bis amanuenses, and partly for the benefit of lessons from him 
— one of them a Quaker youth, named Thomas Ellwood. His 
three daughters, on whom he ought now to have been able prin- 
cipally to depend, were his most serious domestic trouble. The 
poor motherle.ss girls, the eldest in her 17th year in 1662, the sec- 
ond in her 15th and the youngest in her nth, had grown up, in 
their father’s blindness and too great self-absorption, ill-looked- 
after and but poorly educated; and the result now appeared. 
They “made nothing of neglecting him”; they rebelled against 
the drudgery of reading to him or otherwise attending on him; 
they “did combine together and counsel his maid-servant to 
cheat him in her marketings”; they actually “had made away 


some of his books, and would have sold the rest.” 

It was to remedy this state of things that Milton consented to 
a third marriage. On Feb. 24, 1662/3 he married Elizabeth 
Minshull, a relative of Dr. Paget. She proved an excellent wife; 
and the Jewin street household, though the daughters remained 
in it, must have been under better management from the time of 
her entry into it. Meanwhile, he had been building up his Paradise 
Lost. He had begun the poem in earnest, we are told, in 1658 
at his house in Petty France. He had made but little way when 
there came the interruption of the Restoration; but the work had 
been resumed in Jewin street and prosecuted there steadily, by 
dictations of 20 or 30 lines at a time to whatever friendly or hired 
amanuensis chanced to be at hand. Considerable progress had 
been made in this way before his third marriage; and after that 
the work proceeded apace, his nephew, Edward Phillips, who was 
I then out in the world on his own account, looking in when he 
could to revise the growing manuscript. 

Not very long after the third marriage, probably in 1664, be 
removed to another house, with a garden, in “Artillery Walk, 
leading to Bunhill Fields.” Here Paradise Lost was certainly 
finished before July 1665 — Aubrey says in 1663 — for when Milton 
and his family, to avoid the Great Plague of London, went into 
temporary country-quarters in a cottage in Chalfont St. Giles, 
Buckinghamshire (Milton’s cottage here is still standing, and is 
open to visitors), the finished manuscript was taken with him. 
This we learn from Thomas Ellwood, who had taken the cottage 
for him, and was allowed to take a copy of the manuscript away 
with him for perusal, during Milton’s stay at Chalfont {Life of 
Thomas Ellwood, 1714). On April 27, 1667 Milton concluded an 
agreement, still preserved in the British Museum, with Samuel 
Simmons, printer, of Aldersgate street, London, to di.^pose of 
the copyright for £5 down, the promise of another £5 after the 
sale of the first edition of 1,300 copies, and the further promise of 
two additional sums of £5 each after the sale of two more editions 
of the same size respectively. The poem was entered in the Sta- 
tioners’ Registers on Aug. 20 following, and shortly after that date 
it was out in London as a neatly printed small quarto, with the 
title Paradise Lost: A Poem written in Ten Books: By John Mil- 
ton. The sale of an edition of 1,300 copies in 18 months proves 
that the poem found a wide circle of readers. “This man cuts us 
all out, and the ancients too,” is the saying attributed to Dryden on 
the occasion; and it is the more remarkable because the one objec- 
tion to the poem which at first, we are told, “stumbled many” must 
have “stumbled” Dryden most of all. Except in the drama, rhyme 
was then thought essential in anything professing to be a poem; 
blank verse was hardly regarded as verse at all; Dryden especially 
had been and was the champion of rhyme, contending for it 
even in the drama. That, notwithstanding this obvious blow 
struck by the poet at Dryden ’s pet literary theory, he should have 
welcomed the poem so enthusiastically and proclaimed its merits 
so emphatically, says much at once for his critical perception and 
for the generosity of his temper. According to Aubrey, Dryden 
requested Milton’s leave to turn the poem into a rhymed drama, 
and was told he might “tag his verses if he pleased.” The result 
is seen in Dryden’s opera, The State of Innocence afid the Fall 
of Man (1675). One consequence of Milton’s renewed celebrity 
was that visitors of all ranks again sought him out for the honour 
of his society and conversation. His obscure house in Artillery 
Walk, Bunhill, we are told, became an attraction now, “much 
more than he did desire,” for the learned notabilities of his time 
Last Years. — Accounts have come down to us of Milton’s per- 
sonal appearance and habits in his later life. They describe hin^ 
as to be seen every other day led about in the streets in the 
vicinity of his Bunhill residence, a slender figure, of middle stature 
or a little less, generally dressed in a grey cloak or overcoat, and 
wearing sometimes a small silver-hilted sword, evidently in feeble 
health, but still looking younger than he was, with his lightish 
hair, and his fair, rather than aged or pale, complexion. He wouM 
sit in his garden at the door of his house, in warm weather, in the 
same kind of grey overcoat, “and so, as well as in his room, re- 
ceived the visits of people of distinguished parts, as well as 
quality.” Within doors he was usually dressed in neat black 
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He was a very early riser, and very regular in the distribution of 
his day, spending the first part, to his midday dinner, always 
in his own room, amid his books, with an amanuensis to read 
for him and write to his dictation. Music was always a chief part 
of his afternoon and evening relaxation, alike when he was 
by himself or when friends were with him. His manner with 
friends and visitors was extremely courteous and affable, with 
just a shade of stateliness. In free conversation, either at the 
midday dinner, when a friend or two happened, by rare accident, 
to be present, or more habitually in the evening and at the light 
.supper which concluded it, he was the life and soul of the com- 
pany, from his “flow of subject” and his “unaffected cheerful- 
ness and civility,” though with a marked tendency to the satirical 
and sarcastic in his criticisms of men and things. This tendency 
to the sarcastic was connected by some of those who observed it 
with a peculiarity of his voice or pronunciation. “He pronounced 
the letter r very hard,” Aubrey tells us, adding Dryden’s note 
on the subject : ^^litera camna, the dog-letter, a certain sign of a 
satirical wit.” He was extremely temperate in the use of wine or 
any .strong liquors, at meals and at all other times; and when 
supper was over, about nine o’clock, “he smoked his pipe and 
drank a glass of water, and went to bed.” He suffered much from 
gout, the effects of which had become apparent in a .stiffening of 
his hands and finger- joints, and the recurring attacks of which in 
its acute form were very painful. His favourite poets among the 
(Ireeks were Homer and the Tragedians, especially Euripides; 
among the Latins, Virgil and Ovid; among the English, Spcn.ser 
and Shakespeare. Among his English contemporaries, he thought 
most highly of Cowley. He had ceased to attend any church, 
belonged to no religious communion, and had no religious ob- 
.servances in his family. His reasons for this were a matter for 
curious surmi.se among his friends, because of the profoundly 
religious character of his own mind; but he does not seem ever 
to have furni.shcd the explanation. The matter became of less 
interest perhaps after 16C9, when his three daughters ceased to 
reside with him, having been sent out “to learn some curious and 
ingenious sorts of manufacture that are proper for women to 
learn, particularly embroideries in gold or silver.” After that 
the household in Bunhill consisted only of Milton, his wife, a 
.single maid-servant, and the “man” or amanuensis who came in 
for the day. 

In i66g he published Accedence commenced Grammar, and in 
1670 his History of Britain to the Norman Conquest, and 
a Latin digest of Ramist logic, entitled Artis loi'icae plenior 
institutio. In 1671 there followed his Paradise Regained and 
Samson AgonisteSy bound together in one small volume, and giv- 
ing ample proof that his poetic genius had not exhausted itself 
in the preceding great epic. In 1673, Milton ventured on the 
dangerous experiment of one more political pamphlet, in which, 
under the title Of True Religiony he put forth, with a view to 
popular acceptance, as mild a version as pos.sible of his former 
principles on the topics discus.sed. In the same year appeared 
the second edition of his Poems . . . both English and Latin, 
which included, with the exception of the Sonnets to Cromwell, 
Fairfax, Vane and the second address to Cyriack Skinner, all 
the minor poems. 

In 1674 the second edition of Paradise Lost, in 12 books in- 
stead of 10, appeared, and his Efnstolae FamUiares, together with 
his Cambridge Prolusiones. On Nov. 8, 1674, Milton died, in 
his house in Bunhill, of “gout struck in,” at the age of 65 years 
and II months. He was buried, the next Thursday, in the church 
of St. Giles, Cripplegate, beside his father; a considerable con- 
course attending the funeral. 

Posthumous Publications. — Of masses of manuscript that 
had been left by Milton, some portions saw the light posthum- 
ously. Prevented in the last year of his life from publi.shing his 
hat in State Letters in the same volume with his Latin Familiar 
F^pistlesy he had committed the charge of the State Letters, pre- 
P‘ircd for the press, together with the completed manuscript of his 
L.itin Treatise of Christian Doctrine, to a young Cambridge 
f^cholar, Daniel Skinner, who had been among the last of his 
amanuenses, and had, in fact, been employed by him especially in 
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copying out and arranging those two important mss. Negotiations 
were on foot, after Milton’s death, between this Daniel Skinner 
and the Amsterdam printer, Daniel Elzevir, for the publication of 
both mss., when the English government interfered, and the mss. 
were sent back by Elzevir, and thrown aside, as dangerous rubbish, 
in a cupboard in the State Paper Office. Meanwhile, in 1676, a 
London bookseller, named Pitt, who had somehow got into his 
posse.ssion a less perfect, but still tolerably complete, copy of the 
State Letters, had brought out a surreptitious edition of them, 
under the title Literae pseudo^senatus anglicani, Cromwellii . . . 
nomine et jussu conscript ae a Joanne Miliono. No other 
posthumous publications of Milton’s appeared till 1681, when 
another bookseller put forth a slight tract entitled Mr. John Mil- 
ton's Character of the Long Parliament and Assembly of Divines, 
in 1641, consisting of a page or two, of rather dubious authen- 
ticity, said to have been withheld from his History of Britain in 
the edition of 1670. In 1682 appeared A Brief History of Mos- 
covia, and of other less-known Countries lying Eastward of Rus- 
sia as far as Cathay . . . undoubtedly Milton's, and a specimen 
of those prose compilations with which he sometimes occupied 
his leisure. Of the fate of his collections for a new Latin Dic- 
tionary, which had swelled to three folio volumes of ms., all that 
is known is that, after having been used by Edward Phillips for his 
Enchiridion and Speculum, they came into the hands of a com- 
mittee of Cambridge scholars, and were used for that Latin dic- 
tionary of 1693, called The Cambridge Dictionary, on which 
Ain.sworth’s Dictionary was based. In 1698 there was published 
in three folio volumes, under the editorship of John Toland, the 
first collective edition of Milton’s prose works, professing to 
have been printed at Amsterdam, though really printed in London. 
A ver>" interesting folio volume, jmblished in 1743 by “John 
Nickolls, junior,” under the title of Original Letters and Papers 
of State addressed to Oliver Cromwell, consists of a number 
of intimate Cromwellian documents that had somehow come into 
Milton’s possession immediately after Cromwell’s death, and 
were left by him confidentially to the Quaker Ellwood. Finally, 
a chance search in the London State Paper Office in 1823 having 
discovered the long-lost parcel containing the mss. of Milton’s 
Latin State Letters and his Latin Treatise of Christian Doctrine, 
as these had been sent back from Amsterdam a hundred and fifty 
years before, the Treatise of Christian Doctrific was, by the com- 
mand of George IV., edited and published in 1825 by the Rev. 

C. R. Sumner, under the title of Joannis Miltoni Angli de doc- 
trifui Christiana libri duo posthumi. An English translation, by 
the editor, was published in the same year. Those state papers 
of Milton which had not been already printed were edited by W. 

D. Hamilton for the Camden Society, in 1S59. 

Milton as Writer. — Milton’s lii'^rary life divides into three 
almost mechanically distinct periods: (1) the time of his youth 
and minor poems, (2) his middle twenty years of prose polemics, 
and (3) the time of his later Muse and greater poems. 

Had Milton died in 1640, when he was in his thirty-second 
year, and had his literary remains been then collected, he would 
have been remembered as one of the best Latinists of his genera- 
tion and one of the most exquisite of minor English poets. In the 
latter character, more particularly, he would have taken his place 
as one of that interesting group or series of English poets, com- 
ing in the next forty years after Spenser, who, because they all 
acknowledged a filial relationship to Spenser, may be called collec- 
tively the Spenserians. In this group Milton w^ould have been 
entitled, by the small collection of pieces he had left, and which 
would have included his Ode on the Nativity, his U Allegro and 
II Penseroso, his Comus and his T^ycidas, to recognition as in- 
dubitably the very highest and finest. There was in him that 
peculiar Spenserian something which might be regarded as the 
poetic faculty in its essence, with a closeness and perfection of 
verbal finish not to be found in the other Spenserians, or even 
in the master himself. But owning disciplcship to Spenser as 
the author did, he w\as a Spenserian with a difference belonging 
to his own constitution — ^which prophesied the passage of Eng- 
lish poetry out of the Spenserian into a kind that might be called 
the Miltonic. This Miltonic something, distinguishing the new 
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poet from other Spenserians, was more than mere perfection of 
literary finish. It consisted in an avowed consciousness already 
of the os magna soniturnm, “the mouth formed for great utter- 
ances." that consciousness resting on a peculiar substratum of 
I>ers(»nal character that had occasioned a new theory of literature. 
“He who would not be frustrate of his hope to write well here- 
after on laudable things ought himself to be a true poem'' was 
Milton's own memorable expression afterwards of the principle 
that had taken possession of him from his earliest days; and this 
principle of moral manliness as the true foundation of high 
literary effort, of the inextricable identity of all literary produc- 
tions in kiml, and their coequality in worth, with the personality 
in which they have their origin, might have been detected, in 
more or less definite shape, in all or most of the minor poems. 
It is a specific form of that general Platonic doctrine of the in- 
vincibility of virtue which runs through his Comits. 

That a youth and early manhood of such poetical promise 
should have been succeeded by twenty years of all but incessant 
prose polemics has been a matter of regret with many. But this 
is to ignore his political and social side. Milton was not only the 
greatest pamphleteer of his generation — head and shoulders above 
the rest — but there is no life of that time, not even Cromwell's, 
in which the history of the great Revolution in its successive 
phases, so far as the deep underlying ideas and .‘^peculations were 
concerned, may be more intimately and instructively studied than 
in Milton's. Then, on merely literary grounds, what an interest 
in those prose remains! From the entire series there might be 
a collection of specimens, unequalled anywhere else, of the ca- 
pabilities of that older, grander and more elaborate English prose 
of which the Elizabethans and their immediate successors were 
not ashamed. 

While it is wrong to regard Milton's middle twenty years of 
prose polemics as a degradation of his genius, who does not exult 
in the fact that such a life was rounded off by a final stage of com- 
pulsory calm, when the “singing robes” could be resumed, and 
Fiiradisc Lost, Paradise Regained and Samson Agonistes could 
issue in succession from the blind man’s chamber? Of the.se three 
poems, and what they reveal of Milton, no need here to speak at 
length. Paradise Lost is one of the few monumental works of 
the world, with nothing in modern epic literature comparable to 
it except the great poem of Dante, This is best perceived by those 
who i^enelrate beneath the beauties of the merely terrestrial por- 
tion of the story, and w'ho recognize the coherence and the splen- 
dour of that vast symbolic phantasmagory by which, through the 
wars in heaven and the subsequent revenge of the expelled arch- 
angel. it paints forth the connection of the whole visible universe 
of human cognisance and history with the grander, pre-existing 
and still environing world of the eternal and inconceivable. To 
this great epic Paradise Regained is a sequel, and it ought to be 
read as .‘^uch. The best critical judgment now pronounces Para- 
dise Regained to be not only, within the possibilities of its briefer 
theme, a worthy sequel to Paradise Lost, but also one of the most 
artistically perfect {Xiems in any language. Finally the ]K)cm 
in which Milton bade farewell to the Muse, and in which he 
reverted to the dramatic: form, proves that to the very end his 
right hand had lo.st none of its power or cunning, Samson 
Agonistes is the most powerful drama in the English language 
after the severe Greek model, and it has the additional interest 
of being .so contrived that, without any deviation from the strictly 
objective incidents of the Biblical story which it enshrines, it 
is yet the poet's own epitaph and his condensed autobiography. 

Much light is thrown upon Milton’s mind in his later life, and 
even upon the poems of that period, by his posthumous Latin 
Treatise of Christian Doctrine. It differs from all his other prose 
writings of any importance in being cool, abstract and didactic. 
Professing to be a sy.stem of divinity derived directly from the 
Bible, it h really an exposition of Milton’s metaphysics and of 
his reasoned opinions on all que.stions of philosophy, ethics and 
politics. The general effect is to show that, though he is rightly 
regarded as the very genius of English Puritanism, its representa- 
tive poet and idealist, yet he was not a Puritan of what may be 
called the lirst wave, or that wave of Calvinistic orthodoxy which 


broke in upon the absolutism of Charles and Laud, and set the 
English Revolution agoing. He belonged distinctly to that larger 
and more persistent wave of Puritanism which, passing on through 
Independency, and an endless variety of sects, many of them 
rationalistic and freethinking in the extreme, developed into 
what has ever since been known as English Liberalism. The trea- 
tise makes clear that, while Milton w^as a most fervid theist and 
a genuine Christian, believing in the Bible, and valuing the Bible 
over all the other books in the world, he was at the .same time 
one of the most intrepnd of English thinkers and theologians. 

Bibliography. — ^Mss. of the poems of Milton's earlier period in hi? 
own handwriting are preserved in the library of Trinity college, Cam- 
bridge. These are not enumerated among the gifts made by Sir Henry 
Newton Puckering in 1691, but presumably belonged to him, and 
came to the library at his death in 1700, as they were found by Charles 
Mason, a fellow of the college, among papers and books which had 
been his. They were bound in a folio volume by the care of Thomas 
Clarke, afterwards Master of the Rolls, in 173G. Besides the poems, 
with many interlineations and corrections, the ms. contains suggestions, 
and in some cases fully developed plans, for works generally dramatic- 
in form. This manu.script volume, invaluable as an index to Milton's 
methods of work, was reproduced in facsimile (Cambridge, 1899) bv 
VV. Aldis Wright. 

The first complete edition of The Poetical Works of Mr. John Milton 
. . . was printed by Jacob Tonson in 1695. In 1732 Richard Bcntlev 
put forward a curious edition of Paradise Lost in which long pas.sages 
were rejected and placed in the margin on the ground that they were 
interpolations made possible by Milton’s blindness. The Latin and 
Italian poems, with a translation by William Cowper, were printed l)y 
W. Hayley in 1808. The most important of the numerous later editions 
of Milton’s poetical works are by II. J. Todd (6 vols., 1801); j. 
Mitford (“Aldine edition,’’ 3 vols., 1832) ; T. Keightley (2 vols., 1839), 
whose notes are mo.st original and interesting; D. Masson (“Library” 
or “Cambridge” edition, 3 vols., 187.^ ; of which a new edition appeared 
in i8qo, with memoir, introduction, notes and an essay on Milton's 
English and versification) ; John Bradshaw (new “Aldine edition,” 
2 vols., 1892) ; also a careful reprint retaining the peculiarities of the 
earlier printed copies, by il. C. Beeching (“Oxford edition,” 1904) ; 
and another, with variant readings, by W. Aldis Wright (Cambridge 
University Press, 1903). The prose works were first partially collected 
in 1697. They were edited by J. Toland (3 vols., i6()8), by C. Sym 
mons (7 vols., 1806), by Pickering (8 vols., 1851) wdth the poetical 
works, and by J. A. St. John for Bohn’s “Libraries” (5; vols., 1848-53). 
There arc numerous annotated editions of separate works. 

The earliest life of Milton is contained in Wood ms. D. 4 in the 
Bodleian library, Oxford, and was printed in the Kng. Hist. Review 
for January 1902, also by E. S. Parsons in Colorado College Studies, 
No. X. (1903). The author, who sympathized with the poet’s political 
views, is unknown, but the name of Milton’s friend. Dr. Nathan Paget, 
is suggested. His account formed the basis of the life given by Anthonv 
a Wood in Fasti oxonienses (1691). Wood was also indebted to John 
Aubrey, whose Brief Lives were not printed until later. The life by his 
nephew^ Edw-ard Phillips was prefixed to the Letters of State printed in 
1694, and reprinted by William Godwin in his Lives of E. and J. 
Phillips (1815). Samuel Johnson’s famous Life of Milton (1779). 
which contains some valuable criticism, is written from a somewhat 
unfriendly standpoint. The records of Milton’s official life, available 
in the Stale Papers, were first made u.sc of by li. J. Todd in a third 
edition (1829) of his Milton. All the available information was gath- 
ered in Professor Masson’s Life of John Milton; narrated in Connexion 
with the Political, Ecclesiastical and Literary History of his Time 
(0 vols., 1859-80, with index, 1894; ^icw cd. of vol. i., 1881) which 
contains ample reference to original authorities. Shorter works are 
Milton und seine Zeil (2 pts., 1877, 1879), by Alfred Stern; Milton 
(1879), by Mark Pattison in the “English Men of Letters” series, and 
Life of John Milton (1890) by Dr. Richard Garnett in the “Great 
Writers” scries, with a bibliography by J. P. Anderson. W. H. Huline, 
Two early lives of Milton (1924), contains lives by Toland and Fenton. 
A valuable contribution to Miltonic criticism was made in 1893 1 ^> 
Robert Bridges in an essay on Milton*s Prosody. This was reprinted 
in 1901 (new cd. 1921). Amongst other critical essays should be men 
tioned essays by Macaulay {Edinburgh Review, 1825) ; Walter Bagehot 
(Literary Studies, vol. i., 1879) ; S. T. Coleridge {Seven Lectures on 
Shakespeare and Milton, 185O) ; Edward Dowden {Transcripts ami 
Studies, 1888) ; Edmond Scherer {R.tudes sur la litUraiure canteni- 
poraint, vol. vi., 1882); Augustine Birrell {Obiter dicta, second sene 
1887) ; Walter Raleigh {Milton, 1900) ; E. Allodoli, Giovanni Milton 
e ritalia (Prato, 1907); N. G. Tarrant, John Milton (1908); R- 
Havens, Influence of Milton in English Poetry (1922); W. Hams . 
John Milton (2nd ed. 1923) ; J. Langdon, MUton^s Theory of Poel^^ 
and Fine Art (1924) ; D. Saurat, Milton, Man and Thinker (^ 925 ’ ; 
J. H. Hanford, A Milton Handbook (1926); M. A. Larson, I 
Modernity of Milton (1927)- ^ ' 

MILTON, a town of Norfolk county, Massachusetts, U.S.A • 
7 m. S. of Boston, on the Neponset river, and served by the 
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York, New Haven and Hartford railroad. The population was 
9,382 in 1920, 22% foreign-born white, and was estimated locally 
at 15,000 in 1928. It covers 13 sq.m., embracing the villages of 
Milton, East Milton and Mattapan, and is primarily a residential 
suburb of Boston. It has several factories, and two quarries of 
dark bluish-grey granite, used chiefly for monuments. One of the 
public parks is part of the estate of Thomas Hutchinson, the last 
royal governor. On Great Blue hill (635 ft.), where great fires 
were kindled to celebrate important news and signal beacons were 
burned during the Revolution, is the Blue Hills observatory, estab- 
lished by Albert Lawrence Rotch, who used kites for securing 
meteorological data and made important studies of clouds. Milton 
was formed in 1662 from a part of Dorchester called Uncata- 
quissett, which had been settled in 1640. On Sept. 9, 1774, at the 
home of Daniel Vose, a meeting (adjourned from Dedham) 
passed the bold “Suffolk Resolves,” urging forcible opposition to 
Great Britain, if necessary. 

MILTON, a borough of Northumberland county, Pennsyl- 
vania, U.S.A., on the Susquehanna river and the Susquehanna 
trail, 67 m. N. of Harrisburg. It is served by the Pennsylvania 
and the Reading railways and motor-bus lines. Pop. (1920) 8,638 
(95% native white). It is in a beautiful and productive region, 
and has important manufactures, including tank cars, fabricated 
steel, pressed steel products, hosiery, shirts, broad .silk, cedar 
t bests and dairy products. The borough (originally “Mill Town”) 
was founded in 1792 and incorporated in 1S17. A large part of 
the town was destroyed by fire in 1880. 

MILWAUKEE, the largest city of Wisconsin, U.S.A., and 
the 13th in size in the United States (1920), on Lake Michigan, 
85 m. N. of Chicago; a port of entry and the county seat of Mil- 
waukee county. It is on I'ederal highways 16, 18, 41 and 141 ; has 
municipal and commercial airports; and is serv’cd by the Chicago 
and North W^estern, the Chicago, Milwaukee, St. Paul and Pacific, 
the Chicago, North Shore and Milwaukee, the Grand Trunk, the 
Perc Marquette, and the Soo Line railways, numerous motor 
((Xich and truck lines, and 9 lake .steam.ship lines. Pop. (1920) 
.157,147 (110,160 foreign born, of whom 39,771 w^erc from Ger- 
many and 23,060 from Poland; 1928 local e.stimate, 600,000. 

The city has an area of 35 .sq.m.; an altitude of 580 ft., rising 
lo a height of 75 to 125 ft, above the level of the lake. Three 
rivers cut it into natural divisions, known as the east, the west 
and the south sides. The Milwaukee river, entering from the north, 
is joined half a mile from ils mouth by the Menominee, flowing 
from the west, and nearer the lake by the Kinnickinnic, from the 
south, and empties into Milwaukee bay, about 6 m. wide. The 
rivers are navigable for lake trafiic into the heart of the city. A 
large part of the lake front is owned by the city, and developed in 
l)arks, airport, and harbour facilities. The Court of Honor (dedi- 
cated to those who have taken part in the wars of America) is 
a broad parked space extending for three blocks on W’iscon.sin 
avenue, past the public library and museum, several fine churches, 
and other important buildings. In the heart of the city i.s the va.st 
municipal auditorium, comprising 8 halls (seating from 300 to 
8,000) under one roof, and providing over 95,000 .sq.ft, of exhi- 
bition space. The 40 hotels have 5,500 gue.st-rooms, and the 
oflice buildings, department stores, and other business structures 
are for the most part large and of modern type. The park system 
covers 1,000 ac. and includes provision for all the popular games 
and recreations. Additional playgrounds are maintained by the 
school board. Under the forestry division of the park department, 
ihe systematic planting of shade trees and shrubs in the city 
St reets is carried on, and existing trees are pruned, sprayed, moved 
'vhen necessary, and removed when dead or diseased. In the 
br.st len years after the creation (1918) of this service, 25,000 
trees were planted. 

I)ducation and Charities. — The public school system includes 
• 0 elementary and 8 general high schools, two technical high 
Schools, a trade school for girls and one for boys (the latter 
I»roviding a Mechanics Institute for men), and a part-time voca- 
**«nal school which has an attendance of 12,000. The paro- 
chial schools number loi. The public librar>' and museum con- 
biin 680,000 volumes, and an excellent collection of historic 
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relics and of material illustrating the natural sciences. The city 
maintains one of the largest zoological gardens in the country. 
There is a municipal art institute, and the Layton Art gallery^ has 
one of the best collections of paintings west of the Alleghenies. 
The Germans who played so large a part in building up the city 
are represented (among many other reminders) by numerous 
musical societies and tiirnvereins. Milwaukee is the seat of a 
State normal school (established 1880); Milwaukce-Downer col- 
lege for women (formed in 1895 by the consolidation of Mil- 
ivaukee college and Downer college, a Baptist institution estab- 
lished at Fox Lake in 1855 ) ; Marquette university (Roman Catho- 
lic; 1881) which has one of the largest dental schools in the 
country; the Milwaukee School of Pmgineering (1905); the Wis- 
consin Workshop for the Blind; the Wisconsin Industrial School 
for Girls (to be moved about 1 930 ) ; and numerous private schools 
and charitable institutions under religious auspices. Just west of 
the city is a group of county institutions for the care of the aged, 
infirm, insane and dependent. On the south-west outskirts is a 
branch of the national home for disabled and tuberculous army 
veterans. The privately supported philanthropic agencies of the 
city rai.se their funds in a joint annual campaign. Eight daily 
papers are published in the city, including one German and two 
Polish. The general death rate and the infant mortality are low. 

Government. — The city operates under a charter of 1874, 
providing for a municipal form of gov’crnment, with a mayor and 
board of aldermen elected biennially. The budget system has been 
in use since 1913. The water supply is taken from Lake Michigan, 
at a point 5 m. from the harbour. The two pumping stations have 
a capacity of 219,000,000 gal. in 24 hours, about three times the 
daily average consumption in 1927. The entire cost of the water 
works ($16,000,000) has been paid out of earnings of the depart- 
ment. In 1925 a sewage di.sposal system was completed at a cost 
of $8,500,000. It is based on the activated sludge proce.ss, by 
which fertilizer material of commercial value is produced, covering 
about two-thirds of the operating expense. The city’s assessed 
valuation of property for 1928 was $1,181,899,550. Exempt 
property was valued at $191,435,264, and public utilities at $128,- 

440.000, A comprehensive city plan was prepared in 1917 but 
has not yet (1928) been formally adopted. Zoning ordinances 
were enacted in 1920 and 1924. 

Commerce and Manufactures. — Milwaukee is the commer- 
cial metropolis of the State, and ranked nth in 1925 among the 
cities of the United States in the value of its manufactured prod- 
ucts. Its fine harbour, open throughout the year and accessible to 
the largest craft on the lakes, is the most important gateway to 
the North-west for traffic acro.ss Lake Michigan. The water-borne 
commerce amounted in 1927 to 8,233,198 tons, valued at $466,- 

726.000, of which entire total 29' V (by weight) was car-ferry 
traffic, and the re.st general vessel cargo, largely coal and grain. 
Milwaukee is one of the great grain ports of the Great Lakes and 
one of the largest distributing centres for coal in the country. Its 
commerce is domestic for the most part. Exports to foreign coun- 
tries were valued in 1927 at $43,676422, and imports at $6,- 
813,084. The aggregate jobbing and wholesale business of the city 
for 1926 was estimated at $170,000,000. Bank debits in 1927 
amounted to $3,699,524,000. 

The manufactures of the city are many and varied. The large 
brewing industry for which it was famous was dissipated by the 
national legislation following the adoption of the iSth amendment 
to the Constitution; but even at ils height the manufacture of 
beer was less important than many of its other industries. In the 
year ending June 30, 1918, ju.st before the prohibitory Icgi.slation, 
the output of the breweries was 2,900,000 bbl., valued at $22,- 

500.000, but this was probably less than of the aggregate 
output of all the factories. The total factory product in 1927 
was valued at $853,094,569. Chief among the manufactures are 
heavy machinery (cranes and hoists, steam shovels, excavators 
and dredges, steam and water turbines, hydraulic electric units, 
rock and ore crushers, mining, milling, refrigerating and agricul- 
tural machinery of all kinds), tinware and cMamclled ware, leather, 
motorcycles and automobile frames, steel wheelbarrows, work 
shoes, silk stockings, toilet soaps, doll carriages, candy, leather 
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gloves, trunks and soft drinks, Milwaukee shovels dug the Panama 
canal and the great open-pit iron mines of Minnesota. The largest 
ore-crusher in the world (in operation in Chile), weighing 500 tons, 
was made in Milwaukee; as was the huge hydro-electric unit in- 
stalled at Niagara Falls. 

History. — In 1673 Father Marquette and Louis Joliet, relum- 
ing to the mission of St. Francis Xavier at De Pere from their trip 
down the Mississippi, skirted the w^cst shore of Lake Michigan in 
their canoes. Milwaukee bay is distinctly marked on the map 
attributed to Marquette which was discovered in a convent in 
Montreal and is now in the Jesuit college in that city. La Salle 
and his party probably stopped here on their way south in 1679, 
and the name first appears (“Milliokc’’) in the Jesuit Relations 
of that year. This and the numerous other variants w-ere attempts 
to transliterate the Indian name (meaning “good lands”) of the 
village which the white men found here. The first Englishman 
known to have visited the spot w^as the adventurous trader, Alex- 
ander Henry, in 1760. There is record of a French fur-trading 
post in 1763. In 1795 Jacques Vicau established a permanent 
post for the North-Western Fur Company, w^hich he seems to 
have kept up until it was superseded in 1S20 by one belonging to 
Asior's American Fur Company. Vieau built a dwelling and a 
warehouse and engaged in extensive trading operations. In 1818 
there arrived a young Frenchman, Laurent Solomon Juneau 
(1793-1S56), who married one of Vieau s daughters and eventu- 
ally bought out his business. The settlement was on the direct line 
of travel from Ft. Dearborn (Chicago) and Green Bay, and as | 
soon as the Indian titles were extinguished by the treaties of 1831 ^ 
and 1S33 with the Menominee, colonists began to come to the i 
neighbourhood. In 1S33 Morgan L. Martin (1805-87) of Green 
Bay explored the harbour, made a map of the place, and entered 
into an agreement with Juneau and Michael Dousman for its 
development. A saw^-mill was built in 1834. The cast side was 
platted in the summer of 1S35, and the west side a little later (by 
Byron KJlbourn). The rival .settlements, officially Milwaukee 
East Side and Milwaukee AVcsl Side, were popularly known as 
Juncautown and Kilbourntown. A third, called Walker’s Point, 
was established on the south side by George H. Walker. The east 
side and the west side towns had bitter quarrels, especially over 
the building of bridges, for their streets, having been surveyed 
independently, did not come out at the same point on the river. 
They were separately incorporated as townships of Milwaukee 
county in 1837, but in 1839 united as wards of the same village, 
each one keeping comiilete financial and administrative autonomy 
of its own affairs. Walker’s Point was annexed as a third ward in 
1845, and in 1S46 the three were incorporated as the city of Mil- 
waukee, of which Solomon Juneau w^as elected the first mayor. 
The first vessel anchored in Milwaukee bay in 1779. A Chicago 
packet entered the river in iS 23. The first newspaper, the Mil- 
waukee Advertiser, began publication on July 14, 1836, and a 
public school was opened in that year. In 1839 George Smith 
and Alexander Mitchell established the Fire and Marine Insurance 
Bank, which for 40 years w^as one of the strongest banking houses 
W’est of the Alleghenies. Its notes pas.se(l at par through panics 
under wliich even Government is.sues depreciated, and it financed 
the “Milw'aukee” and other western railways. The first brewery 
w'as built in 1840, by Owens and Pawlett. Connection was estab- 
lished with Chicago by telegraph in 1849; by railway in 1856. 
About 1840 began a stream of immigration from Germany, which 
was accelerated by the revolutionary movements of 1S48 and 
continued for half a century. In 1900, out of a total population 
of 285,315 — 53^854 had been born in Germany, and 151,045 more 
had one or both parents of German birth, making a total of 72% 
who were either German by birth or of the “first generation.” 
The jxipulation of the city has grown steadily from the beginning. 
By i860 it had reached the total of 45,246, and the increase in 
succeeding decades was 58%, 62%, 77%, 40%, 31%, and 22% 
for 1910-20. 

MILYUKOV, PAUL lOTOLAYEVICH (185^ ), 

Russian politician and historian, was horn near St. Petersburg 
(Leningrad) on Jan. 27, 1859. He studied Tiistory and humanities 
aMhe University of Moscow, and received the degree of master in 


history for a learned work on the State Economics of Russ\ 
the First Quarter of the i 8 th Century, His liberal opinions bro 
him into conflict with the educational authorities, and he 
dismissed in 1895 after one of the ever-recurrent unive 
“riots.” After the meetings of the zemstvos in 1905 he becami 
political editor of the Retch, and helped to found the cons 
tional democratic party (Kadets). Milyukov became the leadi 
that party, although he was not elected a member of the 
or the second Duma. When the tsar dissolved the first D 
he helped to draft the “Viborg manifesto,” in which membei 
the Duma declared themselves ready to follow the peopl 
resisting arbitrary rule. Milyukov did not sign, however, as he 
not a member of the Duma, and escaped the persecution w 
accompanied the Stolypin reaction. He was elected to the 1 
and the fourth Duma, and was a leader of the opposition. 

When the World War broke out he stood for a national u 
and for co-operation with the Entente, but the maladministn 
of the War Office drove him into an attitude of increasing host 
Milyukov took office in Prince Lvov’s provisional Governi 
as minister of foreign affairs. When the Bolsheviks seized pi 
he escaped to Kiev, then occupied by the Germans, and gav 
the cause of the Allies as lost. After the Armistice Milyukov ^ 
to London and subsequently to Paris, where in 1921 he dire 
a journal {Last News) in which he advocated an alliance 
patriotic Socialists. 

His w'orks include a History of the Second Russian Revolutio 
vols., 1921-23) and Russia's Catastrophe (2 vols., 1927). 

MIME, an ancient Greek dramatic form in which the pla 
portrayed events of ever>'^day life, with the help of elaborate 
tures ; the name came to be applied also to the actors themse 
As literature, the mime developed in Sicily and southern ] 
(5th century b.c.) through the prose of Sophron and fipichar 
and later (3rd century b.c.) through the metric composition 
Herondas. The mimus found its way into Roman literature 
century b.c.) through D. Labienus, Publius Syrus and otl 
For later growth and development see Drama; Pantomime 

MIMETITE, a mineral consisting of lead chloro-arsei 
(PbCl)Pb<(AsO«)«, crystallizing in the hexagonal system 
closely resembling pyromorphite (q.v.) in appearance and gei 
characters. The arsenic is usually partly replaced by equivi 
amounts of phosphorus, and there may thus be a gradual pas 
from mimetite to pyromorphite. The two species can, as a 
only be distinguished by chemical analysis, and because of 1 
close resemblance the less frequently occurring chloro-arsc 
was named mimetite, or mimetesite, from Gr. imiti 

Crystals of pyromorphite though usually optically uniaxial 
sometimes biaxial, but in mimetite this anomalous charactc 
almost always present; a cross-section of a hexagonal prisr 
mimetite shows a division into six optically biaxial sectors 
complex lamellatcd structure. In colour mimetite is usually yc 
or brown, rarely white or colourless; the lustre is resinou 
adamantine. The hardness is 3*5, and the specific gravity 7-0-' 
Like pyromorphite, mimetite is found in the upper parts of \ 
of lead ore, where it has been formed by the oxidation of ga 
and mispickel. When found in large amount it is of import: 
as an ore of lead. The best cry.stallized specimens are those f 
Johanngeorgcnstndt in Saxony, Wheal Unity in Cornwall, 
Tsumeb in South-west Africa. It was formerly found in cor 
erable amount at Dry Gill, Cumberland, as six-sided barrel-sh: 
crystals of a brownish-red or orange-yellow colour contai 
a considerable proportion of phosphoric acid; this variety 
been called campylitc (Gr. KanvvXos, curved), on account of 
remarkable curvature of the faces of the crystals. 

MIMICRY. The word Mimicry is applied by naturalist 
certain advantageous resemblances between animals, and in S' 
instances between plants. The resemblance of the common d' 
nettle to the stinging nettle, with which it is commonly associa 
is a good example of plant mimicry. These resemblances are 
dependent of affinity, viz., they may exist between species of ^ 
different degrees of relationship, generally distant but someti 
near; they are such as appeal to the senses of enemies, tfspeci 
to the sense of .sight, not uncommonly to hearing, occasional!: 
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FOUR BUTTERFLIES AND THEIR MIMICS 


P row (left) The Danaid Euploea midamus and (right) Its mimic PapHio 
paradoxus of Malay 

cond row (left) the Ithomiinae Melinaea mothone and (right) Its Nym- 
Phalid mimic HeUconius aristiona both of Peru 


Third row (left) the Danaid “Monarch'' Davaus plexippus and (right) its 
mimic thr Nymphalid "Viceroy" Basilarchia archippus both o\ North 
America 

Fourth row (left) the Danaid Hestia Icuconoc and (right) its mimic Papilio 
idaeoides both of the Philippines 
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smell and touch. They differ from the much larger class of Pro- 
tective Resemblances in that these bring about concealment by a 
likeness to some object of no interest to enemies, whereas the true 
mimic resembles a conspicuous ''model” feared or disliked by its 
enemies, and thus becomes conspicuous itself. Other differences 
have been suggested — ^that the mimic resembles an animal model 
and not the vegetable or mineral surroundings; that it resembles 
a moving and not a stationary object. These distinctions, although 
generally true, do not always hold. The resemblance of external 
parasites to the hair, feathers or skin of their host, and of many 
insects to the excrement of birds, snails or of other insects, and to 
empty snail-shells, is not mimicry but protective resemblance, 
which would also include those caterpillars whose curious swaying 
movements suggest a swinging fragment of twig, or butterflies 
and moths which float to the ground like a falling leaf or allow 
themselves to be driven like a leaf before the wind. Mimics are 
also commonly adapted to resemble their models in the position 
of rest as well as in flight. 

Mimetic resemblances also differ from those which are an inci- 
dental result of similar functions, such as the general likeness in 
form between the racehorse and the greyhound or between the 
mole-like species with mole-like habits of life in the insectivores, 
rodents and marsupials; also from the incidental likeness between 
.species which resemble the same part of their surroundings — 
sand, bark, leaves, etc. Mimetic resemblances differ from these 
in that they have been developed for the sake of the resemblance 
because of some advantage conferred in the struggle for existence. 
The term “mimicry,” implying in its ordinary use conscious imita- 
tion, has been a source of confusion; it has now, however, a 
technical scientific meaning. 

Other views as to the origin of these resemblances are: — ^that 
they are due (i) to the direct influence of the environment acting 
similarly on different species; (2) to a physiological response to 
constant mental experience such as colour sensation; (3) to sexual 
selection, modified by the presence of other types of colour. This 
last suggestion, due to Fritz Muller, is not supported by the fact 
that female butterflies arc far more commonly mimetic than males. 

The suggestion that these resemblances are a mere coincidence 
fails because of the evident geographical relationship. Mimics are 
found in the same localities as their models and when the latter are 
modified in various parts of their range the mimics change with 
them. There are however exceptions when the mimics are greater 
wanderers than their models, and in one remarkable example two 
butterflies in western China appear to be undoubted mimics of 
a model very common south of the Himalayas ; here it is suggested 
that selection by migratory insectivorous birds may be influenced 
by their remembered experiences of the tropics. 

Although mimetic resemblance is believed to ('xist in mammals, 
birds and fishes the number of examples is small and their inter- 
pretation often doubtful. Among reptiles poisonous snakes are 
mimicked by harmless species. Even the English grass-snake will 
often, when cornered, poise itself and strike like an adder. But for 
the study of the subject the insects are supreme, the small per- 
centage of survival and swift succession of generations rendering 
natural selection peculiarly searching in its operation and rapid 
in its results. 

DANAINE BUTTERFLIES 

The figures on Plate I. illustrate facts consistent with the belief 
that mimicry is an advantageous resemblance and has been 
developed for its own sake — facts which are meaningless on any 
i^uggested interpretation except one based on selection. The but- 
terflies most generally mimicked by species of other groups and by 
day-flying moths belong to a few dominant tropical sub-families, 
ihe Danainae and Acraeinae of the Old World, and, in the New, 
the Ithomiinae, allied to the first, and the Heliconinae allied to 
the second, together with very few^ Danainae and many Acraeinae. 
^^ow, however widely the types oi pattern vary within each of 
these sub-families, they are still mimicked by butterflies of other 
groups and often by moths. The South American Acraeas have 
^'tiry different patterns from those of the African Acraeas, yet both 
extensively mimicked. The most striking evidence is, how- 
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ever, supplied by the divergent colours and patterns of the Danaine 
models, of which a few examples are figured. The Oriental Hestia 
and its allies are large, black-and-white butterflies with thin papery 
wings. A characteristic example {Hestia leuconoe) from the Phil- 
ippine islands and its swallowtail mimic {Papilio idaeoides) from 
the same locality are shown in the fourth row. In this and the fol- 
lowing pair it must be borne in mind that the mimic is but a 
single example selected to represent many butterflies of different 
groups, and also day-flying moths, which mimic the same type of 
pattern in various parts of the Oriental region. In top row is the 
male of Euploea midamus, an example of a far more dominant and 
widespread Danaine type, that of the blue Euploeas, at its right 
is its swallowtail mimic {Papilio paradoxm) . The originals of 
these two figures were both taken in the same part of the Malay 
peninsula. In Africa the Danaines are much less numerous but still 
supply the chief models for mimicry. The majority of the species 
belong to the genus Amauris, black butterflies with white or yellow- 
ish markings, very unlike the Oriental Danainae. 

An entirely different type of Danaine pattern (third row, left) 
is borne by a series of nearly related species in the Oriental region, 
which must be regarded as the original home. This pattern is of 
especial interest for the present argument, because one species 
bearing it has migrated westward and become the chief model for 
mimicry in Africa, while two others have travelled eastward and 
become the ancestors of American species mimicked by indigenous 
American butterflies. In the third row is the best-known invader, 
Damns plexippus, the monarch, the figured specimen, together 
with its mimic, the viceroy, having been caught near Chicago by 
the writer on Aug. 5, 1897. The mimic showm is a Nymphaline 
butterfly, Basilar chia archippusy closely related to the British white 
admiral and itself so recently descended from a North American 
white admiral that the two will interbreed and produce hybrid 
offspring. In all the earlier stages of its life-history the mimic 
remains a white admiral, the mimetic resemblance being restricted 
to the final colour and pattern. If, as some have supposed, mimetic 
likeness is the result of local influences, we should expect that the 
invader would have come to resemble the native rather than that 
the native should mimic the invader. 

The above facts point directly to the conclusion that there is 
some advantage in mimicking Danaine butterflies, and, if space 
permitted, similar evidence could be brought forw'ard to show that 
the widespread mimicry of the other great tropical groups is also 
advantageous. The proof becomes especially convincing in certain 
butterflies with many forms of female. Thus, three Uganda 
females of the African swallowtail Papilio dardanus mimic respec- 
tively three very different Danaine patterns, and the fourth an 
Acraeine; and in other parts of Africa where the Danaine patterns 
alter, and one of them or the Acraf ine model is absent, we find 
that the corresponding female is similarly modified or wanting. 
In another African swallowtail, Papilio cynorta, the females mimic 
an Acraeine, changing geographically with the changes of the 
model. But in Abyssinia, where there is no appjropriate model of 
this group, the female mimics a Danaine. All the local females of 
P. dardanus have often been bred, together with the non-mimetic 
males, from the eggs laid by a female of one form. From this it 
has been argued that they must have arisen suddenly from a 
female like the one found in Madagascar and Abyssinia and re- 
sembling the male. In recent years, however, numbers of inter- 
mediate females have been discovered and also bred in the Nairobi 
district. Furthermore the mimetic females which exist with the 
male-like females in Abyssinia, retain the “tails” on their hind- 
wings which elsewhere have been lost by the fully formed mimics 
of the tailless Danaine and Acraeine models. 

From these and many other examples it is evident that in butter- 
flies the female is more commonly mimetic than the male. Fur- 
thermore when both sexes mimic, the female’s likeness to a model 
is often the more complete. Apart from mimicry, female butter- 
flies also appear in two or more forms far more commonly than 
males, and recent researches have shown that the females are 
more variable. It is therefore probable that the evolution of female 
mimicry has been facilitated by the quantity and variety of the 
material ready to be built up by natural soloction. 
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Returning to a consideration of the advantages secured by mim- 
icking the great tropical groups we find that their species possess 
conspicuous patterns made up of contrasted tints, the pattern of 
the under-surface of the wings being generally similar to that on 
the upper, so that w^hen these butterflies fly with their character- 
istic flapping or sailing flight, or rest with wings closed, the colours 
and patterns, once learned, are easily recognized. Many of the 
species w’hen disturbed emit an unpleasant odour which in some 
species is known to be secreted by special glands. When offered 
to insect-eating animals they are rejected except under the stress 
of hunger, and they have been seen to be attacked and rejected 
by enemies in the wild state. Their tissues are soft and flexible 
so that they can often recover from the injuries of experimental 
tasting. Just as these groups of butterflies are foremost in pro- 
viding models for mimicry so are they conspicuous in the posses- 
sion and in the advertisement of qualities w^hich protect against 
attack. Mimicry of the advertisement suggests possession of the 
qualities. That young insect enemies do learn to associate the 
advertisement with the qualities has been proved by the interest- 
ing experiments of Lloyd Morgan. It must be remembered that 
the qualities are of the most varied kinds. Thus C. F. M. Swyn- 
nerton has shown that large African butterflies CharaxeSy although 
palatable, are rejected because of their toughness, thus accounting 
for the mimetic likeness to them borne by smaller and less tough 
species of the genus; also for the resemblance of larger species 
to one another. 

The two figures in the second row on Plate I. show that the 
species of the great tropical groups are not only mimicked by 
other butterflies but also that they mimic each other. Thus several | 
.\frican Acraeines mimic Danaines, while in both groups the 
species of one genus sometimes mimic those of another; the same 
is true of the Oriental Danaines. In tropical America the few 
Danaines and many of the Heliconines mimic species of the domi- 
nant group, the Ithomiincs. This last mimetic association has been 
a fruitful source of confusion, for the superficial resemblance 
betw'cen the Ithomiines and an important section of the Helicon- 
incs is so strong that both groups were united under the Heli- 
conidae by the older naturalists. And even when H, W. Bates 
recognized the wide difference betw^ecn them he still left them as 
a single family divided into the Danaoid Heliconidae (the Itho- 
miinac) and the Acraeoid Heliconidae (the Heliconinae proper). 
Hence the models for mimicry, Ithomiinc as well as Heliconinc, 
arc commonly called "Heliconidae.” But in the meantime natural- 
ists have recognized the true distinction, placing the two sections 
far apart, the Ithomiinae next to the Danainae, and the Heli- 
coninae next to the Acraeinae. Now in the numerous mimetic 
associations between the two groups, the Ithomiinae, with hardly 
an exception, are the models and the Heliconinae the mimics. 
Thus the first figure in the second row represents the Ithomiine 
model, Melbtaea mothoncy and the second figure its beautiful 
Heliconinc mimic //. arist'tona, both from Peru. But as the latter 
is a Heliconinc, it and other Heliconinc mimics of Ithomiines are 
constantly referred to as models, thus reversing the true relation- 
ship. w^hich is well showm by an exhibit, in the Oxford University 
museum, of the butterflies indiscriminately captured on two days 
in central British Guiana. There were taken on the first day 216 
sfiecimens of the chief Ithomiine model with two Heliconinc 
mimics, belonging to different genera, on the second day six months 
later, of the model 220, and no mimic. 

BATESIAN AND MULLERIAN MIMICRY 

It is obvious that this re.semblance between the butterflies of 
distasteful groups is, as Bates recognized, a different thing from 
the mimicry he sought to explain by his hypothesis — the likeness 
of a harmless or palatable .species to a formidable or nauseous one 
w’hich adverti.ses its qualities by warning characters, especially 
colours, but often by movement, attitude or sound. The mimic 
gains advantage by the display of false warning characters. This 
is called ‘*Batesian Mimicry” after its discoverer. The resemblance 
between the distasteful species themselves was later explained by 
Fritz Muller as an adaptation which economizes life by facilitating 
the education of enemies. If two distasteful species are alike they 


will share between them the lives which must be sacrificed bef 
the enemies have learned to associate the warning characters w 
their special means of defence. If they are unlike, the lives m 
be contributed by each of them independently. These rese 
blances, which are a form of common or combined warning, 
called “Mullerian mimicry.” A Batesian mimic may be compai 
to an unscrupulous tradesman who copies the advertisement 
a successful firm; Mullerian mimicry to a combination betw< 
firms to adopt a common advertisement and share the expense. 

The qualities of Mullerian mimics differ widely in effectiven 
and the species differ immensely in their relative numbers and 
their capacities for variation. Hence models and mimics e: 
among them no less than in Batesian mimicry and in both then 
the same evidence of the development of a mimetic from a c 
ferent non-mimetic appearance still retained by allied species a 
often by the non-mimetic male. Those in second row are su 
cient to show the likeness to the model which may be attair 
by a Mullerian mimic. But while Batesian mimicry is never 
advantage and may be a disadvantage to its model, Muller; 
mimicry is never a disadvantage but generally (theoretically 
ways) an advantage. Although this criterion is in itself simple 
is extremely difficult, with our present imperfect knowledge 
mimics and their enemies in life, to apply. The decision theref< 
rests on indirect evidence, which makes a different appeal 
different minds, so that opinions differ widely as to the relat 
importance of the two kinds of mimicry. 

It will be generally agreed that the resemblance of a Bates! 
mimic to its model is closely related to protective rescmblan 
In fact Bates originally included both resemblances under mimic 
A. R. Wallace and nearly all later writers on the subject ha 
differed from him in this because, although the two classes are 
near akin, the species in one are conspicuous, in the other w( 
concealed. They may, however, be conveniently grouped togetl 
under deceptive (or apatetic) resemblance. Both classes inclu 
palatable species, much sought after by the enemies of the gro 
to which they belong. Any evidence supporting the conclusi 
that a mimic has been developed from a species with conceali 
colours would be evidence that it is a Batesian and not a Miilleri 
mimic. Such evidence may generally be obtained by comparis 
with its closest non-mimetic allies, and in butterflies often by co: 
paring a mimetic female with its non-mimetic male, paying spec 
attention to the under-surface, upon which concealing colours £ 
specially developed. In the tropical American butterfly PrOi 
goniuSy conspicuou.sly mimetic on the upper surface and dec 
leaf -like on the under, Kaye has recently observed that the latl 
appearance is so transparent that when the insect is sailing wi 
expanded wings above the observer, he can only see the coloi 
of the upper side. 

If, on the other hand, the above comparisons lead to the cone 
sion that a mimic belongs to a group with warning colours, cs] 
daily one which supplies models for mimicry, — we should, in t 
opinion of the present writer, be justified in considering it as M 
lerian. Special evidence is offered by some mimics which ret£ 
warning characters independent of the mimetic appearance, a 
by others which, themselves resembling a central model, nev< 
theless act as models for still more outlying members of 
association. Still stronger evidence may sometimes be found 
reciprocal relationship between the .species of two groups 
between the groups themselves, A usually supplying models and 
their mimics, but B also including models mimicked by species 
A. In any case it is often difficult to draw the line between Bat 
sian and Mullerian mimicry. 

It is not always necessary, as has been generally assumed, th 
a mimetic pattern should be beneficial to the species. Cerla 
butterflies which have developed such patterns in the presence 
Danaine or Acracine models are equally abundant, but nu 
mimetic, in other areas where the models are absent. It is clc 
that, in these species, the variations which promote the re.sci 
blance have been selected, but it is equally clear that the avera 
number of survivors in each generation was not thereby increase 
It is the proportion of survivors with and without the mimel 
pattern that has been changed, not the total number of survivii 
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individuals of the species. For this process, J. S. Hinley has sug- 
gested the term intra-specific selection. 

One of the chief objections urged against the interpretation of 
mimicry as a resemblance perfected by selection is the belief that 
l)irds rarely attack butterflies. Some naturalists of great experi- 
ence stale that they have never witnessed such an attack. Never- 
theless those who have paid special attention to this aspect of the 
subject have recorded numbers of instances from their own obser- 
vation. Fig. 1 on Plate 11 . represents an injury seen by F. Muir to 
he inflicted by a bird upon a butterfly at Durban. The insect was 
at rest and the bird, attacking it from the rear, has shorn through 
both hind-wings symmetrically. Now this is a common type of 
injury and it is reasonable to suppose that it is generally if not 
always caused in the manner observed by Muir and others. Again 
Swynnerton in Rhodesia and Lamborn in Nyasaland have found 
the impress of a beak upon the wings which they have picked up 
after seeing them torn off by a bird. And such beak-marks arc 
often found on specimens by those who look for them. 

The remaining figures on Plate 11 . illustrate mimicry in other 
insects, especially the sj^ecies resembling the most formidable of 
all models, the bees and wasps, among which, it must be added, 
Mullerian combinations are especially prevalent. Striking examples 
of the carpenter bees (Xylocopidae; and their fly mimics are rep- 
resented in figures 9-1 aA, fig. 9 being a black Indian species 
{Xylocopa tenuiscapa) mimicked by the fly {Uyperechia xylo- 
copijormis) shown in fig. 9 A. The following three examples are 
African, fig. 10 the white-banded bee -Y. incomtans and loA its 
ily mimic //. bifasciata] fig. ii, the reddish-brown banded X. 
flavornfa, with 1 lA //. marshalli, the model and mimic here rep- 
resented having been taken within a few yards of each other at 
Mt. Mlanjc, Nyasaland; fig. 12, the white-marked X. tiigrita, with 
j2A, H. consimilis. It has been proved in recent years that the 
larvae of these flies burrow into the tunnels made by the larvae of 
their models and devour the occupants. It might appear at first 
sight that the object of the mimetic re.semblance is to enable the 
Hies to approach the nest and lay their eggs near or within the 
opening, but no such aid is necessary, for the mimics are more 
l)owerful fliers and more alert than their models. They are also 
more formidable and sometimes have been known to prey upon i 
the bees themselves although generally upon other insects; but 
with all their other powers they have not the dreaded sting and 
arc therefore protected by resembling the much commoner bees 
among which they live. 

Wasps and bees arc also mimicked by many other insects of 
varied groups. Fig. 2 represents a Brazilian sand-wasp {Pepsis) 
the model of 2A, a bug (Spim^er), and 2B a long-horned grass- 
hopper (Scaphura), The movements in life of these two mimics — 
t)oth members of unwasp-like groups — are known to promote the 
resemblance. The wa.sp’s yellow-tipped antennae are seen to be 
short and thick as compared with those of its mimics but in both 
the section near the base is thickened and that beyond of hair-like 
lineness so as to be invisible except on close inspection. The end 
of the thick section is yellow in the grasshopper like the tip of 
the wasps antennae. Similarly in certain beetles which mimic 
others with shorter knobbed antennae, a thickening at the corre- 
sponding distance from the base, or in some species the appearance 
of a thickening produced by a tuft of hairs, brings about a super- 
tic ial likeness to the model. The close resemblance to a powerful 
curved spine on the wing-cases of the model, a distasteful Bornean 
t»eetle (an Endomychid), fig. 14, is similarly brought about by a 
curved j^encil of hairs on its Longicorn mimic (Zelota) shown in 
^•lA. Examples such as these afford strong evidence that the like- 
ness has been achieved by the selection of any variation which led 
in the right direction, and as a result some feature in the mimic 
which seems to the eye to be similar to that of the model is often 
its essential structure entirely different, 

A good example of a mimetic resemblance attained in many ways 
IS to be seen in the large tropical American association of diverse 
hutierflies and day-flying moths which have developed transparent 
•ircas on their wings in mimicry of dominant Ithomiine models. 

^ r^msparency has been attained by the following different methods 
different mimetic species or groups of species: — (i) the scales 
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of the wing may be so reduced in size that the light passes between 
them; (2) remaining the same size they may become much fewer; 
(3) they may stand up on edge; (4) remaining in the usual over- 
lapping position they may become themselves transparent. Fur- 
thermore in the models themselves, the scales of the transparent 
parts have become minute vestiges, reduced to a much greater 
extent in one of the two genera to W'hich the species belong. It 
may be added that the wings of many moths which mimic bees arc, 
on emergence from the chrysalis, covered with loosely attached 
scales which blow off during the first flight. Such different methods 
of attaining the same end are to be expected if the development 
has been brought about by natural selection, for it is unreasonable 
to believe that similar variations would appear in very different 
species with very different natures. 

The most convincing evidence of the development of mimicry 
and protective resemblance by natural selection is to be found 
in the Homoptera which, in addition to the cicadas, aphides, etc. 
also include the Membracidae, a family of small insects found 
nearly all over the world but most commonly in tropical America. 
These insects have, on the body-ring behind the head, a projection 
which grows backwards and e.xpands into a shield covering every 
part except the head, wings and legs. The form of the concealed 
body is much like that of the allied greenfly and other aphids of 
our gardens. Five tropical American membracids arc represented 
in figs. 4“8A. Hemikypthay like a hooked seed, seen from above 
in4A, from the side in fig. 4; the thomlike Umbonia in figs. 5, 5A; 
the smooth-seedlike Hcbctica in 6, 6A; the ant -like Heteronotus 
in 7, 7A; finally Oeda, resembling the orange-coloured, freely 
exposed cocoon of a distasteful moth, in 8, SA. Thus in the Mem- 
bracidae the concealing or the mimetic appearance i.s developed on 
the covering shield, and not, as in so many other insects, on the 
body. Mimicry is only developed where it can be seen. The value 
of the ant-mimicry in figs. 7, 7A has been questioned because the 
Membracidae, like the allied froghoppers (Cercopidac), can escape 
by jumping, but this is only one of the numerous examples in which 
different methods arc adopted by a species so that if the first fails 
there is still a chance of success by the second. It has also been 
objected that ants have many enemies and are therefore dangerous 
j models. Haase is the only naturalist who has thought it necessary 
I to assume that the special protection of models confers absolute 
immunity, even believing that it is efficient against the insect - 
enemies of insects. We know, howevei, that the species which 
are most distasteful to the higher insect-eating animals are espe- 
cially liable to be attacked by parasitic and predaceous insects. 
Admitting the existence of numerous enemies, ants neverthele.ss 
pos.scss qualities which render them the most successful insects 
in the world. Analogous reasoning would attempt to show that 
the form, colour and pattern of grass-feeding caterpillars are 
valueless because so many animals fet:d upon grass! 

The mimicry of ants is a vast subject which cannot be treated 
even superficially here. They are models not only for insects of 
many diverse kinds but also, in movement as well as appearance, 
by numerous spiders. Certain species of the carnivorous mantises 
and also of long-horned grasshoppers mimic ants when small but 
in their later stages become flower- or leaf -like. Some idea of the 
advantage which may be conferred by resembling these models 
is suggested by a study of their guests. Since 1891 H. Donisthorpe 
has discovered in British ants' nests 150 species of insects, spiders 
and mites new to the country, including 70 new to science. Of 
these guests 28 species are mimics of ants and thus would be 
protected outside the nest or in a disturbed nest against enemies 
w^hich fear the ants. In addition to these British ants are mimicked 
by 34 species living independently, and by 15 species possibly 
guests, possibly independent. 

BOGEYS 

A very different kind of mimicry is adopted by another tropical 
American homopterous insect, one of the large lantern flies (Ful- 
goridae). The front part of the head of this insect, Latemaria 
I lucifera, projects forward as a hollow mask which resembles in 
remarkable detail the head of an alligator as may be seen from 
the side view represented in fig. 13. The true eye of the insect is 
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shown behind the last of the apparent teeth, the alligator’s eye and 
nostril are represented on humps in their characteristic position. 
The rows of long sharp teeth, not hidden by lips as in other ani- 
mals, form the most terrifying feature of the alligator’s head, and 
these are convincingly suggested by a series of brilliantly white 
elevations. The mask of this lantern-fly in fact reproduces the 
appearance of the reptile’s head not only in colour but in form, 
as it would be reproduced by a sculptor. Alligators are excessively 
abundant in tropical America and a terrible menace to animals 
which come to the riverside to drink, among them the arboreal 
monkeys which are probably some of the chief enemies of the 
lantern-fly. It is not supposed that the insect is mistaken for the 
reptile — but that an appi*arancc, even on a very small scale, asso- 
ciated with a near escape from death, causes such a shock to an 
intelligent animal that the lantern-fly is given the chance of flight. 
This remarkable example is only one of many in which reptiles 
are mimicked by insects, especially snakes by caterpillars. Exper- 
iments have proved that the deceptive appearance is effective in 
terrifying insectivorous monkeys, birds and lizards. 

Another remarkable form of mimetic resemblance is illustrated 
on Plate II., fig. 3, rc])resenting the cocoon of a west African moth 
Deilemera, cox ered with the apparent cocoons of a hymenoptcrous 
parasite. Such cocoons are woven by larvae which have hatched 
from eggs laid in the body of a caterpillar, livTd and fed without 
injuring any vital part until the host is full-grown, then devoured 
the whole of it or its chrysalis, and bored their way out. 'The 
nutriment is then divided up and enclosed in numbers of tough 
cases, each containing ver>’ little and ver>» diflicult to open. It is 
therefore an advantage for a calerpiilar to mimic the appearance 
of such an attack, and Lamborn has shown how this is achieved. 
The caterpillar while spinning produces from the end of its body 
a number of pale yellowish froth}^ spheres, each encircled by a 
silken girdle, dragged off and fixed to the cocoon by a few strands 
of silk. Other examples of the kind are known and probably num- 
bers will be found now that Lamborn’s discovery has directed 
attention to this kind of mimicry. 

It has been impossible to describe more than a very small pro- 
portion of the recorded examples of mimicry. It is believed, how- 
ever, that those which have been selected will serve to illustrate 
the chief asptfcts of the subject. 

BiauoOKAi'iry. — A. R. Wailace, Contributions to the Theory of 
Natural Selection (1875) ; Darwinism (1889) ; H. W, Bates, A Natu^ 
ralist on the Amazons (1879) i T. Belt, A Naturalist in Nicaragua 
(t8SS); E. B. Poult on, The Colours of Animals (1S90) ; Essays on 
Evolution 0908): E. Haase, BibUotheca Zoologica (1891-93; Eng. 
Irans. by C. M. Child, 1896) ; C. Lloyd Morgan, Habit and Instinct 
(1890) ; Animal Behaviour (1900) ; E. B. Poulton, J. M. Baldwin and 
C. L. Morgan, “Mimicry” in Baldwin’s Diet, of Philos, and Psychol. 
(1902) ; A. Weismann, The Evolution Theory (Eng. trans., 1906) ; H. 
Eltringham, African Mimetic Butterflies (7910) ; A. Jacobi, Mimikry 
und Vernmndie Erscheinungen (1913) ; R. C. Punnet, Mimicry in But- 
terflies (1915) ; G. D. H. Carpenter, With the Belgian Frontier Force 
in East Africa (1920) ; II. Donisthorpe, Guests of British Ants (1927). 
Nearly everylhinK published since igo8 has appeared or is referred to 
in Trans, and Proc. Ent. Soc. Lond. (E. B Po.) 

MIMNERMUS of Colophon, Greek elegiac poet, flourished 
about 630-600 B.c. One of his extant fragments refers to the 
struggle of the Tonians again.st Lydia. His most important poems 
were a set of elegies addrc.sesd to a flute-player named Nanno. 
Mimnermus was the first to make the elegiac verse the vehicle 
for love poetry. He set his own poems to the music of the flute, 
and the poet Hipponax says that he used the melancholy 
K'pa5t77s, a melody peculiar to the Thargdia festival, to the accom- 
paniment of which two human purificatory victims were led out 
of Athens to be sacrificed (Ilesychius, x.-y.). 

Edition of fragments in T. Bcrgk, Poetae lyrici Gracci; see also G. 
Vanzolini, Mimnermo (1883), a .study of the poet, with notes and a 
metrical version of the fragments. 

MIMOSA, so named from the movements of the leaves in 
many species which “mimic” animal sensibility, a genus of 400 
species of the family Leguminosae, which gives its name to the 
large sub-order Mimoseae (characterized by usually small regu- 
lar flowers with valvate corolla), to which belongs also the nearly 
allied genus Acacia. They are distributed throughout almost all 
tropical and subtropical regions, the acacias preponderating in 


Australia and the true mimosas in America. The former are of 
considerable importance as sources of timber, gum and tannin, 
but the latter are of much less economic value, though a few, like 
the talh {M. ferruginea) of Arabia and Central Africa, are im- 
portant trees. Most are herbs or undershrubs, but some South 
American species are tall woody climbers. They are often prickly. 

The roots of some Brazilian spt*- 
cies are poisonous, and that ot 
M. pudica has irritating proper- 
ties. The mimosas, however, owe 
their interest and their exten- 
sive cultivation, partly to the 
beauty of their usually bipin- 
nate foliage, but still more to 
the remarkable development in 
some species of the sleep move- 
ments manifested to some ex- 
tent by most of the pinnate 
Leguminosae, as well as many 
Other (especially seedling) 
plants. In the so-called “sensi- 
tive plants” these movements not 
only take place under the in- 
fluence of light and darkness, but 
can be easily excited by me- 
chanical and other .stimuli. When 
stimulated — say, at the axis of 
one of the secondary petioles-— 
■RiTisH MUSEUM (NATURAL HISTORY) thc leaflet s movc upWtirds OD cuch 
Mimosa (mimosa pudica), a side until they meet, the move- 
NATIVE OF TROPICAL AMERICA nient being propagated centri- 
petally. It may then be communicated to the leaflets of the other 
.secondary petioles, which close (the petioles, too, converging), 
and thence to the main petiole, which .sinks rapidly downwards 
towards (he stem, the bending taking place at the pulvinus (swollen 
base of the leafstalk). When shaken in any way, the leaves clo.se 
and droop simultaneously, but if the agitation be continued they 
soon cease to respond to the shock. The common sensitive plant 
of hot-houses is M. pudica, a native of tropical America, now 
naturalized in corresponding latitudes of Asia and Africa, but 
the hardly distingui.shable M. sensitiva and others are also culti- 
vated. Species of the closely allied genus Schrankia are known as 
.sensitive-briar in the southern United States. 

MIMULUS, in botany, a genus (family Scrophulariaceae ) 
comprising about 115 species of showy, hardy or half-hardy, her- 
baceous, rarely shrubby plants, natives of the extra-tropical or 
mountainous parts of both old and new worlds excepting Europe, 
but mo.'it numerous in western North America, 45 species occur- 
ring in (California. The plants have opposite, undivided leaves, 
and axillary, generally solitary flowers with a two-lippcd, gaping 
corolla. The herbaceous species thrive best in damp situations; 
the shrubby species, of which M. gluiinosus (called also Diplacus 
aurantiacus) , bush-monkey-flower, is best known, are adapted for 
pot culture in the greenhouse. M. LangsdorfU (common monkey- 
flower), widespread in western North America, has become 
naturalized by river-sides in many parts of Britain. M. moschatus 
(mu.sk-plant), a native of north-western America, with small, 
nearly regular, yellow flowers, diffuse hairy stem and hairy 
scented leaves, is a well known and favourite perennial for pot 
culture and outside borders. Several other species are cultivated 
for their attractive flowers. 

MINA, FRANCISCO ESPOZ Y (1781-1836), Spanish 
guerrillero leader and general, was bom at Ydozin in Navarre on 
June 17, 1781. He began guerrilla warfare against the Frendi 
invaders in 1808. The national government at Cadiz gave hini 
rank, and by the 7th of September 1812, he had been promot 
to be commander-in-chief in Upper Aragon, and on the left bank 
of the Ebro. In the interval he claimed that he had fought M." 
actions big and little, had been repeatedly wounded with bulk t 
sword and lance, had taken 13 fortified posts, and 14,000 prisoner.*; 
and had never been surprised by the French. Mina claimed th:d 
he immobilized 26,000 French troops which would but for him 
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have served with Marmont in the Salamanca campaign. In the 
campaign of 1813 and 1814 he served under Wellington. After the 
restoration of Ferdinand he was exiled. His political opinions 
were democratic and radical, and as a yeoman he disliked the 
hidalgos (nobles). The revolution of 1820 brought him back, and 
he served the Liberal parly in Galicia, Leon and Catalonia. On 
Nov. I, 1823, he was compelled to capitulate to the French sup- 
|)orters of Ferdinand VH., but escaped to England by sea. In 
1830 he took part in an unsuccessful rising against Ferdinand. 
On the death of the king he was recalled to Spain, and the govern- 
iiitjnt of the regent Christina gave him the command against the 
C'arlists in 1835, though they feared his Radicalism. By this time, 
years, exposure and wounds had undermined his health. He was 
also opposed to Thomas Zumalacarregui {q.v,)y an old officer of 
his in the War of Independence, and an even greater master of 
irregular mountain warfare. His health compelled him to resign 
in April 1835, his later command in Catalonia was only 
memorable for the part he took in forcing the regent to grant a 
constitution in August 1836. He died at Barcelona on Dec. 24, 
1S36. 

ArTHoRiTiES. — In 1825 Mina published A Short Extract from the 
Life of General Minn, in Spanish and English, in London. Mention 
is marie of him in all histories of the afl'airs of Spain during the first 
third of the igth erntury. His full Memoirs were published by his 
widow at Madrid in 1851-52. 

MINANGKUBAU, the name for a mountainous district of 
central Sumatra and for the true Malay tribe inhabiting it, the 
Oran\f Malayu, from wdiich sprang the civilized Malay race, whose 
migrations, starting in the 12th century, made them the dominant 
raie in the Malay archipelago. The tribe is now Muslim, but the 
system of confederate villages governed by the assembled chiefs 
of the different clans in council .still exists and the matrilincal 
system is observed in reckoning descent and relation.ship. Mem- 
bers of the royal clan seem to have had powers over property 
not unlike those of Polyne.sian chiefs (see M.m.ay). 

See Marsclen, Hisiorv of Sumatra (1783) ; Winslrdt, Malaya (1923). 

MINARET, the tower usually attached to a Mohammedan 
mosque, from which the muezzin gives the call to prayer at the 
:ipI)ointed hour. The origin of the form has been traced to the 
pharos or lighthouse at Alexandria. The Arabic word manar or 
niinar signifies lighthouse. Early examiiles arc those built by 
El Walid for the mosque at Damascus (707), and that of the 
mosque at Ibn Tulun at Cairo (870); the latter is remarkable 
tor its heavy, square base and the external stair which leads 
up to the gallery from which the call to prayer is sung. 

Four characteristic types of minarets were later developed. 
The first is the type of Cairo and Syria in which there are usually 
Mveral galleries supported on .stalactite work with the tower 
receding in stages at each gallery and the whole crowned with 
a bulbous dome. At times the lowest stage is square. Character- 
i.stic examples are those of the mosque of El Moyed, Cairo 
of Sultan Barkuk, Cairo (1405) and of Kait Bey, Out- 
sitle the Walls, Cairo (146S); and the two later minarets of the 
mosque at Damascus (c. 1400). The .second type, that of Mo- 
rocco and Spain, consists simply of a large, richly decorated, 
square tower with a smaller square pavilion at the top, the 
platform over the lowest stage .serving as the gallery for the call 
U) prayer. This type is frequently built of brick, with rich re- 
lief patterns on all four sides. Noteworthy among them are the 
simple, low minaret at Kairouan (probably qth century): that 
‘»f the Koutoubia at Marrakech (1184); of Ha.ssanat Rabat in 
Morocco (1184) and the famous Oiralda at Seville (1195) 
third type, characteristic of Persia, usually consists of a long, 
slender, tapered, cylindrical turret, most frequently placed in 
pairs flanking a great entrance arch, and usually carrying a 
Mngle, high gallery and capiied by a low dome. The whole is 
often cased in glazed Persian tile and glows with gr».en, blue 
iiiid yellow. Examples of the Persian type are the minaret of 
the tomb of Tamerlane at Samarkand (1405), those of the 
Shir-dar mosque at Samarkand (1601), and tho.se of the im- 
perial mosque at I.spahan (1613-27), the last noteworthy bc- 
rmse of the delicate wooden gallery with open-work railing and 
^lim posts that crowns the balcony from which the call to prayer 


is given. The fourth class comprises the slim, tapered, circular 
or polygonal minarets of Turkey which are probably based on 
Persian precedent, although frequently built of white marble 
and always without colour decoration. In most cases, however, 
instead of the single gallery of the Persian minaret, there are 
two, or even three, and the minarets are universally capped with 
slim, wooden cones. There are usually two minarets on the 
smaller mosques, and from two to six on the larger ones. The 
six minarets of the mosque of Sultan Achmed I. (1615), at Con- 
stantinople, are characteristic. 

In India, early minarets were much affected by the native 
Hindu styles. Thus the famous Koutuh Minar at Delhi (early 
13th century), in its ridged masonry and rich solidity owes 
much to the Jaina style. Later examples show, on the other 
hand, strong Persian influence. The forms are, nevertheless, 
treated with that peculiar delicacy and restrained richness typi- 
cal of Mogul work. 

,SVc H. Saladin, Manuel d'Art Musulman, vol. i. Architecture (iqo7). 

(T. F. H.) 


MINAS (MINOIDES) (r j 790-1860), Greek scholar, was 
a native of Macedonia. During the Greek War of Independence 
he migrated to Paris, where he tried to enlist the sympathies of 
Europe on behalf of his countrymen and to promote the study 
of ancient and modern Greek. He discovered two important mss. 
in the monastery of Mt. Athos, part of a treatise now believed to 
be by Hippolytus (q.v.) and the greater portion of the Fables of 
Babrius. 

MINAS GERAES (^.c., “general mines’ ) popularly Minas, 
an inland State of Brazil, rovers an area of 221,861 sq. m. upon 
the great Brazilian plateau. Among the Brazilian Slates it is fifth 
in .size and first in population — 5,888,1 74 in 1920. 

The surface of Minas Geracs is broken by mountain ranges and 
deeply eroded rivcr-courses, the latter forming fertile valleys shut 
in by partly barren uplands, or campos. The principal mountain 
ranges are the Serra da Maiitiqueira on its southern frontier and 
its north cxten.sion, the Serra do Espinhaco, which runs parallel to 
the Serra do Mar, or coast -range, and separates the inland or 
campo region from a lower forested zone between the two ranges. 
Most of the wooded district south of the Mantiqueira belongs to 
the States of Sao Paulo and Rio de Janeiro, but ca.st of the Espin- 
haco it belongs to Minas Cicracs and extends eastward to the Serra 
das Aymorcs, on the frontier of Espirito Sanlo. 'Phis zone has an 
abundant rainfall, dense forests and a fertile soil. Jl is drained by 
the Docc, Mucury, Jcquitinhonha and Pardo. The southern part 
of this region is well populated, and is covered with coffee and 
sugar plantations. On the western frontier a northern extension of 
the great central chain of Goyaz forms the water-parting between 
the drainage basins of the Sao Frincisco and Tocantins, and is 
known at different points as the Serra do Paranan, Serra de Sao 
Domingos and Serra das Divisoes. South-east of this chain, be- 
tween the headwaters of the l^irana and Sao Francisco, arc the 
Serra da Canastra and Serra da Malta da Corde, an irregular 
chain of moderate elevation running north and south. The highest 
elevations in the State, so far as known, are Ttatiaya (8,898 ft. ) in 
the Serra da Mantiqueira. and Caraija (6,414 ft.), near Ouro 
Preto, in the Serra do Espinhago. 

Less than 100 m. from the city of Rio de Janeiro and 60 m. 
from the coast is the source of the Rio Grande, ihe larger of the 
two rivers that form the Parana. North and parallel with it.s 
course is a low watershed, which separates its drainage basin both 
from that of the Sao Francisco and from that of the Parnahyba, 
the northern confluent of the Parana. The latter rises on the we.st- 
ern slopes of the Serra da Malta da Corde. The central and greater 
part of the State, is included in ihe drainage basin of the upper 
Sao Francisco. The climate of Minas Geraes is characterized by 
high sun temperatures and cool nights, the latter often dropping 
below the freezing point on the higher campos. The mean annual 
temperature is about 85** in the Sao Francisco valley, 77® on the 
campos of the south-east and 70® on the campos of the west. 
The year is divided into two seasons — ^wet and dry — the former 
lasting from November to May. This division is not so clearly 
marked in the south, especially in the “matta” (forest) regions, 
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where the rainfall ranges from 59 to 65 inches. There is much 
malaria in the wooded districts of the east; and on the higher 
campos, where the daily extremes of temperature are great, lung 
ami bronchial diseases are common. Some of the high plains, 
however, as at Barba cena, serve as health resorts for the coast 
districts. 

Minas Geraes is a mining State, though the mining industry has 
lost much of its importance through the decline in the output of 
gold and diamonds. Gold is wddely diffused, and abandoned 
“washings” all over the State show how general the industry was 
at one time. There were in 1908 five deep mines worked by Eng- 
lish companies and one by a French company. One of these, the 
Morro \ elho mine, belonging to an English company, is not only 
the deepest gold-mine in existence (over 6,126 ft. in 1920), but it 
has been w’orked since 1725, and since 1835 by its present owners. 
Silver is not mined by itself, but is found in combination with 
gold. In 1908 a rich goldfield was discovered in the northern part 
of the State, 5 m. from Montes Claros, in the valley of the Verde 
Grande river. There are many rich deposits of iron ores in the 
State, but they produce only a small quantity of charcoal iron for 
local consumption. Manganese ore is mined, and 311,000 tons 
were exported in 1926. Minas Geraes is most W'idely knowm for 
its diamonds, which arc found in widely separated parts of the 
Stale. The largest and most productive field is that of Diamantina 
on the head-waters of the Jequitinhonha river, where dia- 
monds were discovered about 1725, and w^here the celebrated 
“diamond reservation” — an oval-shaped territory 8 leagues wide 
by 16 leagues long, with Tejuco, now Diamantina, very nearly in 
the centre — was established in 1730. The mines became crown 
property, gold-mining was forbidden, and no one was permitted 
to enter the reservation without a licence. The State monopoly 
was abolished in 1832, and mining has since been carried on by 
|)rivale enterprise. John Mawe estimates that the annual product 
was 1.000 ounces during the first 20 years, and Castelnau puts the 
value of the total output down to 1S49 at 300.000,000 fr. No es- 
timate can be made of the contraband, which must have been 
large. A great decline in the output occurred during the last half 
of the igth century: while several new fields have been discovered 
since 1008, the output is not large. Other valuable stones, the 
topaz, chrysolite, aquamarine, amethyst and tourmaline are found. 

Agriculture and grazing have become the main dependence of 
the population — the former in the lower, forested region of the 
south-east, where coffee and sugar-cane are the principal products, 
and the latter on the higher campos and river valleys, and on the 
mountain slojies. The .shipping of fresh milk to Rio de Janeiro 
and butter-making are comparatively new industries. The river 
valleys of the campo region arc also cultivated to some extent. 
-Among the general products are Indian corn, tobacco, mandioca, 
l)eans and cotton. There is a large variety of fruits, and the culti- 
vation of grapes for wine. Railw’ay communication with Minas 
(ieraes includes the following lines: the Central do Brazil, the 
Leopoldina. the Minas and Rio, the Mogyana, Campinas, Sao 
Paulo and the Bahia & Minas. River tran.siwl has some local 
value on the upper Sao Francisco and its larger tributaries. 

The population of Minas Geraes is chiefly of Portuguese origin, 
which has been constantly strengthened by immigrants from the 
mother country. A con.siderable admixture from other nationali- 
ties has resulted from the influx of mining adventurers, and some 
German colonies have been establi.shed in the State. The negro 
population is large, and there is a still larger contingent of mixed 
races. The capital is Bello Horizonte (q.v.), or Cidade de Minas; 
other important cities and towns are: the former capital, Ouro 
Preto, Barbacena, Diamantina, Baependy (pop. 20,680), on the 
head-waters of the Rio Verde, the centre of a rich tobacco-pro- 
ducing district; Curvello (12,803), north of Sahara in the Rio das 
Velhas Valley, the centre of a cotton-growing district and cotton 
manufactures; Entre Rios (9<i2i) in the coffee district of south- 
east Minas; Januaria (14,308), a river port of the Sao Fran- 
cisco in northern Minas; Juiz de F6ra; Marianna (5,851), an 
episcopal town cast of Ouro Preto; Mar de Hespanha (10,181), 
the centre of a productive and populous agricultural municipality 
of south-east Minas; Paracatu (14,983), an important commer- 


cial centre of western Minas near the Goyaz frontier; Queluz 
(16,474), on the Central do Brazil railway; Congonhas do Campo 
(10,902), in the municipality of Queluz, celebrated for its miracle- 
working image, its great church and chapels and the pilgrimages 1 o 
its shrine; Sahara (4,900), a railway junction on the Central do 
Brazil, and port on the Rio das Velhas; Congonhas de Sahara 
(16,766), in the municipality of Sahara, where the celebrated 
Morro Velho gold-mine is situated; Sao Joao d’El-Rei (17,738) 
an important commercial mining and pastoral centre; and Uber- 
aba (40,539), a commercial town of the western camix)s of Minas. 

Minas Geraes was first explored by Fernando Dias Paes Leme 
between 1664 and 1677, though he was not the first European to 
penetrate it. The discovery of gold in 1692-95 by bands of adven- 
turers from the Sao Paulo settlements, led to every occupation 
and profession being abandoned in the mad rush for the now 
mines. Minas Geraes at first formed part of the capitania of Sao 
Paulo, but in 1720 it became a separate Government and was 
brought more directly under the Portuguese crown. The arbitrary 
restrictions imposed upon the colonists aroused di.ssatis faction 
among them and eventually led to conspiracy in 1 789, inspired by 
a fear that the Portuguese government was about to enforce the 
collection of its ^‘fifths” of the mining output, which had largely 
fallen into arrears. Among the con.spiralors was one Jose Alvc.s 
Macicl, who had just returned from France where he had mel 
Thomas Jefferson and had become infected with French revolu- 
tionary ideas. A number of residents became involved, among 
them the poet Thomaz Antonio Gonzaga. Reckless talk in public 
places led to the arrest of the conspirators. Only one was e.xe- 
cuted, a poor, uneducated subaltern militia officer, Joaquim Jose 
da Silva Xavier, who has been glorified as the proto-martyr of 
Brazilian independence. In 1822 Minas became a province of the 
empire created by Doni Pedro 1 . The abolition of slavery in 188S 
caused much discontent among the planters and in the following 
year Minas Geraes promptly adhered to the declaration of the 
republic in Rio de Janeiro. 

MINBAR or mMBAR, a term in Mohammedan architec- 
ture for the pulpit in a mosque from which the sermon is given. 

MINBU, a district in the Magwe division of Burma. The <lis- 
trict has an area of 3,293 sq.m., and a population (1921) ol 
274,302, showing an increase of 11,922 in the decade and a density 
of 83 inhabitants to the square mile. The district may be said to 
consist of low plain-land towards the Irrawaddy, and of undulat- 
ing country inland rising higher and higher westwards towards the 
Arakan hills. Between the plain and the Arakan Yoma range is a 
distinct line of hills running north and south, and usually calleii 
the Nwa-Madaung hills. The submontane valleys are largely cul- 
tivated, but are very unhealthy except to those born in them. The 
chief streams besides the Irrawaddy are the Mon, the Maw, aiifi 
the Salin, which arc largely used for irrigation. At Minbu town 
the Irrawaddy is 3 miles wide, with many islands and sandb.inks. 
There are considerable fisheries along the Irrawaddy and on the 
Paunglin lake, which is a lagoon fed from the Irrawaddy. Oil 
occurs near the mud volcanoes of Minbu, and three distinct oil- 
fields have been developed in the line of hills — an anticline ol 
Peguan rocks — ^which runs through Minbu town; but the Minbu 
fields are small and cannot be ranked with the great fields ol 
Yenangyaung and Singu. 

There is a large area of reserved forest in the district. The 
chief crops raised are rice, gram, millet, beans, peas, sesamum and 
tobacco. The annual rainfall varies greatly over the district. It 
very considerable on and under the Arakan Yomas, and very slight 
towards the Irrawaddy. The thermometer rises to over 100' iri 
the hot months, and the mean minimum in December is about 
49®. Minbu, the district headquarters, stands on the Irrawaddy 
It had a population of 5,403 in 1921. The river steamers in the 
dry season can come no nearer than four miles to the south of tht 
town. The town of Salin is the centre of the northern part of tht 
district; pop. (1921) 6,834. 

MINCHINHAMPTON, a town in Gloucestershire, England 
4 m. S.E. of Stroud. Pop. (1921) 3,722. The church of Holy Trin- 
ity is largely reconstructed. The manufacture of woollen cloth 
the long-established staple of Minchinhampton. Earthworks and 
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prehistoric remains have been discovered on the common; while 
Woeful Dane Bottom, a neighbouring valley, was the scene of a 
Danish defeat (c. 91S). 

MIND: see Psychology. 

MINDEN, a town of Germany, in the Prussian province of 
Westphalia, 44 m. by rail to the W.S.W. of Hanover, on the left 
bank of the Weser. Pop. (1925) 27,033. Minden (Mindun, 
Mindo), apparently a trading place of some importance in the 
time of Charlemagne, was made the seat of a bishop by that mon- 
arch, and subsequently joined the Hanseatic League. In the 13th 
century it was surrounded with walls. In 1648 the bishopric was 
converted into a secular principality under the elector of Brand- 
enburg. From 1807 to 1814 Minden was included in the king- 
dom of Westphalia, and in the latter year it passed to Prussia. The 
fortifications were finally demolished in 1873. About 3 m. to the 
south of Minden is the so-called “Porta Westfalica,” a narrow 
defile by which the Weser quits the mountains. The bishopric 
of Minden embraced an area of about 400 sq.m, and had about 
70,000 inhabitants. The older parts of the town retain their nar- 
row and crooked streets. The cathedral tower dating from the 
uth century illustrates the first step in the growth of the Gothic 
.‘ipire in Germany. The nave was erected at the end of the 13th 
century, and the choir in i377~79* Among the chief edifices arc 
the old church of St. Martin and the town hall, with a Gothic 
facade. Its industries include brewing, ship-building and the 
manufacture of tobacco, glass, soap, chocolate, leather, shoddy, 
cement and chemicals. There is also some activity in the building 
of small craft. 

The Battle of Minden was fought Aug. i, 3759, between the 
Anglo-Allied army commanded by duke Ferdinand of Brunswick 
and the French under Marshal Contadcs, the latter being defeated. 
The most brilliant cpi.sode of the battle was the entire defeat of 
I he French cavalry by the British infantry, but Minden, though 
il is one of the brightest days in the history of the British army, 
has its dark side also, for the British cavalry commander Lord 
George Sackville {see Sackville, Viscount) refused to obey 
the order to advance, several times sent by Ferdinand, and there- 
by robbed the victory of decisive results. For an account of the 
battle, see Seven Years’ War. 

MINDEN, a city of north-western Louisiana, U.S.A., the capi- 
tal of Webster parish; on Federal highway 80 and served by the 
Louisiana and Arkansas railway. Pop. (1920) 6,105 (4^% ne- 
groes); estimated locally at 7,500 in 1928. It has a large shipping 
trade in cotton and lumber, railway shops, and other manufactur- 
ing industries. Minden was founded in 1832 by Samuel Veeder 
and named after his home town in Germany. 
MIND-READING: see Telepathy. 

MIND STUFF THEORY, a term introduced by W. K. 
Glifford to denote the view that mind is composed of the same 
kind of ultimate elements as what appears to it as matter, and | 
that the.se ultimate elements are of the nature of monads or 1 
^’])iritual entities. W. K. Clifford, Lectures and Essays (1901) ; 
W. James, Principles of Psycholoi^y (1909). 

MINEHEAD, a market town and seaside resort of Somerset- 
i'hirc, England, 1S8 m. W. by S. of London by the G.W. railway, 
i'op. of urban district (1921) 6,013. Minehead owed its origin 
iiuJ growth to its good harbour. Certain documents suggest that j 
il had a corporate existence during the i5Lh century, but no 
record of the grant of a charter has been found, A charter of 
incorporation given by Elizabeth in 1558 vested the govcniracnt 
iii a portreeve, a steward and twelve burgesses, the continuance 
of the corporation being subject to the port and harbour being 
i^ept in repair. The charter lapsed in the reign of James I., and an 
ill tempt to obtain its renewal in the i8th century failed. The 
corporation was replaced by two constables chosen annually in 
I he court leet of the manor until 1894, when an urban district 
‘•’uncil was appointed. The borough returned two members to 
I»‘trliament from 1558 until disfranchised by the Reform Act of 
^'^.32. A weekly market on Tuesdays and a fair (Sept, 29 to Oct. 

- t were held from the 15th century. In 1465 a second annual 
fair on May i was granted by Edward IV., which is still held 
on the Wednesday in Whitsun week. The other fair has been 
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discontinued, and the market day has been changed to Wednes- 
day. During the i6th, 17th and i8th centuries Minehead had 
a considerable coastwise trade in wool, grain and wine, but began 
to decline owing to the migration of the woollen industry to 
the north of England, and to the decay of the herring fishery. 
A renewal of prosperity began when it acquired a reputation 
as a watering-place. The town has three parts: the Upper, built 
on a foreland known as North Hill; the Lower; and the Quay 
Town, with many old houses, stretching for about a mile beside 
the harbour. St. Michael's, the parish church, has a Perpendicular 
tower. 

MINED, town, province of Catania, Sicily, 34 m. S.W. of 
Catania by rail. Pop. (1921) 11,975. It occupies the site of the 
ancient Mcnac^ founded by Ducetius in 459 n.c. Remains of 
ancient fortifications still exist. Four miles to the north is the 
Lacus Palicorum, a small lake in a crater, which still sends up 
carbonic acid gas. By it was the temple of the Palici, twin 
Sicel gods, the most holy place in Sicily, where an oath taken was 
especially binding, and an inviolable asylum for fugitive slaves. 

MINER: see Coal and Coal Mining, Hewer. 

MINERAL DEPOSITS: g Ore Deposits. 

MINERALOGY, (he science which describes and classifies 
the different kinds of mineral matter constituting the material of 
the earth’s crust and of those extra-terrestrial bodies called 
meteorites. The study of minerals is thus a branch of natural 
history, but one in which certain of the exact sciences find an 
application. The determination of the composition and constitu- 
tion of minerals is a chemical problem; their optical and other 
phy.sical properties are determined according to the principles of 
physics; the study of their crystalliiu! form and structure be- 
longs to cry.stallography ; their modes of occurrence, origins, 
associations and changes come within the province of geology and 
petrology; while a consideration of the localities at which they 
are found requires some acquaintance with geography. Finally, 
there is the economic side, dealing with the mining and application 
of u.seful minerals, the extraction of metals from their ores, and 
the uses of minerals for building, decoration and jewellery. 

Many minerals have attracted the attention of mankind 
from the earliest times. The stone and bronze implements 
of prehistoric man and many of his personal ornaments and 
charms were directly or indirectly of mineral origin. The 
olde.st existing treatise on minerals is b> Theophrastus irtpl to3v 
XWwv — O71 Stones^ c. 315 n.c (Eng. version by John Hill, 1746), 
of W'hich only a portion remains. Minerals were then classed as 
metals, stones and earths. The last five books of TMiny’s Uistoria 
naiiiralisy written about a.d. 77, treat of metals, ores, stones and 
gems. Some of the Arabian philosophers devoted themselves to 
the study of minerals, and about i.’O. Albertus Magnus wrote 
his Dr miner alihns. In the i6th century Georgius Agricola pub- 
lished several large volumes, dealing more especially with the 
mining and metallurgy of metalliferous minerals, in which more 
exact descriptions were given of the external characters; he 
mentioned several minerals by names (e..};. blende, lluor, quartz) 
which are now in common u.se. About the same period there 
appeared the systematK: treatise on minerals of K. Gesner 
(1565), and that on precious stones by Anselm Boethius de Boodt 
(1609). The remarkable researt:hc.s of Era.smus Bartholinus on 
Iceland-spar were published in 3669, and J. F. Henckel's 
Pyritologia in 1725. Later came the Systema naturae of C. 
Linnaeus (1735). Although the importance of chemical proper- 
ties was recognized by the Swedish chemists — ^J. G. Wallcrius 
(1747) and A. F. Cronstedt (1758) — the external characters of 
minerals formed the basis of the mi.xcd systems of classification 
of A. G. Werner (1774) and of other authors, and even as late 
as the Natural History System of Mmcralogy of F. Mohs (1820). 

It was not until the end of the i8th and beginning of the 19th 
century, when the foundations of crystallography were laid by 
Rome de ITsle and R. J. Haiiy, and chemistry had assumed its 
modern phase, that any real advance was made in scie ntific 
mineralogy. It was then recognized that chemical composition 
and crystalline form were characters of the first importance, and 
that external (natural history) characters were often more or 
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less accidental. Durinp; this period numerous mineral substances 
were analysed by Scheele, Berzelius and others, and many new 
mineral-species and chemical elements discovered. After W. H. 
Wollaston’s invention of the reflecting goniometer in 1809, exact 
measurements of the crystalline forms of many minerals were 
made. The principles of isomorphism and dimorphism enunciated 
by E. Mitscherlich in 1819 and 1821 respectively cleared up 
many difiiculties encountered in the definition of mineral-species. 
About the same time also the discovery by E. L. Malus of the 
polarization of light gave an impetus to the optical examination, 
by Sir David Brewster and others, of natural crystals. Later, the 
investigation of rocks in thin section under the microscope led 
to the exact determination, particularly by A. Des Cloizeaux 
(1867), of the optical constants of rock-forming minerals. 

For a detailed account of the history of mineralogy (including 
cr\ stallograph> ) , see F. von Kobcll, Ceschichte der Mineralogie von 
J6S0-1S00 (Munchen, 1SG4) ; P. (Jroth, lintwicklungsgeschichte der 
mineral oghc hen Wissenschajten (Berlin, 1926). 

I.— CHARACTERS OF MINERALS 

Essential mineral characters are those relating to chemical 
composition, crystalline form, crystallo-physical properties and 
specific gravity; these are identical, or vary only wilhin certain 
defined limits, in all specimens of the same mineral-species. Non- 
essential characters — .such as colour, lustre, hardness, form and 
structure of aggregate.s — depend largely on the presence of im- 
purities, or on the state of aggregation of imperfectly formed 
cr>^stalline individuals. In an ah.solutely pure and perfectly de- 
veloped crystal all the characters may be said to be essential, but 
such cr>’stals arc of exceptional occurrence in nature. (See, e.g., 
Quartz and Calcite.) 

In the following enumeration of the more salient characters of 
minerals it is to be noted that many of the terms used for non- 
essential characters are purely descriptive and have no exact 
definition; on the other hand, essential characters can be expressed 
numerically and are therefore perfectly definite. 

1. MORPHOLOGICAL CHARACTERS 

a. Crystalline Form. — This most important character of 
minerals can, of course, be determined only when the material 
available is in the form of crystals (i.c., crystallized), which is 
not always the case. Massive aggregates of crystalline material 
are of much more frequent occurrence; when small fragments or 
thin sections of such material are transparent the crystalline 
symmetry may be determined, within certain limits, by the help 
of the optical characters {see below). External crystalline form 
must not, however, be con.sidered alone apart from all other 
characters, for crystals of substances quite different chemically, 
r.g. silver iodide, zinc oxide and zinc sulphide, are sometimes 
almost identical in crystalline form. 

All the six systems of crystals and most of the thirty-two 
symmetry-classes arc represented amongst minerals {sec Crystal- 
lography). Crystals of the same mineral-species may differ 
ver>' widely in general form or habit ; c.g., crystals of calcite {q.v.) 
may be rhombohedral, prismatic, scalenohedral or tabular in 
habit. Besides habit there are frequently also characteristic 
kinds of groupings of crystals: thus parallel, divergent or radiat- 
ing {e.g. scolecite). rosette-shaped (e.g. haematite ^ — EisenroseuK 
reticulated (e.g. rutile), or matted. The faces of natural crystals 
may be smooth, rough, .striated, curved or drusy, i.c., studded with 
small crystal faces and angles. 

b. State of Aggregation: Structure.— According to the par- 
ticular state of aggregation of a number of imperfectly developed 
crystals, which have grown together, various kinds of structure 
may be presented even by the .same mineral species. The descrip- 
tive terms applied to these structures are almost self-explanatory: 
thu.'^ the structure may be granular (e.g. marble), fibrous (asbes- 
to.s), radio-fibrous or .stellated (wavellite), columnar (beryl), 
laminar or lamellar (talc), bladed (kyanite), etc., according to 
the relative .shape and sizes of the individual crystals composing 
the aggregate. When the constituent crystals are invisible to the 
unaided eye the material is described as compact; incoherent 
aggregate.s are powdery or earthy. Minerals which are really 


amorphous, i.e. without any crystalline structure, are compara- 
tively few in number (e.g. opal); many which are apparently 
amorphous are really microcrystalline (e.g. turquoise). Tlie term 
massive is often used loosely for a crystalline mineral not showing 
crystal-faces. Crystal-aggregates often assume more or less acci- 
dental and imitative external forms to which the following de- 
scriptive terms are applied: dendritic or arborescent (e.g. copper, 
pyrolusite), mossy (copper), leafy (gold), wiry or filiform 
(silver), capillary (millcrite), coralloidal (aragonite), globular 
(aragonite, with concentric structure; wavellite, with radiated 
structure), mammillary or with breast-like protuberances (arse- 
nic), nodular (malachite), warty (menilite), botryoidal (dolo- 
mite), reniform (menilite), amygdaloidal (agate), stalactitic (cal- 
citc, chalcedony). 

2. PHYSICAL CHARACTERS 

a. Optical Characters. — ^The action of crystallized matter on 
transmitted light is a character of the highest importance in min- 
eralogy. Even when the substance is opaque in large masses, it 
may be sufficiently transparent when in small splinters or in thin 
sections for the determination of the optical characters. The re- 
fractive indices, strength of the double refraction, optic axial 
angle, extinction angles on certain faces, are constant for each 
mineral-sixjcies (sec Crystalux^raphy). 

In their diaphaneity, or degree of transparency, minerals differ 
very widely even in the same species. Some, such as metals and 
most metallic sulphides are always opaque; while others may 
•vary in different specimens from perfect transparency to perfect 
opacity (in the latter ca.se, however, minute, fragments will, as a 
rule, still be transparent). A good example of this is afforded by 
the varieties of quartz; rock-crystal is water-clear, chalcedony is 
translucent, and jasper opaque. 

The colour of minerals is the character which first arrests atten- 
tion; but being a character which may vary almost indefinitely 
in one and the same kind of mineral, it affords a typical example 
of a non-essential character. Thus, fluor-spar and quartz, when 
in well-formed and chemically pure crystals, are quite colourles.s 
and transparent; but it would be easy to collect a series of each 
of these minerals in which almost every shade of colour is repre- 
sented. The difference is due solely to the accidental presence 
of traces of colouring matters so small in amount that their exact 
nature is difficult or impossible to determine. The value of 
diamond, corundum and other gem-stones depends largely on these 
accidental differences in colour. Such substances, which are essen- 
tially colourless and owe their colour to the presence of colouring 
matter as an impurity, are said to be “allochromatic”; any colour 
they may pos.sess is non-essential. In some other substances, 
known as “idiochromatic,” the colour is a definite and essential 
character. 

An important character of transparent crystals is that of un- 
equal absorption in different directions; so that light will, as a 
rule, be differently coloured according to the direction in which it 
has travelled through the crystal; this is known as dichroism or 
pleochroisra (see Crystallography). Certain minerals (e.g. zir- 
con and those containing cerium) when examined with a spectro- 
scope by transmitted light show characteristic absorption spectr i 

The colours of minerals may also be due to the interference oi 
rays of white light at the surfaces of thin crevices or minute inclu- 
sions, either tabular or fibrous in form, in the mineral; for 
example, the play of colours of opal; the change of colours 01 
labradorite; the bands of rainbow colours (Newton’s rings ) seen 
along cleavage cracks and irregular internal fractures (e.g. in 
quartz) ; the iridescent tarnish due to a superficial film of a decom 
position product (e.g. “peacock copper ore”). 

The true colour of a mineral is best revealed by its “streak. 
i.e. the colour of its powder. This is obtained by scratching th 
mineral, or by crushing a fragment of it on a sheet of white papc' 
or rubbing it upon unglazed porcelain. The streak of allochru 
matic minerals is white, while that of idiochromatic minerals 
coloured and is often of determinative value. Ores of iron mu:'. 
for example, generally be distinguished by their streaks. 

Another character depending on light is that of lustre, which 
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often very characteristic in certain minerals, though it may be 
considerably modified by the state of aggregation. For example, 
the usual adamantine lustre of diamond is not exhibited by the 
compact aggregate known as carbonado; while earthy masses of 
any mineral will be devoid of lustre. Descriptive terms applied to 
the kinds of lustre are: metallic {e.g. pyritc), adamantine (dia- 
mond), vitreous (quartz), resinous (pyromorphite), greasy (elae- 
olite), waxy (chalcedony), pearly (talc, heulandite and other min- 
erals with a perfect cleavage), silky (satin-spar), etc. The degrees 
of intensity of lustre: splendent, shining, glistening, glimmering 
and dull, depend usually on the smoothness of the crystal-faces. 

The phenomena of phosphorescence (^.v.), fiuorescence (g.v.) 
and radioactivity (q.v.) are strikingly exhibited by some min- 
erals (see Fluor-spar, Diamond, etc.). 

On the optical determination of minerals see E. S. Larsen, “The 
Microscopical Determination of Nonopaque Minerals'" (Bull, 
U.S. Geol. Survey, No. 679, Washington, 1921). 

b. Microscopical Examination of Opaque Minerals.^ — A 
method for the investigation of opaque minerals borrowed from 
metallography (g.z^.), in which polished sections are examined 
under the microscope in reflected light, is specially useful for the 
study of metallic ores and consequently finds an economic appli- 
cation in the valuation of ore deposits. By this means several 
mineral species of which the ore is composed can be distinguished 
and their relations to one another determined; e.g., the order of 
their deposition, and whether they are of primary or secondary 
origin. The process of grinding and polishing the sections presents 
certain difficulties owing to the extreme differences of hardness of 
the several minerals that may be present. The prepared section 
is illuminated vertically by means of a right-angle prism placed in 
the tube of the microscope above the objective. Details of struc- 
ture can be brought out by etching the section with various chem- 
ical reagents. The several characters (colour, hardness, relief) 
of the minerals, together with their behaviour towards reagents, 
help in their determination. But in many cases ordinary simple 
tests made on fragments detached from the polished surface are 
more reliable. Electrical tests can be made with quite simple 
apparatus; for example, the electrical conductivity can be deter- 
mined with a dry cell and voltmeter using needles as terminals on 
the polished surface. Certain optical determinations can also be 
made in reflected polarized light. 

One result of this study of opaque minerals is to draw attention 
to the extremely intimate association and intergrowth of many of 
the ore-minerals; this is .shown in some photo-micrographs. What 
to all appearances by ordinary methods is a homogeneous mineral 
may be found by the new method to be really heterogeneous ; and, 
in fact, several supposed mineral species have been proved to be 
mixtures, and well-developed crystals have in certain cases been 
found to contain enclosures of other minerals. The method is thus 
of use for ascertaining the degree of purity of material collected 
for exact chemical analysis when the formula of a species is to he 
established. The long-debated question as to how silver exists in 
argentiferous galena (lead-ore) has been studied by this method. 

The technique of the subject (called mincralography, mincragraphy 
or chalcography) is dealt with in the te.\t-books; J. Murdoch, Micro- 
'^copical Determination of Opaque Minerals (N.Y., 191O) ; W. M. Davy 
■Old C. M. Farnham, Microsropic Examination of the Ore Minerals 
(N.Y., 1920); H. Schneiderhohn, Anleiiung zur mikroskophehen 
tiestimmung und Untersuchung von Erze.n , . , (Berlin, 1922) ; R. W. 
^■an der Veen, Mincragraphy and Ore-deposUion (The Hague, 1925). 

c. Magnetic, Electrical and Thermal Characters^These 
a.*; far as related to crystalline form, are discussed under crystal- 
lography (q.v.). Magnetite (“lode-stone”) is the only mineral 
which is strongly magnetic with polarity; a few others, such as 
i)>Trhotite and native platinum, possess this character to a much 
less degree. Many minerals are, however, attracted by the pole 
of a strong electromagnet, while a few (diamagnetidi arc repelled. 

Most minerals with a metallic lustre are good conductors of 
heat and electricity; others are bad conductors. For example, 
i^raphite is a good conductor, while diamond i.s bad. Non-con- 
^uctors of electricity become electrified by friction, some posi- 
tively (e.g. quartz and topaz), others negatively (e.g. sulphur and 
amber). The length of time during which different gem-stones 


retain their charge of frictional electricity was made use of by 
R. J. Haiiy as a determinative character. For the pyro-electrical 
and thermo-electrical characters of crystals see Crystallogra- 
phy. Some minerals — for example, salt, sylvite and blende — are 
highly diathermanous, i.e. transparent for heat-rays. 

The specific heat and melting point of minerals are essential 
characters capable of exact measurement and numerical expres- 
sion, but they are not often made use of. The following scale of 
fusibility was proposed by F. von Kobell: — 

1. Stibnite (52S®C.) 5. Orthodasc . . (ii75®C.) 

2. Natrolite (965®C.) 6. Bronzite . . (i300®C.) 

3. Almandinc . . (i265®C.) 7. Quartz . . . (i43o"C.) 

4. Actinolite . (i296“C.) 

The melting points given above in parentheses were determined 
by J. Joly. Stibnite readily fuses to a globule in a candle-flame, 
while quartz is infusible before the ordinary blowpipe. 

d. Characters Depending on Cohesion. — Some minerals 
(e.g. a sheet of mica) are highly clastic, springing back to their 
original shape after being bent. Others (e.g. talc) may be readily 
bent, but do not return to their original form when released; these 
arc said to be pliable or flexible. Sectile minerals (e.g. chlorar- 
g>Tite) may be cut with a knife without being fractured; related 
characters are malleability (r.g. argentite) and ductility (e.g. 
silver). The tenacity, or degree of frangibility of different minerals 
varies widely: they may be brittle, lough, soft or friable. The 
fractured surface produced when a mineral is broken is called the 
“fracture,"" and the kind of fracture is often of determinative 
value; descriptive terms are: conchoidal (f;.,i^. quartz, which may 
often be recognized by its glassy conchoidal fracture), sub-ron- 
choidal, uneven, even, splintery (e.g. jade), hackly (e.g. copper). 

In many ca.ses when a crystallized mineral is broken it sepa- 
rates in certain definite directions along plane surfaces. This 
property of “cleavage” (see ('Crystallography) is an important 
essential character of minerals, and one which is often of con- 
.siderable a.s.sislance in their recognition. For example, calcite, with 
its three directions of perfect cleavage parallel to the faces of a 
rhombohedron, may always be readily distinguished from ara- 
gonite or quartz. 

“Hardness,” or the resistance which a substance offers to being 
scratched by a harder body, is an important, character of minerals, 
and being a test readily applied it is frequently made use of. It 
must, however, be remembered that the hardness of an incoherent 
or earthy aggregate of small crystals will be very different from 
that of a single cry.stal. A comparative “scale of hardness” was 
devised by F. Mohs in 1820 for the purpose of giving a numerical 
statement of the hardness of minerals. 

Mohs\^ Scale of Hardness 

1. Talc. (i. Orlhodase. 

2. Gypsum. 7- Quartz. 

3. Calcite. 8. Topaz. 

4. Fluor-spar. 9. Corundum. 

5. Apatite. 10. Diamond. 

Thc.se minerals, arbitrarily selected for standards, are succes- 
sively harder from talc the softest, to diamond the hardest of all 
minerals: a piece of talc is readily scratched by gypsum, and so 
on throughout the scale. A mineral which is capable of scratching 
calcite and can itself be as easily scratched by fluor-spar is said 
to have a hardness of 3^. Some care is required to avoid error 
in the determination of hardness: it is best to select a .smooth 
crystal-face, cleavage-surface or fracture on which to rub a sharp 
corner of the scratching mineral; the powder should be wiped off 
and the surface examined with a lens to sec if a scratch has really 
been produced or only powder rubbed off the corner of the mineral 
with which the scratching was attempted. With a little practice 
a fair idea of the hardness of a mineral may be obtained with the 
use of a knife or file, which will scratch all minerals with a hard- 
ness of 6 or less. Thus pyrite (H.=6i) and chalcopyrite (H.= 
3 i), apatite (H.=s) and beryl (H.~7i), or gem-stones and their 
paste imitations may be readily distinguished by this test. Talc 
and gypsum can be readily scratched with the finger-nail. 

Planes of parting, etching figures, pressure- and percussion- 
figures are sometimes characters of importance in describing and 
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distinguishing minerals. (See Crystallography.) 

c. Specific Gravity. — ^Thc density or specific gravity of min- 
erals is an essential character of considerable determinative value. 
In minerals of constant composition it has a definite value, but in 
isomorphous groups it varies with the composition; it also, of 
course, varies with the purity of the material. It is a character 
which has the advantage of numerical expression. 

The exact determination of the specific gravity of minerals is 
therefore a matter of some importance. Three methods are in 
common use, viz. hydrostatic weighing, the pyknometer, and the 
use of hea\y liquids. The first two methods are only applicable 
when a weighable amount of pure material can be selected. This 
is generally laborious. For exact determinations the pyknometer 
method is usually to be recommended, using for material 
the pure fragments which have been selected for quantitative 
chemical analysis. With a single pure crystal of a faceted gem- 
stone the method of hydrostatic weighing is usually applicable, 
providing the stone is not too small. The most ready method, 
however, is that afforded by the use of a heavy liquid, and the 
most convenient liquid for this purpose is methylene iodide. This 
liquid has a specific gravity of 3 33. Benzene is added until the 
fragment just remains suspended, neither floating nor sinking; the 
specific gravity of the fragment will then be the same as that of 
the liquid, and the latter may be determined by hydrostatic weigh- 
ing or, more conveniently, by means of indicators. Small recog- 
nizable cr>’stals of the following minerals may be kept at hand 
as a set of indicators: gypsum (sp. gr. 2-32), colemanite (2-42), 
orthoclase (2 56;, quartz (2-65 ), calcite (2-72), aragonite (2-93), 
rubellite (3-02), apatite (3-20), dioptase (3*32), etc. With a series 
of tubes containing mixtures of methylene iodide and benzene of 
different densities and suitable indicators, specific gravities may be* 
rapidly and accurately determined. For minerals of spnicific grav- 
ity greater than 3-33 heavier liquids have been suggested; the 
best being thallium silver nitrate (TlAg(NOa)2), which melts at 
75° C. to a clear liquid with a density of 4-8. 

f. Touch, Taste and Smell. — In their action on the senses of 
touch, taste and smell a few minerals possess distinctive char- 
acters. Talc is unctuous or soapy to the touch; tripolite and 
trachyte are re.spectively meagre and harsh. Some porous minerals 
(c.g. clays and hydrophanc) adhere to the tongue. Gem-stones 
may often be distinguished from their glass imitation by the fact 
that they feel colder, since they are better conductors of heat. 
Bitumen and clays, when moistened, have a characteristic smell; 
pyrite and some other sulphides w'hen rubbed emit a sulphurous 
odour. Minerals which are soluble in water have taste. 

g. Radioactivity. — ^The strong radioactivity (g.v.) of uranium 

minerals affords a ready means of recognizing these valuable ores; 
the mineral may be wTapped up with a photographic plate, which 
is afterwards developed, but a simpler and quicker test is that with 
a simple gold-leaf electroscope. A piece of the mineral to be tested 
is placed on the cap of the electroscope, which is then charged 
with electricity; if the mineral contains uranium (and hence radi- 
um ), the gold leaves will soon come together. | 

Determinations of the ratio of the amount of uranium to the ; 
amounts of the various products of its decay (radium, helium, 
lead, etc. ) present in various radioactive minerals give (knowing 
the rate of the decay) some idea of the period of time during 
which these products have been accumulating. In this way esti- 
mates have been made of the age in years of these minerals and 
even of the age of the earth; but, of course, many unknown fac- 
tors must have been omitted from such calculations. Lead of 
radioactive origin, or isotopic lead — the final product of uranium 
decay — is found to vary slightly in its atomic weight (g.v,) accord- 
ing to the uranium mineral from which it is extracted. 

To radioactivity are ascribed the well-known “pleochroic halos” 
— tiny spots or borders of deeper colour surrounding microscopic 
inclusions — long ago observed in certain rock-forming minerals 
( cordierite, andalusite, mica, etc.) when micro-sections of rock are 
examined in polarized light. The long and continued emission of 
X-rays from zircon or other mineral grains has caused a change 
in colour of the surrounding mineral for distances varying from 
o>oo2 to 0-4 millimetre. A study of these has again given some 


information as to the age of the minerals. Much experimental 
work on the coloration of minerals has been done within recent 
years by exposing the minerals to the action of radiations of vari- 
ous kinds. For example, some diamonds acquire a green colour 
and fluor-spar becomes blue when placed in contact with radium 
bromide. 

3. CHEMICAL CHARACTERS 

Chemical composition is the most important character of min- 
erals, and on it all modern systems of classification are based. A 
mineral-species cannot, however, be defined by chemical compo- 
sition alone, since many instances are known in which the same 
chemical element or compound is dimorphous or polymorphous 
(see Crystallography). In such cases a knowledge of some 
other essential character, preferably the crystalline form, is neces- 
sary, before the mineral can be determined. 

All the known chemical elements have been found in minerals ; 
and of many of them minerals arc the only source. On the other 
hand, nitrogen, which is frequently present in organic substances, 
is rare in minerals; carbon has a wide distribution in mineral 
carbonates. It is estimated that the minerals of the earth's crust 
consist of about 47% by weight of oxygen, 27 of silicon and 8 of 
aluminium; silicates, and especially alumino-silicates, therefore 
predominate. 

The chemical composition of minerals is determined by the 
ordinary methods of analytical chemistry. Since, however, min- 
erals of different kinds usually occur intimately associated, it is 
often a matter of some difficulty to select a sufficiency of pure 
material for analysis. Thus the exact composition and the em- 
pirical formulae of several minerals, particularly amongst the 
silicates, still remain doubtful. Whenever possible, the chemical 
analysis should be made on small pure crystals which have been 
previously determined crystallographically. For the qualitative 
chemical examination of minerals, when only a small amount of 
material is available, the methods of blowpipe analysis and micro- 
chemical analysis are often convenient. 

The principle of isomorphism (see Crystallography) is of 
the highest importance in mineralogy, and on it the classification 
of minerals largely depends. In some minerals (r?.g. quartz) iso- 
morphous or vicarious replacement is not known to occur ; but in 
the majority of minerals one or other of the predominating ele- 
ments (generally the base, rarely that of the acid radical) may be 
isomorphously replaced by equivalent amounts of other chem- 
ically related elements. In some isomorphous groups of minerals 
replacement takes place to only a limited extent, and the element 
which is partly replaced always predominates; while in other 
groups the replacement may be indefinite in extent, and between 
the ends of the series the different members may vary indefinitely 
in composition, with no sharp demarcation between species. Thu.^- 
in the group of rhombohedral carbonates the different species are 
usually sharply defined. In well-formed crystals of calcite the 
calcium is replaced by only small amounts of magnesium, iron, 
lead, etc.; in chalybitc, however, iron is often more largely re- 
placed by calcium, magne.sium, manganese, etc., and the “brown 
spars” are not always readily distinguishable. In the dimorphous 
group of orthorhombic carbonates isomorphous replacement is less 
frequent, and the different species (aragonite, cerussite, etc.) arc 
quite sharply defined. In other groups of minerals, particular^ 
amongst the silicates, isomorphous replacement of the basic ele- 
ments is so general that the several members of the series var\' 
almost indefinitely in chemical composition, and will scarcely hi 
the same for any two specimens, though it may be reduced t<> 
the same type of formula. For example, the formula of all vari- 
eties of garnet may be expressed generally as R" R"'2(SiO.' 
where R"=Ca, Mg, Fe, Mn, and R'"=A 1 , Fe, Mn, Cr, Ti. Tour 
maline affords another good example. In the plagioclase felspai- 
(see PlagiooLase) we have an example of the isomorphous min- 
ing of two end-members, albite (NaAlSiaOg) and anorthiti 
(CaAltSigOs) in all proportions and with no sharp line betweeti 
the several sub-species. In some other similar cases the enti' 
members of the series are purely hypothetical: e.g., in the scapolitc 
group (mixtures of CaiAJeSi^as and Na4AlsSL024Cl) and in thf 
micas and chlorites. In such instances, where the formulae of the 
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two end-members differ in type, “mass effect” may have some 
influence on the isomorphism. 

In addition to isomorphous series, there are amongst minerals 
several instances of double salts, which contain the same constitu- 
ents as the members of the isomorphous scries: e.g., dolomite 
(q.v.) and barytocalcite (q.v.). 

The manner in which water enters into the composition of min- 
erals is often difficult to determine. In some cases, e.g., in the 
zeolites (q.v.), it is readily expelled at a low temperature, even 
at the ordinary temperature over sulphuric acid, and may be re- 
absorbed from a moist atmosphere or replaced by some other 
substances: it is then regarded as “water of crystallization.” In 
other ca.ses, when expelled only at a higher temperature, it is to 
be regarded as “water of constitution,” forming either a basic 
salt (e.g. malachite, Cu(0H)«C03) or an acid salt (e.g. dioptase, 
ILCuSiOi, and mica, q.v.). When present as hydroxyl it is often 
isomorphously replaced by fluorine (e.g., topaz [Al(F,Ori)]i:SiO, ). 

As to the actual chemical constitution of minerals the little that 
is at present known is mainly speculative. Dimorphous minerals, 
which have the same empirical formula, may be expected to differ 
in constitution; and experiments have been made, for example on 
pyrite and marcasite, with the object of discovering a difference, 
hut the conclusions of various investigators are not in agreement. 
More promising results have been obtained (by F. W. Clarke and 
others) by the action of various reagents on silicates, particularly 
on the more readily decomposed zeolites, and several .substitution- 
derivatives have been prepared. The arrangement and relative 
positions of the constituent atoms have now been worked out for 
many minerals by X-ray methods of investigation. 

Synthesis of Minerals. — I'he production of minerals by arti- 
ficial means is a branch of chemical mineralogy which has been 
jiursued with considerable success, especially by French chemists. 
Most minerals have been obtained artificially in a crystallized 
condition, and many related comf)ounds, not as yet found in 
nature, have also been prepared. Crystals of artificially prepared 
minerals, though usually quite small in size, possess all the e.s.sen- 
lial characters of natural crystals, differing from these only in 
origin. The following are the principles of some of the methods 
which have been used: simple sublimation (e.g. arsenolite); inter- 
action of gases (e.g. haematite, from steam and ferric chloride; 
cassiterite, from steam and stannic chloride or fluoride); action 
of ga.ses on liquids and .solids; slow cooling of fu.scd mas.ses, either 
with or without the presence of agents mineralisateurs (e.g. min- 
erals in furnace .slags); from aqueous solution, sometimes at a 
high temf)erature and under pressure (e.g., quartz); electrolysis; 
or even by subjecting dry amorphous material to enormous pres- 
sure. The chemical reactions by which various minerals have 
l)een obtained are often of considerable help in speculating as to 
their mode of origin in nature, though it must be borne in mind 
that the same mineral may have been formed, both naturally and 
artificially, by more methods than one. In this direction important 
re.sults have been obtained experimentally by J. H. van’t Hoff and 
his pupils on the formation of oceanic salt deposits, by J. H. L. 
Vogt with slags. A large amount of experimental work has been 
done in the geophysical laboratory of the Carnegie Institution at 
Washington. Many minerals and allied compounds have been 
prepared artificially in silicate and salt fusions. The conditions 
necessary for their formation and their ranges of stability — cither 
when alone or when in the presence of other compounds — ^have 
been studied in detail. One important result obtained by experi- 
menting over wide ranges of temperature has been to show that 
practically all compounds known as minerals exist in several 
polymorphous forms. Some few minerals used as gem-stones 
have been prepared artificially (see Gems: Artificial). 

II.--OCCURRENCE AND ORIGIN OF MINERALS 

While some minerals are of rare and sporadic occurrence in 
rock-cavities and mineral-veins, others are widely distributed as 
important constituents of rocks. The same mineral-species may 
have several distinct modes of occurrence and origin, and be asso- 
t^iated with different minerals in each case, for example quartz. 

Minerals of Igneous Rocks. — ^The rock-forming minerals of 
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primary origin in igneous rocks have crystallized out from the 
magma, or fused silicate-ma.ss, which on consolidation gave rise 
to the rock-mass. Magmas sometimes contain a considerable 
amount of water and are then in a state of aqueo-igneous fusion, 
rather than of dry fusion; in such cases very coarsely crystalline 
rocks (pegmatites) often result, and under these conditions min- 
erals of many kinds are forjjjed as well-developed crystals. Those 
minerals which are present tin large amount in igneous rocks are 
distinguished as essential constituents, since it is on these that 
the classification of igneous rocks is largely based : the most im- 
portant are quartz, felspars, pyroxenes, amphiboles, micas and 
olivines. Other minerals occurring as primary constituents, but in 
small amounts, are distinguished as accessory. Sometimes these 
accessory constituents are concentrated by magmatic differentia- 
tion, and important ore-deposits sometimes result. Surface 
weathering and other processes result in the alteration of some 
or all of the primary minerals with the production of others, 
which arc spoken of as secondary minerals: thus felspars are 
often partly or wholly altered to kaolin, olivine to serpentine, 
pyroxene and mica to epidote, chlorite, etc. 

Minerals are also formed by the vapours given off by igneous 
magmas. The gases emitted by volcanoes and solfataras may de- 
posit directly by sublimation, or by their chemical interaction, 
such minerals as sulphur, sal-ammoniac, haematite, which occur 
for instance, as incrustations on Ve.suvian lava; the boric acid of 
the Tuscan lagoons has also originated in this way. The effects 
produced by the exhalations of deep-seated magmas are more 
complex in character, since the vapours, being more confined, have 
more opportunity of acting chemically not only on the surround- 
ing rocks but also on the igneous rock-mass itself before its final 
con.solidation. A good example of the “pneumatolytic” action 
produced by the vapours from a mass of granitic magma is af- 
forded by veins of tin-ore, in which the ore (cassiterite) is as.so- 
ciated with minerals containing boron and fluorine. In a similar 
way the exhalations of ba.sic magmas have given rise to chlor- 
apatite with associated sphene and ilmenitc. 

Minerals of Metamorphic Rocks. — By the baking action of 
a deep-seated igneous mass on the surrounding rocks or on in- 
cluded rock-fragments, various new minerals are developed. By 
this process of thermal or contact-metamorphisrn well-crystallized 
examples of many minerals have often been formed; e.g. in cal- 
careous rocks (limestones), especially tho.se containing some mag- 
nesia and silica, idocrase, garnet, diopside, tremolite, wollastonite, 
etc., are developed; in argillaceous rocks (slates), chiastolite and 
staurolite are characteristic products; and in arenaceous rocks 
(sandstones), cordierite and .sillimanite often result. The effects 
of pressure (dynamo-metamorphi.sm ) on rocks of various kinds, 
especially those of igneous origin, also re.sult in the production of 
new minerals; e.g. pyroxene is transformed to amphibole, ortho- 
clase to muscovite, plagioclase to zoisiu*, olivine to tremolite. 

Minerals of Sedimentary Rocks. — By the 'weathering and 
disintegration of igneous and metamorphic rocks the various min- 
erals .set free and the products of decomposition of others supply 
the material of sedimentary rocks; thus .sandstones consist largely 
of quartz, shales of kaolin and other clay minerals. Those min- 
erals (e.g. gem-stones, cassiterite and gold) which resist the action 
of weathering processes are found as water-worn pebbles and 
grains in detrital deposits. Other sedimentary rocks consist of 
minerals deposited from solution either by chemical or organic 
agencies, from sea-water, lakes or springs; e.g. the calcite of 
limestones, deposits of bog-iron-ore (limonitc), gypsum. 

Minerals Segregated in Veins and Rock-cavities. — ^Water 
percolating through rock-masses takes up mineral matter in solu- 
tion, and the solutions so formed may further react on the min- 
erals composing the rocks. Such solutions will deposit some of 
their dis.solved material in rock-cavities with the production of 
various minerals. For instance, the amygdaloidal cavities of basic 
volcanic rocks (e.g. basalt, melaphyre), are frequently partly or 
completely filled with agate or beautifully crystallized zeolites, 
calcite, etc. The crevices and joint-planes of limestone become 
in this W’ay coated with crystals of calcite, and those of siliceous 
rocks with quartz, giving rise to the abundantly occurring quartz- 
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vtMn5. Tn sedimentary rocks pyrite. flint and other minerals be- 
t nine sc^rreirated roiiru) a nucleus of organic matter. In the case 
(»t ore deposits, including metalliferous veins or lodes, however, 
the solutions arc no doubt frequently of deep-seated origin 
and often connected with igneous and melamorphic processes. 
Hy the weathering of the metallic minerals of mineral-veins 
numerous other finely crystallized irunerals result; for example, 
in the upper oxidized portion of veins .of lead-ore f galena) crystals 
of anglesite, cerussite and pyromorpliite are often met. (See 
{ )rk Deposits. ) 

Alteration of Minerals: Pseudomorphs. — Crystals which 
have l»een formed under one set of conditions of temperature and 
pres'^ure and in the presence of certain solutions, will in many 
cases be unstable under another set of conditions. The crystals 
ma\- thi'ii be corroded or even completely redissolved, or the sub- 
stance may undergo a chemical or phy.sical change and give rise 
to the formation of minerals stable under the new conditions. 
.An example of the secondary products due to the decomposi- 
tion of a mineral is afforded by pyrite (FeSj, of which two 
types of alteration may be distinguished. By oxidation in the 
jiresencc of pure water it gives rise to ferrous sulphate (melaii- 
terite ). free sulphur and sulphuric acid: the melanterite by further 
alteration gives various basic ferric sulphates (copiapite, etc.); 
and the sulphuric acid by acting on surrounding rocks (limestone, 
clay, etc.) gives rise to the formation of gypsum, aluminite and 
other sulphates. By the action of water containing oxygen and 
calcium carbonate in solution pyrite suffers another kind of altera- 
tion; the sulphur is carried away in solution as gyiisum and the 
iron is left behind as a ferric hydroxide (limonite) which pre- 
serves the original form of the crystals. We have then a pseudo- 
morph of limonite after pyrite. 

Psendomoryihs are frequently met with in nature, and they arc 
of con.siderablc importance in studying the changes which minerals 
undergo. Several kinds of pseudomorphs are to lie distinguished. 
When the alteration has involved no change in chemical com- 
])o.sition of the material, but only in the internal crystalline struc- 
ture and physical properties, the altered crystal is called a 
“paramorph.” For example, crystals of aragonite arc often al- 
tered to a confused granular aggregate of crystalline individuals 
of calcitc, the change being accompanied by a decrease in specific 
gravity but without change in external form. An “epimoriih” 
results from the encrustation of one mineral by another; the first 
may be afterwards partly or wholly clLssoIvcd out, leaving the 
second as a hollow shell (e.g. chalybite after fluor-spar). 

III. NOMENCLATURE AND CLASSIFICATION 
OF MINERALS 

A mineral-species, or simple mineral, is completely defined by 
the statement of its chemical compo.sition and crystalline form. 
When we are dealing with a definite chemical compound the limi- 
tation of species is ca.sy enough; thus corundum, cas.siterite, ga- 
lena. blende, etc. are quite sharply defined mineral species. But 
with isomorphoiis mixtures the division into species, or into sub- 
species and varieties, must be to a certain extent arbitrary, there 
being no sharp lines of demarcation in many isomorphous groups 
of minerals. Thus in the minerals garnet and tourmaline the 
chemical comt>osition varies indefinitely between wide limits, but 
no corresponding difference can be traced in the cry.sfalline form 
or in the external characters save colour and specific gravity. 
Some authors have therefore questioned the advisability of sep- 
arating minerals into species each with distinctive names, and 
they have attempted to devise chemical names for the different 
kinds of minerals. Owing, however, to the frequency of poly- 
morphism and isomorphism amongst mineral substances such a 
system presents many practical difficulties. Thus the three modi- 
tu at ions of titanium dioxide are more simply and conveniently 
referred to as rutile, anatase and hrookite, while to give a purely 
chemical designation to such a mineral as tourmaline would be 
(|uile impracticable. 

The i}ractice of giving distinct names to different kinds of min- 
erals dates from very early times (e.g. diamond). The common 
lermination ite (originally itis or ties) was adopted by the Greeks 


and Romans for the names of stones, the names themselves indi- 
cating some character, constituent, or use of the stone, or the 
locality at which it was found. For example, haematite, because 
of the blood-red colour. The custom of naming minerals after per- 
sons is of modern origin; e,g. prehnite, biotite, haiiyne, zoisite. 
Unfortunately there is a lack in uniformity in the termination ol 
mineral names, many long-established names being without the 
termination ite, e.g. beryl, blende, felspar, garnet, gypsum, quartz, 
zircon, etc. The termination inc is also often used, e.g. nepheline, 
olivine, serjxjntine, tourmaline, etc.; and many others were intro- 
duced by R. J. Haiiy without much reason, e.g., anatase, dioptase. 

The number of known mineral species differs, of course, accord- 
ing to different authors; roughly there may be said to be about 
a thousand. The total number of mineral names (apart from 
chemical names), many of them being applied to trivial varieties 
or given in error, amount to about 6000. 

Minerals may be classified in different ways to suit different 
purposes, e.g., according to their uses, modes of occurrence, system 
of cr>»stallization, etc. The earlier systematic classifications, being 
based solely on external characters, were on natural histoiy^ prin- 
ciples and too artificial to be of any value. J. J. Berzelius, in 
1815, was the first to propose a purely chemical system of classi- 
fication; his primary divisions depended on the basic (electro- 
|X)sitive) element and the .subdivi.sions on the acid (electro 
negative) clement. This method of classification, though still in 
use for metallic ores, is now quite arbitrary. The systematic 
classifications in use at the present day are modifications in detail 
of the crystallo-chemical system of G. Rose (1852). Here there 
are four main divisions, viz. elements; sulphides, arsenides, etc.; 
halogen compounds; and oxygen compounds: the last, and largest, 
division is subdivided into oxides and according to the acid (car- 
bonates, silicates, sulphates and chromates, phosphates and arsen- 
ates, etc.); in each section isomorphous minerals are grouped to- 
gether. 'Fhe classifications adopted by different authors differ 
much in detail, especially in I lie large section of the silicate.s. 

BiBi.roGRAPnv. — Elementary introdurlion.'i to the study of minerals 
are: E. S. Dana, Minerals and how to study them (N.Y., 1805); 
L. J. Spencer, The World's Minerals (1911, N.Y. 1916). A larger 
work on popular lines is: R. Brauns, 2 'hc Mineral Kingdom, Eng. 
trans. by L. J. Spencer (Stuttgart, 1908-12). Textbooks for .students. 
H. A. Miers, Mineralogy, an Introduction to the Scientific Study of 
Minerals (1002) ; E. S. Dana, Textbook of Mineralogy (3rd ed., N.Y., 

1922) ; and G. Tsehermak, Lchrhuch der Mineralogic (9th cd., Vienna, 

1923) . 'J’he .standard works of reference for descriptive mineralogy 
are: J. D. Dana, System of Mineralogy (6th cd., by E. S. Dana, 
N.Y„ 1892, Appendices 1-3, TS99-1915) ; C. Hint/.c, liandbuch dtr 
Mineralogie (Leipzig, 1898, etc.). 

For .special branches of mineralogy reference may be made to the 
following: R. Brauns, Chemhche Mineralogie (Leipzig, 1896) ; C. 
Doelter, liandbuch der M iner alchemic (4 vols., Dresden & Leipzig. 
j(*ii. etc.) , n. Ro.senbusch, Mikroskupische Physiographic der Miner 
alien and Gesteine, Band T,, Pie petrogvaphiseh wichligen Mineralien, 
5th ed., by O. Mligge (Stuttgart, 1925--27) ; J. P. Iddings, Rock 
Minerals (2nd edit., N.V., 1911); G. P. Merrill, Non-mclallic Miner 
ah, their Occurrence and Uses (2nd edit., N.Y., 1910) ; T. Crook, Eio- 
nomic Mineralogy (1921); G. J. Brush, Manual of Determinative 
Mineralogy (T6th cd., by S. L. Penficld, N.Y., 1907) ; M. Bauer. 
Kdehteinkunde (2nd ed.. Leipzig, 1909), and Eng. trans. Precious 
Slones, by L. J. S|)encer (1904). 

There are many books on topographical mineralogy, for example- 
Greg and Letlsom, Manual of the Mineralogy of Great Britain and 
Ireland (1858). 

The following scientific journals are devoted to mineralogy: Neurs 
Jahrbuch fiir Mineralogie, etc. (Stuttgart, since 1807) ; Tsehermak 
Mineralogische und petrographische. Mitteilungen (Vienna, since 1872) , 
The Mintralogical Magazine and .lournal of the Mtncralogical Society 
(London, since 1876, including since 19.10 Mineralogical Abstracts ) . 
Zeitschrifi fiir Kryst alio graphic imd Mhieralogie (Leipzig, since 1877) 
Bulletin de la SocMte francaise de Mineralogie (Paris, since 187"^ 
American Mineralogist (Menasha, Wis., since 1916) ; Fortschritte 
Mineralogie, Kristallographie und Petrogruphie. (Berlin, since 191D. 

(L. J. S .1 

MINERAL PHOSPHATES. In mineralogy, those varieti.- 
of native calcium phosphate which are not distinctly cryslalli^A^i 
like apatite (q.v.), but occur in fibrous, compact or earthy masses 
often nodular, and more or less impure, are included under th' 
general term phosphorite. The name seems to have been 
originally to the Spanish phosphorite, probably because it ph“'' 



MINERAL PHOSPHATES 


[jhorcsced when heated. This mineral, known as Estremadura 
phosphate, occurs at Logrossan and Cacercs, where it forms an 
important deposit in slate. It may contain from 55 to 62 of 
calcium phosphate, with about of magnesium phosphate. 
Dahllite is a Norwegian phosphorite, containing calcium carbon- 
ate, named in 1S88 by W.‘C. Broggcr and H. Biickstrom after the 
Norwegian geologists T. and J. Dahll. 

Phosphorite, when occurring in large depo.sits, is a mineral of 
much economic value lor conversion into the superphosphate 
largely used as a fertilizing agent. Many of the impure substances 
thus utilized are not strictly phosphorite, but pa.ss under such 
names as “rock-pho.sphate,” or, wdien nodular, as “coprolite" 
[q.v.), even if not of true coprolitic origin. The ultimate source 
of these mineral phosphates may be referred to the apatite widely 
distributed in crystalline rocks. Being solul)lc in water containing 
carbonic acid or organic acids it may be removed in solution, and 
may thus furnish plants and animals with the phosphates required 
in their structures. On the decay of these? structures the phos- 
phates are returned to the inorganic world, thus completing the 
cycle. 

There are three sources of phosphates which are of importance 
geologically. They occur (a) in crystalline igneous and meta- 
mori)hic rocks as an original constituent, (h) in veins a.ssociaied 
with igneous rocks, and (c) in sedimentary rocks either as organic 
iragments or in secondary concretionary forms 

The first mode of occurrence is of little significance practically, 
for the crystalline rocks generally contain too little phosphate to 
he valuable, though occasionally an igneous rock may contain 
enough apatite to form an inferior fertilizing agent, e.g., the 
trachyte of Cabo de Gata in south-east Spain, which contains 
12-15% of i^hosphoric acid. Many deposits of iron ores found 
in connection with igneous or met amorphic rocks, and the oolitic 
iron ores, such as tho.se of the Jurassic system in England and 
Lorraine, contain from i to .2% o.f phosphorus, which pa.sses into 
the slags in the basic process of steel- making, and forms a very 
imiiortant source of pho.sphatic manures ('“basic slag”). 

Another group of phosphntic deposits conned ed with igneous 
r(»cks comprises the apatite veins of south Norway, Ottawa and 
other districts in Canada. These are of pneuinalolytic origin (srr 
I’NF.UMATuLYSis), and have been formed by the action of 
vapours emanating from cooling bodies of basic eruptive rock. 
They once formed an important source of phosphate, but are now 
worked out. 

The phosphatic rocks which occur among the sedimentary strata 
are the principal sources of phosjihatcs for commerce aiul agri- 
culture. They are found in formations of all ages from the Cam- 
brian to those which arc accumulaling at the present day. Of the 
latter the best known is guano. {Sec Manurls and Manuring.) 

Where guano-beds are exposed to rain their soluble constituents 
are removed and the insoluble matters left behind. The soluble 
phosphates wa.shed out of the guano may become fixed by entering 
into combination with the elements of the rock beneath. Many 
of the oceanic islets are composed of coral limestone, which in this 
way becomes phosphatized ; others are igneous, consisting of 
irachyte or basalt, and these rocks are also pho.sphatized on their 
surfaces but are not so valuable, inasmuch as the presence of iron 
or alumina in any quantity renders them unsuited for the prepara- 
tion of artificial manures. 

The leached guanos and phosphatized rocks, which are grouped 
with them for commercial purposes, have been obtained in great 
quantities in many islands of the Pacific Ocean (such as Baker, 
flowland, Jarvis and McKean Islaiuls) between long. 150" to 
W. and lat. 10® N. to 10° S. In the West Indies from Vene- 
^^uela to the Bahamas and in the Caribbean Sea many islands yield 
"Applies of leached guanos; the following are important in this 
respect: Sombrero, Navassa, Aves, Aruba, Cura(^ao. Christmas 
Island has been a great source of phosphates of this type; also 
Jaluit Island in the Maidive Archipelago, Banaba or Ocean Island, 
tnd Nauru or Pleasant Island. On Christmas Island the phosphate 
been quarried to depths of 100 feet. To these leached guanos 
Hid phosphatized limestones the name sombrerite has been given. 
P has been estimated that 500,000 tons of phosphate were obtained 


in Aruba, 1,000,000 tons from (‘urac'ao since the deposits were 
discovered in 1870, and Christmas Island in igjs yiekUal 110.000 
tons. 

In the older formations the tiho-Nphates tend to become more 
and more mineralized [)y chemical processes. In whatever form 
they Were originally deposited they often sulbT lonqilele or 
partial solution and are redeposiled as concretionary lunqis and 
nodules, often called coprolites (q.v.). The “Challenger" and 
other oceanographic expeilitions have sh«>wn that on the boitimi 
of the deep sea concretions of jihosphate are now gathering 
around the dead bodies of fishes lying in the oozes; conseiiuent ly 
the formation of the concretions may ha\ e been carried on simul- 
taneously with the deposition of the strata in which they omir. 

Important deposits of mineral i^hosphates are now wi)rke<l on 
a large scale in the United Slates, the annual yield far surpassing 
that of any other pari of the w’orld. 'I'he most active operations 
are carried on in Plorida, W'here the t)hosi)hatc was first worked in 
1S87 in the form of pebbles in the gravels of Peace river. Then 
followial the discovery of “hard rock-phosphate,'* a massive min- 
eral, often having cavities lined with m-arly ])ure [ihosphorite. 
Other kinds not distinctly hard aiul con.sisting of le>s ridi jiho.s- 
phatic limestone, are known as “soft iihosphale”; those found as 
smooth pebbles of variable colour are called “land ])el)ble- 
phosphale.’’ whilst the tiebliles of the river-beds and old river- 
valleys, usually of dark colour, are distinguished as “river pebble- 
phosphate." The land pebble is worked in central South Florida ; 
the hard rock chielly between Albion and Bay City. In South 
Carolina, where there an* important deposits of pho.sphale. for- 
merly mon? productive than at present, the “land rock" is worked 
near Charleston, and the* “river rock" in the* Coosaw river and 
other streams near Beaufort. The phosphate beds contain Eocene 
fossils derived from the underlying strata and many fragmcMits of 
Pleistocene* vertebrata such as mastodon, el(*i)haut, slag, horse, 
pig, etc. The phosphate occurs as lumps varying greatly in size, 
scattered through a sand or day; they often contain phosphatized 
Eocene fossils (Mollusca, etc.). Sometimes the j)h(>sphate is 
found at the? surface, but generally it is covered by alluvial sands 
and days. Phosphate mining began in South (.‘arolina in i86S, 
and for twenty years that state was the i)rin( ii)al i)roclu(er. 'Fhen 
the Florida deposits began to be worktal. In 1802 the ])hosphates 
of Tennessee?, derived from Ordovician limestones, came into the 
market. From North Carolina, Alabama and Pennsylvania, also, 
phosphates have been obtained but only in comparalivcdy small 
quantities. In igoo mining for phosphates was conunencecl i?) 
Arkansas. In 1908 Florida produced 1,675. 651 b->ns of phosphate 
valued at ii million dollars. All the other states together produce 
less phosphate than Florida, and among them Tennessee Lakes the 
first place with an output of 405,780 tons. 

Algeria contains important deposits of phosphorite, c*specially 
near Tebessa and at Tocqueville in the ])rovince of Constantine. 
Near Jebel Kouif, on the frontier l)eiween Algeria and Tunis, 
there are phosphate workings, as also in Tunis, at Gafsa. The? 
deposits belong to the Lower Eoci?ne, wh(‘re it rests unconform- 
abJy upon the Cretaceous. The joint production of Tunis and 
Algeria in 1927 was not less than 5,748,000 tons. Phosphates 
occur also in Egypt, in the desert east of Keneh and in the Dakla 
oasis in the Libyan desert. 

France is rich in mineral phosphates, the chief dejiosiis being 
the departments of the Pas-cle-Calais. Somme, Ai.sne. Oi.'e and 
Meuse, in the north-east, and another group in the depariments of 
Lot, Tarn-ct -Garonne and Av(:yron. in the south-we.st ; phosidiaies 
occur also in the Pyrenees. The deposits near Caylus and in 
Quercy occupy fissures and pockets in Jurassic limestone, and have 
yielded a remarkable as.semblage of the relics of Tertiary mam- 
mals and other fossils. Phosphates occur in Belgium, e.specially 
near Mons, and these, like those of north-east France, are prin- 
cipally in the Upper Chalk. Two varieties of ]7h«>sphnte rock are 
recognized in these districts, viz., the phosphatic chalk and the 
phosphate sand, the latter resulting from the decomposition of 
the former. Large and valuable deposits of the sand have bei*n 
obtained in sinks and depressions on the surface oi the chalk. 
The production is on the whole dimini.shing in Belgium (172,000 
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'Labij: T. Typical Mineral W aters 



Indifferent 

Ei^rthy 

Salt 

Salt 

Sulphur 

Iron 

Alkaline 

Alkaline- 

Table 

Purging 







Saline 

water 

water 


Gastein 

95“-ii8'^ 

Lcuk 

Kissingen 

Sea-water 

Aix-la- 

Chapclle 

T 13 “-140“ 

Schw'al- 

bach 

Vichy 

105*8^ 

Carlsbad 

iit/--i38‘' 

Seltzers 

Hunyadi 

Janos 

Sol id. s 











IJicarbonaLe of soda . 





o* 6 .L 4 q 

o*o2o6 

4*883 

1*92 

1*2 


„ „ poUisli 







0*352 

0*18 



,, „ magnesia 

0(X)i7 

0*013 

0*017 

0 * 4 .'; 

0*0506 

0*2122 

0*303 



„ „ calcium 

00195 

0*012 

1 *oO 

2 * 3 « 

0*157 

0*2213 

0*434 

0*428 



Sulphate: of .soda 

00208 

0*050 



0*2831 

0*0079 

0*292 

-J -37 


15*9 

„ „ potash . 

00135 

0*038 



0*1527 

0*0037 


0*16 

0*46 

i6*o 

„ ,, magne.sia 


0*308 

0*588 

2*96 





„ „ calcium . 


I*5.!0 

0*389 

0*25 







Sulphide of sodium . ' 





0*0x36 






(dilorklc of sodium 

0*0428 I 


5-52 

25*21 

2*616 


0*534 

1*03 

2*2 

1*3 

„ „ poU.sh 

i 


0*286 








,, „ magnesia . 

Carbonate* of iron 



o\m 

3*39 







0*0005 * 

0*023 

0*277 



0*0837 


0*003 

0*01 


Silicic acid 

0*0400 j 

o*03() 




0*0320 





Gasrs 

1 

1 










Carbon ie* acid . . j 

Hydrosulphuric arid . 1 

1 

;; i 

3 ‘>9 


trace 

5 * 3 .'? 

2*6 

0*76 

2*24 

0*45 


tons in ly:?;), but in France by this time it has become nearly, 
or very nearly, extinct. 

In the Lahn district of Nassau (Germany) there are phosphate 
beds in Devonian rocks. The deposits were rich hut irregular 
and local, and were much worked from 1866 to 1884, but are no 
longer of economic importance. In northern Estremadura in 
Spain and Alemtejo in Torlugal there are vein deposits of phos- 
phate of lime. As much as 200,000 tons of pho.sphate have been 
raised in these provinces, but in 1927 Spain was not mentioned in 
the li.'Jt of producers. Large deposits of phosphate occur in Russia, 
and those in the neighbourhood of Kertch have attracted some 
attention; it is .said that the Cretaceous rocks between the rivers 
Dniester and Volga contain very large supplies of phosphate, 
though probably of low grade. 

i’hosphatic nodules and concretions, with phosphatized fossils 
and their casts, occur at various geological horizons in Great 
Britain. Bands of black noduh's, highly phosphalic, are found at 
the top of the Bala lime.stone in North Wales; beds of concretions 
occur in the Jurassic series; and important deposits are known 
in the Cretaceous strata, e.'^pecially in the Lower Greensand and 
at the base of the Gault. The Lower Greensand phosphates have 
been worked, under the name of “coprolites,” at Pott on in Bed- 
fordshire and at Upware and Wicken in Cambridgeshire. The 
('ambridge Greensand, rich in phosphatic nodules, occurs at the 
base of the Chalk Marl. The chalk occasionally becomes phos- 
phatized, as at Taplow^ TBucks), Lewes (Sussex) and Ciply in 
Belgium. At the base of the Red Crag in East Anglia, and occa- 
sionally at the base of the other Pliocene Crags, there is a 
“nodule bed," consisting of pho.sphatic nodules, with rolled teeth 
and bones, which were formerly worked as “coprolites” for the 
preparation of artificial manure. Lord Rayleigh has found that 
phosphatized nodules and bones are rich in radioactive constit- 
uents, and has brought this into relation with their geological age. 

Bibliocrapity. — For American phosphate.*^ see The Phosphates of 
America, by Francis Wyatt (sth ed., 1894); the Annual Reports on 
Mineral Resources of the U.S. (U.S. Geol. Survey), including some 
valuable reports by C. W. Hayes, also those in Roth well’s Mineral 
Industry; “Nature and Origin of Deposits of Pho.sphate of Lime,” 
by R. A. V. Penrose, Jun., BulL U.S. Geol, Survey, No. 46 (1888); 
Florida, South Carolina and Canadian Phosphates, by C. C. Hoycr 
Miller (1892); and The Non-metallic Minerals, bv G. P. Merrill 
(1904). Many of the above include descriptions of mineral phosphates 
in other parts of the world. For a general discussion of the origin 
of the phosphates, see “The Natural History of Phosphate Deposits,” 
bv j. J. H. Teall, Proc. Geol. Assoc., xvi. .^69 (iqoo). Consult also 
Piude compile sur les phosphates, by A. Deckers (Liege, 1894). 

MINERAL RIGHTS DUTY: see Inland Revenue 
Duties. 

MmERAL WATERS. The number of mineral waters in 
various parts of the world is so great that a comprehensive list 
cannot be given. In the accompanying tables arc presented short 


I notes of the chief with their dominating characters and indications 
for their use in medicine. In many instances detailed information 
can be readily obtained from the various official handbooks issued. 
As to the action of mineral waters in general (.vcc Balneothera- 
peutics; Baths) there is so large a social and commercial ele- 
ment in all spas that the medical side, viewed from a strictly 
scientific standpoint, is much obscured. Where the water contains 
a special substance arsenic, as in some French springs, 

lithium, radium or radium emanation) it is usually regarded as 
dominating the character of the water and the uses to which it 
should be put medically. See also Aerated Waters and Soft 
Drinks. 

Table II. Indifferent Waters 


Locality 

Height 
in ft. 

lemp. 

°Fahr. 

Kvian, Lake of Geneva 

1,100 


Badenwciler, Baden 

L 4-’5 


Buxton, England 

980 

82 

Schlangenbad, Nassau 

800 

80 87 

Sacedon, Spain 

1,500 


Wildbad, Wurttt‘m-) 

berg • • •/ 

PfclTcrs, Switze rland . 
Riigalz, do. . 

IkV'O 

-MT 5 

L 570 

(;a-io^ 

99 

95 

Panticosa, S. Pyrenees 

5|TIO 

« 5-95 

Teplitz, Bohemia 

648 

101-120 

Gastein, Austria . 

3,315 

95-118 


For what prescribed 


(Nervous cases, (b^spep- 
|l sia, urinary affections. 
For mild rheumatic treat- 
ment; a healtJi resort, 
(iout and rheumatism 

I (nitrogen present). 

f Nervous cases, female dis- 

I I orders, skin. 
/Rheumatism, gout, eu 
t taneous affec tions, 
/(iout and rheumatism, 

neuralgia, thickenings. 
Do. do. do. 

Do. do. do. 

Do. (nitrogen present); 
special action in 
phthisis. j 

Gout, rhemmatism, old in-^ 
juries, joints or hones. 
Do. do.; soothes nervous | 
system. 1 


Table III. Earthy Waters 



Locality 

Height 
in ft. 


ContrexCwillc, X’osges 

1,050 


Lippspringe, North \ 
Germany . / 


T 3 

Wildungcn, do. 



Weissenberg, Swit- i 
zerland . . ./ 

2,600 


IPougues, France 

600 


'I'emp. 

^I’ahr. 


Therapeutic action 


action in calculous ^ 
affections. 

(Sui)posed to be useful i:' 
j phthisis. 

[Special use in urinar ' 
I complaints; contaii 
\ iron. 

Resorted to for pulmoiia ‘ : 
affections. 

Dyspepsia, diabetes, ht-i 
patic and urinary con-' 
cretions. ^ 
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Table III. Earthy Waters — continued 


Ix>cality 


L. 


Baden, Switzerland 

Leuk, do. . 

S iBormio, North ItJily 
a j Lucca, Italy 
Bath, England 
Dax, south of France 
B. de Bigorres, VyT-\ 
cnees . . . J 


Height 
in ft. 

Temp. 

Tahr. 

Therapeutic action 

1,180 

117-122 

/Rheumatism, gout, paral- 
1 ysis, scaly eruptions. 
/Do., some female com- 

4,400 

g 3 -i 23 

\ plaints. 

4,400 

86-104 

Do. do.; old sprains. 


108-122 

Do. do. do. 


108-122 

Do. do. do. 

1,400 

139 

Do. do. 

1,800 

04-123 

Do.; chlorosis, neuralgia. 


Table IV. Salt Springs 


Locality 


L_ 


fSod'. n, near p>ank-\ 
fort . J 

Homburg, do. 

Kissingen, Bavaria 
i J'yrmont, North (ier -1 
many . . . / 

Kreiiznach, near 1 

Bingen . . i 

Wiesbaden, Nassau . 

Baden-Baden 

Bourlionne, Haute- \ 
Marne ... . j 

Halaruc, South \ 

l^Tance 

Sal ins, Mouti<‘rs, Sa 
£l voy (1,480! t.) ./ 

rt Brides, Savoy (i,7oo\ 

ft.) . . . .J 

.\cqui. North Ital>' 

Abano, do. 

Caldas de Monibuy,) 
near Barcelona .f| 
Ceslona, Guipuzcoa, \ | 
Spain . I 


lemp. 

'Tahr. 


114 i 40 | 

I 

<)(> 

05 

i(hj 

IS5 

' 5 «| 

«8-u4 


Tlierap(‘utic action 


/Dyspepsia, anaemia, scrofula, 

1 .sj)ecial for throat and phthisis. 
/ Dy.spejisia, slighter hepatic afYi; 
tions, chloro.sis, gout. 

I n all essentials the same. 

[Better known for its iron; has a 
\ good salt drinking spring. 
jA salt well witliout carbonic acid; 
I used in scrofula and anaemia; 
• bathing more important. 

J Used in dy.spepsia and gout; the 
1 bathing is most important. 
/Still milder water; uses .similar; 
\ gout. 

j Rheumatism, neuralgia, effects 
\ of malaria, 

I Do.; special for treatment of 
I paralysis. 

/Scrofula, anaemia, loss of power, 
sexual disorders. 

Act on liver and digestive canal; 
used for obesity. 

K heu m atism ; special treatment 
\ with the bath dei)0sit. 

/Chiefly as baths; mud of bath 
{ used for i)oultice. 

J Rheumatism, sciatica, old in 
\ juries. 

j Rheu matism , indigestion, bron - 
\ chilis. 








Locality 

•a a fti 

•c; 5 

''riieraj >eu tie api >licatiori 





§-3 


1 


Scrofula, effects ofj inflam- 

1 Rheinfeld, Aargau, Switzer- 1 
kind j 

j 

matiun, chronic exuda- 
- tions, som»^ chronic ex 


anthemas, rheumatism, 

uterine infiltrations. 

1 

^alzungen, North Germany 

-’ 5 ^> 

Do. do. 

Ischl, Austria (1,440ft.) 

-\ 5 b 

Do. do. 

Hall, Tyrol (1,700ft.). 

-55 

Do. do. 

! Reichenhall, near Salzburg\ 

1 ( 1, 800ft.) ./ 

2 24 

J )o. do. 

1 hcK, Rhone Valley (1,400/ 

j ,^t.) j 

1 Castrocaro, Tuscany , 

iSb 

1 )o. do. 

. 3 b 

Do. ilo. 

Droitwich, near Worcester 

233*6 

Do. do. 

1 Sea Water .... 

30*4 

Do. do. 

‘ l^ehmc, Westphalia (g2° F) 

24-85 

/Do.; special use in locomotor 
\ ataxia. 

, Nauheim, Wcttcrau (ho**- \ 

29 

Do. do. 


Table VI. Iron Waters 


Almost all the above named .stations have several springs of various 
.strengths: the cold may be said to vary from 14 to 5-8% of chloride of 
sodium; the warm are generally weaker, perhaps varying from 6-8 to 
1-0. In several, minute traces of iodine or bromine are found. 

Table V. Stronger Salt Waters 


Loiality 

Height 
in ft. 

t^irb. 
of iron 

I'he rape u tie use 

Rippoldsau, Black Forest 

i,SS() 

o- 1 2 

/for anaemic conditions; 

{ laxative. 

Homburg, near Frank- ^ 
fort ... 1 


o-io 

Do. do. 

leister, Saxony 

• vh »5 

o-oS 

Do. do. 

Liebenstein, North Ger-\ 

01 1 

o-oS 

I )(). do. 

manv . 


Scliwalbach, Nassau 

t)00 

o-oS 

/Do.; mucli of a ladies’ 
bath. 

Booklet, near Kissingen 

()OCJ 

o-oS 

I >(). 

Griesbach, Black Forest 

1 4 >i 4 

0-07 

iDo.; laxative; a ladies’ 
bath. 

I'ranzensbad, Bohemia 


o-oy 

Do. do. 

Pyrniont, Germany 

cj-oy 

1>(». 

Spa, Belgium 

1 ,000 

o-cj(j 

Do. 

Petersthal, Black Forest 

• ,.vv> 

0-04 

1 >t».; laxativi*. 

St. Moritz, ICngadine,! 


Do.; sought for its 

Switzerland . ' 

5 i|b 4 

0*04 

1 a i r. 

Forges-les- h’.aiix, 1 'ranee 


o-o6 

1 >0. 

La Malou, llerault,! 
France flem]>. 88") ./ 


o-oS 

Do. 

Recoaro, .North Italy . 

1 ,04 ; 

0-04 

Do. 

Tunbridge Wells 
Mus]>nitt Spring, llarro 

000 

O'OO 

/Do.; deliiu’nt in (ar- 
[ bonii' acid. 

gate (chloride) 

o- 1 ■; 



'rABi.h \'II. ( 'old Sulphur Springs 


Locality 



Sibphu retted 

1 1 yd rogen 
dissolved in 
water 

Sulpliide 

of 

Sodium 

ICil.sen, Schauniburg-Lip[)e 
Meinberg, Lippe-Detmoki 




O' 008 

(iurnigel, Switzerlaml (.■;,(>ooft.) 
Leuk, do. (3,503ft.) 


J , ■ I 

44 > 


('ha lies, Savov foooft.) 




0-478 

Knghi(?n, near Paris . 




O' JO(> 

Uriage, Isere, France (1,500/1.) 


7 •.'14 


Harrogate, England . 




O' -’07 

Stratluieffrr, Scotland 




0026 

1 Lisdoonvarna, ('hire, Inland 



J 

TAni.L VIII. 

Warm 

Sulphur Springs 


Lo^ alii y 

Height 
in ft. 

rciMp, 

I'alir. 

Ilydrosiil- 
{)lujri(‘ ii( id 
ab.sorbed in 

Suljihich* 

of 

Sodium 




water 


Aix-la-(..'hapello, ( iermany . 

•• U 

1^1 1 4CJ 

o- ; 

0-01 

Baden, neai- Vinina . 


os 11-; 

2 

0-05.! 

S< hin/.nach, Switzerland 

l ,oho 

80 g.' 

37-8 


J.avev, Rhone X'allev 


0-’ H3 

3 ’S 


Hercules Bad, Banal . 

500 

1 10 

4 2 0 


Aix-K s Bains, Savt>v 


ioS-5 

27-2 


lion, iVreiiees 

:*,ooo 

I SV 5 


o-oy 

Bareges, do . . 

4,100 

« ' i 


0*04 

.Ainelie-les- Bains, Pyrene es 

810 

8y 147 


Q’OI 

(auterets, do. 

.■)> -'5 1 

7 >-i 34 


O-O..’ 

Faux Bonnes, <k>. 

j,4oo i 

00-5 


002 

Arclienu, Murcia, Spain ! 

! . i 

126 




Tatili: IX. AlhaVic ir«/Arv 


Lo< alii y 


j ( arl). 1 
j Soda 1 

Vais, South i'rance . 


1 1 

• i i 

Bilin, Bohemia 


. . j 4 -:! 1 

Vichy, France' (105" F) 


5 -> 1 

Neuenahr, Rhineland 
F) . . . 

(02 

-' 73 ! i-o ■ 
■ ■ ' 1 1 

La Malou, France (1)7° 

JO 


Vidago, Portugal . 


• ■ ! ■ 


Class 1 . Simple A I ho lines 


Theraj)eutic uses 


renal and biliary calculi, 
liver complaint.s, dia- 
I '• Im'Ic.s. 

I)n. <I(). <lo. 

Do. do. do. 

/.Mucous rutarrh; rliabetes 
s])ec iaily. 

'o.; M flative elTc- t on 
nervous system. 

)o.; gout, urinary affec- 
tions. 
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Class II. With Chloride of Sodium varying from 4 j to i 
in amount 


Locality 

Height 
in ft. 

Temp. 

‘’Eahr. 

t'arb. 

Soda 

'rherapcutic uses 

1 41 hatscho wit 7 , 




jSjirings rich both in 

Moravia . ( 

1,600 


8.4 

{ curb, soda and chi. 

1 .sodium. 

'J onnistein, Rhine ' 
X'allcy . ) 



■•5 

jLight antacid tonk' 

) to stomach. 

Spe(ial in female 

Ems, Na.ssau 


« 5 -rJ 5 

JO 

complaints ami 

mucous membrane. 





^Specially rht^umatisni 

Lschia, Italy 


ui) to r7o| 

2*0 

and female com 
plaints. 

Royat, Auvergne 

1,400 

cSo- 05 j 

1*3 

[Do. and .some skin 



i 

j 

\ afiections. 

Mont Dore, do. . 

3.300 

100- 1 14 1 

j 


/Astlima, chronic lar- 
\ yngitis. 

Bourboulc, do. 

2,800 

107 - J 25 


/Scrofula, rachitis, cu- 
\ tuneous affections. 


Class III. With Sulphate of Soda varying from 5 ,2 to 2 in amount, 
and Carbonate of Soda varying from jyy to oyj in amount 


Locality 

Height 
in ft. 

Elster, Sa.xony 

1,460 

Marienbad, Bohemia 

t .01 J 

Eranzensbad, do. 

1 ,263 

Tarasp, Lower Engadine . 

4.000 

Carlsbad, Bohemia (121 
-164" F) . . 

1,200 


Th(.nipcutic uses 


j Action on alKloiniiial organs, 
\ female complaints. 

J)o.; special use in ohesity. 
Do.; sj)ecially a ladies’ hath. 
fPowi'rfiil action on abdominal 
I viscera. 

j'Gout, liver afiections, biliary 
i and renal calculi, diabetes. 


Taulk X. American Mineral Waters 




Designation and locality 1 

Lebanon, (.'olumbia co., \. 

(7/ 10 ... . 


Therapeutic application 


Healing, Rath co., Va. (88'’ E) 


Warm, Rath co., Va. ((jS'’ E) 


Hot, Rath CO,, Va. (110 E) 

Paso Ko})les, San Luis Obisped 
CO., Cal. fijj" E) . / 

Hot, (iarland co.. Ark. (oc iso^’l 

V, ' .r 


fGettysburg, .Vlams co., JVnn. 

Sweet, Monroe co., W. \'a. ^74'’! 

V) / 

w J Berkeley, Morgan co., W. \ a \ 
^74‘’n - ■ - ■ ; 

^ I Alleghany, Montgomery co., \’a. 

I 

iBethesda, Waukesha co., Wis. . 

Lower Blue 1 .ick, .\ i( hola s co. , K y . 
^ I Sharon, Schoharie co., \. V. 

'a ^Whitr Sulphur, Greenljriir co.,\ 

I I I 

g ISalt Sulphur, Monroe co., \’a. | 
Bedford, Bedford co., Penn. 


8 ■ 

cd 


) Scrofulous ulcers and oph- 
I thalmia, ozoeiia, chronic 
j diarrhoea and dysentery, 

I secondary ami tertiary 
I .syphilis. 

'(.'hronit- and subacute rheu-| 
I mati>m, gout, neuralgia, 

1 nephritic and calculous 
1 diseases. 

[Chronic rheumatism, gout, 
di.M'ases of liver, neu 
i nilgia, contractions of 
[ joints. 


jDartroiis diseases of .skin, 
functional diseases of 
uterus, chronic mercurial 
ami lead poisoning. 
C'alculus, gravel, catarrh of| 
.-tomach or bladder, dys- 
I pepsia. 

/Gravel, dy.spepsia (diuretic, 
\ diaphoretic). 

Neuralgia (restorative). 

Purgative, diuretic. 

(Diabetes niellitus, gravel, 
inllammation of bladder, 

I tiropsy, albuminuria (diu- 
\ retie). 

Aperient and altiTativc. 

Do. do. 

fDartrous skin «liseases, di.-.- 
' eases of the bladder, jaun- 
I dice, d>^pepsia. 

Do.; scrofula and s>7>hilis. 
/Anac'inia, gravel, calculusj 
(strongly diuretic). 


Table X. American Mineral Waters — continued 


Designation and locality 

St. Catharine’s, Ontario, Canada 
^ I Caledonia, Ontario, Canada 
Hathorne, Saratoga, N. Y. 
Rallston, Saratoga co., N. Y. . 

[Oak-Orchard Acid, (ieiiesee co .,1 
N. Y I 


C 


Uawley, Rockingham co., Va. . 
Swtret Chalybeate, Alleghany 1 

CO., / 

Rockbridge Alum, Rockbritlgej 
co., Va / 

Coopetr’s Well, Hinds co.. Miss. 

jCrab Orchard, Lincoln co., Ky. 
/Midland, Midland co., Mich. . 
[Bladen, Choctaw co., Ala. (car-'; 

bonated alkaline) . . .( 

Congress, Santa Clara co.. Cal.' 
(.saline-alkaline) ./ 

St. Louis, Gratiot co., Mich.) 
(simple alkaline) ./ 


Therapeutic application 


/Rheumatism, gout, scrofula, 
11 neuralgia. 

Rheumatism , gou t. 

J I )y spepsia , jaundice, al >- 
I dominal plethora. ; 

Do. do. do. 

Ulcers, diseases of the skinj 
passive haemorrhages, 
atonic diarrhoea (has 10 
grains of free sulphuric 
acid in the pint). 
[Chlorosis and anaemia gen- 
1 erally, tonic. 

{Do. do. do. 

{Scrofula, chronic diarrhoea. 

/.Vnaemia, chlorosis, chronk 
\ diarrhoea, dropsy. 


Dyspepsia, n i* u r a 1 g i a , 
chronic and subacute rheu- 
matism. 


Bibljo(;raphy. — ( 1) German: E. Osann, DarstvUung der Heilquellen 
Euro pas (:< vols., Berlin, i8.p)-4.0 ; J. Seegen, Handbuch der HeiL~ 
quellenlehrc (V’ienna, 1862) ; B. M. Lersch, Hydrochemie (1870), and 
many other works ; Hclfft, Handbuch d. Balneotherapie (8th cd., Ber- 
lin, 1874); Vaicntiner, Handbuch d. Balneotherapie (Berlin, 1876) ; 
L. Lehmann, Bader u. Brunnen Lehre (Bonn. J877) ; J. Braun, Sys- 
tem, Lehrbuch d. Balneotherapie, 4th ed., by Fromm (Berlin, jK8o); 
O. Leichten.slern, Balneotherapie (Leipzig, 1880) ; Deutscher Bdder- 
kalender (Berlin, 1927). (2) French: Dictionnaire des eaux minerales, 
etc., by MM. Durand-Fardel, etc. (2 vols., Paris, i860) ; J. Lefort, 
'J'raite de chemie hydrologique (2nd ed., Paris, 187,0; C. James, 
Guide pratique aux eaux minirales (Paris), many editions; Mare, 
Guide aux villes dfeaux, etc. (Paris, 1881) ; Joanne and Lc Pileur, Les 
Bains d* Europe (Paris); L. Porcheron, Guide pratique aux villes 
d'eaux, stations, climatiques, plages marines fran^aises (Paris, 192.O. 
(3) Swiss: Meyer Ahrens, Heilquellen der Schweitz (Zurich, 1867) ; 
Gsell E’els, Die Bader und Kurort e der Schweitz (Zurich, 1880). (4) 
Italy: G. Jervis, Guida alle acque minerali d’llalia (Turin, 1876, etr.) ; 
E. F. Harless, Die Heilquellen und Kurbdder ft aliens (1848). (5) 
Spanish: Rubio, Tratado de las fuentes minerales de Espaha (Madrid. 
i‘'<53) ; f^on J. de Antelo y Sanchez has recently published a work on 
Spanish waters. (6) English: T. Short, History of the Mineral Waters 
(London, 1734); J- Rutty, Methodical Synopsis of Mineral Waters 
(London, 1757) ; Granville, Spas of England (1841) ; E. Lee, Mineral 
Springs of England (London, 1841) ; J. Maepherson, Our Baths and 
Wells (1871), and Baths and Wells of Europe (1S73) ; H. Weber’s Eiip. 
ed. of Braun (London, 1875) ; The Spa^ of Britain, the official hand 
book of the British Spa Federation (Bath, 1924) ; E. Hawkins, Medical 
Climatology of England and lErt/f.Y (London, 192.D ; T. D. Luke, Spas 
and Health Eesorts of the British Isles (London, 1919) ; N. Wood, 
Health Resorts of the British Islands (2nd ed., London, 1919L 
great portion of the literature is to be found in monographs on par- 
ticular places. (7) American: J. Bell, The Mineral and Thermal 
Springs of the United States and Canada (1855) ; J. J. Moorman, The 
Mineral Waters of the United States and Canada (1867) ; C. E. 
Chandler, Lecture on Water (1871); G. E. Walton, The Mineral 
Springs of the United States and Canada (1875) ; I. Burney Yeo, The 
Therapeutics of Mineral Springs (1904) ; A. A. Chambers, “Compari- 
son of American and European Mineral Waters,” in U.S. Geol. Surv. 
Prod, of Mineral Waters, J0i6, pp. 500-508 (1918) ; A. J. Ellis, “Pub- 
lications on Mineral Waters,” ih., pp. 509-510; O. E. Meinzer, “Large 
Springs in the United States,” U.S. Geol. Surv. Water Supply Paper 
557 (1927) ; and W. E. Fitrh, Mineral Waters of the United States and 
American Spas (1927). 

United States. — The term “mineral water'’ is employed l'> 
connote water of high mineral content as well as all water bottled 
and sold for table or medicinal use without appreciable alteralii' ' 
from its natural state. Some of these 'waters contain considerabi' 
le.ss mineral matter than many of the public water .supplies. A 
mineral content of less than 10 grains per gallon is considered 
low, 30 grains high, and over 100 grains very high. It is estimate 1 
that there are over to, 000 mineral springs in the United State 
Mineral waters are employed for medicinal purposes, as table 
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waters in place of public water supplies, and for the manufacture 
of soft drinks, particularly carbonated beverages. 

MINERAL WELLS, a city of Palo Pinto county, Texas, 
IJ.S.A., 45 m. W. of Fort Worth, near the Brazos river: on 
Federal highway 8o, and served by the Gulf, Texas and Western 
and the Weatherford, Mineral Wells and North Western railways. 
Pop. (1920) 7,Sgo, estimated locally at 10.000 in 1928. It is 
primarily a health and pleasure resort. More than 150,000 visitors 
romc annually to drink the waters and take the baths. The water 
is bottled for shipment in one of the largest plants of the kind in 
ihc world. The city was founded in iHSo and incorporated in 
1885. 

MINERS MILLS, an anthracite-mining borough of Luzerne 
county, Pennsylvania, U.S.A., 3 m. N.E. of Wilkes-Barre: .served 
hy the Central of New Jer.sey, the Delaware and Hudson, and 
the Lehigh Valley railways. Pop. (1920) 4,365 (29'^'^ foreign- 
horn white). 

MINERS PERMANENT RELIEF SOCIETIES: 

Friendly Societies. 

MINERS’ PHTHISIS. Almost any dust inhaled in sufficient 
(]uantily may cause chest trouble, but certain dusts are related to 
the occupational disease variously known as miners’ phthi.sis, 
jmeumonoconiosis. grinders’ rot, potters' rot, stonecutters’ rot, etc. 

Phthisis-producing Dusts. — Dusts with this association are 
often referred to as phthisis-producing dusts, b(‘fause pulmonary 
luhcrculo.sis plays a more or less important part in this di.sease 
.ind is always associated with a fatal termination and usually with 
disablement. E. L. Collis has shown that the phihisis-prodiicing 
dust of far the greatest importance in industry i,s dust of free 
silica (SiOs) and the disease is often known as “Silicosi.s.” For 
a dust to be phthisis-producing it must be comparatively insol- 
uble and inert and the particles mu.st be minute, say from five 
microns downwards, or about, the size of the common pathogenic 
micro-organisms. Owing to their minute size these particles may 
he present in air in dangerous concentration without being visible 
lo the eye or in any other way noticeable to the sen.ses, so in a 
phthi.sis-producing industry it is expedient to .sample the air for 
(lust as one samples for gas in a “gassy" mine. 

The Lungs and Dust. — The lungs have a very considendile 
power of ridding themselves of inhaled particles, and some dusts, 
like coal-dust, are much more readily got rid of than others while, 
in the case of a phthisis-producing dust, accumulation readily gets 
ahead of elimination, so quite small quantities of air-borne dust 
may be dangerous. It is owning to this cumulative factor (hat dura- 
tion and continuity of c.xposure are of importance as well as con- 
lent ration in the air. While the average incidence of miners’ 
phthisis in the gold-mines of the Witwatersrand is under 3'r per 
iinnurn of the underground population, the incidence ri.ses as high 
as 10% \)cr annum among miners of 13 years’ service and over. 

A certain proportion of the fine dust inhaled runs the gauntlet 
of the upper respiratory passages and gels right down into their 
minute blind extremities, the alveoli. In silicosis as in pulmonary 
tuberculosis “lesion means arrest” and the dust particles are 
arrested by being taken up l)y certain cells often called dust cells. 
The.se are phagocytic endothelial cells and, when dust -laden, they 
aggregate forming masses or pseudo-tubercles on the alveolar 
walls, under the pleura and in the lymphatic channels which they 
obstruct. The pseudo-tubercles tend to degenerate and l>ecoine 
replaced by fibrous tissue, thus forming the fibroid nodules char- 
acteristic of the early stage of silicosis. 

Prevention. — It is the fine dust that matters and, in mines 
where a phthisis-producing rock is dealt with, the chief sources of : 
tine dust are blasting and rock-cutting with machines. From the 
l>oint of view of prevention, in industries where blasting i.s prac- 
tised, the workers should not return to the working-place until 
after all dust and fume have been blown away. Ventilation with 
aood currents of dust-free air is the great safeguard because, by 
treating the air-borne dust as a gas, it can be diluted down towards 
t safe level. With daily exposure over many years, perhaps about 
<me milligramme of dust per cu. metre of air is a safe level. The 
line dust is only a small proportion by weight of the total air-borne 
particles, but includes the majority of particles hy enumeration. 


A sample of air-borne dust of 2 milligrammes per cu. metre as 
determined by the method in use on the Witwatersrand corre- 
sponds to about 350 particles of line dust per cu.cm, of air 
(counted by Kitze koniometer). The other great safeguard is 
“working wet" as the chief source of the dust associated with 
machine drilling is “sludging” with air. When it is [practicable to 
sludge with water only, machines raise much less dust. Water- 
.^prays should be in continuous use and thc' roof, walls and lloor of 
the working-place kejpt wet {scr Mini no). 

\ niaihine may be in good order for rock-cutting and in bad 
order for dust -control and should be inspected from the latter 
point of view as well as the former. A hand-drill is more difficult 
lo keep in order for dust-control than is the larger machine and it 
is doubtful if it i.s possible to secure safe conditions if hand-drills 
are used dry when cutting phthisis-producing rock. In all phthisis- 
producing inclu.stries, aiiart from working wet, it is wise to think 
of the fine air-borne dust as a gas and make use of exhaust-hoods 
and abstractors; while sources of dust escaping to the air should, 
as far as jpossible, be located and enclosed. 

There are tw'o important fat tors in the severe forms of miners’ 
phthisis: — 

(1) The [phlhisis-iiroducing du.^tt. 

(2) The tubercle bacillus. 

The motlern view of pulmonary tuberculosis ns met with in the 
adult population of civilized countries is that it is contracted from 
an active case by inhalation. Linder experimental conditions the 
presence of du.sl in the air, together with the tubercle bacillus, 
renders the susceiitiblc animal much more liable lo infection by 
inhalation. It is on account of this association that, in a phthi.sis- 
[iroducing industry, oni‘ must strive not only to eliminate dust 
i»ut also to eliminate the tubercle bacillus. The only practicable 
step towards the latter ideal is lo delect and remove the “carrier," 
/>., the sufferer from open tuberculo.sis. 

Bibi.io(;rapiiv. — Public Ifcallh (i()T5. with bihl.) ; E. I... CollLs, 
Industrial Pnntmonoconioscs, Milroy LectuiTs, 1(^15 (iijiy) ; Annual 
Reports of Miners' Phthisic Hoard and Miners' Phthisis Medical 
Bureau, Depart nu‘iil ol Mines and Industries, Union of South Africa; 
Publications' of Vnited States Bureau of Mines, BT32, T.P. ^72, etc. 

Ma.) 

MINERSVILLE, a borough of Schuylkill county. Pennsyl- 
vania, LI.S.A., on the Schuylkill river, 4 m. W. of Poltsvillc. It 
is served liy the Pennsylvania and the Reading railways. Pop. 
1(1920) 7,845 (2T^f foreign-born white). Anihracile mining is 
j the chief industry, and there an* several factories. The borough 
was settled about 1790 and incorporated in i8si. 

MINERVA, an Italian goddess, .sub.seqiienlly identified with 
Athena; also Menerva, from mens, mind. She yiresided over all 
* handicrafts, including professions aPil arts. Besides her Etruscan 
■ cult in the capitol, she had at Rome, before 207 11, c., a lemiile on 
I the Aventine, which was from the time of Livius Andronicus 
(q.v. ) the ineeting-i)lace for guilds of craftsmen, including dra- 
matic poets and actors. The dedication day of the temple was 
March 10, called qiiifumatnis, because it fell on the fifth day after 
the Ides. Pn^perly this was a fesii\al i»f Mars, but it came to be 
(onsidered Minei'va’s day, a]>j);'rent ly from the accident that her 
tem])lo h.id been founded then. She. herself was confused with 
Nerio, the cult-[)arlner of Mars. All the schools had holidays at 
this time, and the jiiipils, on reasse mbling, brought a fee {miner- 
val) to the teachers. Al a later lime the festival extended over 
five days. Her later cull is wholly modelled on that of Athena. 
There was another shrine of Mint rva on the Caelian hill, where 
.she w’as worship[)c*d under the name of Capta, the “captive.” This 
cult was brought lo Rome, on the capture of Falerii, 241 n.c. Here 
a festival called the lesser quinqnatrus was celebrated on June 13 
and 14, chiefly by the flute-players (Livy ix. 30; Ovid, Fasti vi. 
651 ). Sec also J*ali.ai)II'M. 

MINES, MINELAYING AND MINESWEEPING. A 

submarine mine is a weapon used for the attack and defence of 
harbours and anchorages or to deny the use of certain areas of 
w'ater to shi[)s. Briefly, it consists of a charge of explosive, con- 
tained in a water-tight case, intended by its explosion to put out 
of action a hostile vessel of any class it is designed to act against. 
Prior to 1870 the term “torpedo” was used for all explosive 
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charj^es fired in the water, but since that date the word “tor^iedo” 
has been restricted to the mobile torpedo {see Torpedoes). Al- 
though the scientific development of submarine mining warfare is 
the work of the last sixty years, attempts to use drifting charges 
against ships and bridges are recorded as early as the ifith cen- 
tury. Mines were used by the Americans in 1777, and in 1780 
Robert Fulton ].)roduced an explosive machine which he called 
a “torpedo.” and which was exi)erimented with, not very success- 
fully, up to 1S15. In 1854, the Russians used mechanical mines 
in the Baltic, but without any marked success. 

The first application of electricity to the explosion of submerged 
charges was made by Sir Charles Pasley in the destruction of 
wrecks in the Thames and of the wreck of the “Royal George” at 
Spithead in 18,39 ttnd subsequent years. The first military use of 
electrically-fired mines was made in the American Civil War of 
1861-65 when several vessels were sunk or damaged by mines 
or torpedoes. From this dale onwards most European nations 
experimented with mines, and they were actually used during the 
Franco-German War of 1870, the Russo-Turkish War of 1878 and 
the Spanish-American W’ar of 1898. The most interesting example 
of mine warfare prior to the AVorld War was in the attack and de- 
fence of I’ort Arthur during the Russo-Japanese War of 1904-05. 
Both .sides used mechanical mines only, and both suffered heavy 
losses from the mine warfare. Mines and torpedoes were first 
introduced into the English service about 1863, defence mines 
being placed in the charge of the Royal Engineers, while torpedoes 
were developed by the Royal Navy. In 1904 the re.siionsibility 
for all mining work was placed on the Navy, As a rule mines 
are moored, but mines which drift with the tide or current are 
occasionally used for special purpio.scs. 

Any explosive can be used in submarine mines provided ade- 
quate means are provided to e.xplode the charge. The detonators 
for electrically fired mines are fired by heating a .small length of 
wire, termed a “bridge,” round which is placed a priming which 
burns and detonates a .small charge of fulminate of mercury, lead 
azide or similar explosive, which in turn detonates the main 
charge. The detonator for mechanically fired mines is exploded 
by the friction of the striker entering it. The charge is contained 
in a steel mine case which also contains the nece.s.sary electrical 
or mechanical arrangements for firing the mine. For buoyant 
mines the cases must have sufficient air space to provide the nec- 
essary buoyancy. The size of the mine case will therefore depend 
principally on the weight of charge and the buoyancy required, 
the latter varying according as the mine is to be laid in .still water 
or in currents or tides, and according to the depth of water and 
con.se(|iuTil weight of mooring rope. The ca.ses are moored to 
the sea bed by a heavy weight called a “sinker,” the connection 
being made by a flexible steel wire rope or, in electrically con- 
trolled mines, by the electric cable it.sclf. Various propo.sals have 
been made for including in a mine some apparatus which will 
compensate for the rise and fall of the tide and enable the mine 
to be kept at the pre-arranged depth all the time. Submarine 
mines may be divided into two main classes, “controlled” and 
“non-con trolled.” 

Controlled Mines. — ^The.se are fired by electricity and are 
connected !)>* electric cables to a .shore station where means arc 
])rovided for switching off the current, thus rendering the mines 
inert and harmless during the passage of friendly vessels. They 
are thus ab.solulely under the control of the operator on shore, 
their condition is always accurately known from the testing appa- 
ratus at the shore station and if any break adrift from their moor- 
ings the mines are harmless. It .should be noted that all mines are 
.supposed to be harmless if they break adrift. Controlled mines 
take longer to prepare and lay than non-controlled mines, as the 
electric cables have to he laid and jointed, and more .skill and 
training is required to lay and maintain a minefield. They can 
be arranged on two systems according to the method to be em- 
ployed to effect the exact moment to fire the charge. Thc.se 
methods are by observation or by ciradt closer. 

In the observation system, the exact position of the mines when 
laid is marked on a special chart, on which the track of any ship 
crossing the minefield can also be plotted. The otxjrator in the 


shore station plots the track and when it is seen to be crossing the 
position of a mine he closes a switch and the mine is fired. The 
mines themselves are placed either on the sea bed or at depths 
well below the bottom of any friendly ships, and therefore such 
mines offer no obstruction to friendly traffic, though anchoring in 
the mine field must be prohibited for fear of damaging the cables. 
As the mines are not in contact with the ship at the moment of 
firing and as errors in observation must be allowed for, the.se 
mines must carry larger charges of explosive than mines fired by 
contact with a ship and they arc usually fired in groups. 

In the circuit closer .system, each mine contains an apparatu.s 
which is actuated by any vessel or other heavy object bumping 
against the mine. When set in action the apparatus completes the 
electrical circuit through the detonators in the explosive charge 
and the mine fires if the main controlling switch on shore is closed. 
When it is not desired to fire, the main switch on shore is kept 
open and the circuit closer is restored to its open condition auto- 
matically after the mine has been bumped. Such mines are neces- 
sarily placed near the surface and though they can be rendered 
harmless they are liable to damage by ve.ssels passing through the 
field and consequently arc used in waters which it is intended to 
dose entirely. Their principal advantage over ob.scrvation mines 
is that as long as the main .switch is closed they are effective in 
fog or mist, when observation mines and the guns of the defence 
.system could not be effective. As they are fired in contact with 
the .ship a comparatively small charge only is required and only a 
.single mine is fired at a time. 

Non-controlled Mines. — In these the means of firing are 
contained in the mine itself; they may be fired either electrically 
by means of a small local battery or mechanically by a spring, 
pistol or su.spcnded weight. In all cases the impulse which actu- 
ates the firing gear is the bump given by a ship or other heavy 
object .striking the mine. When non-controlled mines have once 
been laid they are dangerous to friend and foe alike. Safety ar- 
rangements are fitted to these mines to keep the firing apparatus 
out of action while the mine is being laid, to render the mine 
harmless in case it breaks away from its mooring and, in some 
cases, to render it inactive after a certain period of time. Mines 
that fail in these respects become as great a danger to friend as 
to foe. At the outbreak of war in 1914 the German Carbonit mine 
was unreliable in re.spect to its safety after breaking adrift while 
the British mines were, unfortunately, only fully efficient in the 
.same re.spect. In the latter part of 1917 the new and improved 
Briti.sh Hz mines came into use. This mine was similar in princi- 
ple to the German Carbonit mine except for the method of taking 
up the predetermined depth. 

The German method of depth-taking was for the mine, attached 
to the sinker, to drop to the sea bottom, where, after a shori 
interval for the purpose of safety, the mine released itself from 
the sinker and rose to the depth for which it was set. In the 
British method, on release from the minelayer the mine remained 
on the surface while the sinker went down, unreeling the mooring 
wire until a small weight (hanging below the sinker a distance 
equal to the depth the mine was required to be below the .surface) 
struck the bottom. The mooring rope then stopped unreeling and 
the .sinker continuing to .sink pulled the mine below the surface. 
An advantage of the British system was that heavy water pres- 
sure on the mine-case was obviated; but, on the other hand, it did 
not obtain the exceptional accuracy in depth-taking which was 
noticeable in the German method. The United States used a mine 
of a novel type. It carried the usual charge of 3oolb. of tri-nitro- 
tolucne, but from each mine there extended antennae for a di.s- 
tance of 35ft. which, if touched by a metal ship, exploded thi 
mine. The result was that the danger zone was largely increased. 

Moored mines can be laid in any depth up to 100 fathoms, 01 
even more in tideless waters, and they can be regulated to lie r.i 
any depth below the surface. Deep mines are used against sul'- 
merged submarines, and shallow ones against surface shipping, 
a strong tide, with a long mooring-rope, the mine will bend over 
to the tide; so that mines, under strong tidal conditions, .some- 
times lie too deep to be harmful to surface ships. During the 
War in a position such as the Pentland Firth, mines were in fa*^' 
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only a danger at slack water, a period of minutes only. Again, the 
difference in height between high and low water is an important 
matter. If, for instance, the tidal range was exceptionally large, 
as in the Bristol Channel or Bay of Fundy, all types of ships 
could pass over a minefield at high water in perfect safety, pro- 
vided no mines had been seen at low water on the surface. By 
The Hague convention drifting mines should become inactive one 
hour after they are first dangerous. Some uses for these mines 
are (a) for attacking ships sheltering in a harbour by allowing 
ihe tide to drift the mines in; (b) for dropping in the wake of 
a ship or squadron when being chased. 

The most recent forms of drifting mine are oscillating mines 
which maintain themselves at approximately a steady depth by 
mechanical means. The inventors claim for them the advantage 
that they cannot be swept up. Of oscillating mines a well known 
type is the Leon mine. The mine is slightly heavier than the water 
ii displaces and therefore sinks slowly. On passing the pre- 
arranged depth a hydrostatic valve switches on electrical power 
which drives a propeller and causes the mine to rise until at a 
I ertain depth the power is .switched off, and the mine commences 
to sink again. 

MINELAYING 

Mines are laid by vessels specially fitted to carry them. In 
surface vessels the mines rest on their sinkers which have wheels 
at the bottom running on rails laid on the decks in a fore and aft 
direction. Means are provided for hauling the mines along these 
rails until they enter the mine traps placed in ports cut in the 
stern of the ship. The traps hold the mine in position ready for 
letting go. When the trap is opened the mine sinker runs down 
a short curved piece of the rails and drops into the water. In mine- 
laying submarines the mines are carried in tubes or .shoots formed 
in the hull, from which they can be released one at n time. 

British Minelaying Resources. — At the outbreak of ho.stili- 
ties in 1914 the British Navy possessed seven old crui.sers (Latona 
chuss) fitted as minelayers. These had a speed of only 14 knots. 
Shortly afterwards four merchant ships were added; and in the 
second part of the War a considerable number of submarine mine- 
layers and fast destroyers were used. 

German Minelaying Resources. — At the outbreak of war 
the Germans had available 3 men-of-war and nine au.xiliary ves- 
sels fitted as minelayers. Two of the mcn-of-war “Nautilus” and 
“Albatross,” were 20 knot vessels and each carried 200 mines. 
During the War four more auxiliaries were fitted including the 
raiders “Mbwe” and “Wolf.” In 1915 the first of the submarine 
minelayers .started work. In June 1015 a small type, termed U.C. 
boats, working from Zeebrugge, with Bruges as a mine-depot, com- 
menced laying batches of 1 2 mines held in vertical .shoots, at fir.st 
between Dover and Harwich, and later over a wider area. During 
'915, 54 cargoes (648 mines) were laid in this manner. The effect 
was a serious increase in British losses by mine, which compri.sed 

supply ships, t hospital ship, 2 Trinity House vessels, 34 steam- 
'■rs, 19 fishing boats and 15 minesweepers, also 24 neutrals, a 
lotal of 100 vessels. The number of German submarine minelay- 
' rs increased in jgifi, and there were larger boats operating over 
I still wider area. These carried 18 mines. As further construc- 
tion improved, the number of mines carried rose to 24, and in 
'917, to 36. The larger boats worked from the Elbe, and the 
mailer from Flanders. 

Elements of Mining Warfare. — ^Three factors are necessary 
for successful mining warfare — the strategic function, the opera- 
tion of laying the mines and the technical efficiency of the mine 
itself. The first of these factors is woven into the main strategy 
'>f a naval war. The stronger fleet, in its anxiety to seek out and 
destroy its enemy, desires a clear sea; and, to obtain this, must 
insure that such a means of attrition as the mine is reduced to 
ihe utmost. On the other hand, the weaker fleet will use the mine 
.nrofusely in an endeavour, by attrition, to reach an equality or 
superiority of force: and it will also use this weapon against mer- 
chant ships, particularly when they belong to a belligerent de- 
l>cndent on its carriage of foodstuff from overseas. This was the 
initial stage of naval strategy in the World War; and to some 
e xtent it explains the pre-war application of the Germans to min- 


ing and the comparative neglect of the subject by Great Britain. 
The second factor is the operation of laying the mines. To be 
successful, this must be governed by the element of surprise, and 
be expeditiously performed; it requires for its purpose a ship of 
high speed, or one which, by disguise or subterfuge, can carry out 
the work unmolested. 

The third factor is purely one of technique. No type of mine 
that does not meet the following requirements is efficient. It must 
be safe until it is laid. When laid, it must lake up and maintain 
its required depth, throughout all kinds of weather, for an appre- 
ciable length of time. It must be immune from mechanical failure 
when required to function. In the interest of both belligerents and 
neutrals, it must automatically rentier itself safe should it. break 
from its moorings. Con.siderable importance attaches to the design 
of a minefield. A simp)le straight line of mines is easily and 
quickly laid, but presents little difficulty to the minesweepers once 
it is located. Lines of mines laid in zig-zags, particularly when 
spaces of water are left clear, present the greatest difficulty to 
removal. On the other hand, such patterns will necessarily cover a 
larger sheet of water, and will require very accurate plotting if, 
subsequently, the vicinity of the mined area is to lie approached 
by the sea forces of the minelayer. An existing apparatus termed 
“taut wire measuring gear” proved a great aid to accuracy in 
positioning a minefield. 

British Minelaying in the War. — On October 2, 1914, the 
first line of 1,264 mines was laid by the old cruisers in an area 
loni. north of 0 .stend. This had the effect of forcing neutral ship- 
ping to pass fhrough the Downs. Unfortunately, the British mines 
then in use proved so defective that for a time minelaying had to 
cease; and although in 1915, after some technical improvement, 
.mime 15 more minefields were laid, it was not until 1916 that 
attention was concentrated on jiroviding a mint; of the calibre of 
that used liy the Germans. 

One of the principal British minelaying operations of 1916 was 
a coast barrage, consisting of a double line of deep mines, running 
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for 40m. from the Belgian coa.st, at a distance of 12m. from the 
shore. It was suiiplementeci by mine nets laid by the Dover drift- 
ers. The work took five weeks to complete; but only one sub- 
marine seems to have been accounted for by it. The end of the 
year saw the institution of a mining school at Portsmouth for re- 
search and dcvelofimcnt. 

On the assumption that the Belgian coast barrage had been 
effective, a similar barrage was completed in Feb. 1917 across the 
Straits of Dover; but the mines dragged and had to be swept up. 
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It was, however, rclaid by the end of July 1917. In Jan. 1917 it 
became essential to encircle the Heligoland Bight and thus to 
surround all exits from German ports; but the shortage of mines 
at the time caused the oixjration to be postponed, nor was the 
British mine considered suitable for it. However, towards the end 
of 1917 the **Al)diel" and live minelaying submarines had laid 
nearly 16,000 mines in the German Bight ; and the.se accounted for 
a certain number of German destroyers and minesweepers. The 
mine used in the later stages of this operation was the new British 
H2. In due course the new H2 mine was delivered in sufficient 
quantity for the long-delayed defensive minefields to be begun by 
the British, and an e.\tensive new barrage in the English Channel 
was then completed. Between Folkestone and Oa\yc Gris Nez 
9.500 mines were laid in 20 parallel lines, the shoals of the Varne 
and the Ridge dividing the area into three sections. This barrage 
effectively cio.sed the Channel exit to the German submarines, 
nine of which were lost in attempts to pass it. 

Minelaying by the United States. — I'he entry of the United 
States into the War admitted of a large augmentation in mines 
and in minelayers; and an attempt was made to clo.se the northern 
exit from the North sea by a mine barrage between the Orkneys 
and the Norwegian coast {sec plan). This oi^eration was under- 
taken by both British and U.S. minelayers. The latter formed a 
base at Inverness, and suiiplied ten large minelayers with a total 
carrying capacity of over 5,500 mines. 

The \ ast area covered by mines can best be appreciated by a 
reference to the plan, wffiich gives an idea of the work carried out 
by the U.S. minelayers. Difficulties were encountered as the 
o}>eration proceeded. A proix)rtion of (he American mines ex- 
ploded prematurely; while a number of British mines look up a 
shallower depth than intended, and had to be swept up and relaid. 
The complete operation, however, was finished by June tgiS. It 
must not be supposed that the whole water available for a sub- 
marine was effectively covered by this minefield; but the dangerous 
area was greatly increased and an effect on the morale of the Ger- 
mans quickly produced. In July German submarines began to 
creep past in Norwegian waters; but the Norwegians closed Ibis 
coastal lane to both belligerents by minefields of their own. Of 
the mines laid in the Northern Barrage 56.055 w’ere American and 
15,093 British. All the lime the encircling of the Bight had been 
going steadily on, and some 21.000 mines were in place by the 
date of the Armistice. During the period of the W’ar, approxi- 
mately 172,000 mines were dropped in the North sea and Channel 
by the British and American minelayers, the very great majority 
of wdiich were laid during the last 18 months of the War. The 
Italian Navy laid 12,293 mines during the War chiefly in the 
Adriatic. 

German Practice. — In the earl}' part of ihe War, the Germans 
u.scd surface vessels for minelaying and the fields consisted of 
large groups of mines concentrated in areas where they w'ere 
likely to damage naval vessels. For instance, on ;\ug. 5, 1914, the 
“Kiinigin Louise" laid a line of abiiut 150 mines off the ea.st 
uiast of England and on Dec. lO, 1914, umler cover of the raid 
<in Scarborough tlu* “Kolberg” laid iSo mine> near Scarborough 
Bay. After 1915 (ierman minehiying in Briti.^h home waters was 
carried out almost entirely by submarines. These usually con- 
fined their mines within an area of tw'o or three sq. miles, 
laying them in groups of four or even le.ss. The position chosen 
was most frequently near some focal point, buoy or lightship, or 
at (he entrance to a naval base or cominerciai port. For instance, 
during the war, over 450 mines w^ere laid by German submarines 
within a mile of the Shii»wa-sh Light ves.sel, a position necessarily 
passed b}' all traffic up and down the east coast war channel, by 
the convoys to and from Holland and by tho.se destroyer flotillas 
ba.sed on Harwich. The Germans also allotted to each of these 
submarines a particular stretch of the British coast. The flotillas 
working from Flanders covered the coast from Flamborough Head 
south about to the Clyde, also the northern French coast; the 
high sea, or large boats, WHirking from the Elbe, were responsible 
lor the rest of the English and vScoLch coasts, and the whole of 
Ireland. Each commander being restricted to work in his indi- 
vidual area, (he danger of striking previou.sly laid mines was 
minimised. The commanders, moreover, by this arrangement, got 


quickly into touch with the local movements of the traffic, th 
method and capacity of their opposing minesweepers and th 
coastal navigation within their beats. In most cases after som 
10 to 14 days a commander would not hesitate to pass over 
position where he had previously laid mines. He would be cor 
fident that his mines had been discovered and cleared if shippin 
had l>een seen in the area. Minelaying from surface vessels wa 
confined to disguised raiders such as “Wolf" who laid sma 
groups of mines in variou.s i^rts of the world including the Cape 
j Bombay, Colombo and Australian coasts. Altogether 11,00 
mines were laid by German minelayers in British home waters. 

I The first mining offensive against the Grand Fleet occurred i 
August 1915, when 380 mines were laid in the entrance to th 
Moray Firth, distributed over lines which totalled nearly 70 mile: 
A large portion of the fleet was at Invergordon at the time. Th 
results were negligible, the losses being confined to minesweeper 
and one destroyer. A channel was found to be clear on th 
northern side of the Firth, which was at once u.sed as an exit fc 
the fleet. On the southern side, however, a channel was clearec 
but an area of mines was purpo.sely left to form a defensive bar 
rier and so limit the water requiring patrol and minesweepin^: 
On January 1, 1916 the area west of Scapa Flow was mined b. 
the “'Mdwe" on her passage into the Atlantic. In this field 25 
mines were laid, endangering an area of 40 sq.m., which resultC' 
in the loss of ILM.S. ‘King Edward Vll.” before the presence 0 
mines was realised. Once located, this area was treated in th 
same way as the Moray Firth. 

On May 29, 1916, “U.75" laid her 18 mines close to Marwic 
Ileatl, off the northwest coast of Orkney. The operation was par 
of ihe pre-Jutland submarine actions of the enemy. It is proba 
blc that these mines were intended to be laid off the wester 
entrance of Scapa Flow to hinder the exit of the fleet and that 
mistake was made in the tiosilion. The mines were set for a dept 
of seven metres. The tide was appreciable causing sufficient “dqi 
to insure that the mines at this depth should be innocuous evei 
to a heavy-draught ship, except at low water, and with consider 
able motion on that ship. The period of slack water was extremel; 
limit eil. The “Hampshire,” proceeding in a sudden gale, am 
hugging the shore to obtain less sea, struck one of the mines a 
low slack water and sank. By this curious conjunction of all Iht's 
factors, the career of Lord Kitchener was brought to a tragi 
close. Except for a determined offensive by the Flanders suIj 
marines against the Channel Ports, the mine was not extensive); 
used in the latter part of J916. It would appear that the Ger 
mans were then husbanding their resources for unre.stricted sub 
marine and mine warfare. 

Synchronous mining of adjacent British ports was resorted t 
by the Germans, which raised many sudden problems in trafli 
toiurol. The convoy .system had now been introduced, and tli 
sweeping of convoys into certain ports often became essential 
Particular difficulties arose in regard to Liverpool owing to tli 
shallowness of the channel and narrow entrance; mine.s swep 
up, and sunk without exploding, causing serious danger to heax; 
draught ships by their proximity to the ship when resting on lb' 
bottom. The south coast of Ireland was seriously and coni inn 
ously mined, and even the bays on the west coast i>f Ireland di‘ 
not escape. 

Early in 191S, an aiipreciation of failure led the Germans 
concentrate their efforts in mineiaying in two directions onl> 
The first was a grandiose scheme, which, commencing in Jana 
ary, was only concluded in late September. It con.sisled of bat chi' 
of 36 mines, laid at regular intervals of 10m. apart on a semi 
circle 45m. from the Bell Rock, the result being a complete rim 
round the entrance to the Firth of Forth. This operation fulfiHc 
a two-fold purjiose. It menaced the exit and entry of Norwegiai 
convoys, which were then working from Methil in the Firth 
Forth; it also menaced every possible course taken by the Gran* 
Fleet when leaving or entering its base at Rosyth. The schem* 
however, was barren of results to the Germans, although method 
ically carried out in every detail. It was appreciated and conn 
(ered after the third batch of thc.se mines was discovered, the n 
suit beftig that each of the successive groups of mines was local 
and cleared immediately; and this was done without the German 



MINES 


realising that any of these groups had been removed. The other | 
concentration took the form of a field of 400 mines, also laid 
^^adually by submarines. It was directed against the Dutch con- 
voys, and was laid close to the Dutch coast to cover the ap- 
proaches to the Maas and Ijmuiden. This position was such that 
any attempts at clearance exposed the minesweepers to a Hank 
Mttack from enemy vessels. There were .some losses by mine, par- 
ticularly to destroyers escorling the convoys; but the convoys 
hailed as before, and the losses, on the whole, were very trivial, 
rhe total number of German mines laid in all parts of the world 
was 43^636. 

MINESWEEPING 

Methods of Sweeping. — At the outbreak of War, the British 
system of minesweeping was for two vessels to tow a stout wiie 
between them, the wire being kept at the required depth by means 
of water kites, one being attached to each side and towed astern 
of each ve.ssel. 

The sweep comes into contact with the mooring rope of the 
mine which is generally cut in the process of dragging particularly 
when serrated wire is used. When the mooring rope is cut the 
mine comes to the surface when it can be sunk by rifle-fire. In 
some cases, however, the sweep strikes a horn of the mine, and 
explodes it. This occasionally parts the .sweep and consequent 
delay is caused while a new wire is passed. The most serious 
drawback is that if the sweep fails to break the mine wire, the 
mine is towed along, more often than not unknown to the sweep- 
ers. This latter trouble caused many of the early minefields in 
ihe War to be scattered far beyond the limits in which they were 
laid, and constituted a serious danger. The eventual safeguard 
was to heave the sweep slowly in, and to sight the whole wire and 
water-kites on the surface before slipping it, when a mine holding 
to the wire would be seen and reswept afterwards. The innovation 
of a serrated form of sweep wire eventually reduced the dilTiculty 
to a considerable extent. This simple method of mineswoeping 
stood the test of the whole war, and its simplicity had the great 
advantage of reducing the training period which would have been 
necessary had a more complicated apparatus been used. Sweeping 
with this type of sweep can be carried out by any suitable pair of 
vessels. Trawlers and drifters are fitted with appliances for 
their ordinary fishing W'ork which make them readily convertible 
into sweepers. They are also very good sea boats and as far as 
weather conditions are concerned, sweeping can be carried out by 
them as long as they can come together to pass the end of the 
sweep wire from one to the other. Where, however, mines have 
bj-en laid at very shallow depths and there is little or no rise and 
full of tide lighter draught vessels must be used as sweepers. When 
sweeping, marks are laid out to show the channel which has been 
tJeared. That minesweeping is a most arduous and dangerous 
work is shown by the fact that throughout the World War an 
average of half of the crew of a trawler was lost when one was 
mined. For the first two months of the war, for every two mines 
swept up one trawler was lost. Improved methods and greater 
i-xperience later minimised the losses, until an average of one loss 
:or every So mines was achieved in 1918. 

The French towed from a single vcs.sel two sweeps, one on 
cither side, each kept out by an otter similar to the usual otter 
used in trawling but regulated for depth by attachment to a large 
! ori)edo-shapcd float, the depth at the other end being regulated 

a water-kite. Along each wire was distributed a scries of small 
mechanical and explosive wire-cutters. The “shooting'’ of these 
'^weeps caused trouble unless the crews were adept, and the .speed 
it which the apparatus could be towed was limited to six to seven 
• riots. The spread of the British system was 400 to 500 yd. per 
I'uir according to the tyj^e of mine.'^wecpcr, that of the French 
system not more than 200 yards. In the latter part of the war the 
\mcricans adopted the French method, which had by then been 
' 'Tiiewhat simplified. 

The German system was akin to the British, excepting that, in 
"I'der to cover the route of their fleet more quickly, they insti- 
‘Uted a very light form of sweep which could be towed at 20 
l^nots. Directly this apparatus met with an ob.stacle it was auto- 
matically slipped, thus giving notice of the obstruction, whereupon 
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the slower type of sweepers were hastened to the spot to clear it. 
In practice this system constantly led the fast sweepers to report 
mines when they had only encountered wrecks or some other 
harmle.ss obstruction, and little confidence was therefore placed in 
the reports of mines by this fast flotilla. Under ordinary cruising 
conditions, searches by sweepers were made whereby only a small 
percentage of the water W'as covered — sufficient, however, to allow 
a strong probability of the presence of mines being discovered in 
good time. The introduction of the “paravane,” which protected 
the .ship her.self, very much reduced the mine danger; but it is an 
apparatus which, for assured efficiency, requires skilled handling. 
There are situations where its u.se is impracticable, and it has not 
replaced the necessity for the minesweeper. 

Minesweeping During the War.— -Before the outbreak of 
war in 1914 the British navy had, to some extent, realized the 
possibility of a mining offensive on the part of their enemies; and, 
largely due to Ihe foresight of the late Admirals Lord C'hnrles 
Bcrcsford and Sir Doveton Slurdee, traw'lers had been tested and 
had proved to be efficient mine.sweepers as early as 1907. A traw- 
ler reserve purely for minesweeping was instituted shortly after- 
wards. Thus, by August 8, 1914, 96 hired trawlers had put to sea 
to sweep ut) enemy mines, and within a fortnight another too 
trawlers had been requisitioned and were fitting out. The trawler 
minesweeiH.T, however, did not entirely cover the requirements, 
as it was too .slow to sweep the water ahead of a moving fleet ; and 
this had been realised, and to some slight extent, catered for, by 
training a flotilla of eight old tori)edo-gunboats. These ships were 
capable of towing the sweep at 12 knots, which was double the 
speed at which the majority of the trawlers could operate. This 
gunboat flotilla moved north from Dover on July 31, 1914, and. 
with sweeps out, actually covered the track over which the Grand 
Fleet pas.sed. They were necessarily much overworked in the first 
six months of the war, as, whenever practicable, they swept the 
waters through which the fleet moved, and were also constantly 
required to search areas where mines wctc expected to be laid. 
The first batch of the .special sweeping ves.sels, called sloops, was 
laid dcTwn in January 1915. 

In British home waters the augmentation of the minesweeping 
force was less difficult than abroad. Light -draft excursion vessels 
(paddlers) were requisitioned in addition to the newly built craft 
already mentioned, and by April 1915, over T50 vessels were em- 
ployed on minesweeping in home wiiters. In the Dardanelles 8 
cross-channel steamers had augmented the trawler force, and a 
certain number of destroyers had been fitted for minesweeping. 

Progress in 1916. — ^By the beginning of 1916, 14 sloops had 
joined the Grand Fl(?et, and 35 hired y)ad(llprs were in action. The 
succe.ss of this latter type led to 24 being laid down by the Ad 
miraJty, and also a new type of twin-screw sweeper, known as the 
“Hunt” class. The value of these ships lay in their sea-keeping 
qualities and shallow draught. The paravane (q.v.) also passed 
its test in 1916, and by the end of the year had been supplied 
to 180 of H.M. ships. A modified form of this apparatus was 
fitted in merchant vessels; and, by the end gf the war, 2,740 
merchant ships had been fltted. 

The intensity of minelaying and expansion of areas in the first 
half of 1917 was difficult to meet with the minesweeiKTs avail- 
able; and the climax was reached in April, with a loss of one 
minesweeper ix;r diem for the greater part of that month. Prob- 
ably no other service had a more severe strain pku.ed on its per- 
sonnel during this month and tho.se immediately following. Every 
available and suitable paddle stc^amer and motor I'l.shing boat had 
to be requisitioned; and tho.se incajxible of towing a heavy sweep 
were fitted wdth a light one, and u.sed for search. .Xircrafl and 
motor launches were also u.sed for low-water .scarch(?s for mines, 
in order to reduce losses of sweepers; and improvements in traffic 
organisatidn and still closer co-operation between adjacent areas 
were gradually effected. Further protective minefields were laid in 
certain suitable positions, but the ofToning of new areas was con- 
stantly necessary; and, by the end of 1917, the coastal waters of 
Great Britain and Ireland, over i,ooom. in extent, were being 
swept every day for mines. The war channel was also extended to 
the Firth of Forth, and merchant ships only released from a night 
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shelter when they could proceed in freshly swept water. One hun- 
dred new vessels of the “Hunt” class were laid down, and 300 new 
drifters put out to contract, so as gradually to replace and release 
trawlers for patrol and anti-submarine work. 

The year closed with a total of 3,989 German moored mines 
swept up in home waters, at a cost of 170 Allied and neutral 
merchant ships sunk and 28 damaged. This total of mines for the 
year exceeded the combined totals for the previous years of the 
War. Nevertheless, the outlook was more hopeful. Although the 
intensity of minelaying had become so much greater, the lo.sscs 
had only been increased by nine ships over those of the previous 
year; and progressive success in the destruction of submarines 
and their personnel made it evident that the same intensity and 
efficiency of the minelayers could not be continued much longer. 
New construction and greatly improved material for minesweeping 
had already made their mark. The only fear was that the mine- 
sw’eep would be defeated by some innovation of the enemy. This 
fear, however, never materialised; although a delayed action 
(whether intentional or otherwise; for releasing the mine from 
its sinker some hours after it W'as laid was observed on several 
occasions. 

Minesweeping After the Armistice. — When the hour of the 
Armistice struck, a mineswTcping force was waiting at the gate 
of the Dardanelles; and, within 24 hours, 600 British and enemy 
mines had been removed to clear the way for the fleet to Con- 
stantinople. f^or one year after the War, mineclearing was con- 
tinuous in every area where British or German mines had been 
laid. Under the difficult conditions which immediately followed 
the w’ar, a special minesw’eeping force had to be enrolled. It con- 
sisted of some 600 officers and 15,000 men. Over 23,000 Allied 
mines and some 70 German mines were cleared from the sea by 
British minesweepers. No loss of a merchant ship by mine oc- 
curred during that period; and exactly one year to the day from 
the institution of this force the seas round Britain, her colonies 
and in the Mediterranean were reported clear. A fine perform- 
ance in this respect was the clearing by the Americans of the 
mines laid between Orkney and the Norwegian coast. The Ger- 
mans also commenced to clear the heavily mined areas in the 
Heligoland Bight, and later in the Baltic; but this work of clear- 
ance was not completed until 1923. Other nations concerned 
cleared their own coastal waters. (For military mines see Forti- 
fication and SiEGECRAFT. ) (A. H. W.) 

Bibliograpuy. — Rudyard Kipling, The Fringes of the Fleet (1915) ; 
W. Mac.Ncilc Dixon, 7 'he Fleets Behind the Fleet (1917) ; L. C. Corn- 
ford, The Merchant Seaman in War (1918) ; W. Wood, Fishermen in 
War Time (1918); D. W. Bone, Merchantmen-at-Arms (1919); M. 
F. Sueter, Evolution of the Submarine Boat, Mine and Torpedo (1907). 

MINGHETTI, MARCO (1818-1886), Italian economist 
and statesman, was born at Bologna on Nov. 18, 1818. In 1846 
he was appointed member of the State council summoned to pre- 
pare the constitution for the papal States. In the first constitu- 
tional cabinet, presided over by Cardinal Antonelli, Minghetti 
was minister of public w^orks, but after the allocution by Pius 
IX. against the Italian w’ar of independence he resigned, and 
joined the Piedmontese army as captain on the general staff. Re- 
turning to Rome in Sept. 1848, he refused to form a cabinet after 
the as.sassination of Pellegrino Rossi, and spent the next eight 
years in study and travel. He was in 1859 appointed by Cavour 
secretary-general of the Piedmontese Foreign Office. In the same 
year he W'as elected president of the assembly of the Romagna, j 
after the rejection of pontifical rule by those prownces, and 
prepared their annexation to Piedmont. 

Appointed Piedmontese minister of the interior, he resigned 
office shortly after Cavour ’s death, but was later made minister 
of finance by Farini, whom he succeeded as premier in 1863. With 
the help of Visconti-Venosta he concluded (Sept. 15, 1864) the 
“September Convention” with France, whereby Napoleon agreed 
to evacuate Rome, and Italy to transfer her capital from Turin 
to Florence. Minghetti was then driven from office. He took 
little part in public life until 1869, when he became minister of 
agriculture in the Menabrea Cabinet. Both in and out of office 
he exercised his influence against an Italo-Frcnch alliance and for 
an immediate advance upon Rome, and in 1870 was sent to Lon- 


don and Vienna by the Lanza-Sella Cabinet to organize a leag 
of neutral powers. In 1873 he overthrew the Lanza-Sella Cabii 
and was premier and minister of finance until the fall of t 
Right on March 18, 1876. During his premiership he inaugural 
the rapprochement between Italy, Austria and Germany; and, 
finance minister, restored equilibrium between expenditure a 
revenue for the first time since i860. After the advent of the Le 
Minghetti remained for some years in Opposition, but towar 
1884 joined Deprelis in creating the “Trasformismo,” which cc 
sisted in bringing Conservative support to Liberal cabinets. Mir 
hetti died at Rome on Dec. 10, 1886. His writings include: De 
economia pubhlica e delle sue attinenze con la morale e col dirii 
(Bologna, 1859), and La Chiesa e lo Stato (Milan, 1878). 
MINGRELIA: see Georgian S.S.R. 

MINIATURE LANDSCAPE: see Bon-Sekt; Bon-Ki 
Bon-Sai; Hako-Niwa. 

MINIATURE PAINTING. The word “miniature” is c 
rived from the Latin “minium,” Vermillion, the colour used i 
the borders of the pages and the initial letters of manuscripts, 
which small pictorial scenes were introduced. These lines wc 
later on known as rubrications, and the word “miniature” appli 
to the decorations themselves, rather than to the lines whi 
surrounded them. Then, owing to the small size of the work, t 
word became connected with the French word “mignature" and 
gradually applied to paintings in little, and in the present day 
anything that is of unusually small size. The two more accun 
phrases are “paintings in little” as Pepys calls them, or “ limning 
as they were termed in 1675, and the miniature painter, even 
Queen Anne and George I.'S time, was spoken of as the “limne 
That word itself goes back to “enluminer,” and that again 
derived from the Latin “illuminare,” to paint. (For Byzantine a 
Early Christian miniatures see Illuminated Manuscripts. ) 

(G. C. W.) 

MINIATURE PAINTING IN THE NEAR EAST 

The beginnings of miniature painting in the Mohammedan E? 
are obscure, in consequence of the various forces of dcstructi 
that have laid in ruins .so many of the centres of Muslim cultu 
as well as the hostile attitude of the theologians towards all fon 
of representational art, and the fanaticism that sought to destr 
the work of the arti.st. Two or three drawings on Arabic pap; 
of the loth century, now in the collection of the archduke Rair 
in Vienna, show that Coptic influence was operative from an eai 
period in the Mohammedan era; but examples are not forthcoi 
ing as evidence of any further development in Egypt. 

Persia. — In Mesopotamia, however, in the 13th century begi 
a series of miniature paintings, illustrating the Maqamat 
Hariri and such animal stories as those of Kalila and Dimna; 
comparison with contemporary miniatures in the service boo 
of the Jacobite and Nestorian Churches suggests that the paint( 
were either themselves Christians or were carrying on the traditi 
of oriental Christian art, in the service of Muslim employe 
Influences of another kind are observable in the illustrations ol 
ms. (dated a.h. 7io = a.d. 1310-11) of the history of the wor 
by the famous minister of State, Rashid ud-Din (d. a.d. 13 li 
made by his painters in Tabriz; the talented author appears 
have provided not only Christian but also Chinese and Indi 
pictures for the guidance of ‘his painters in their representatio 
of the various historical incidents of successive ages. From tl 
period onwards Persia continued to produce the finest exampl 
of Mohammedan painting. Chinese influences were, it is tn 
prominent under the rule of the Mongol conquerors, and p( 
traits of them occur {e.g., in such a ms. as Supplement pers 
1 1 13 in the Bibliotheque Nationale); but native Persian geni 
began to re-assert itself in the reign of Timur (1369-1404) a; 
under his immediate successors, and freed itself from all su 
Chinese influences, except certain conventional forms of repi 
sentation, such as clouds, etc. Several portraits of Timur a 
extant, and his sons and grandsons, who divided his empire amo 
themselves, were distinguished for an even more generous patro 
age of artists. But the art of painting in Persia is entirely anon 
mous until the reign of the last of the Timurid princes, Suit; 
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INDIAN AND PERSIAN MINIATURES 


1. Indian. Portrait of the Empress Nur Jahan Begam (1573-1645), wife 

of the Mogul Emperor Jahangir. Mogul painting (Delhi school), 17th 
century 

2. Indian. Prince Murad, son of Shah Jahan, Mogul emperor of Delhi. 

Nolo the carefully painted out halo. Mogul painting, c. 1650 

3. Indian. Ragini TodI, one of the musical modes, an illuminated tempera 

painting. Rajput (Jaipur school) , 18th century 

4. Persian. Laila and Majnun in iove with each other at school, probably 


painted by Mirak. From Nizami, Khamsah, fol. 129a; ms. 8 of the 
Cochran Collection, c. 1525 

5. Persian. "Seek thou for Jamshid's Cup in the wineglass, and for the 

water of life in the grape lees." From Jami, Diwan, fol. 263b; ms. 
17 of the Cochran Collection, 15th century 

6. Persian. "Bahram Gur on the Chase." From Nizami. Haft Paikar, fol. 

10a; ms. 10 of the Cochran Collection, late 16th century 
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MINIATURES OF THE 17TH TO THE 19TH CENTURY 


1. Portrait of Sir Kenelm Diflby (1603-6S), signed and dated 1627, by 

Peter Oliver (1594-1647), English, from the collection of the Hon. 
Frederic Wallop 

2. Portrait of Charles, fifth Lord North, first Lord Grey of Rolleston, 

painted c. 1650-65, by Samuel Cooper (1609—72), English. From 
tho collection of the Hon. Frederic Wallop 

3. Portrait of Voltaire, by Louis Cheron (1655-1735), French. From the 

Pierpont Morgan collection, New York 

4. Portrait of Madame du Barry, by Richard Cosway (1742—1821), 

English. From the Pierpont Morgan collection, New York 

5. Portrait on Ivory of the Hon. Frances Courtenay, by Andrew Plimer 

(1763-1837). English 

6. Portrait of the artist in fancy costume, by Nicholas Lancret (1690— 

1743), French. From the Pierpont Morgan collection 

7. Portrait on Ivory of Lord Robert Fitzgerald, by George Engleheart 

(1750-1829), English 

8. Portrait on a snuff-box, of the children of Mmc. de Coincy, by Jean 

Baptiste Jacques Augustin (1759-1832), French. From the Pierpont 
Morgan collection. New York 

9. Portrait of Marie Antoinette. Queen of France (1755-93), by Antoine 

Sergent (1751-1817), French. From the Pierpont Morgan collection 

10. Portrait of the artist, by Peter Adolf Hall (Pierre Adolphe) (1739— 

93), Swedish. From the collection of His Majesty the King of Sweden 


11. Portrait of Mile. Constance Mayer, by Pierre Paul Prud'hon (1758- 

1823), French. From the Pierpont Morgan collection. New York 

12. The artist's daughter, by Jean Baptiste Greuze (1725-1805), French. 

From the Pierpont Morgan collection. New York 

13. Portrait of Mile, de Bethisy, daughter of the dame du palais to 

Marie-Leszczynska, queen consort of Louis XV. of France, by Francois 
Dumont, the elder (1751—1831), French. From the Pierpont Morgan 
collection, New York 

14. Portrait of Mrs. Baldwin, signed and dated 1782, by John Smart 

(1741-1811), English. From a private collection in London 

15. Portrait of the Marquise de Gauville, by Nicolas de Largilli^re (1656- 

1746), French. From the Pierpont Morgan collection. New York 

16. Portrait of Mrs. James Lowndes, by Edward Green Malbone (1777- 

1807), American 

17. Portrait on Ivor'# of Alexander Murray, by James Peale (1749-1831). 

American 

18. Portrait of Queen Charlotte (1744-1818). wife of George II L. by 

Ozias Humphry (1742—1810), English. From the collection of His 
Majesty the King of England 

19. Portrait on Ivory of George Washington, by Robert Field (1749- 

1819), English 

20. Portrait of Mrs. Stephen van Rensselaer third, water colour on ivory, 

by Robert Fulton (1765-1815), American 
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Husayn Mfrza, who reigned in Harat from 1468 to 1505. The 
most famous painter in the annals of Persian art, Bihzad, during 
the earlier part of his career worked under the patronage of this 
prince, and more than one portrait of his patron is attributed to 
him. Later, Bihzad enjoyed the favour of Shah Isma^il, the 
founder of the Safavid dynasty in 1502, and for about a century 
a succession of painters of extraordinary talent were actively 
employed in the service of the earlier monarchs of this dynasty. 
Their work has survived mainly in manuscripts of Persian poetry, 
which they were called upon to illustrate, and masters, such as 
Mirak, Muzaffar ‘All, Qasim ‘Ali and Sultan Muhammad, carried 
on in a brilliant manner the traditions of the school of Bihzad. 
Shah ‘Abbas (1587-1629) followed the practice of his forefathers 
in employing a number of court-painters, who worked in the royal 
atelier, but though their names have been recorded, it is difficult to 
assign to them, with any degree of certainty, the pictures that 
have survived from this period. Only a very few paintings bear 
the signature of any of these court -painters, with the important 
exception of Riza ‘Abbasi, who was a prolific artist, and not only 
had the habit of signing his pictures, but in many instances also 
wrote out long inscriptions giving the exact date and the circum- 
stances under which the pictures were made; he was a master in 
the art of portraiture, and his miniatures have preserved a record 
of Shah ‘Abbas, his patron, and of a considerable number of his 
contemporaries. A portrait of the master himself, who died in 
April 1635, is extant, copied 40 years later by an enthusiastic 
admirer, named Mu‘in Musavvir, who called himself his pupil. 

India. — From the end of the i6th century onwards, portraiture 
constituted one of the most prominent forms of artistic activity 
not only in Persia, but also in India. The emperor Akbar (1542- 
1605) kept up a large establishment of over 100 painters, and 
employed them to illustrate his manuscripts, especially the transla- 
tions which he had made for his u.se of works of Sanskrit litera- 
ture into Persian. The emperor himself often sat for his portrait, 
and also ordered the portraits of the grandees of his court to be 
taken. Of the painters themselves very little more than their 
names is known, but these frequently occur, written apparently by 
some one of Akbar’s clerical staff, riot by the artists themselves, 
under the paintings with which they were credited. Among them, 
‘Abdus Samad was especially noted for his skill in portraiture and 
he was entrusted with the training of some of the other court- 
painters. Jahangir (1605-1628) was as generous a patron of 
painters as his father had been, and innumerable portraits of him 
and of his courtiers are in existence; in his memoirs, the emperor 
makes mention of several of these artists, and bestows especial 
])raisc on Abu’l Hasan, as having painted a picture of his acces- 
sion, and on Bishandas, as a painter of portraits; the latter was 
sent to Persia in the suite of an ambassador acf »*cditcd to that 
( ourt, in order that he might there paint the portraits of the shah 
and the chief nobles. Shah Jahan (1628-1659) carried on the 
tradition of his father and grandfather in patronizing art. The 
head of his staff of painters was named Muhammad Faqirullah 
Khan, and he was assisted by Mir Hashim, famous as a portrait 
painter. But the rigid orthodoxy of his son, Aurangzeb (1659- 
1707), caused him to be hostile to all forms of representational 
art, and during the long reign of this monarch the art of painting 
in India suffered a decline from which it never entirely recovered, 
and though many pictures, portraits especially, were produced, 
they fall short of the fine achieveiiicnts of the court painters of 
the first five emperors of the Mughal dynasty. 

Turkey. — Similarly, orthodox sentiment stood in the way of 
painting receiving so open and generous a patronage in Turkey, as 
it had once enjoyed in India, though some of the Ottoman sultans 
look painters into their service; the earliest of these were Persians, 
md it was not until the middle of the 15th century that there is 
■my record of a painter of genuine Turkish stock, named Husam- 
2ada §an‘ullah. Mohammfed II. (1451-1481) took a special inter- 
est in the work of Italian painters and medallists, and Gentile 
hellini worked for him in Constantinople for a little more than a 
year, and trained a Turkish pupil, named Shibllzada Ahmad, 
^ulayman the Magnificent (1520-1566) also encouraged painters, 
Jne of whom, named Haydar, made copies of miniatures by Fran- 
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gois Clouet ; but lack of intelligent patronage checked the growth 
of a school of painters in Turkey, and their achievement has con- 
sequently been more meagre and less distinguished than that of 
Mohammedan painters in either Persia or India. 

Bibliookaphy.' — P. W. Schulz, Die persisch-islamische Minialur- 
malerei (1914=, bibl.) ; P. Brown, Indian Painting under the Mughals 
(1924) ; T. W. Arnold, Painting in Islam (1928) ; A. Grohmann and 
T. W. Arnold, Memorials oj Islamic Book-craft (1928). (T. W. A.) 

EUROPEAN MINIATURE PAINTING 

Portraits of living persons appear in illuminated manuscripts, 
especially of the 14th, 15th and i6th centuries and in many notable 
documents. They reached a high standard in France and the 
Netherlands. Hans Holbein the younger executed small portraits 
of very fine and dainty technique, such as are called in the prc.scnt 
day miniatures; and though at this period there were other por- 
trait painters who were responsible for somewhat similar work, 
such as Shute, Betts, Benninck and Teerlinc in England (.src 
Sailing collection, Victoria and Albert museum) Holbein is gen- 
erally regarded as the earliest and greatest representative of the 
art. The technique of the European miniature painter was closely 
derived from that of the painter of illuminated manuscripts. 

England. — ^'Ihe earliest known English miniature painter, 
Nicholas Hilliard (r. 1547-1619), in his work shows clear signs 
of such derivation, his colours are opaque, gold is used to heighten 
the effect, but the portraits have a flatness and absence of shadows 
entirely resembling the paintings of the illuminated manuscripts. 
His son’s work is a little bolder than that of the father, and his 
miniatures somewhat richer in colour. Tw^o painters named Lsaac 
and Peter Oliver, father and son, succeeded Hilliard, Isaac (c. 
1567-1617) being stated to have been a pupil of Hilliard, and 
Peter (1594-1647) his father’s pupil. The.se two men were 
the earliest to give roundness and form to the faces that they 
painted, and they were respon.siblc for larger portraits than Hol- 
bein or Hilliard had ever painted in miniature, some of them 
measuring as much as 10 in. by 9 inches. 

The representations of all these four miniature painters are flat, 
everything is seen in one light, all in detail, and embroidery, lace 
or jewellery prc.scnt ed with almost micros'^opic minuteness. 

The two Olivers were followed by two painters named Ho.skins, 
again father and son, the elder, John (d. 1664) was the master of 
Samuel Cooixt the greatest of Engli.sh miniaturists. In the time 
of Ho.skins, the influence of the old school of illuminators nearly 
passed away, the portrait was presented much more completely in 
the round, in di.stinguished fa.shion, painted with a full brush in 
easy rich masses, and the harmony of colours was deeper and 
grander. Hoskins was the first of the miniature painters to be 
able to represent in satisfactory fa.shion the appearance of flesh. 

Hoskins was succeeded by Samuel Uooper, his nephew (1609- 
1672), who spent much of his early life in France and Holland, 
and whose work in miniature has been characterized as “life-size 
in little.” His under-painting is often in sepia, but where flesh 
was concerned in vivid green with a transparent red lake over it. 
He painted faces supremely well, although erring a little on the 
ruddy side, and Walpole says of him that, “if a glass could expand 
Cooper’s pict ures to the size of Vandyck’s, they would appear to 
have been painted for that proportion.” 

Up to this time, miniature portraits had been painted mainly 
upon the backs of playing cards, very occasionally upon thin skin, 
usually chicken-skin, stretched across such card, but Cooper ex- 
perimented twice at least upon mutton bone. The u.se of ivory did 
not come in until long after his time. His portraits mark the 
supreme point in English miniature portrait painting. 

He had a brother Alexander (d. 1660), whose works resemble 
those of Samuel Cooper, but are not as .strong or as magnificent. 

There were many other painters of his period ; among them were 
David dcs Granges (1611-1675), whose work can be studied at 
Ham House and Windsor Ca.stle, Richard Gibson (1615-1690). 
Mrs. Rosse, his daughter, who cleverly imitated the work of 
Samuel Cooper, and other painters, such as Flat man. who was also 
a poet, Nicholas Dixon, Sir B. Gerbier and Charles and Mary 
Beale. All these made use of opaque colours. 

Just before 1768, there was a fa.shion for extremely small 
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miniatures, still, however, painted upon cardboard or occasionally 
upon vellum, and the work of such artists as Gcr\’asc Spencer (d. 
1705). Hone and Srouler should be noted. 

In the iSth century, we come to the earliest use of ivory as a 
suitable material on which to paint portrait miniatures. This 
provided miniature painters, especially those of France, with 
exactly the most suitable material upon which to use the newly 
discovered transparent colours. The establishment of the Royal 
-\cademy (176S) was Jar/2:ely responsible, in England, for the 
popularity of the miniature painting on ivor>’. 

Richard Cosw'ay (1742-1S21) is usually regarded as the prin- 
cipal English exponent of the art, so much so that for a long time 
when little was known of other artists, miniatures on ivory spe- 
ci.'illy well painted w^re invariably attributed to him. His works 
are brilliant and of coasiderable beauty, his dexterity being so 
great that the portrait, to use the words of a well known critic, 
looks as if it was blown on to the ivory, and was gently re.sting 
there. With all their beauty, how’cver. Cosway's miniatures posse.ss 
many faults in draughtsmanship, and these were exaggerated by 
one of his successors, Andrew' Plimer (1763-1837) who.se delight- 
ful portraits are often marked by forced chiaroscuro, experiments 
in strong colour and most inaccurate drawing. Plimer had a 
lirothcr Nathaniel, who did better w^ork than did his elder brother, 
and his miniatures are much smaller, and more diflicult to acquire. 

Perhaps the most popular man of this period was (ieorge Engle- 
heart (1750-1829), who was re.sponsible for nearly 4,000 minia- 
tures, a careful account of which he kept in his ledgers. His work 
is bolder and stronger than that of Cosw'ay. His paintings are 
usually signed by an initial, and often dated. 

The most skilful draughtsman of the period was John Smart 
( 1741-1811 ) W'hose work excelled all that of his contemporaries in 
its silky texture and elaborate finish, and in the extreme skill with 
the flesh, perchance sometimes too ruddy in colour, is painted. 
.Amongst all the group. Smart alone seems to have had a profound 
knowledge of anatomy. 

One of the most delightful miniature painters of the day was 
Ozias Humphry, whose work is broader than that of his contem- 
poraries. and who w’as in many re.spects an original genius. Towards 
the end of his life, owing to failing eye.sight, he had to devote his 
time to pastel painting. Nathaniel Hone and his son Horace Hone, 
Peter Paillou f 1740-1800) and William Wood (1768-1809) are 
painters who stand out in somew’hat marked fashion. 

At the end of the i81h century, another group of artists come 
into view', such as Shelley, who.se best portraits are groups of two 
or three persons. Hargreaves, a Liverpool painter, Mrs. Mee, who 
was responsible for a large number of portraits, Edridge, w^ho 
drew* also in pencil full length portraits, colouring the faces in 
miniarure fashion, as did Cosw'ay, Nixon, Collins, Crosse and 
others. 

I^awTcnce and Raeburn, in the early f)arr of their career, both 
painted miniatures, but works that can be definiteh’^ attributed to 
either of ih(‘ni are extremely rare, and can very seldom be identi- 
fied. Hoppner is said to have painted one or two miniatures, one 
only i.s known bearing his signature. 

Andrew' Robertson started quite a new^ fashion in miniature 
j)ortraits, desiring to make them more like small-sized paintings 
in oil, hut his pigments were water-colours used wnlh extreme skill 
and great knowledge. His paintings are particularly brilliant and 
rtJso often executed with a very dark background, and full of 
dignity and force. The desire gradually came about in his time, 
and the time of those who followed him. to have much larger 
jiortraits than had hitherto ])een called miniatures, and at that 
jx?riod there w^as introduced the process of flattening out curved 
of ivory by hydraulic pressure. This enabled such men as 
William Ros.s, Chalon, New'ton and Thorburn to paint jiortraits 
of unusually large size, as large, and in some cases, larger than an 
octavo .sheet of paper. Tn some instances, the ivory, by reason of 
cliinntic changes, has returned in a slight degree to its original 
curved shape, and hence these larger miniatures are often slightly 
(racked. Of this latest school, Chalon and Newton were the only 
two v\ho worked in broad masses, the others, notably Ross, had 
an almost microscopically minute technique, and invariably worked 


under a magnifying glass. 

All this school devoted too much attention to costume and acc< 
series, and too little to the representation of the human face, pi 
senting their works, moreover, in full direct light, with but liti 
shadow, and comparatively formal and stiff in their positions. 

Among modern miniaturists the work of Alyn Williams is 
marked distinction and importance, and he has gathered about h 
a group of excellent modern miniature painters, but it would 
invidious to name any others than Miss Brunton, whose work is 
distinctive and almost miraculous in its combination of mini 
treatment and broad effect, that it stands out in sharp relh 
Lately, an effort has been made to move away from the accept 
microscopic minuteness to an effect of broader painting wi 
excellent results, and even the modernist school has its exponer 
amongst the miniature painters of the present day, who aim 
showing that the art is a living one, and that it progresses W'ith t 
steady evolution that should characterize all artistic movemen 

United States. — Tn the United States there have been ma 
notable miniature painters. The earliest that can at present 
identified was John Watson (r. 1715), who drew small portra 
in pencil and in India ink. C. W. Peale was the most notable 
the Philadelphia i>ainters, and his works exhibit much charm. 
Charleston (S.C.), Henry Bembridge did admirable work in abo 
the middle of the century. Miniaturists who must be six^cial 
mentioned in connection with New A"ork are J. S. Copley, Hen 
Pelham and Joseph Dunkerlcy, while John Ramage was al 
notable and for a while was known in connection with Bost' 
also. Two Scotsmen, Archibald and Alexander Robertson, wc 
out to America towards the end of the century, and did admiral 
work in miniature painting, as did also another Robertson, i 
Irishman named Walter. The best native talent in the Unit 
Stales belongs to a Rhode Island man, E. G. Malbone, and wi 
him should be mentioned Benjamin Trott from Bosston and Chari 
Fraser from Charleston; the latter continued to paint down 
1850. Perhaps the most famous of all was named Robert Fiel 
who was responsible for some of the very finest miniatures ev 
painted in America. He is the subject of a notable book 1 
H. Piers, Jiolxrt Field (J927) recently issued concerning hir 
Two New Englanders amongst the very last of the Americj 
miniature painters were Alban Clark of Massachusetts and R. J 
Staigg of Newport, and in the early part of the 19th century, oi 
ought not to forget to mention Henry Williams of Boston ar 
Sarah Goodridge, and in New York, Dickinson, Wood, Inman ai 
Cummings. 

France^ — Tn France, there has alw'ays been a very importa 
series of miniature painters. Amongst the earliest portraits ( 
vellum and paper were those painted by (Houet, father and so 
Perrcal a!i(l Fouquet, and following them is a long series of exet 
lent painUTs who were, in almost e\’ery rase, admirable draught 
men and g('od colourists. Some of the finest portraits painted 
France were, however, the w'ork of a Swede named Pierre Adolpl 
Hall (1739-93). who, during the Pompadour period, was an e 
ceedingly pojjular artist. A great painter was the Austrian, Hei 
rich Fliger (1751-1818), who painted single portraits and grou] 
on ivory in amazingly skilful fashion, charming graceful comf)o^ 
tions in excellent colour. 

Of French painters, amongst the best knowm are Diimor 
Sicardi, and in later days isabey and Augustin; the former died : 
1855 and the latter in 1832. Probably no Frenchman paintt 
portraits more skilfully than did Augustin, and those he product 
of the great Napoleon are unequalled for beauty and brilliance. 

Quite another schexfl of miniature painters was represented 1 
Fragonard, whose portraits are painted with a brush very full < 
colour in exceedingly broad manner, with a marked absence < 
the cxces.sivc minuteness of technique which is usually exhibilf 
in a miniature painter’s work. Other names that ought to 1 
mentioned arc those of Drouais, Nattier, Largilliere and Peri 
The great Boucher also was respon.sible for a few miniatures. 

Spain. — In Spain, Goya produced some excellent works, ar 
there are also many other notable painters in Spain, who executf 
good miniatures. 

Italy. — Rosalba Carriera (1675-1757), the famous Venetia 
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pustcUist, was also a notable miniature painter. 

TECHNIQUE 

One is not able to speak with certainly respecting the veliicles 
ihat were used by the earlier painters C. Williamson, The 

Art of the Miniature Painter, 1926). Probably Holbeins por- 
traits were executed with a distemper vehicle, either the white or 
(he yolk of egg, or both combined, and it has been stated that by 
analysis absolute proof has been obtained of Holbein’s use of 
albumen, and of his arrangement to neutralize the alkaline action 
of the albuminous liquid by means of weak acetic acid. Hilliard 
certainly ground his colours with gum arabic, and other gunvs 
similar to that were used by tho.se who followed him. Sugar candy 
also was used, sometimes in lieu of the gum, and sometimes in 
connection with it, and honey has also been mentioned as one of 
the vehicles used by these painters. The use of glycerine as a 
vehicle did not come about until after iSoo. Hilliard certainly 
painted upon parchment, especially upon what he calls abortive 
parchment, and with long, slender, highly pointed brushes, in some 
cases made from the hair of the English squirrel. The use of 
opac^ue colours by miniature painters continued during the it^th 
century, in some instances we know exactly what they were, be- 
cause Bernard Lens painted his own portrait with his palette, 
dated 1724, and shows on it the actual colours set on the palette. 

Respecting the colours used by the artists who painted on ivory, 
we have ample details, as many of them have left behind speci- 
mens of their colours and informaiion concerning their technique 
and media. 

Painting in oil upon copper, or very occasionally upon silver 
plates was an art that was peculiarly charactcrislic of the Nether- 
lands and also of Italy. There was a long series of artists about 
whose art history we know very little, who in Holland produced 
numberless miniature paintings of this kind. They are seldom 
signed. The English and French miniature painters prodiE'ed very 
few oil paintings on metal, in fact, hardly a single exanqde can be 
attributed to any of them with certainty. In llal\', the art was 
more usually accepted, and there are several painters, particularly 
of the later Bolognese school, who are known to have practised 
iliis art, but small oil portraits on copper attributed to the great 
masters, such as Tintoretto in Italy, and Velasquez and El Greco 
in Spain, must be considered as having names attributed to them 
very much at haphazard. We have no evidence to support such 
a contention, but a considerable amount of evidence to set against 
it. There is a bare i^ossibility that some of them may have ex- 
perimented in such a medium, but they have left no record oi such 
experiments, cither amongst their papers or in contemporary 
records or by means of their own signatures. 

Portraits in Enamel. — ^The art of portiaits in enamel is an 
important section of the .study of portrait miniatures. 1'he very 
I’lnesl works of this kind were produced by I’etitot (1607*1691 ) 
who worked under Louis Xl\'., and whose son succeeded him in 
ihe same profc.ssion. Among (he chit’f exponents of this art who 
"ometimes came and settled down in England, Boit and Zincke 
ina>' be mentioned as examples. Enamel imriraits rt'(|uired the 
greatest possible skill and a never-ending paiieiiec lo prudia e (hem. 
\ few moments too long exposure in the kiln might entirely ruin 
the work of a very long period. W'e do not even yet know how 
Petitot painted some of his very line.sl enamels, and \'ha( method 
he adopted for burning them. Some of his best are on gold instead 
of copper plates. The greatest English e.xvKHient of the art was 
Henry Bone, and there arc many other members oi ihe same 
family who were closely associated with him in producing fine 
riortraits in enamel. Painters in enamel frequently also copied well 
known works that had been executed in oil, producing small-.sizecl 
reproductions of great charm and beauty, w’ith the added advan- 
i^ige of being imperishable and almost indestructible. (Sec Pexcil 
Hrawings; Painting; Portraiture.) 

Bibuography. — L. Proper!, History of Miniature Art (1S87); 
G. C. Williamson, Portrait Minialures (1897; 2nd ed., 1910) ; Richard 
CfC'cc'ffy, RA. (1897; 2nd rd., KpS) ; George Engleheart (1902); 
Andrew and Nathaniel Plimer (igo.'i); How to Identify Portrait 
Miniatures (1904); History of Portrait Miniatures ( j voI., 1904); 
Tife and IV arks of Ozias Humphry (1918) ; The Miwature Collector 


(hjjO, uImi the privaleb printed Catalogue of the JUerfiont M(>tgan 
Collection (4 vol., 1906--0S) ; l)udle> Heath, Miniatures (with 1)11)1. . 
1 90S) ; J. J. Foster, Samuel Cooper and English Miniature Painters ot 
the 17th century ( 1914 - 16 ). 

See also the Catalogue of Minialures of the Victoria and Albert 
muscaim (1908). R. W. Golding, The Welbeek Abbey Miniatures 
(1916) ; II. A. Kennedy, Early English Portrait Miniatures in ihe 
Collection of the Duke of Buccleuch (1917); the seric.s, Die Bilduis 
miniatur mid rhre Meister (edit. L. Oriinstein, 12 vol. to date, i9.'5i 
etc.) ; H. B. Wehlc, American Miniatures, ty^^o-iUso (London, 

MINIM (adapted from Lat. minimus, the smallest; a super- 
lative formed from the Indo-tiermanic root min-, small), the 
smallest p(»ssible part of a thing, a particle. In music the name 
“minim" inota minima) was given by mediaeval musicians to a 
note whose value was half a semibrrwe. It was, as its name 
implies, (he note of the shortest duration then in use. In modern 
music .sfveral notes of lesser value, as the “crotchet" and “quaver," 
have been added, and (he minim is now about halfway in the scale 
of “values." According to Thomas Morley (A Plainc and EmsIc 
I ntroduction to Practical Music, 1597 ), its introduction into manu- 
script miisii is ascribed lo Phillipus de N'itriaco, a musician of 
the T4th century. In medicine a minim is the .smallest tluid 
measure. 

MINIMI (or Minims), members of a Catholic monastic 
order founded in Italy in 1435 by St. Francis of Paula. 'I'he first 
rule of the order followed closely that of St. Francis of Assisi, 
but the second (1501) and third (1506) showed more inde- 
pendence. By the year of the death of Si. Francis of Paula, J50;, 
the order had spread lo Frame. Sptiin ami Germany. In i(k\i 
there were 359 convents and 6.130 members. After the Frem li 
Revolution the number declined rapidly. In 1910 there wen* 19 
convents, i «; of them in Italy, with about 330 friars. 

MINIMUM WAGE. A wage-rale fixed either by collective 
agreement, or (more commonly) by legal enactment, or by some 
oilier means, as the lowest wage payable lo workers either gen- 
erally or in a particular trail or grade. The phrase is most Ge- 
quenlly used in connection with the various minimum wage laws 
passed by numerous countries in recent years, and esiKJcially in 
Australia and Great Britain. But it has no necessary reference* tc» 
a legal minimum; and the phrase Is also used to describe wages 
arrived at by collective bargaining, or adopted as niinima by em- 
ployers without either bargaining or legal compulsion. I’hese oiher 
uses, however, raise no .special problem; ami this artiele is con- 
cerned with Ihe discussion of the legal tninimuni wage. 

The? idc*a of enforcing a legal minimum wage is closely bound 
up with the idea that society has certain obligations to safeguard 
the life-standard of its members. “I'ree” contract, wilboul Stale 
interference, is in most countries still regarded as the normal 
method of dcterriiining the condition.-^ of employment, but excep- 
tions to this rule are more and more widely recognized. Just as 
one country after another has been driven, by the hard ccmipulsion 
of facts, to build up a sysic*m of factory and similar legisl.ition 
for Ihe purpose of preventing inhuman and anti-social conditions 
of employment, so (he* e\il of “sweated labour" is c oinjx.*lling them 
lo legislate for the etilnivnnenl ol wage rales high <*noiigh lo <*n- 
sure for those covered by ihc.in ernpioymen» at a “nuuiinum .stand 
ard of iivilized life." Nowhere, indec*fl, has this pnrpo.se yet be»‘n 
wholly achieved; but the minimum wage law.*, now in force; in 
various part.s <>1 the world repre.-^ent a considerable iidvam f 

While this has Imh'ii the. outstanding motive behind legislation 
lor the enforcement of a minimum wage., it has in M*riain case*, 
been intertwined will) another — that of che.cking the develojiment 
of strikes and industrial unrest. In Australia especially the laxing 
dowm of enforceable minimum rales has bec*n often comliined with 
the xjrohihition of strikes and lock-outs and the t;n:ictmenl of 
compulsory arbitration. Where this is the case the rates of w'ages 
enforced by law are in effect maximum as well as minimum rales, 
whereas under .systems of pure minimum w'age legislation (here 
is nothing to prevent the demanding or payment of higher 
rates. Thus, under Ihe British Trade Bcxirdt. Act.s, only pure 
minimum rates are prescribed, and the workers, or their trade 
unions, arc left perfectly free to cLiim, and. if they think fit, strike 
for, higher rates. On the other hand, the rales of wages fixed by 
the justices after the Black Death and in Elizabethan times lH*gan 
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as maximum rather than minimum rates, and only came later to 
be minima as well as maxima. At the time of their institution, 
the object was to prevent, not sweating or underpayment, but the 
rise of wages above a conventionally accepted standard. 

The Elizabethan wage legislation,' which fell gradually into 
disuse during the i 71 h and i8th centuries, was finally repealed in 
1S13, after the weavers and other classes of workers, whose wage- 
standards had been depressed by the Napoleonic wars and the 
Industrial Revolution, had vainly attempted to use it for the 
raising of wages by State aid. A minimum wage bill introduced 
by Samuel Whitbread in 171)5, largely on behalf of the agricultural 
w’orkers, was thrown out in face of the dominance of the ideas of 
free contract and the iron law of wages. Not for more than a 
century after Whitbread's failure was the Hritish State to begin 
the direct legal regulation of w'age-rales, though factory legisla- 
tion made a timid beginning in 18 ig, and important truck acts, 
regulating the form in which wages might be paid, were passed 
early in the igih century. In Great Britain, until the Trade Boards 
Act of 1909, the State contented itself with legislating against 
truck, and with the provision of purely voluntary machinery for 
conciliation and arbitration under such acts as the Conciliation 
Acts of 1867 and 1896. 

Minimum Wage Acts. — ^The provision by law of machinery 
for prescribing legally enforceable minimum rates of wages began 
in 1896 in the Australian State of \'icloria. Under the act of 1896, 
with later amendments, wages boards were set up in one trade 
after another, consisting of equal numbers of employers and work- 
ers, with an impartial chairman. These boards w'ere given power 
to fix minimum rates enforceable on the employer; and provision 
was made for a court of indu.strial appeals. South Australia fol- 
lowed Victoria's lead, and e.stablished boards of a broadly similar 
type. Other Australian Slates, and later the Commonwealth of 
Australia, followed a different plan, already started by New 
Zealand in 1894, and introduced in varying forms the system of 
compulsory conciliation and arbitration, under which the rates 
fixed were binding on both parties, and not as minima on the 
employer alone. 

The British Trade Boards Act of 1909 was based on the Vic- 
torian precedent, in that it set up boards for particular trades, 
with impartial chairmen (to whom it add(*d certain impartial 
“appointed members”), and w'ith power to fix binding minimum 
rates, but without any powers of compulsory arbitration. As this 
act and the still more important Trade Boards Act of 1918 are 
fully described in a separate article, they are not further dealt 
with here, save as illustrating the general iirinciple of the legal 
minimum W’age. Nor is there .'^pace in this article to deal with the 
widely varying experiments in minimum wage legislation which 
have been made in other countries. (Srr \VA(;ns, and under the 
countries concerned. ) It need only be said here that in both Europe 
and America the greater part of this legislation is confined to 
women workers, while many of the European acts deal only with 
home-workers. The French act of 1915, for example, is limited 
in both these ways. 

The decision to institute some sort of minimum wage legislation 
in Great Britain followed on the Liberal election victory of 1906 
and the return to parliament of a Labour Party which then for 
the first time became formidable enough to exert a real influence 
on the policy of the State. The ground for the act of 1909 was 
prepared by the exposures of the evil of “sweating” by the Na- 
tional Anti-Sweating League and other bodies, as well as by trade- 
union agitation. At the out .set, two possible courses presented 
themselves. The State could have aimed at enforcing, over the 
whole range of industry and employment, a single minimum rate 
of wages (or perhaps different minima for men and women, boys 
and girls). But any such rate or rales would have necessarily 
been very low, as they could only have been based on the situation 
in the worst-placed industries. As in Victoria, the alternative was 
preferred of setting up a distinct board for each trade or industry, 
each with power to prescribe a rate or rates for the particular 
trade concerned. The boards were also given power, if they thought 
fit, to prescribe different minima for different localities; but they 
chose, as a rule, rather to fix minimum rates for a trade over the 


whole country, with the object of bringing the worse areas gradu- 
ally up towards the level of the better. 

The act of 1909 was only experimental, and covered only a few 
specially selected trades. The act of 1918 brought in many more 
(for details see Trade Boards); but the regulation of wages by 
the State was still treated as an exceptional measure, and was 
extended only to trades in which, because the wages paid were 
abnormally low or no satisfactory machinery for collective bar- 
gaining existed, a special case of regulation was held to exist. In 
the great mass of British industries, including most of the great 
basic services, no legal minimum wage exists to-day. The Trade 
Boards Acts apply to about three million workers, out of a total 
employed population of 20 millions. The agricultural labourers, 
whose w^ages were first regulated by law by the Corn Production 
Act of 1917, have now a minimum wage fixed separately for each 
county under the Labour Governments Agricultural Wages Act 
of 1924. The miners, too, have a Minimum Wage Act passed in 
connection with the national mining strike of 1912; but, as will 
be seen, this is not a true minimum wage measure. 

Though the trade-board method has been gradually extended 
to new trades — until further progress was stoi>ped with the com- 
ing of the post-war slump in 1921 — ^v'^cry many classes of low- 
paid workers are still outside the scope of any form of State 
w’age-regulation. U-ith many of these it would be possible to deal 
by the creation of more trade boards; but any such project is 
bound to encounter at least two difficulties. The Trade Boards 
Acts have been applied so far only to trades in which a large pro- 
portion of the total number of workers employed has been in 
receipt of exceptionally low wages. But many sections of low- 
paid workers are to be found in industries in which, taken as a 
whole, the rates of wages are relatively high. If the acts were 
applied to thc.se ca.ses, it would be necessary cither to apply them 
to the whole trade or to the underpaid .sections only; and in either 
ca.se this would involve a new principle. The trade unions and 
employers would probably be alike opposed in many instances 
to the former method ; while the latter would involve considerable 
difficulties of demarcation. 

Moreover, even if the acts were extended as widely as possible 
to clearly defined trades, there would remain a large residue of 
workers, including many of the worst paid, employed in ill- 
defined or scattered occupations for which it would be difficult 
to establi.sh any wage-fixing machinery on trade-board lines. It 
has been suggested that, in order to legislate for workers of this 
type, there should be set up some sort of general board, with 
power to prescribe minimum rates for any classes of workers 
for whom the establishment of a special board is difficult or in- 
expedient. 

Coal Mines Minimum^ 1912. — ^The Coal Mines Minimum 
Wage Act of 1912 stands in quite a different class from the legis- 
lation discussed above, and cannot properly be regarded as a 
minimum wage act at all. It was passed primarily in order to 
remedy a grievance peculiar to the mining industry — that of the 
man who, finding himself in an “abnormal place” in which coal- 
getting is especially difficult, is unable at piece-work prices to 
earn a reasonable wage. The act of 1912 provides for the payment 
to such a man of a minimum wage based on the wages actually in 
force in the district concerned. Thus, if the di.strict wage fixed 
by colk?ctive bargaining falls, the legal minimum falls too. The 
act is designed, not to secure a particular rate of wages, but merely 
to protect individuals from earning, owing to conditions beyond 
their control, less than a standard established by the ordinary 
process of collective bargaining. It has, therefore, been of no effect 
in dealing with the severe fluctuations of miners’ wages recently. 

In general, the question of the legal minimum wage is bound 
up with the wider question of the State’s duty to secure for all 
its citizens a reasonable standard of life. In Australia, where the 
conception has been furthest developed, the minimum wage ha> 
been gradually forced up in accordance with an expanding con- 
ception of the minimum standard of civilized living. The growing 
practice has then been to define in relation to human needs a 
“basic” wage, which is then established as a general minimum 
rates in particular trades being fixed at varying levels above the 
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basic wage. In other countries, including Great Britain, legisla- 
tion has been introduced only with great caution, and the boards 
entrusted with the task of fixing minimum rates have been 
guided largely by the immediate “ability to pay” of the trades 
concerned, with the result that they have had relatively little effect 
in raising the general standard of living. During the past few 
years, indeed, the tendency has been towards a narrow interpreta- 
lion of their functions and powers. Under these circumstances, 
the often expressed fears that the fixing of minimum rates might 
“drive trade out of the country” have not been verified. In cer- 
tain trades — notably tailoring — there has been some tendency to 
stimulate factory production and the use of machinery in place 
of home work and the small work.shop. But on the whole the acts 
have had relatively little effect on the structure or organization of 
industry. They have, however, never been used in Great Britain 
with the purpose of bringing about any general rise in wages, and 
ihcir utility has in practice been limited to the prevention of some 
of the grosser forms of “sweating.” Within this limited sphere 
minimum wage legislation has undoubtedly produced good results, 
and would produce better if a more adequate system of inspec- 
tion were jirovided. The number of inspectors is, however, still 
too small to ensure full enforcement of rates prescribed. 

llTBLioGRAPHy. — J. H. Richardson, The Minimum Waf^e (1927) ; M. 
K. Burns, Wages and the State (1926); D. Sells, The British Trade 
Boards Acts (1923) ; A. G. B. Fisher, and their Regulation 

(192O) ; K. Report on Wages Boards and Industrial Conciliation 

and Arbitration Acts in Australia and New Zealand (1908). 

(G. D. H. C.) 

United States. — The fixing of wages of employees has not been 
favoured in the United States. Because of constitutional limita- 
tions on the powers of the legislatures and because of public 
opinion, legislation attempting to hx wages has followed tend- 
encies different from those in other large industrial nations. 
Legislation fixing the wages of public emydoyees and those en- 
gaged upon public works has been ujiheld as constitutional. Some 
acts, with regard to employees engaged on public works, fix a 
tlat minimum rale while others provide that the ral(‘ shall be the 
“prevailing rate of wages” in the vi(inity where the work is being 
done. With reference to privale industrial enterprises the courts 
have recognized a difference between those affected with a public 
interc.st (as railroads) and other private industries. With refer- 
ence to industries affected with a public interest there seems to be 
a tendency to recognize the power of the legislatures to fix wages 
at least in emergency cases. As to other private industries the 
courts do not look upon the fixing of w’ages of men, women and 
children in the .same light. As to men in private indu.stry the 
legislatures have not taken any action to fix wages, except by the 
compulsory arbitration law of Kansas which has been held un- 
uinstitutional. IVlinimum wage laws covering women and children 
in privale employment ha\'e been passed and have received con- 
siderable attention since 1912. Massachusetts w^as the first Stale 
f ^91 2) to enact one of these laws. The following year 8 Slates, 
California, Colorado, Minnesota, Nebra.ska, Oregon, Utah, Wash- 
ington and Wisconsin passed laws. In 1915 Arkansas and Kan.sas 
•icted. In 1917 the Arizona legislature passed a minimum wage 
.n:t and the following year (1918) Congress passed a minimum 
wage act for the District of Columbia. In 1919, 3 laws were 
passed. North Dakota, Porto Rico and Texas, and since then, only 
South Dakota, 1923, has passed a law on the subject. Though 
17 laws WTre passed only 15 are now' on the statute books as 
Nebraska (1919) and Texas (1921) have repealed their acts. 

With the exception of Massachusetts the States having min- 
imum wage acts are not important industrial States. Most of 
die laws are general in their enumeration of industries covered by 
the act wdth a tendency to except domestic service and similar 
'•mployment from the terms of the act. Most of the acts apply 
b) male minors as well as females but some of the acts are limited 
U) females only. The States may be divided into two groups ac- 
iording to the method of determining wage rates. Four acts, 
diose of Arizona, Porto Rico, South Dakota and Utah, fix flat 
iates. Arkansas fixes a flat rate but gives power to a commission 
b» change the rate. The other 12 acts provide a more flexible 
ystem. In these States an administrative body is created having 


power to establish minimum rates. In two of these, Massachusetts 
and Nebraska, the force of the rates depends upon public opinion. 
The administrative bodies created by the acts arc of two kinds. 
Permanent and general bodies are intended to be permanent 
continuing bodies and generally are not restricted to the subject 
of minimum w'ages but have general pow'crs as to the conditions 
of employment of women and minors. Advisory and special 
bodies have duties usually limited to the investigation of condi- 
tions and the making of recommendations. Advisory boards arc 
provided for in most of the minimum w^age acts. Various provi- 
sions exist concerning the personnel of these advisory boards but 
generally the employers, the employees and the public are repre- 
sented. Many of the laws provide for the granting of special 
licences in the case of substandard workers w'ho, because of age 
or physical or mental condition, cannot earn the standard wage. 

The non-compulsory Massachusetts law w'as upheld as consti- 
tutional in the State courts. The Oregon Act of 1013 became the 
ba.sis of an important test case. Afler being upheld in the State 
courts, the case was taken to the Supreme Court of the United 
States where it was argued Dec. 1O-17, 1914, and reargued on 
Jan. iS, 1917. The court divided equally 4 to 4 on the question 
of constitutionality and the decision of the State court upholding 
the act was sustained April 9, 1917 (Mr. Justice Hrandeis, who 
had originally api)eared as attorney for the law', not voting). 
Part ly because of the doubt as to the constitutionality of the acts 
the development became slow. After the pa.s.sage of the District 
of Columbia Act in 1918, and with four changes in the personnel 
of the Supreme Court bench a new test case was taken to the 
Suf)reme Court of the United States. That court, by a five to 
three decision (Mr. Justice Brandeis not j)articii)aling), held the 
act unconstitutional on April 9, 1923, in the case of Adkins v. 
Children's Hospital, This decision was followrd in 1925 and 1927 
by per curiam deci.sions holding the Arizona and Arkansas acts 
unconstitutional. Several of the Stales have accepted the Adkins 
ca.se as controlling but have continued to enforce the acts with the 
voluntary co-operation of some employers and without prosecu- 
tion for violation of the acts. The Adkins case seems to be limited 
to the application of the act to women and not necessarily as ap- 
plied to children. The Massachusetts non-compulsory law' is 
being enforced. Wisconsin in 1925 passed an act intended to save 
the constitutionality of that act by bringing it within the limita- 
tions laid down in the opinion in the Adkins case. 

BiiiLiooRAPiiY. — Bureau of Labor Statistics, US. Department of 
Labor, No. 285. “Minimum Wage Law's of the United Slates: Con- 
.slruction and Operation” (1921); Women's Bureau, V.S. Department 
of Labor, No. 61. “The Development of Minimum-Wage l..aw's in the 
United Slates, 1912 to 1927.” (E. Stk.) 

MINING ACCIDENTS: svo Uoai. and Coal Mining; 
Dangerous Trades; Industrial Acc idents. 

MINING ENGINEER. This term may be broadly con- 
sidered to include anyone who is engaged in th(“ extraction of 
minerals from the earth. The work of the mining engineer in- 
cludes prospecting (q.v,) for deposits and various minerals, the 
development of mining methods and works required for the ex- 
ploitation of proven deposits, and the installation of the necessary 
equipment above and below' ground. 

The mining engineer should be of rugged phy.sique, capable cd 
undergoing serious hardships. He should have an active and 
imaginative mind and must be able easily to adapt himself to 
varying circumstances. Above all, he must be an able exccuti\-e. 
Because of consolidations and the centralized operation of mining 
properties, the number of mining engineers required is dcTreasing. 
W^hile the training and cxj^criencc at pre.^enl expected of the 
mining engineer is much broader than formerly, in many instances 
it is true that continual broadening of the field is forcing him to 
specialize in some certain phase of the mining industry. Thus, 
there is a sharp distinction between a coal mining engineer and 
a metal mining engineer. Opportunities for the general mining 
engineer are, perhaps, greatest in Asia, Africa and South America 
where much pioneer work yet (1929) remains to be done. 

A mining engineer should have a knowledge of the kinds and 
methods of mining and the fundamental sciences that are the 
foundation of all technical education. He should also be familiar 
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OPEN-CUT MINING 

rhi> Icrni i.s .jjiplied lo the working of metalliferou.-^* deposits 
which either outcrop at the surface of the ground or are covered 
In a .shallow uxerburden or capping which must be removed be- 
fore the ore can be mined. Since the cost of removing the over- 
burden is charged to the cost of mining, a point is reached, as 
the cover increases in thickness, beyond which open -cut mining 
dne.> not pay anil some method of underground mining must be 
LL^ed. Large deposits of copper and iron ores are worked by 0{)en- 
cui mining, usually by the bench method. The depth of capping 
varies from a few feet up to 300 feel. Power-driven shovels 
work on benches loading the ore into cars running on a track 
placed near the edge of the bench. The material is loosened by 
blasting, and care .should bo taken that the pieces are small enough 
to be handled easily by the shovels. The height of bank is deter- 
mined by the thicknes.s of the deposit, the size of the shovels 
used, the physical character of the ore and climatic conditions. 
The higher the bank the more material the shovel can handle 
Irom one position, but the greater is the danger of a slide burying 
the shovel and of falling rock injuring the men. The material 
may .stand at a high angle w»hen dry, but slides may occur in wet 


with geolog\^ mineralogy, chemistry and the principles of me- * 
chanical, electrical and civil engineering. He should have a j 
general knowledge of mining law and metallurgy. (F. J. G. Du.) j 
MINING, METALLIFEROUS, the winning of metals and : 
their ores from the ground. Metals, in their pure state and also 
mechanically and chemically combined with other substances, 
occur all over the earth's surface. These deposits of metals and 
metal ores var\" in extent and metal content and in their depth 
under the .<?urface of the ground, which gives rise to different 
methods of mining. The broad classitication of these methods, 
which is used by the American Institute of Mining and Metal- 
lurgical Engineers, divides metalliferous mining into two main 
fields; open-cut mining and underground mining. 

(litssljlciilion of Mining Mdhods 
O p c n - c u t. I'Bcnclies 

with o r I Glory-holes and milling 
without: (Hand sluicing 

Stripping. (PUiccr mining O^rcciging 

[llydrau lick ing 


weather. Thick deposits are worked in several benches. The 
slope of the bank varies at different mines, but for preliminary 
investigations may be taken as 45° from the horizontal, giving a 
general slope of from 38® to 40° for the entire side of the cut. 

The shape of the ore body has an important bearing on the 
feasibility of open-cut mining. Due to the slope which the sides 
of the cut must take, a narrow ore body cannot be mined as 
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economically by this method as a large Hat lying deposit. If 
the deposit is irregular in outline it may be difficult to prevent 
diluting the ore with waste. Even under favourable conditions, 
it is seldom possible to mine the entire ore [)ody without resort- 
ing to underground mining for some part of it. Fig. i illustrates 
how side sIo[.)e limits the economical depth of ojHm-cul mining. 
To carry shovel wairkirig to greater depth would require, the 
removing of too much overburden, so for deeper working some 
method of underground mining must be used. 

The electrically operated shovel fitted with caterpillar tread 
is superseding the* steam shovel, e.specially in large scale work. 
The electric shovel eliminates the problems of water and fuel 
.supply, which are of especial disadvantage in cold weather. Power- 
shovel work, clue to the high cost of equipment, must be on a 
large scale, and consequently can be economically applied only 
to large ore deposits, in which case it gives a large output at a 
ver>' low mining cost. Ample dump room must be available, if 
much capping is to be removed. No timbering is required; how- 
ever, the surface of the ground is destroyed for further use, bail 
weather may .seriously interfere with operations and a large outlay 
of capital is required. 

Glory-hole Mining. — In this case a vertical connection or 
rai.se is driven to the surface from an underground haulage way. 
The top of this raise is broken out to form a funnel-shaped open- 
ing which is widened and deeiiened by drilling and blasting around 
the inside. The broken ore slides down the funnel into the rai.se 
which serves as a chute, the ore being drawn off through gate> 
into cars on the haulage level. This is a cheap method of mining, 
but it is dangerous especially if tiieces of the w'all tend to break 
off and the excavation is large. A series of holes may be mined 
until they intersect. The intervening ridges are then worked oul 
The entire operation of getting the ore. into the chutes is called 
“milling." 

PLACER MINING 

Placer mining a general term applied to deposits of mineral 
accumulated into workable quantities of economical irnportani.' 
through the natural processes of erosion and concentration, lb* 
heavy and not easily decomposed minerals in the parent roik 
are freed as the rock is broken down, and are sorted by the action 
of water and concentrated in the lower parts of stream becN 
Alluvialy used largely in the British Empire, is applied to placer-' 
formed by the mechanical action of moving water, whether o! 
streams, lakes or oceans. FAuvial is a term applied to place' • 
found dose to the parent rock, see fig. 2. Erosion has set frc'. 
the gold which has worked clown the slope due to the combined 
action of gravity and rains. Once a flowing stream is reached 
the gold may be carried a long distance before it is deposited 
A placer deposit may be formed by one or more of a number m 
different minerals. 
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Placer deposits are found in present stream beds, in benches 
above present streams, in elevated channels of ancient streams 
now cutting across present drainage (as the White Channel placers 
of the Yukon), in gravels deeply buried (deep leads) beneath 
present streams or covered by lava flows. They have also been 
discovered at the mouths of streams flowing into lakes and as 
beach deposits formed by the breaking, transporting and sort- 



FIG. 2 

ing action of waves. Some beach deposits have been elevated 
above the present ocean level. Workable placers have also been 
lormed by the action of wind, which carried awa}’ the lighter 
minerals leaving a residual concentrate of economic importance. 

The size of placer gold varies from nuggets of 2,000 oz. troy 
or more to such fine flakes that 2,000 of them are worth only 
I cent. Ciold coated with silica, oxide of mangane.se or iron oxide 
will not be caught by mercury. Small pockets of auriferous 
gravel are worked by the pan or the rocker. A rocker is a small 
wooden trough or box mounted on two transverse rockers so 
the device can be given a side motion. Hy diligent work an ex- 
perienced panner may handle 1 cu.yd. of gravel in 10 hours. 
Two men with a rocker can handh' from 3 to 5 cu.j^d. of gravel 
in 10 hr. under average conditions. 

Sluicing and Hydraulicking. — A slightly sloping wooden 
trough (box sluice) or a ditch cut in h.ird gravel or rock (ground 
sluice) is used as a channel along w'hich gold-bearing gravel is 
carried by a stream of w^ater, Kiflles, in the form of cobble- 
stones, wooden blocks, wooden poles or steel rails are placed 
ahuig the bottom of the sluice to aid in saving the gold. Sluices 
vary from i to 6 ft. in width and from i to 4 ft. in de])th, their 
cross-section being proportional to the volume of material passing 
through them. Their length should be sufiicient to allow the 
gravel to di.sinlegrale and the gold to .settle. This usually take.s 
place in the first ]oo to 300 feet. Additional length of sluice is 
re(juired to .save much of the finer gold (sluices arc not .sufficient 
savers of very fine gold) and to convey the gravel to the dump. 
The slope or grade of sluice.s is commonly specified as the drop 
in inches in a length of 12 feet. Sections are commonly 12 ft. 
long. A drop of 3 in., per box may be sufiicient for .small light 
gravel, but more common drops are 6 to 7 in. per box. A drop 
of 12 in. gives a current too swift to ])ermit the settling of any 
but the coarsest gold. 

Sluicing is the term applied to working placers where the 
gravel is carried to the head of the sluice by shovelling, in wheel- 
barrows, in small cars, by scrapers, by dragline excavators or by 
>mall steam shovels. Large placer deposits are worked by hy- 
Iraulicking, the gravel being loosened from place and washed into 
'he sluice by powerful jets of water from nozzles called hydraulic 
giants. To be effective the head of water on the giant should not 
ijc less than 200 ft., equivalent to a pre.s.^ure of 86 S Ib. per square 
inch. In case more head room is required than natural conditions 
•'fford, additional lift of gravel may be had through the use of 
'll hydraulic elevator, a steeply inclined pipe having a nozzle 
'laced inside at the bottom. The gravel is washed into the 
‘ levator at a point just above the nozzle and is carried up by the 
force of the jet. Water for the hydraulic giant is measured in 
lerms of the miner's inch, or a flow of 1-5 cu.ft. per minute. 
The volume of gravel loosened and washed through a sluice by a 
miner’s inch of water used for 24 hr. varies with conditions of 


the gravel, the slope of the sluice and the pressure of the water. 
As a rough guide, under average conditions the duly of a miner’s 
inch is from 3 to 6 cu.yd. of gravel per 24 hours. 

Undercurrents are in some cases placed at an intermediate 
point or at the end of the main sluice to save fine gold. They 
are short sluices considerably wider than the main sluice, and 
are set on a steeper grade, generally at. right-angles to the main 
sluice. A screen or grizzly in the main sluice lets the fine gravel, 
sand and gold pass through ])ut retains the large rocks and suf- 
1 ficient water to move them in the main .sluice. The discharge from 
the undercurrent is either returned to the main sluice through an 
auxiliary sluice of flatter grade or goes directly to the dump. 

Drift Mining is the term applied to the working of placer 
deposits by underground methods of mining. It is cla.s.sified 
under breast sloping. The paystreak is reached through a hori- 
zontal opening called a drift or adit (7.1'. ), or through a shallow 
vertical shaft. Small cars are commonly used for transporting the 
gravel, which is removed in .some .system of regular cuts or .sluices 
across the paystreak. Posts and headboards are used to support 
the roof, but if the gravel is loosed a method of forepoling or 
tight timbering must be used. Frozen gravel mu.sl be thawed 
before it can be mined. Steam, hot water or cold water have 
been successfully used as thawing mediums, being forced into 
the gravel through pointed pipes. Drifting is more expensive 
than sluicing or hydraulicking and is used only for rich gravels. 
The thickness of pay gravel is generally between 2 and S feet. 

UNDERGROUND METHODS 

These include the various forms of sloping, top-slicing and 
caving. 

BREAST STORING 

As a separate method of mining this is applied to thin ore 
deposits that are either horizontal or dip at a small angle with 
the horizontal. Sloping is the term applied to breaking the ore 
from place by drilling and blasting. The excavation in whfch the 
miners work is called a stupe. Thickness of de])osits worked by 
this method is not usually over 12 ft., although in modified form 
this .sy.stem is applied to beds up to 70 ft. in thickness, as in the 
Wisconsin zinc district. In thin deposits the entire thickness of 
ore is mined at one time, thus advancing the working in a vertical 
face or breast. In thicker deposits the ore is mined in a series 
of benches. Continuous horizon implies a long working face 
which is attacked simultaneou.sly at a number of points. 

In the Missouri lead and zinc region the roof is supported by 
pillars of ore from 10 to 40 ft. in diameter, placed at irregular 
intervals. From 10 to of the ore is left in the pillars, this 
amount depending upon the nature of the floor (hard or soft), 
the strength of the roof and total weight supported. The recovery 
of ore from the pillars is low, it being more economical to leave 
some of the ore than to use artificial means of support. To 
reduce the cost of mining, hand shovelling is replaced wherever 
feasible by some form of machine loading. Small power shovels 
are used in some large slopes. Concrete discs and concrete col- 
umns have proved a satisfactory means of support and in some 
places have supplanted wooden cribs filled with waste. 

Room and Pillar. — This method applies to the systematic 
cutting of the deposit into regular lines of square or rectangular 
pillars, W’hich later arc removed as much as possible. At the May- 
wood iron mine, Yorkshire, England, a deposit of iron ore 7 5 
ft. thick is cut into pillars 54 to 60 ft. by drives 15 ft. wide, leav- 
ing some 63 Cr of the ore in pillars, w^hich later are worked out 
in sections, using posts as temporary roof supiiorts. Finally, the 
posts are pulled out and the roof settles down over. 

UNDERHAND STORING 

As the name implies this is a method of working an ore body 
from the top down. Holes for blasting are drilled downward. 
Fig. 3 shows a composite section of underhand mining in a narrow 
vertical vein. In mining it is customary to concentrate the han- 
dling of ore and waste and the distribution of supplies on certain 
horizons called levels, which are commonly spaced 100 ft. apart 
vertically, though thi.i distance may be greatly increased in some 
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mines. The ore mined between two consecutive levels is dropped 
through chutes to the level below for hauling to the shaft. On 
any level the passageways driven lengthwise of the vein are 
called drifts (a single drift may be called a level), and those 
driven across the vein from wall to wall are called cross-cuts- If 
the vein is inclined, the upper wall is the hanging wall and the 
lower w^all is the footwall. Two levels arc interconnected by verti- 



Fig. 3 


cal or inclined openings called raises, if driven upward from a 
level, and winzes, if driven downward from a level. Thus the 
same connecting opening may be a raise or a winze depending 
upon which level is used as a reference point. The term back 
is applied both to the roof of an underground opening or to the 
entire body of ore between a level and the next one above. Since 
each main level must have a haulage system and a station must 
be made at the shaft, a large number of levels in a mine calls for 
a heaNy development expense. To lessen this expense levels may 
be placed i.ooo ft. or more apart, if the vein is fairly constant in 
dip and has strong W'alls, as in some of the Rand mines. Raises are 
spaced from too to 200 or even 500 ft. apart horizontally. 

An underhand slope, see fig. 3, is started by working outward 
from the top of a winze in a series of horizontal slices, which 


tect the lower level and to provide a means of loading cars, t 
lower level is either timbered, as shown at D, or a pillar of o 
Ey is left, through which chutes, G, are cut at intervals of 25 
50 feet. The face of the ore forms a rough slope rather than 
series of steps as indicated at F. The angle of repose of brok 
ore is from 35® to 45®, the steeper angle being for hard or 
If possible, the slope should be such that the ore runs do^ 
under the influence of gravity, but in inclined veins it may 
necessary to shovel the ore down the slope or to use mechanic 
scrapers. 

Underhand stoping may be applied to large ore bodies unc 
certain conditions. It generally takes the form of undergrou 
glory-holes (mill-holes), one scries of holes being separated fr( 
another series by an intervening pillar of ?ore. In these cas 
as in the working of a narrow vein, the men are in danger 
rock falling from the back or walls of the stope, hence the c 
sirability of having a firm back and strong walls. In veins, t 
maximum width worked by underhand stoping using stulls 
about 20 ft., since longer timbers have little supporting pow 

Underhand Stoping with Square-sets has been used i 
mining small bodies of ore. The term square-sets is applied tc 
flexible system of timber support. A complete set is compos 
of 12 pieces of timber, four each of posts, caps and girts. As s 
ditional sets are added each timber becomes common to fc 
adjacent sets. Round timbers are also used in sets, but th 
require a different framing. Sets are held in place by sh( 
blocks placed at the corners and wedged tightly against the wa 
of the stope. By extending sets vertically and horizontally tl 
.skeleton framework may be shaped to fit a stope of very irrep 
lar outline. However, it is an expensive method of support a 
cannot with.stand great pressure. If a few of the timbers r 
thrown out of line, the entire framework is likely to collap 
The ore is first sloped to make room for the top floor of se 
which are covered with lagging to hold back the sandy cappi 
or buck, then the excavation for the floor below is made. T 
second floor sets are supported from the top floor sets by usi 
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leave the ore in step-like form. If the ore is rich, timbers called 
stulls are covered with plank (called lagging) to form the bot- 
tom of the level, as at A, but if the ore is lean, it is more eco- 
nomical to leave a pillar of ore as at B, Should the level be 
the lowest level in the mine, the ore must be hoisted to the top 
of the winze. The cost of mining is increased, so this procedure 
is u.sed only for recovering small bodies of ore below a level. 
Raises and winzes are generally timbered to afford at least two 
closed compartments, one to be used as a chute for ore or waste 
and the other fitted with a ladder to serve as a manway. To pro- 


chains and planks nailed from a timber in the top set to anotl 
in the floor below. The second set timbers arc then wedged 
place and work on the third floor is started. 

OVERHAND STOPING 

Open Slopes. — In this system of mining, the slopes are a 
vanced upward, the ore being removed in horizontal, vertical 
inclined slices. The slopes arc started from the bottom of 
raise; either from the top of a protecting pillar of ore, as at 
fig. 4, or directly off the level, as at 5 , in which case the le^ 
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is protected by stulls or drift sets which arc covered with lagging. 
Stulls used in narrow veins are commonly from 8 to 12 in. in 
diameter, though sizes up to 30 in., have been used in heavy 
ground. The upper ends of the stulls are held in place by wedges. 
Lagging may be plank or round poles. Scattered pillars of ore 
may be left to support the walls. Though the attempt is made 
later to recover this ore much of it may be lost. In wide veins so 
much ore would be required for pillars that square-set timbering 
is used. 

As the stoping proceeds upward the miners must have some 
support on which to work. For veins having a dip of 40° or less, 
the men can work from the foot wall, but on steeper dips stulls 
or square-.sets are covered with lagging to afford temporary 
working platforms. Strong walls and firm ore require a minimum 
of support, and then the slope may be left open. 

Filled Stopes. — In case the ore is likely to fall as soon as it 
is undercut and if the walls are weak a stronger support than 
can be given by timbering alone is required and filling the slope 
with waste is resorted to. The wa.ste is secured from sorting the 
ore (the amount is seldom sufficient), from driving small drifts or 
inclined raises into the walls of the deposit, or outside the mine. 
In some cases the tailing from concentrating plants is used. This 
material may be dry or it may be mixed with water and washed 
into the mine through pipes in w^hich case the water is drained 
from the filling and is pumped from the mine. This method is 
called sand filling. The horizontal-cut-afid-fill or fiat-hack sys- 
tem of overhand mining is shown in fig. 4. At H the cut is being 
made horizontally to the right, the miners drilling holes from the 
lop of the pile of broken ore at O. Chutes, C, are for drawing off 
the ore to the level below. These timbered chutes are built up 
to keep the top just above the waste filling, which is brought in 
through the upper level and dropped down the waste chute in 
the rai.se to be distril)uted through the slope in cars. As the 
mining progresses aw’ay from the main raise, additional waste 
raises, /i, are driven at intervals to save hauling distance. Before 
a slice of ore is shot down, the waste filling is levelled and is 
covered with planks. The planks are removed \rhcn waste is to 
be dumped. After the .slice H has been carried beyond the first 
wa.ste raise, another slice may be started from the main raise. In 
this way .several sets of miners may be working in a stoi^e. In 
the Michigan copper mines where this system is followed, the 
ore is sorted in the slope. At the Champion mine about 53% of 
the material broken in the .stopes is left for filling. The ore 
chutes arc built of large pieces of waste arranged in circular 
form. Some support to the back may be afforded by cribs built 
on the waste or on the ore as at A, fig. 4, but no heavy weight 
can be supported in this way. For ore bodies of long horizontal 
extent, vertical pillars of ore are left at intervals, and additional 
sui^port is afforded by horizontal pillars left just above and below. 

Rill Stoping. — This method, also known as inclvu>d-cut-and-fill 
mining, is a form of overhand stoping in which inclined slices 
are broken, as is shown at Ry fig. 4. The method works well where 
the ore is hard and the walls are firm and regular. The slices or 
cuts arc made either from the top down or the bottom up, the 
miners standing on the broken ore. After a slice has been shot 
down and the ore has drawn off at the level, waste is run in from 
the raise. The waste runs in under the influence of gravity and 
takes its owm angle of repose. A layer of planks is laid on the 
waste, another slice of ore is shot down and drawn off, and the 
planks are removed for the next layer of waste filling. Both ore 
and waste require a minimum of handling. At 7 ’, fig. 4, stulls and 
posts are used as support. Here, the broken ore is shown lying 
on the plank-covered waste. Still stronger support is given by 
using square-sets. As the slope increases in height the lower 
lK)int or toe moves away from the raise. The danger of falls of 
rocks from the back limits the length of the stopes, which in some 
tases may be only 50 to 60 feet. An ore chute is started from the 
level at the toe of the slope and is carried up, keeping pace with 
the waste filling. If two chutes are used, one for waste and the 
other for ore and a grizzly is placed over the ore chute, the 
larger pieces of waste may be sorted out. At the Pilares copper 
mine in Mexico no planks are used in the slope; water is used 
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to wet the surface of the waste before the ore is shot down. 
After drawing off the ore, the fine material remaining is carefully 
scraped off the waste before additional filling is run in. 

Filled Square Sets. — These offer a flexible method of mining 
heavy ground. By varying the number of sets opened on the 
bottom or sill floor of a stope and by limiting the vertical number 
of sets left unfilled, this system can be made to suit the nature 
of the ground being mined. If no great pressure is brought on 
the timbers, a sill floor of say 12 to 15 sets or even more may 
be opened. In bad ground, the sill floor may be only two or three 
sets. This area of horizontal cut is carried up to the level above, 
and then another similar cut is started next to the filled sets, 
and the operations are repeated. Thus a large block of heavy 
ground may be safely mined in a series of small vertical slices. 
In very heavy ground, the filling must be carried as close as pos- 
sible to the working face. Chutes and manways are made by 
lining square sets tightly on the in.side with vertically placed 
plank or lagging. Waste is confined within sets by placing lagging 
horizontally on the inside of the posts and spacing the plank a 
few inches apart unless the filling is very fine. 

Resuhif^ or Stripping. — ^This term is applied to the mining of 
rich narrow veins or of veins in which rich ore lies in a streak 
of less width than the vein. The object of resuing is to mine 
the ore clean and free from waste, and thus save diluting the 
ore with waste and .sending a larger tonnage of lower grade ore 

to the mill or smelter. In fig. 5 
A is the rich streak and V is the 
lean part of the vein. A level L 
is opened and the stoping is car- 
ried upward. The level is driven 
largely in the worthless rock, 
which is first removed and then 
the rich streak is shot down, 
canvas or hides being commonly 
used to catch the ore since the 
richest part is generally the finest. 
The ore should separate easily from the wall of the vein; if it 
adheres tightly to the wall some waste will be mixed with the ore. 

Shrinkage Stoping. — ^This is also called magazine stoiiing. 
The ore is mined by overhand .sloping. Only enough ore is drawn 
from the stope to afford working space to the miners who stand 
on the broken ore while drilling holes in the back. Broken ore 
occupies some 60% more volume than ore in place, consequently 
about one third of the ore must be drawn off, as it is broken, 
through chutes closely spaced, from 25 to 50 ft., along the bottom 
of the stope. Two-thirds of the ore is left in the stope. This 
method of mining is best suited to hard ores of uniform character, 
with walls which are firm and regular and dip at not less than 60° 
from the horizontal. The ore should work easily down the stope 
when it is being drawn. Soft walls are likely to slab off and 
dilute the ore with barren rock. Sorting is not practised except 
under unusual conditions, and little timbering is required. Ore 
that packs in the stope must be loo.sened by blasting. If .the 
ore breaks in large blocks, these must be drilled with shallow 
holes and blasted; this is called block holing. One disadvantage 
of this method lies in the long time the ore is left in slopes, this 
being two or three years in some cases, and entails high interest 
charges for carrying the ore. 

Fig, 6 shows shrinkage stoping as applied to a large ore body. 
The lower level is protected by a pillar through which short 
raises, C, for chutes arc put up at 25 ft. intervals. Raises arc 
driven through the pillars at the ends of the stope. Short-cuts, 
driven through the pillars at small vertical intervals, connect with 
the working space in the stope, as shown at M. To prevent large 
pieces of ore from logging the chutes grizzlies, G, are placed at 
the top of the chutes C. A pillar of ore, indicated by the fine 
line at Py may be left to protect the upper level. Later, pillars 
are mined by another method. Fig. 7 illustrates shrinkage stoping 
in a steeply dipping vein. The ore passes through the grizzly G 
into the chute C along the haulage H. B is a bulldozing chamber 
in which men can work at blasting the large pieces which do 
not pass the grizzly. 
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Sub-level Stoping. — This method was developed in 

the Michigan iron mines. The principles of the method are il- 
lustrated in fig. 8. Main levels are from 100 to 150 ft. apart, and 
are connected by raise. At intervals of 20 to 25 ft. vertically, 
sub-levels 7 to S ft. high are driven from the raise to the end of 
the slope. These sub-levels are commonly a single drift down the 
centre of the slope. By driving cross-cuts at the end, sub-level 
i\o. I is for a short distance widened to the limits of the slope. 
Inclined holes are drilled around the chute raises C which are 
put up from the haulage Icv’el at int(‘rvnls of 25 ft. or even less. 
These holes arc blasted to give a funnel-shaped top to the chutes. 
Holes are now drilled in the back over the su[)-level, and a slice 
in the centre of the slope from level to level and the sub-levels 
is shot down, the broken ore falling into the chutes. Sub-level No. 
2 is taken back by first cross-cutting to the full width of the 
slope, and then drilling down holes in the floor to remov’e part of 
the lower pillar and “uppers” in the back to take out half of the 
upjjer pillar. Thus miners in No. 2 sub-level retreat toward the 
raise, drilling down holes in the slice and up holes in the slice P. 
The ore falls into the chutes. I’he ore should be firm and free 


from slips. The sub-IevTis are carried hack in steps, one working 
face being some 30 ft. horizontally ahead of that above. 

If the walls are soft some waste will fall and mix with the ore. 
Tf the ore is hard, the cost of driving the sub-levels and drilling 
the ore is increa.sed. In long slopes a vertical cut may be made 
in the centre of the stope from IcvtI to level and the sub-levels 
are carried back each way from this centre point. In wide stopes, 
40 to 100 ft. in wndth, two parallel haulage drifts may be driven. 
These are connected at interv^als by cross cuts as at A. This 
method entails a high cost for development, but requires little 
timber and gives a large output from each stope becau.se of the 


several working places. The ore can be drawn out at once. The 
method is limited to deposits having a dip of not less than 45°, 
since the ore should work freely down the footwall. 

TOP SLICING 

This method, developed from methods used in the north of 
England iron mines, was first used in the iron mines of the 
United States. Later it was adapted to the mining of copper 
and Icad-zinc ores. 

Continuous Horizon. — Mining is done in horizontal slices, 
TO to 12 ft. thick, working downward from the top of the deposit. 
The first slice is taken just beneath the capping, which is sup- 
ported by timbering. As the .slice of ore is taken out lagging is 
laid on the floor to tightly cover the ore below. The posts sup- 
porting the capping are then shot out and the capping caves onto 
the timber floor or mat. This mat is temporarily supported by 
the timbering of the second slice. After the ore in the second 
slice is taken out, a timber floor is laid and the posts are shot out. 
Thus the timber mat, which serves to prevent the capping from 
mixing with the ore receives additions as each slice is stoped. 
From the haulage IcvtI a raise, containing a chute and manway, 
is put up to the top of the ore and a main drift is driven to the 
boundaries of the block. Cross drifts are turned off at right - 
angles to the main drift and are driven to the limits of the block. 
The ore is broken by breast stoping, and is shovelled into cars 
to be hauled to the chute. The back is supported by timbering. 
After a cross drift has been completed, the floor is covered with 
a layer of timber and the posts are shot out, using small charges 
of dynamite. The overlying capping or timber mat settles down 
onto the new floor. If capping in a caved drift tends to run into 
a working drift, the side of the latter is lagged to hold the capping 
Since the timber i.s not recovered, it is as poor a grade as will do 
for temporary support. In variations of this method a form of 
square-set limbering is used, and successive cuts may be two 
.sets wide and two or three sets high. 

Panel, Block and Inclined Slicing. — A large ore body is 
not worked in one continuous horizon, but rather is a series of 
blocks or panels. Inclined top-.slicing was devised to save shovel 
ling the ore. The cuts (frequently called slices, though slice 
seems best applied to the entire series of cuts on one horizon * 
are inclined upwards from the chute at an angle of 33® with the 
horizontal, so the ore will roll down to the chute. This method 
does not permit sorting of the ore in the slope and is more dif 
ficult to work than horizontal slicing. The Mitchell method oi 
top-slicing is a modified form in which inclined slices are carried 
up from a chute at 45® for from ii to 15 ft. and are then turned 
horizontally. It is difficult to keep the working drifts open for 
a long time, hence a large ore body is worked in a series of small 
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independent units. Top-slicing is applicable to weak ore with 
poor walls. It is most suitable for deposits of large horizontal 
extent which have a capping that caves readily. It is a safe 
method and gives a high extraction of ore, up to 98%. However, 
the ore is mined by breast stoping and a large amount of timbering 
is required. The method is being replaced by others in which the 
ore is largely broken by undercutting and caving. 

CAVING 

Sub-level Caving. — ^This method is suitable for the large 
scale mining of ore that is moderately hard, that has fairly regular 
limits and a capping which caves readily. I'he method is used 
chiefly in the iron mines of the Lake Sup>erior district. Fig. 9 
illustrates the principles of the method. Details vary at different 
mines. From the haulage level (levels may be 75 to 100 ft. 
apart) raises are put up at 50 ft. intervals, and sub-levels are 
driven from the raises at vertical intervals of from 15 to 18 ft., 
leaving a horizontal pillar of ore some 9 ft. thick between the 
sub-levels. The development work on each sulvlevel consists of 
longitudinal drifts, marked No. i sub-level, No. 2 sub-level, etc., 
and cross drifts marked D. The.se are spaced about 50 ft. apart. 
Mining is started on the top sub-level. No. 4 in tig. g, by driving 
a cross drift parallel to D acro.ss the block of ore at the end of 
the sub-level. The drift is timbered with three-piece .sets of 
two slightly inclined p)osts and a cap and is lagged overhead. A 
second drift is driven alongside the first one, the feet of the 
I>osts in (he two drifts overlap slightly. By removing a little of 
the lagging over the tirst drift, shallow holes can he drilled in 
the back and the ore blasted. Men in the second drift shovel 
the ore into cars for tramming to the chutes in the raises. After 
the ore is removed, the floor of the first drift is covered with a 
layer of timber, and a third drift is driven alongside the second 
drift and the operations are repeated. The capiping caves and, as 
it is caught on the limber mat, enough pressure is developed by 
this weight on the ends of the horizontal pillars of ore to reduce 
considerably the amount of blasting needed to break the ore. 

In fig. 9 the ore over drifts A has been shot down. Shovellers 
in drift B have removed this ore and have laid planks on the 
tloor. As soon as a new drift has been driven alongside drifts i?, 
mining the ore above B will be started. As in sub-lcvcl stoping, 
mining is done in a series of .steps. From half to two-thirds of 



die ore is broken by eaxing. In some iniae.s w’here mechanical 
scrapers are used, cuts are not taken at right angles to the main 
drifts but at a smaller angle to avoid working the scrapers around 
corners. The scrapers pull the ore to the chutes. Sub-tevel cav- 
ing requires less timbering than top-slicing and the cost of mining 
IS lower. However, the percentage of extraction is not so high 
'ind some capping becomes mixed with (he ore. 

Block-caving. — In this method a block of ore is undercut, 
nid .settles the height of the undercut. This relatively small 
movement of the ore is sufficient to break it into small pieces. 


Suitable ore bodies should be large, and the ore should be firm 
enough to stand well during the work of undercutting and yet be 
brittle enough to break up well during the process of settling. 
The capping should cave readily. The broken ore is drawn off 
at the boUom of the block until capping appears. Variations 
of block-caving are due to the methods of undercutting the ore 
and drawing off (he ore. If undercut from the tnain level, the 
block is cut by intersecting drifts and cross drifts into a series 
of pillars, which arc as small as saftMy permits. The pillars are 
drilled and blasted, and time is allowed for the ore to settle. 
At the IVwabic iron mine in Michigan, levels are from 100 to 
125 ft. apart; the height of undercut is 7 feet. A block requires 
.several weeks to settle, but continues to work for months. It 
was found that at the end of 6 to 8 moiUhs about 8o9r' of the 
ore was line enough to pass through a in. ring. The broken ore 
is mined by driving a .scries of clo.sely timbered drifts into the 
broken innterul. The ore runs in at the ends of the drifts and 
is shovelled into cars. When waste appears a few sets in the 
drift are blasted down and drawing is resumed at a new point, 
thus following a retreating system. If a block is undercut from 
sub-level, the general features are similar to those just described. 
From the main haulage-level, drifts are turned off at right -angles 
at say 50 ft. intervals, and are driven to the limits of the block. 
A .sub-level is driven above the main level, and the l)lork is 
undercut by intersecting drifts and cross drifts on the sub-level, 
('hutes are i)ut uj) to the sub-lt‘vel from the haulage level. The 
pillars are blasted anrl the ore is worked into chutes. In cavitt^ 
into chutes, the chutes are clo.se together and their tops arc 
widened into funnels. The ore as it caves falls into these funnels. 

Blofk'-cdvinv^ JVi/h Brandi Raises is a methofi followed at S(»v- 
eral large cop[)er mines in the United States and in South America. 
The method is shown in I'igs. 10 and ii. From the haulage-level 
main inclined chutes (also called transfer raises or simply trans- 
fers), i, arc driven to the grizzly level, where tlrifts, g, are used 
to connect a line of chutes. The tops of the chutes are covered 
wMlh a grizzly made of rails to catch the large pieces of ore which 
would choke the chutes. From the grizzly levid inclined chutes, 
k, are carried up and terminate in a sf|uare .set, called a control 
set, from which two or four inclined raises, F, called “finger 
rai.ses’' arc; driven to the undercutting level at the bottom of the 
f)lock. The tops of the finger raises are spaced 12 5 ft. apart 
each way, thus offering an ample number of ])oints for drawing 
off the caved ore. 

The ore is undercut by running a series of drifts, D, 25 ft. apart 
to the limits of the block. At one cml of the block the ends of 
the drifts are widened. Holes are then drilled in the intervening 
ribs or pillars and in the back. Bla.sting these holes generally 
starts the caving. Isolating .shrinkage .slopes, called “boundary 
shrinks,” are carried up acros.s the t'nds or sides of the ])lock 
before the ore is undercut to separate it from the adjoining ground 
and thus facilitate the caving. 'Phis method i.s suitable for ore 
that is soft or of medium hardness in which there is little or no 
! waste. Hard ores whiih break in large blocks are belter suited 
to .shrinkage stoping The capping should follow^ dowm freely 
after the ore, w'hich should break into small pieces and run W'ell 
into the chutes. Ores containing much fine material are. likely to 
.stick in the chutes, e.'^pecially if wet. Details of the. method vary 
at different mines. The undercutting level may be inclined t.tj 
follow' the bottom slope of the ore. Finger raises may vary in 
number from two to four and in slope from 33 ' to 45"' or more. 
Chutes may have a sloi)e as great as 70 ', but vertical chutes tend 
to choke more easily than inclined ones. The spacing (»f the 
series of branch raises along the haulage way may vary from 
25 to 100 feet. 

The height of ore (called lift ) in a block may be from 30 to 
240 feel. A thick body of ore may be worked in more than one 
lift. For a given amount of development work, the higher the 
lift taken the less is the cost per ton for the development work, 
since the cost is spread ox er all the ore in a block. However, other 
factors .such as the horizontal extent of the ore and the economi(' 
life of the workings must also be considered. Since the method 
is applit^d to low grade copper ores, between 1 and 2% copper, 
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care must be taken to keep the diJutiiiR of ore by waste to a 
minimum. The line of contact between the broken ore and the 
cappinps (srr fip. 1 1 ) is usually between 40'’ and 70° with the 
horizontal. The flatter the angle the greater is the amount of 
broken ore in the stope, and trouble from packing of the ore is 
increased. The more temporary workings must be kept open a 
longer time, entailing a heavy expense. At the Ruth mine an 
angle of 40° resulted in a minimum dilution with capping; at 
the Inspiration mine an angle greater than 60° caused a tendency ! 
of the capping to break through into the chutes. 

Results at different mines show a lowering of the estimated 
grade of the ore by only a small fraction of iSV' , under favourable 
conditions less than o-U?. The tonnage recovered from a block 
is generally slightly higher than the calculated volume of the 
block due to included capping. Some ore is lost. The actual re- 
covery of the copper contents of blocks ranges from 83 (0 99%. 1 

COMBINED METHODS • 

(.'ombined methods may take* several forms, but variations ' 
of room and pillar mining, a series of alternating narrow .stopes ! 
and pillars, are most common. The ore is sufficiently hard to 1 
permii of using shrinkage .‘^toping in the rooms. The pillars : 
serve to support the capping until the stopes are completed. The i 
pillars are mined in a number of ways: r.g., by top-slicing, sub- . 
level caving or block-caving. In another variation of combined , 
methods the stoj^es may be square-.set sloi>es, and the pillars are 
mined by slicing. Figs. 12 and 13 illustrate one sy.stcm of com- 
bined methods. Fig. 12 shows part of a longitudinal vertical 
cross-section through a stope, taken at right-angles to the plane 
of fig. 13. Stopes are about 15 ft. wide by 150 to 175 ft. long. 
JMlIars are jo ft. thick. The tramming level at the bottom of 
the stopes is a series of drifts 25 ft. apart laid out at right angles 
to the long axis of the stopes. From 75 to 100 ft. above the 
tramming level, manway drifts are run at 75 ft. intervals. Raises 
for manways are put up in the stopes and connect the tramway 
drifts with the manway drifts, thus affording good ventilation. As 
the ore is sloped the manways are cribbed to keep them open 
in the broken ore. Chain ladders are hung in the manways from 
the manway drifts. After the stopes in a block are completed, 
the pillars are cut off at the bottom and cave as the ore is drawn 


through chutes in the sides of the tramming drifts. The ore i 
trammed by hand to the grizzlies over the main chutes whic 
lead to the haulage-level below\ Undercutting the pillars an 
drawing off the ore is carefully controlled to give a sleep lin 
of contact between capping and broken ore. As one pillar is undei 
cut the ore is drawn down to capping some 50 to 75 ft. farthc 
back. Some 80% of the ore is drawn out through the chutes. 

In regard to costs only generalized figures can be given. Mitk 
states that caving with branch raises costs from 37 to 96 cents pc 
ton; combined shrinkage and caving (with one exception) cost 
from $0.60 to $1.00 per ton, and top-slicing due to the larp 
amount of timber required costs from $1.00 to $^^.50 per ton. T 
illustrate how conditions must control the choice of a minin 
method, V. A. Brussolo gives the following factors which deter 
mine the method to be followed: (i) safety, (2) size and shap 



Figs. 12 a 13 


of ore body, (3) grade of the ore, (4) quantity of waste admixec 
with the ore, (5) character of rock surrounding the section to b< 
mined, (6) flexibility. Of the ore mined at the Pilarcs mine durin: 
1927, the percentage secured by different mining methods was a 
follows: horizontal cut and fill, 58-6%; rill sloping, i5*7%' shrink 
age with filling, 14*4%: square-sets, 9 8%. Top-slicing, caving am 
combined methods account for the remaining i-5%- 
Coal and Coal Mining; Prospecting; Dredges and Dredging., 
Bibliography. — C. Goodrich, Shovel Operations at Bingham 
Utah Copper Company ( 192 $); G. J. Young, 7 'hc Working of Un 
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stratified Mineral Deposits (1927) ; C. Raeburn and H. B. Milner, 
Alluvial Prospecting (1927) ; R. Pcele, cd., Mining Engineers' Hand- 
book (2d. ed., 1927) ; W. Lindgren, Mineral Deposits (3rd cd. rev., 
1928) ; E. E. Payne, “Support of Workings on the Van Ryn Deep,” 
Journal Chem. Met. and Min. Soc. (South Africa, July, 1926) ; J. 
Richard.son, “Methods of Support of Hanging on New States, Area 
Ltd., with Special Reference to Concrete Columns,” Journal Chem. 
Met. and Min. Soc. (South Africa, July, 1926) ; see also scries of 
articles on mining methods by C. A. Mitke in the Eng. and Min. 
Jour. (Sept. 10, 1924; Oct. 8; Dec. 10, 24, 1917; March 3, April 7, 
May 1, 26, 1928) ; V. A. Bru.ssolo, “Mining Methods at the Pilares 
Mine,” Min. Congress Jour. (May, 1928). (R. S. L.) 

MINION, a favourite, pet, or .spoiled person. “Minion” is 
chiefly applied in a derogatory sense to the “creatures” of a royal 
court. In the sense pretty, delicate, dainty, the French form 
viignon or mignonne is often used in English. During the T7th 
century “minion” was the name of a type of cannon with a small 
bore. In printing, a size of type smaller than brevier and larger 
than nonpareil; it is also known as 7-point. 

MINISTER, an oflicial title both civil and ecclesiastical. 'I'he 
word minister as originally used in the Latin Church was a trans- 
lation of the Greek diaKovos, deacon, and in this sense it is still 
technically u.scd. Sec Ministry, The Christian. 

For the civil title of minister see the articles Ministry and 
Cabinet. For the history and meanings of the word “minister” 
in diplomacy, see Diplomacy. 

MINISTRY, the office of a minister ((j.v.) in all its mean- 
ings. political and religious, or the body of persons holding such 
an office and performing its duties; more particularly the body 
of persons who, in theory the servants at the head of the Slate, 
act as the responsible executive over the whole sphere of govern- 
ment. The word “ministry” is also in some cases applied to a par- 
ticular department of government with its responsible head and 
liermanent officials or staff. 

In England, ever since the introduction of monarchical insti- 
tutions the sovereign has always been surrounded by a select 
body of confidential advisers to assist the Crown in the govern- 
ment of the country. At no period could a king of England act, 
according to law, without advice in the public concerns of the 
kingdom; the institution of the Crown of England and the in.sti- 
lution of the privy council (q.v.) are coeval. In the earlier stages 
the king’s councillors, as confidential servants of the monarch, 
were present at every meeting of parliament in order to advi.se 
upon matters judicial in the TIou.se of Lords; but in the reign of 
Richard II. the privy council dissolved its judicial connection with 
the peers and assumed an independent juri.sdiction of its own. 
Ill the reign of Henry VI. the king s council first assumed the name 
of iirivy council, and it was during the minority of this sovereign 
that a select council gradually emerged from the larger body of 
the privy council, w^hich ultimately became the modern cabinet. 
Since the revolution of 1688, and the development of parlia- 
mentary government, the privy council has dwindled into com- 
l\arative insignificance, and the power which it once .swayed is 
now exercised by that unrecognized .select committee of the coun- 
cil known as the cabinet (q.v.). 

At first government by cabinet was as uniwpular as it was 
irregular, and until the formation of the first parliamentary min- 
istry by William III. the ministers of the king occupied no rec- 
ognized position in the House of Commons; it was, indeed, a 
moot point whether they were entitled to sit at all in the low'er 
t hamber, and they were seldom uf one mind in the admiiUistration 
of matters of importance. Before the revolution of 1688 there 
were niini.sters, but no ministry in the modern .sense of the w^ord; 
divisions in the cabinet were con.stantly occurring, and it was 
no uncommon thing to see ministers opposing one another in 
parliament upon measures that in modern times would be sup- 
ported by a united cabinet. As the change from government by 
prerogative to government by parliament consequent upon the 
revolution of 1688 developed, and the House of Commons be- 
came more and more the centre and force of the State, the ad- 
vantage of having ministers in the legislature to explain and defend 
the measures and pc ’icy of the executive Government began to 
lie appreciated, and it became absolutely necessary that the ad- 
visers of the sovereign, who were responsible for every public 


act of the Crown, as well as for the general policy they had been 
called upon to administer, should have .seats in both houses of 
parliament. These changes also introduced the practice and con- 
ception of having a leading minister who was to become known 
as the prime minister (^.r.). But political unanimity in the 
cabinet was not yet recognized as indispensable. 

In 1812 an attempt was made to form a ministry consisting 
of men of opposite political principles, who w'cre invited to accept 
office, not avowedly as a coalition government, but with an offer 
to the Whig leaders that their friends should be allowed a major- 
ity of one in the cabinet. This otter was declined on the plea that 
to construct a cabinet on “a sy.stem of counteraction W'as incon- 
.sistent with the prosecution of any uniform and beneficial cour.se 
of policy.” From that date it has been an established principle 
that all cabinets are to be formed on some basis of political union 
agreed upon by the members when they accept office together. It is 
now also distinctly understood that the members of a cabinet are 
jointly and severally respon.sible for each others acts, and that 
any attempt to distingui.sh between a particular minister and his 
colleagues in such matters is unconstitutional. 

During the 19th century the power of ministers was greatly 
extended, and their duties became more distinctly marked out. 
As now interpreted, the leading principles of the British Consti- 
tution are the personal irre.sponsibility of the .sovereign, (he re- 
.sponsibility of ministers, and the inquisitorial and controlling 
power of parliament. At the head of affairs is the prime minister, 
with the more im]>ortanl members of the administration con- 
.stituting the cabinet. Certain of the subordinate members of the 
administration arc occasionally invited to join the cabinet, while 
others are never in it. 

For further details the articles Cabint.t, Trivy Council, Gov- 
ernment Departments, .should be consulted, as well as the 
.separate treatment of the more important offices under their own 
headings, as Prime Minister, Lord FIkui Chancellor, Secre- 
tary OF State; and I'okeion Office, Admiralty, War Office 
The corresponding lists of officers in the I'liitcd States will be 
found under the title C'abinet, a name which is universally used 
in that country. 

Table of Lord Treasurers or First Thirds of the Treasttry 
FROM 3603, of the PrIME MINISTERS FROM I72I 
IFor the origin and history of the lord treasurer’s office, see Treas- 
ury, Exctikouer, and Lord Hiiai 'rKi-AsuRLK. Since the Common- 
wealth the office of lord treasurer has been executed by a board of 
ronimis.sioners, known as the lords of the Treasury, with the exception 
ot the six lord treasurers who.se names are printed i.i italies. Special 
rank was given to one of the commissioner.^ as first lord of the Trea.s- 
ury, and from the end of the 17th century ii has been customary for 
the leading minister of the Crown to oeciipv the office of first lord; in 
later times, therefore (with the few exeiptions noted in the list given 
below), it has usually been held in eonjunction with the premiership. 
'I'he lord treasurer’s commission .sometimes enables the first lord to act 
also as chancellor of the excheauei (.see Table of Chancellors of the 
Exchequer). The office of lord high Ireamrer of Scotland w-as united 
with lh.it of England at the Union, and in iSiL the separate Irish 
Treasury was similarly incorporated.) 

1603. Lord Huckhurst, cr. carl of jf)43. I^ord Cottington. 

lioLset 1604. ih4Q. C'omnii.ssioners under the 

]6o8. Earl of Salisbury. Commonwealth. 

T()i2. Earl of Northampton and lOho. Sir E. Hyde, after, earl of 
others. (Commissioners.) Clarendon, and others. (Com- 

1614. Earl of Suffolk. mis.sioners.) 

1G18. Archbishop Abbot and ifiOo. Earl of Southampton. 

others. (Commissioners.) 1667. Duke of Albemarle and 

1620, Sir H. Montagu, cr. Vis- others. (Commissioners.) 
count Mandeville 1620, after- 1672. Lord Clifford. 

wards earl of Manche.ster. 167.T. Viscount Dunblane, cr earl 

1621. Lord Cranlield, cr. earl of of Danhy 1674, after, duke of 

Middlesex 1622. Leeds. 

1624. Sir J. Ley, cr. Lord Ley 1679. Earl of Essex. 

1625, and carl of Marlborough i()79- Lord Hyde, cr. carl of 

1626. Rochester 1682. 

1628. Lord Weston, cr. earl of 1684. Lord Godolphin. 

Portland 1633. 1685. Earl of Rochester. 

1635. Archbishop Laud and oth- 1687. Lord Bellasysc. 

ers. (Commissioners.) 1689. Viscount Mordant, earl of 

1636. W. Juxon, bishop of Lon- Monmouth, after, earl of Peter- 

don. Iiorougn. 

1641. Sir E. Littleton and others. 1690. Viscount Lonsdale. 

(Commissioners.) iGgo. Lord Godolphin. 
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i6g7. C. Montagu, rr. earl of 
Halifax 1700. 
lOgg. Earl of Tankcrville. 

1700. Lord Godolphin. 

1701. Earl of Carlisle. 

170J. Lon/ Godolphin, after, earl 
of Ciodolpliin. 

1710. Earl Poulett. 

J7JI. Karl of Oxford. 

1714. Tyukv of Shrnoshury. 

1714. Earl of Haiifa.K. 

1715. Earl of (’arlisle. 

1715. Sir R. Walpole. 

1717. J. Stanhope, after, carl 

Stanhope. 

1718. Earl of Sunderland. 

1721, Sir R. Walpole (commonly 

reprded as the iirsl of the 
prime mini.sters). 

J742. Earl of Wilmington. 

174.^ Henry Pelham. 

J754. Duke of Newcastle. 

i7.NtJ. Duke of Devon.shire. 

1757. Duke of Newcastle (W. 

Pitt and the duke of N'ew'ca.*^- 
1 le’s administration) . 
i 7 ^'‘ 3 . Earl of Bute. 

17(13. George Grenville. 

1765. Marquess of Rockingham. 

1766. Duke of Grafton (W^ Pitt, 
earl of Chatham, prime minis- 
ter till 1768). 

1770. Lord North. 

1782. Marquess of Rockingham. 
1782. Earl of Shelburne, after. 

marquess of Lansdowne. 

17S3. Duke of Portland (prime 
minister. Lord North, after, 
earl of Guiltord). 
i78.i. William Pitt. 
iSoi, IL Addington, after. Vis- 
count Sidmouth. 

1804. William Pitt. 

1806. Lord Grenville. 

1807. Duke, of Portland. 
i8og. Spencer Perceval. 
iSi2. Earl of Liverpool. 

1S27. George Canning. 


Sir T. Egerton, L.K., rr. 
Lord Elle.smere 1603, and Vis- 
rount Bracklev i(iih. 

1617. Sir F'. Bacon. L.K., cr. Lord 
Verulam 1618, and Viscount St. 
Albans 1621, 

if>2i. J. Williams, bishop of Lin- 
coln, L.K. 

1625. Sir T. Coventry, L.K., cr. 
Lord Coventry 1628. 

1640. Sir J. Finch, L.K., rr Lord 
Finch t6.io. 

1641. Sir E. Littleton, L.K., cr. 
Lord Lyttleton i(»4i. 

J64.V Sir R. Lane, L.K. 

1640. Interregnum, 
ifitio. Sir E. llvde, C., cr. Lord 
Hyde 16C0. and carl of Clar- 
endon t66i. 

1(167, Sir C). Bridgeman, L.K. 

1672. Earl of Shaftesburv’. C. 

1673. Sir H. Finch, L.K., cr. Lord 
Finch 1(174. C. 1675. cr. earl of 
.Nottingham 1681. 

1(182. Sir F. North, L.K., cr. Lord 
Guilford 1683. 

1685 Lord Jeffreys, C. 

Sir J. Maynard and others. 

( Commissioners.) 

Sir J. Trevor and others. 
(Commissioners.) 
j(»g3. Sir J. Somers, 1 ..K.. C., cr. 

Lord Somers 1697. 

1700. Sir N. Wright, L.K. 

1705. W. Cowper, L.K., cr. Lord 
C'owper 170(1, C. 1707. 

1710. .Sir T, Trevor and others. 
(Commissioners.) 


1827. Viscount Goderich, after, 
earl of Ripon. 

1828. Duke of Wellington. 

1830. Earl Grey. 

1834. Viscount Melbourne. 

1834. bir R. Peel. 

iS.iiJ. Visrount Melbourne. 

1841. Sir R. Peel. 

1846. Lord J. Ru.‘ssell, cr. Earl 
Russell 1861. 

1832. Earl of Derbv. 

1852. liarl of Aberdeen. 

1855. \ i.‘<:ount l*aimerston. 

]8.s«8. Earl of Derby. 

1839. Viscount Palmerston. 

18(15. Earl Russell. 

18(16. Earl of Derby. 

j868 . Benjamin Disraeli. 

1808. W'. E. Gladstone. 

J874. B. Di.sraeli, cr. carl of Bea- 
consfield 1876. 

1880. W. E. Gladstone. 

1883. Sir Stafford Northcote, cr. 
earl ol Iddcsleigh 1885 (prime 
minister, marquess of Salis- 
burv). 

188(1. W. E. Gladstone. 

188(1. Marquess of Salisbury. 

1887. W. H. Smith (prime minis- 
ter, Lord Salisbury). 

i8()i. A. J. Balfour (prime minis- 
ter, Lord Salisbury). 

3 8c) 2. W. F]. Gladstone. 

1894. Earl of Roscber>'. 

i8<>5, a. j. Balfour (prime minis- 
ter, Lord Salisbury till 1902 ; 
after 1902, .A. J. Balfour). 

1903. Sir IL Campbell-Banner- 
man. 

1908. H. H. A.squith, cr. earl of 
Oxford and Asquith 1925. 

19.16. D. Lloyd George. 

1922. A. Bonar Law. 

1923. Stanley Baldwin. 

1924. J. Ramsay MacDonald 

(from Jan. to Nov.). | 

1924. Stanley Baldwin. i 


1710. Sir S. Harcourl, L.K., cr. 

Lord Harcourt t7tt, C. 1713. 
1714. Lord Cow’per, C. 

1718 Sir R. Tracy and others. 

( Commissioners.) 

1718. Lord Parker, C., cr. earl of 
Marclestjeld 1731. 

1723. Sir J. Jekyll and others. 

( Cornmi.'^sioners.) 

1725. Lord King, C. 

1733. Lord 'I'albot of Hcnsol, C. 
1737. Lord Hardvvicke, C., cr. 
earl of Hardwdeke 1734. 

1736. Sir J. Welles and others. 
(Commissioners.) 

1737. Sir R. Henley, the last lord 
keejier, cr. Lord Henley and C. 
1760, and carl of Northington 

1764. 

1766 Lord Camden. 

1770. Charles Yorke. 

1770. Sir S. S. Smythe and others, 
((’’ommissioner.s.) 

1771. Lord .'\psley, succeeded as 
Earl Bathurst 1775. 

1778 Lord ThuHow. 

1783, Lord Loughborough and 
others. (Coramis-sioners.) 

1783. Lord Thurlow. 

1792. Sir J. Evre and others. 
( Commissioners.) 

1793. Lord Loughborough, cr. 
carl of Rosslyn 1801. 

iSoi. Lord F^ldon. 
j8o6. Lord F>skinc. 

1807. Lord Flldon. 

1827. Lord Lyndhurst. 

1830. Lord Brougham. 


1834. Lord Lyndhurst. 

1833. Sir C. C. Pepys and others. 

(Commissioners.) 

1836. Lord Cottenham. 

1841. Lord Lyndhurst. 

1846. Lord Cottenham. 

1830. Lord Langdale and others. 

(Commissitiners.) 

1830. Lord Truro. 

1832. Lord Si. Leonards. 

1832. Lord Oanworth. 

1858. Lord Chelmsford. 

3839. Lord C’am|ibell. 

1861. Lord Westbury. 

1863. Lord Cnin worth. 

1866. Lord Chelmsford. 

1868. Lord Cairns. 

1868. Lord Hatherley. 

1872. Lord Selbome. 

1874. Lord Cairns, cr. Earl Cairns 
1878. 


I734, Sir R. Onslow. 

1715. ^Robert Walpole. 

1717, *Lord Stanhope. 

1718. John Aislabie. 

J72I. ♦Robert Walpole 

1742. Sam. Sandys. 

1743. * Henry Pelham. 

J754. Hon. H B. Legge. 

1 761. Visrount Barrington. 

3762. Sir Francis Da.sh\vood, 
after. Lord le Dcspencer. 

1763. ♦George Grenville 

1765. William Dow'deswell. 

1766. Hon. Charles Towmshend. 

1767. Lord North. 

1770. ♦Lord North. 

1782. Lord John Cavendish. 
W^illiam Pitt. 

J 783. Lord J ohn C avendish. 

♦William Pitt. 

1801. * Henry Addington. 

1804. ♦William Pitt. 

1806. I.ord Henry Petty. 

J 807. Spencer Perceval. 

1809. ♦Spencer Perceval. 

3S12. N. Vaasittart, after. Lord 
Be.xley. 

1823. F, J. Robinson, after. Vis- 
count Goderich, and earl of 
Ripon. 

1S27. ♦G. Canning. 

1827. J. C. Herries. 

1828. H. Goulburn. 

1830. Viscount A 1 thorp, after. 

Ear! Spencer. 

1834. *Sir R. Peel. 

1833. T. Spring-Rice, after. Lord 
Montcagle. 


1880. Lord Selbome, cr. earl 
Selborne 3882. 

1883. Lord Halsbury. 

3886. Lord Herschell. 

1886. Lord Halsbury. 

1892. Lord Herschell. 

1893. Lord Halsbury, cr. earl 
Halsburj' 1898. 

JQ03. Lord Loreburn. 

39T2. Lord Haldane. 

IQ 15. Lord Buckmaster. 

1916. Lord Finlay. 

I gig. Lord Birkenhead, cr. < 
of Birkenhead 1922. 

1922, Lord Cave. 

1924. Lord Haldane (from J 
to Nov.). 

3924. Lord Cave. 

1928. lAird Huilsham. 


1839. F\ T. Baring, after. Sir 
3841. H. Goulburn. 

1846. C. Wood, after. Sir Cli 
1832. B. Disraeli, after, carl 
Beaconslield. 

W. li. Gladstone. 

1855. Sir G. C. Lewis. 

T858. B. Disraeli. 

1859 W. F 3 . (Badstonc. 

1866. B. Disraeli. 

1868. G. W. Hunt. 

R. Lowt, 

3873. ♦W. K Gladstone. 

1874. Sir S. Northcote, aft 
earl of Iddcsleigh. 

18S0. •''W. F:. Gladstone. 
j882. H. C. E. Childers. 

188.3. Sir M. Hicks-Beach. 
18SO. Sir William Harcourt. 

Lord Randolph Church 
1887. G. J. Goschen. 

1892. Sir W. Harcourt. 

1895. Sir M. Hicks-Beach. 
1902. C. T. Ritchie. 

J. Austen Chambcrla 
after. Sir A. 

IQ03. H. H. Asquith, after, c 
of Oxford and Asquith. 

1908. D. L. George. 

3915. R. McKenna. 

1916. A. Bonar Law. 

1Q19. A. Chamberlain. 

1Q2I. Sir R. S. Horne. 

1922. S. Baldwin. 

1923. N. Chamberlain. 

1924. P. Snow'den. 

3924. W. S. Churchill. 


Table ok Skchetaries ok State 

[With the sub.stitution of two secretaries for one, there wa.s, at fir 
no distinction of departments, each secretary taking whatever work t 
king saw' fit to entrust him with. During the reigns of the first t\ 
Stuarts, there was a tendency to entrust one secretary with the corr 
spondence with Protestant states and their allies, and the other with l 
correspondence with Catholic states. Probably in the reign of Chari 
II., and certainly as early as 1691, two departments, the Northern ai 
the Southern, were instituted. In 1782 the departments were changed 
Home and Foreign; see Sec?reta«y of State. 1 


Table of Loud Chanclllors (C.) or Lord Keepers (L.K.) 
(For the history of lhe.se oftice.s see under their own headings.) 


Tab IT. OF Chancellors of the Exciieoufa 

The chancellor of the exchequer, as finance minister of the Croi 
is required to be a member of the House.* of Commons, and is 
jHTson named second after the first lord of the Trea.siiry in the pat 
appointing commissioners for executing the office of lord high treasu 
(sev p. 540, Table of Lord Treasurers). The title dales from 
separate existence of the exchequer court, as the king’s revenue coi 
in the reign of Henry III. {See Excheoukk.) In Scotland the 1 ( 
high treasurer, w’ho in virtue of his office had a seat in the Scott 
parliament, presided over the Court of the exchequer, and this co 
was reserved by the Act of Union. But the judicial functions of 1 
Fmglish and the Scottish courts of exchequer w-ere transferred to 
high court of justice and the court of session respectively in the ea 
part of the 19th century. The office of chancellor of the exchequer] 
sometimes been held jointly with that of prime minister and first h 
of the 'J'reasury, and is so indicated by an in the list of chf 
cellors from the time of the Scottish Union given below: 
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Table of Seckeiaries of State from 1603 


1603. Sir R. Cecil, cr. Lord Cecil 

1603, Viscount Cranbonc 

1604, earl of Salisbury 

1605, 

1612. Vacant. 

1614. Sir R. Winwood. 

1615. 

j6x8. Sir R. Naunlon. 

1611;. . . . 

TO23. Sir E. Conway, cr. Lord 
Conway 1625. 

1O25. 

1625. 

1628. Viscount Dorchester. 

1632. Sir F. Windebank. 

1 640. 

J64T. Sir E. Nicholas. 

1642. 

164.1 

1643. Interregnum. 
j66o. Sir E. Nicholas. 

1662. Sir H. Bonnet, cr. earl 
of Arlington 1665. 

1668. 

1672. 

1674. Sir J. Williamson. 

1678. Karl of Sunderland. 
j68o. .... 

iC)8i. Lord Conway. 

1683. Earl of Sunderland. 

J684 

1684. 

if>88 

i68g. Karl of Shrewsbury. 
lOgo. Viscount Sidney. 
i6g2. Sir J. Trenchard. 

J6(U 

i6g5. Sir W. Trumbull. 
j6g7. J. Vernon. 

1700. Sir C. Hedges. 

1701. 

1702. 

1 704. 

1706. ,Karl of Sunderland. 

1 708. 

1710. Lord Dartmouth, er. earl 
of Dartmouth 1711. 

1713. W. Bromley. 

1714. J. Stanhope, cr. earl Stan- 
hope 1718. 

1717. Earl of Sunderland. 


Sir T. Lake. 

Sir G. Calvert. 


Sir A. Morton. 
Sir J. Coke. 


Sir H. Vane. 

Viscount Falkland. 
Lord Digby. 

Sir W. Morrice. 


Sir J. Trevor. 
IJeiirv Coventry. 


Sir L. Jenkins. 


Earl of Shrewsbury. 


Kjirl of Jersey. 

Earl of Manche.ster. 

Earl of Notlinghani. 

R. llarlev, cr. earl of O.xford t7n. 

H. Boyle, cr. Bn, (’arlelon 1714* 
H. St. John, cr. Viscount Boling- 
broke J712. 

\’i.scount Townshend. 

J . Addison. 


1718. E.arl Stanhope. 

1721. Viscount Townshend. 

1724. 

1730. Lord Harrington. 

1742. Lord Carteret, became 
Karl Granville 1744. 

1744. Earl of Harrington. 

1746. Earl Granville. 

174*’. Earl of Harrington. 
i 7 d). Earl of C'hesteiTield. 

1748. Duke of Bedford. 

17.S1. Earl of Holderncs.s. 

1754- . . . . 

17.S.5. ... 

1756. . . . . 

1761. Earl of Bute. 

1761. . . . . 

1 762. G. Grenville. 

1703. Karl of Halifax. 

1705. Duke of Grafton. 

1706. Duke of Richmond. 
i7()(). Earl of Shelburne. 

1 7(>S. 

1768. Earl of Hillsborough, Colo 
nivs. 

1768. Earl of Rochford. 

1770. 

1771. 

1771. 

1772. Karl of Dartmouth, Colo- 
nies. 

1775* Viscount Weymouth, cr. 

marfiues.s of Bath 1780. 

1770. Lord (i. S. Germaine, Co/o- 
nh's. 

1774. 

177(). Earl of Hilh'Lorough, cr. 

marquess of Downshire i7Sg. 
1782. W. Ellis, cr. Baron Mendip, 
i7g.t, CoUniivs. 

Home Office 
1782. Earl of Shelburne. 

1782. Lord Grantham. 

1783. Lortl North. 

17S3. jManiuess (>1 Carmarllien. 
1783. 

17S0. W. W. Grenville, cr. Baron 
Grenville 1790. 

I i7gj. H. l)unda.s. 


J. Craggs. 

Lord Carteret. 

Duke of Newca.stlc. 


Sir Robinson, er. Baron 
Grantham i7()i. 
n. Fox. 

W. Pitt. 

I'.arl of Egremonl. 

Fail of Sandwich. 

II. S. Conway. 


Viscount Weymouth. 


Earl of .Sandwich. 
Eairl of Halifax. 
lOarl of Suffolk. 


\ i.si'ouni Stormont. 


Corci^n Offir 

C. J. Fo\. 

T. 'rnwn^hc'fid, c r. Baron Syrlnev 

17x3. 

C. J. F(.n. 

ICail 'IVniple. 

Lord Sydnev. 


Lord Grenville. 


S. Godolphin. 

Earl of Middleton. 
VLcounf Preston. 
P"arl of Nottingham. 


I 7 Q 4 • 

IJomt' Ojjicc 
llukc of Portland 

Forri^fi Office 

Lord C.rcnville 

War and Colonial Office 

11 . Duiidas, cr. X'iscL. Alelville 1802. 

t8oi 

Lord Pelham, after, earl of Chichester 

Lord Hawkesbury 

Ixird Hobart, after, earl of Buckinghamshire. 

1S03 

C. P. Yorke. 


1804 

Lord Hawkesbury 

Lord Ilarrowbv 

Karl Carndi n 

1803 

J.onl Mulgrave 

\’is( omit C a^llereugh. 

1806 

I'airl Spencer 

C, J . h ox 

\\ . \\ indhaiii. 

1.S07 

Lord Hawkesbury, after, earl of Liverpool 

(1. Canning 

Viscount ( 'asllereagh. 

iSog . 

R. Ryder 

Earl Bathurst 


tSoq 

Marijiiess Wellesley 


1812 

Viscount Sidmouth (II, Addington) 

Viscount Casllereagh, after. 

liarl Bathurst. 

1822 

R. Peel 

Alar(|ucss of Londonderry 

G. Canning 


1S27 . 

W. S. Bourne 

I^arl of Dudley 

Viscount ( loderich. 

1827 

Marquess of lainsdowne 

W'. Iluskisson. 

1 1828 . 

R. Peel 

Earl of AbcrderTi 

Sir Cl Murray. 

1 18^0 . 

Viscount Melbourne 

Viscount Palmerston 

Viscount (ioderich, after, earl of Kipon. 

! i 8 S 3 . 



E. Ci. S. Stanley, after. Lord Stanley and 

' 1834 . . . 

: '834 . . . 

V'i.scoiint Duncannon, after, earl of Bess- 
borough 

H. (;oulbum ! 

! Duke of Wellington 

earl of Derby. 

T. S])ring-Ric(?, after. Lord Monteugle. 

Earl of .Aberdeen. 

! i «35 . . ■ 

Lord J. Russell 

' Viscount Palmerston 

Lf)rd (ilenelg. 

1 . . ■ 


Mar(|uess of Nornianby. 

i . . . 

Man^uess of Nornianby | 


1 Lonl J. Russell. 

; 1841 

Sir J. ( iraham, Bart. 

Earl of Aberdeen 

Lord Stanley, after, earl of Derby. 

' ^^<45 


\V. E. ( iladstone. 

; i84ri 

Sir G. Grey 

Viscount Palmerston 

I'.arl Cirey. 

1852 

,..‘•'^52 . . 

Spencer 11 . Walpole i 

Viscount Palmerston 

1 Earl of Malmesbury 
, Lord J. Ku.s.«eil 

Sir J. S. Pakington, after. Lord Hampton. 
Duke of Newcastle. 


Table of FoREre.v Secretaries from 1853 

*853. Earl of Clarendon. 1859. Lord J. Russell, cr. Earl I 1865. Earl of Clarendon earl of Derby. 

'858. Earl of Malmesbury. Russell 1861. ! 1866. laird Sfanlev. after. 13th iSf»8. E.irl <it riarendon. 
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1870. Earl Granville. 

1874. Earl of Derby. 

1878. Marquess of Salisbury. 
1880. Earl Granville. 

1885. Marquess of Salisbury. 
iS8(). Earl of Rosebery. 

1886. Earl of Iddesleijjh. 

1S87. Marquess of Salisbury. 
iSi) 2 . Earl of Rosebery. » 
j8q 4. Earl of Kimberley. 
iSgs. Marquess of Salisbur>’. 


I goo. Marquess of Lansdownc. 
1905. Sir E. Grey, cr. Viscount 
Grey igi6. 

1916. A. J. Balfour, cr. carl of 
Balfour 1Q22. 

3 gig. Earl Curzon, cr. Marquess 
Curzon 1921. 

1924. J. Ramsay MacDonald. 

J. Austen Chamberlain, after. 
Sir A. 


Particulars of the Railing ministers in modern times and the 
events with which their names are associated may be read in the 
article F^nglish History. H. TI. A.squith was home secretary in 
1892-95; more recently 11 . J., afterwards Viscount, Gladstone 
(1905-10). \V. S. Churchill (1910-11), R. McKenna (1911-15). 
Sir J. Simon (1915-16), H., afterwards Sir H., Samuel (1916) 
and W. C. Hridgeman (1922-25) occupied the same office. H., 
afterwards Sir PL, Campbell-Bannerman was secretary for war 
in 1SS6 and 1S92-95: R. B., afterwards Viscount, Haldane in 
1905-12. The re.signation of Col. (afterwards Maj.-gcn.) J. E. B. 
Seely from this office in 1914 led to the prime minister, H. H. 
Asquith, taking it into his own hands from March to August of 
that year. The war secretaries who followed during the period 
of the war were Earl Kitchener ( 1914-16). D. Lloyd (ieorge (June 
to Dec. 1916). the earl of Derby ( 1916-18) and Viscount Milner 
(.April to Dec. 1918); W. S. Churchill became war secretary in 
the first ministry after the war. At the Colonial Office, Sir M. 
Ilicks-Bcach. afterwards Viscount St. Aldwyn, was secretary 
1874-80 and Jo.seph Chamberlain 1895-1902; among others the 
office was held by A. Bonar Law. and W. H., afterwards Viscount, 
Long during the World War. John, afterwards Vi.scount, Morley 
was secretary for India in 1905-10, and was followed by Lord 
Houghton (afterwards marquess of Crewe) during iQio-15, J. 
A., afterwards Sir Austen Chamberlain (1915-17) and Edwin 
Samuel Montagu (1917-22). 

The following are the names of the secretaries of Slate for 
the same offices in the ministries of J. Ramsay MacDonald (Jan.- 
Xov. 1924) and of Stanley Baldwin, his immediate successor, 
respectively. At the Home Office, A. Henderson, Sir W. Jojmson 
Hicks; Colonial Office, J. H. Thomas, L. C. M. S. Amcr>\ (In 
1926 a Dominions Office was .set up beside the Colonial Office. 
Both posts were held by L. C. M. S. .Arnery.) War Office, S. 
Walsh, Sir L. Worthington Evans; India Office, Lord Olivier, 
Lord Birkenhead. 

MINISTRY, THE CHRISTIAN. The purpose of this 
article must be to trace the history of the existing Christian 
ministries, assuming, as with but insignificant exceptions all 
Christian communities do, that a ministry is necessary for their 
welfare, and indeed for their existence. Practically, our enquiry 
must be into the development of local ministries. We cannot 
consider the authority or the actions of Apostles or prophets 
except as they shaped the constitution of the primitive churches. 

That they did so. is clear. We find St. Paul ap^xiinting in the 
churches which he founded officers named “bishops” or “elders,” 
titles which are .sxnonymous. As his was a spiritual office it was 
a spiritual authority that he conveyed. In fact, a generation 
which e.\pected an immediate and sudden return of the Lord, 
could have no intere.sts that were not .spiritual. There was one 
Christian duty that was f)re-cminently .spiritual. It w^as that of 
reproducing the Last Supper. It was dramatic. The leading 
Christian took the place of our Lord; he was, whether perman- 
ently or for the occasion, the chief of the body of bi.shops or 
elders. The rest of them sat at meat with him, while the congre- 
gation stood around. The sacred acts were repeated. Before 
liturgies were thought of, the pre.sident uttered an extemporary 
prayer; he spoke as an inspired pro[)het. Soon, as part of the 
same process which led to the use of written Go.spels in lieu of 
reminiscences which were growing faint or came to be at second 
hand, a fixed form of .service was composed. There was no longer 
the primitive confidence. Soon also, some unknown man of genius 
changed the actual into a symbolic meal. When those three .steps 
had been taken, the church had advanced far towards its perman- 


ent shape. There was no necessity for an exceptional or prophetic 
ministry, and, in fact, the apostles who claimed to be such in the 
third generation had come to be regarded with suspicion, and the 
class soon died out. 

Thus the local ministry had the field to itself. We have seen 
that the celebration of the Eucharist was its characteristic office. 
On this ground Ignatius calls the bishop the representative of 
Christ, and the presbyters the representatives of the Apostles. 
But the whole tendency of Christian thought was monarchical. 
I*erhaps the original churches were collegiate, the authority which 
came to be vested in the bishop being at first held collectively 
by the body of presbyters or bishops. But this soon ceased. The 
government pas.sed into the hands of the bishop, with the body 
of presbyters as his council. In fact there was an analogy with 
the mediaeval guilds of western Europe. In them, as they survive 
in the city of London, the society is divided into two clas.scs, the 
“court” which governs and the “livery,” from which the “court” 
is elected, but which has it.self no powers of administration. So, 
under the Roman empire, the guild, or collegium was divided into 
the ordo which ruled and the plebs which obeyed, the whole mem- 
bership being often called the populus. When the Christian 
societies grew in numbers it was natural that they should avail 
themselves of the liberty allowed to humble folk of combining in 
collegia illicit a, i.e., unlicensed, rather than illegal, guilds for such 
i purposes as that of a burial club. No doubt other definitely 
religious ends were served by these organizations, in which the 
lead was naturally taken by the ordo. It is strange that in Latin 
and its derivative languages the technical term “orders” should 
have been borrowed from this ejuite secondary side of the office. 
In several languages plebs has similarly come to mean “parish”; 
Italian pieve, Welsh plwyj. 

The authority of the ministry has been attributed to a grant 
from the Christian community, regarded as directly inspired by 
its Founder, of powers with which He had endowed it as a cor- 
porate body, to certain of its members. It has also been regarded 
as a power over the members of the church which was bestowed 
by the Founder, first upon His Apostles and sub.seciuently, through 
them, on a permanent line of successors. In explanation of this 
was developed the doctrine of Orders as sacramental. In its final 
form, as held in the Roman communion, there are three distinct 
sacraments of orders, those of bishop, prie.st and deacon. The 
papacy, in spite of its authority, is nut regarded as having the 
same sanction, for it has “no outward and visible sign.” A pope 
is regarded as becoming invested with his office from the moment 
that he signifies his assent to his election. 

But this doctrine, which was to become cla.ssital, in the form 
of a theory of the transmis.sion of authority by the laying on of 
the bishop’s hands, could not be older than the systematic de- 
velopment of Christian thought on the subject of sacraments. 
St. Ignatius had not asserted more than that the Eucharist of the 
bishop is more securely authentic than that celebrated by any 
other; he had not claimed that it, received at his hands or at 
those of his delegate, is alone valid. And the argument of St. 
Irenacus that the test of orthodoxy is the doctrine handed down 
from the Apostles through the bishof)s is an appeal to succes.sion 
in office, not to transmission of office. The successors of St. John, 
who had learned each from his predecessor, what St. John had 
taught, were witnesses who could be trusted, especially as the 
line was still brief and therefore the opportunities of error few 

In any case, the po.sition of the bishop became secure, and he 
was univer.sally established in the Christian churches. This pre- 
eminence of the one member of the ministry had the inevitable 
effect of depressing the others. The presbyters, or priests, re- 
mained as the council of the local church under the bi.shop .^ 
presidcnce. They still .sat while others stood, at worship, thev 
were consulted by the bishop in all matters of importance, an«! 
they had the dignity of a corporate body. To this day, at ths 
ordination of a priest, all members of that order who are prcscr.: 
join in laying their hands upon the candidate for admission to 
their order. This has never been done at the ordination of dea- 
cons, upon whom the bishop alone lays hands. The reason is 
that originally deacons were the personal officers of the bishop 
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chosen by him to be his assistants, and were not a corporate 
body. He was only concerned in their admission to orders. 
Presbyterate and diaconate were two separate branches of the 
clerical office, as in England now the professions of solicitor 
and barrister arc distinct within the legal calling, nor was it 
usual to pass from the one to the other. But election to the 
episcopate was equally within the reach of both. In fact, a deacon 
had in early times the better chance, especially if at the time of 
vacancy he held the office of the bishop’s chief deacon, or in later 
terms of archdeacon. At Rome the deacon usually succeeded. 

This deacon was the administrative officer of the diocese. He 
managed its finance, he supervised the conduct of the minor 
clergy and the laity. He was better known to the congregation 
than anyone except the bishop, for he, like the other deacons, 
gave his whole time to his work, while the. presbyters, apart 
from their duty as the bishop’s counsellors, were only occasionally 
employed when the bishop had need of their services. This is 
strikingly shown in the consistent use of the title sacerdos, till 
well into the fourth century, for the bishop and for the bLshop 
alone. St. Cyprian never uses it otherwise, and though other 
writers are not equally uniform in their u.sage, the word “priest” 
as we understand it and as it is employed in the Old Testament, 
normally means both in Greek and Latin none other than the 
bishop. He was still the regular celebrant, though he would from 
time to time charge one of the presbyters to execute this office 
for him; and indeed, as the churches grew larger and places of 
worship more numerous, these presbyters came regularly to pre- 
side at the Eucharist in places to which they w’ere ai)i)ointed, 
though that where the bishop him.self for the occasion presided 
was for that day the centre of the local church. With the usual 
mini.st ration of -the Eucharist the deacons were thus more 
habitually connected than the priest. A deacon must be pre.sent to 
assist; it could even be said that he consecrated the chalice, for 
il was his duly to pour some of the consecrated wine into each of 
the flagons from which it was drawn for the communion of the 
laity. In this way as in many others the deacons were always 
before the public eye. No instance is known of a bishop, how- 
ever small his .sec, who had no deacon. Many bishops had no more* 
than one. The traditional number at Rome w’as seven, which may 
be due to the fact that Rome was divided for ecclcsiastic.al as 
well as civil purposes into fourteen regions, over two of which 
each deacon may have presided. No doubt the record of the 
Acts, according to which .seven was the number of deacons insti- 
tuted at Jerusalem had its weight ; but it is very doubtful whether 
deacons, as we know them, owe their origin to the Apostolic de- 
cision. Rome is the first church which is known to have had 
deacons with local authority; Alexandria the first with ])riests 
who had “pari.shes,” to use the later term of th( ir own. Perhaps 
we may trace the delinite subordination of deacon to prie.st, 
which ended in the former office becoming a mere apprenticeship 
tor the latter, to the idea, w'hich sprang up in the fifth century, 
of a correspondence between the three orders of the Christian 
with the three orders of the Jewish. The name “levitc” came to 
he not infrequently used for “deacon.” It is more important (hat 
the .Sfconcl order of the ministry, in accordance with the .same 
■inalogy, gained the title of sacerdos, the bishop being identified 
with the Jewish high prie.st. This must have led to the impre.ssion 
hat the chief and characteristic function of the priest (a name 
which survived in general use ) was that of celebrating the Euchar- 
ist. In fact, as Christianity spread so widely that it was beyond 
die power of the bi.shop to satisfy the need, the ordinary minister 
<»f both sacraments came to be not the bi.shop but the priest. 

Passing over the minor orders, which are very ancient but 
i>nly of archaeological interest, we must turn to the organization 
the ministry, the theory of which had come to be that of 
' ransmission by laying on of hands. The bishop elect was 
i|>proved and also consecrated (though the formal distinction 
lu'tween “consecration” to the episcopate and “ordination” to 
lower grades of the ministry is comparatively late) by neighbour- 
bishops who assembled at the vacant see on news of the late 
bishop’s death. They admitted him to their own community by 
‘I t'orporate laying on of hands, just as the priest was admitted to 
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his order by a similar act, the significance of which has been 
made less conspicuous by the lead taken by the bishop in the 
ordination. In any case, but perhaps wrongly, the validity of the 
rite, whether it be sacramental or no, has been regarded as de- 
pendent on the fact that the bishop’s hands have been imposed. 
In regard to the third order there is no doubt of the historical 
justification for the bishop's acting alone. 

When his staff was duly constituted by ordination, it was in- 
evitable that it should be organized. We have seen the beginnings 
of local priests and deacons. But general organization could only 
be arranged after the peace and favour conferred by Constantine 
the Great. Il was his will that the church .should be co-extensive 
with his empire, that all its subjects should be induced — ^and 
persuasion before long was changed into compulsion — to become 
Christian, and that the doctrine throughout the Church should be 
uniform. Thus there arose a problem of administration, which 
was solved by making the area of civil administration that of the 
ecclesiastical diocese; and by constituting metropolitan and 
patriarchal regions corresponding to higher areas of civil govern- 
ment. As men grew familiar with these arrangements, which sur- 
vived in principle, and often in detail, the fall of the western 
empire, they came to attach a certain sacreclness to them; to the 
most important of those arrangements, that which gave unique 
authority to the patriarchate of Rome, they gave an actually 
theological significance. And the systematizing genius of an age 
which worked out scholasticism made the whole scheme of re- 
ligious thought cohe^rent; it was assumed that all was e(iually true 
and eciiially im[)ortanl. 

Towards the end of (he middle ages the weakest point in the 
system came to be the personal life, as contrasted with the official 
claims, of the clergy. Notorious scandals led men on to di.spute 
the current theory of the ministry; and the religious practices 
which hitherto had satisfied the public conscience lost their im- 
pressiveness. Not to speak of earlier attempts at revolt, when 
Luther proclaimed his new system it was in fact a contradiction to 
the old. The clergy, though necessary for religion, were not 
authoritative; they were simply means towards the end of pro- 
moting the spiritual life of the community. Luther revived the 
mediae\al conception of the monarch as the vicar of God on 
earth. It was for him to provide religious ministrations for his 
people, and to compel them to take advantage of the provision. 
The theory had been worked out by opixments of the papal 
autocracy, especially in the fourteenth century, and was now to 
be put in practice. A sufficient just ifj cat ion was found in abuses 
which Rome, itself notoriously unreformed, refused to correct. 
The monarch (and the class was construed to include quite in- 
significant princes of Germany) was therefore bidden by virtue 
of his God-given summrpiskoput, a.s it was called in I^russia till 
igiS, to correct the Church, and to provide for the continuance 
of a satisfactory ministry. Of its character the prince was to be 
judge: in Luther’s e>'t‘S it was a heinous crime for anyone to 
officiate as a minister of religion without the prince’s sanction. 
Such was the external authority of the Church; inwardly il was 
verified by the assurance whi( h Luther and his followers enjoyed 
that they were in a sali.^faclory .spiritual state. But Lutheranism 
has laboured under tht? difficulty of reconciling the two standards, 
(hat of loyalty to the society and that of inward feeling. The 
latter, known as I’ietism, has always been suspected as tending to 
breed insincerity and di^^loyalty. 

The rival school of reformed thought, while agreeing with the 
Lutheran in such traditional essentials as acceptance of the Bible, 
the August inian theology, and the duty of enforcing conformity 
to the recognized Church, assigned a higher office to the ministry 
and the Church. The latter is not under the authority of the 
state, but is the immediate organ of Christ, and its ministry has 
authority from Him, not from the monarch. It has also a pattern 
pre.scribcd in Scripture. As the Old Testament gives direction for 
civil life, so do the epistles of the New for the organization of the 
Church. While Luther had been indifferent to systems of church- 
government, rejecting the opportunity of continuing the histori- 
cal ministry which the adhesion of several bishops to his cause 
had given him and satisfied to dispense with any justification for 
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his ministry save that of its efficiency and the monarch’s approval, 
Calvin framed a doctrine which raised the ministry to the 
mediaeval level. It had for him Divine authority; and its mem- 
bers formed a corporate body which not only should, in national 
synods, guide the religious life of nations, but also, when the 
world was fully reformed, assemble to control the universal 
faith and morals. Bui there was one profound change; Calvin 
taught the parity of ministers. There is but one sacred order; for 
St. Paul bishop was synonymous with presbyter, and his teaching 
is binding upon later generations. Authority is vested, not in 
Pope or bishop, but in representatives chosen out of the one 
order. First at Geneva, and then in Scotland and the Nether- 
lands on a national scale, this government was established, and 
buttressed with an elaborate theology, which armed the ministry 
with formidable powers. 

Both these novel systems had their weight in England. But 
there the Reformation began simply as Catholicism without the 
Pope, though under Edward VI. there was a swift though brief 
movement towards the continental pattern. The ancient ministry 
was retained, and survived even when, after the Marian reaction, 
England became definitely l^rotcstant. This survival of antiquity 
had to be justified. Why, it w’as asked, is the English ministry 
different from that of the other reformed churches? The an.swer 
given, and found satisfactory on the continent, w\as that the or- 
dination of its ministry is a matter within the power of each 
national church. The English, in its discretion, had chosen to 
retain the ancient use. It did not condemn other reformed 
churche.*? which, of choice or of necessity, had dispensed with 
bishops. It recognized their ministries, and conversely they did 
the same, though each had no doubt that it had chosen the better 
course. This was the line taken by Ken, the future bishop and 
non-juror, when resident in Holland as chaplain to Mary, who was 
to be the queen of William III. But such tolerance did not satisfy 
the keener spirits on any side, and w'hen the English Presbyterians 
under Elizabeth protested that English orders, because con- 
ferred by bi.shops, were invalid, Bancroft and his foil owners re- 
torted that it W’as the orders of their critics that were invalid, 
because given by presbyters. When such arguments were in use 
reconciliation was no longer possible. 

But, at any rate, both sides in this debate believed that it was 
Divinely ordered that churches should be national, covering the 
whole ground and including all citizens. Early in the Reformation 
period a contrary doctrine had been taught, chiefly, though not 
exclusively, by Anabaptists. This doctrine was that the little 
.\postolic churches, each independent of the others and united 
only in love, were the permanent pattern which Christians were 
bound to follow. Certain devout people felt drawn together. 
They associated freely; none might be compelled to join the 
society, nor might it be forced to admit any to membership. Every 
such .society was complete in it.self, and was immediately under 
Christ. By His authority it chose its minister, or ministers. But 
the choice, once made, was binding, for it was in the name of 
Chri.st, and by His inspiration, that it had been made, and the 
members must recognize His Will in it. Such was the doctrine 
in its best and most definite .shape. But unhappily there can be 
no doubt that in many instances the appointment of a mini.ster 
among Congrcgationalists has been practically a business agree- 
ment in which higher considerations have not lastingly prevailed. 
Their mode of religious organization has had little vogue outside 
the peoples of English .speech ; and in England their chief histori- 
cal importance is that under Oomwcll they frustrated the attempt 
to set up a Presbyterian church. One effect of this temporary 
victory was that they reduced the English Presbyterians from an 
organized society to a number of separate congregations, which 
were unable to escape the same declension from their original 
standard in regard to the mini.stry that had affected their rivals. 

It remains to speak of the Methodist ministry. It is often said 
that John Wesley was driven out of the national church. But 
Wesley had reached the conviction that the Presbyterians were 
right as to the parity of ministers; he held that he had as much 
right to ordain as to administer the Lord’s supper. He believed 
also in the value for practical religion of the society which he 


had founded, and organized with much skill. For him it was 
authenticated by its usefulness, and he was resolved to gain for ii 
the loyalty of his adherents, for so he \vould be assured of their 
continuance in piety. To this 2nd he ordained ministers first for 
America and Scotland, and finally for England. He did not 
realize that this meant separation; but he had inspired so strong 
a Methodist patriotism that his followers, many of whom had 
never been churchmen, nad little attachment to the Church of 
England. They therefore continued to appoint ministers after his 
death in lyqi though they did not practice the laying on of hands 
till 1836, when they resumed it while carefully stating that it is 
not essential. Methodists, in all its forms, reject the Presbyterian 
theory of the transmission of the ministry. The corporate Metho- 
dist body claims to have the right of conferring the ministry, 
and holds that spiritual success verifies the claim. 

Three great systems, we have seen, lay stress in different ways 
on corporate life; the historical, within which the authority ol 
the ministry has been differently explained, the Presbyterian, 
which claimed to be a reversion to a primitive type which ought 
never to have been forsaken, and the Methodist, which frankly 
justifies itself by its success in edification. We have also con- 
sidered the isolating type, in which the .single congregation 
invested by Christ with Ilis authority, appoints its minister. In 
none of these systems, widely as they may differ, is there any 
hesitation in asserting that a Power higher than human is at 
work. Even where, as with the Friends, the ministry may seem to 
a superficial observation to be reduced to insignificance because 
it was, and for the most part, except in the United States, still 
is voluntary, it is really taken most seriously as a Divine appoint- 
ment. Not only in practice, but in principle, the Christian min- 
istry is recognized universally as a providential ordinance, neces- 
sary for the maintenance of the society and for the sustenance of 
the spiritual life of its members. 

Bibliography. — John Wordsworth, The Ministry of Grace (1Q02). 
T. M. Lind.say, The Church and the Ministry in the Early Centuries 
(1007). Essays in the Early History of the Church and the Ministry 
edited by H. B. Swete (1918). J. Tixeront, UOrdre et Ics Ordinations. 
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MINK, a name for certain large species of the genus Putorius 
(Polecat), distinguished by slight structural modifications con- 
nected with their semi-aquatic habits. The two best-known species, 
P. lutrcola, of eastern Europe, and P. vison, the mink of North 
America are very similar. The former inhabits Finland, Poland 
and the greater part of Russia, west of the Ural Mountains. The 
latter is found throughout North America. Another form, P. 
sibiriens, from eastern Asia, connects the true minks with the 
polecats. 

In size the mink resembles the English polecat — the length of 
the head and body being usually from 15 to i8in., that of th(* 
tail about gin. The female is smaller than the male. The tail 
is bushy, but tapering at the end. The cars are rounded, and 
scarcely project beyond the fur. The pelage con.si.sts of a dense, 
soft, matted underfur, mixed with long, stiff, lu.strous hairs. The 
gloss is greatest on the upper parts; on the tail the bristly hairs 
predominate. Northern specimens have the finest pelage. In 
colour the animal is ordinarily of a rich dark brown, with the 
back usually the darker and the tail nearly black. There is sonic 
white on the jaws, and often irregular white patches on the undtn 
parts. The fur is important in commerce. 

The principal characteristic of the mink is its amphibious nioHf* 
of life. It is to the water what the other weasels are to the land 
or martens to the trees. It swims and dives with ease. It makes 
its nest in burrows in the banks of streams, producing five or 
young once a year about April. Its food is very varied comprising 
Crustacea, molluscs and members of all the vertebrate class^ ^ 
It has a very disagreeable .smell. (See Carnivora.) 

MINNEAPOLIS, the largest city of Minnesota, U.S.A.. 
port of entry, and the county seat of Hennepin county; ft 
Falls of St. Anthony and the head of navigation on the Mississippi 
river, 2,160 m. from its mouth, immediately above and west ci 
St. Paul, and exactly midway between the equator and the non »• 
pole. It is on Federal highways 10, 12 and 55; has direct airinm 
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service to Chicaj^o, connecting there with the transconi inenlal 
airways, and is served by ten trunk railroad lines (the Burlington 
Route, the Chicago Great Western, the Chicago, Milwaukee, St. 
Paul and Pacific, the Chicago, St. Paul, Minneapolis and Omaha, 
I he Great Northern, the Minneapolis and St. Louis, the Minne- 
Mpolis, Northfield and Southern, the Northern Pacific, the Rock 
l.sland and the Soo Line) and by electric railways, terminal 


Rounds,” one section of which is the \‘ictory Memorial Drive- 
way, dedicated in 1921. 

Minneapolis has wide streets and many fine public and business 
buildings. Building permits in the nine years following the World 
I War (1919-27) represented values aggregating $193,5-4.500- The 
' assessed valuation of properly for 1927 was $426,858,182. There 
are some 150 hotels of all grades, many of them with from 300 



' to 600 guest-rooms. A magnificent municipal auditorium of gran- 
! ite and Bedford stone (completed in 1927 at a cost exceeding 
I $3,000,000) has an assembly room .seating 10,545, a stage 50 by 
I 00 ft., and many ingenious interior arrangements for comfort 
I and convenience The Federal Reserve Bank, designed by Cass 
• Gilbert and completed in 1924, is impressive and unusual. With 
I only one entrance, and lighted entirely from above, it conveys 
I a sense of tremendous strength and security. The Art Institute, 
dc,signed by McKim, Mead and W'hite (opened 1915) is a beau- 
tiful building 575 ft. long by 500 ft. dce]i. The main cimpus of 
the Univer.sity of Minnesota (q.v.) occupies 128 ac. in a bend on 
I the east bank of the Missis.sippi, entirely within the city of Minne- 
I apolis. Its memorial stadium (opened 1924) seats 52,000 spcc- 
I t.ilors. Among the other educational in.stilutions in the city are 
! Augsburg college and Theological Seminary (Norwegian Lutheran, 
1869), the Minnc.<o(a College of Law, Northwestern College of 


-The milling skyline. ’ the Mississippi river with flour mills Law, the William Hood Dunwoody Industrial Institute (an en- 


iN the background 


dowed trade school founded in 1914) and the Minneapolis School 


switching and belt lines, motor coach and truck linc.s in all di- 
rections and river barges. The popiulalion was 380,582 in 1920, 
of whom 88.032 were foreign-born white (largely from northern 
lOurope and Canada), and was e.slimatcd by the census bureau at 
455,900 on July I, 1928. The “Twin Cities” and their immediate 
suburbs constitute a great urban community with a population in 
1928 of about 800,000. Minneapolis lies on both sides of the 
river, on a plateau 800 ft. above sea-lcvel at the Falls and rising to 
points several hundred feet higher. It covers 58-72 sq.m, and has 
22 m, of frontage on the Mississip])i, which here av’erages about 
1.200 ft. in width. Nineteen bridges (12 highway and 7 railroad) 
(TOSS the river within the city limits, and some of them have great 
structural beauty. Clustered about the Falls, mostly on the west 
bank of the river, and aiiproachcd by a long, low bridge of con- 
crete, are the great flour mills, forming a huge mass of limestone 
masonry, impressive by its bulk and outline. With the addition 
in recent years of large creameries to the mill district, the sil- 
houette again.st the western sky has come to be knowm as “the 
bread and butter .skyline.” INIinnehaha Creek, the outlet of Lake 
Minnetonka, flows through the .southern part of the city, and just 
before joining the Mississippi plunges over a cliff 50 ft. high in 
the I alls celebrated by Longfellow (who never saw them, but 
i(jrmed his idea from a photograph) in his p>cm “Hiawatha,’ 
Minnehaha Falls are in one of the city’s parks. Adjoining it, in 
grounds of 51 ac., given to the Slate by the city, is the State ! 
soldiers’ home (1887). Just beyond (lying between Minneapolis 
and St. Paul, at the mouth of the Minnesota river) is the Ft. 
Snelling Military Reservation (established t8iq), where the 
original fort built in 1822. an ivy-covered round stone lower, 
stands, with the modern barracks and other buildings of the post, 
a high bluff overlooking the gorge of the Mississippi and the 
\:illey of the Minnesota. At Ft. Snelling a U.S\ Veterans hospital 
“f 560 beds was constructed in 1926-27. T here are six large 
natural lakes and several smaller ones within the city limits, 

1 welve miles west is Lake Minnetonka, one of the oldest and most 
tainous summer resorts of the North-'west, a beautitul b<»dy of 
"aier 12 m. long, surrounded by wooded hills, with a dozen islands 
•iiicl a shore-line so indented by inlets and points that its length 
is variously estimated at from 250 to 500 miles. Ihc city owns 
'31 parks, covering 4,777 ac., of which about 1,000 ac. is outside 
'be city limits. The system embraces a playground or ntighbour- 
bood park for every square mile of residential area (and more than 
an acre to each hundred of the population L 4 public golf courses, 
athletic fields, 131 tennis courts. 32 skating rinks, it lighted 
b<»ckey rinks and 4‘ptTMic bath-houses; and 56 m. of boulevards 
‘ ticircling the city, connecting the lakes and the larger parks and 
through beautiful residential districts— called the “Grand 


of Art. The public school system includes (1928) 88 elementary, 
16 junior and senior high, and several special and vocational 
school.s — a total of 113; and there arc 21 pamihial schools main- 
tained by the Roman Catholic church. The public library (470,000 
volumes, 1928) grow out of a private institution, the Athenaeum. 
There are 272 churches in the city, representing many faiths 
and denominations. The luhspitals, public and private, have 
an aggregate of 3.500 bc’ds. The civic and philanthropic agencies 
of the city, public and private, are aflilialed for the purpose of 
Iiromoting (he general welfare in a Council of Social Agencies; 
and (he 65 or 70 organizations among them which are not financed 
by endowment or from the public treasury or in some special 
way unite in a joint campaign for t'unds which raises about 
$1,100,000 annually. Three general daily newspa^iers are pub- 
lished in Fjiglish, one in German, and oni^ in Norwegian and 
Danish. There are special daily jiublications devoted to the in- 
terests of finance and commerce, the building trades, farming 
and grain dealers. The city operates under a charter secured in 
1872, revised in j88i, and readopted in i()jo with the addition of 
the numerous amendments made to that date. Under the “home 
rule” amendment to the Stale Constitution, new charters repre- 
senting various plans of government were formulated and pre- 
sented to the voters in 1900, 1904. 1906 and 1913, but all were 
rejected. Administrative powers, under the present charter, are 
vested in a mayor, a council, and several boards (.school, library, 
estimate and taxation and public welfare). Since 1912 the rion- 
parti.san system of nomination has been in eflect. A ( ity-planning 
(ommission was establi. 4 ied in 1919, and in 1924 a zoning ordi- 
nance was adopted. The water-supply is taken from the Mis.sissippi 
river, filtered and purified and distributed by a gravity system 
through 765 m. of mains. With extensions already planned, the 
plant will have a capacity of 150,000,000 gal. a day, while the 
iiverage daily consumption at present is about 46,000,000 gallons. 

Minneapolis is the principal industrial, commercial and financial 
centre of the North-west, wdlh an immediate trade territory em- 
bracing Minnesota, North and South Dakota, Montana, and the 
northern part of Nebra.ska, Iowa. VVi.sconsin and Michigan. It is 
the .scat of the Ninth l*ederal Re.serve Bank, serving a territory in 
which there are 2,800 banks. Deiiosils in the 30 local banking 
I institutions amounted to $344/^66,507 on June 30, 1928; and 
! debits to individual account.s aggregated $4,837,608,000 for the 
I year 1928. The 1,200 factories and 1.200 whole.sale houses have a 
. total annual business estimated at .$1,300,000,000. With the com- 
1 plction of improvements undertaken by the U.S. Government in 
1894, navigation of the Mississippi up to the heart of the city was 
I opened on July 3, 1917, when the first steamer passed through the 
i new lock and tied up ai the new municipal dock. Since then a 
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revival of river traffic (for freight) on the Upper Mississippi has 
set in, and this will be an important supplement to the transport 
facilities afforded by the ten trunk railways and numerous motor- 
truck lines which focus at Minneapolis. The terminal yards of the 
railroads have a capacity of 35,000 freight cars; and 623,790 were 
received and despatched in 1927. The enormous water-power of 
the Falls of St. Anthony, of which 60,000 h.p. is utilized, was the 
original factor determining the development of Minneapolis as a 
manufacturing centre. The perpendicular fall of the water is 
about 50 ft. and the rapid.s below add about 35 ft. In 1868 
erosion of the soft limestone ledge threatened to destroy the 
source of power, but the loss was averted by the construction of 
a series of dams, a wooden “apron,” and a concrete floor (com- 
pleted 1879) at the joint expense of the U.S. Government and the 
citizens of Minneapolis. Flour-milling has long been the city’s 
chief industry. The vast lumber industry, developed earlier and 
for many years equally important, reached its peak in 1899, with 
an output of 600,000,000 board feet, and then gradually dwindled, 
as the pine forests were exhausted and replaced by wheat fields, 
until in 1920 the last saw-mill went out of existence. The flour 
mills have a daily capacity of 78,800 bbl., and the grain elevators 
can store 63.433.000 bushels. The total output of the mills in 
1927 was 11.540.042 barrels. Minneapolis is still the largest 
primary wheat market and the largest producer of flour and other 
grain products in the country, but since the World War reduction 
of freight rates via the Great Lakes has operated to transfer some 
of the grain trade and milling business to Buffalo and other points 
in the East. It is one of the world’s largest markets for high- 
grade butter, its own creameries producing annually 7,500,000 
Ib. ; and it is the largest flaxseed market and producer of linseed 
oil and cake, with mills having a capacity of 16,450,000 bu. of 
flax, 880,500 bbl. of oil, and 334,000 tons of cake. Other leading 
manufactures are motor vehicles, bodies and parts; knit goods; 
foundry and machine-shop products; structural and ornamental 
iron work. Three of the railroads have extensive construction and 
repair shops in the city, employing together some 5,000 men. The 
aggregate factory output in 1925 was valued at $338,823,703. 
Since the W’orld War the “open shop” has prevailed in most of 
the trades. 

History. — The first European visitor of record to the site of 
Minneapolis was Father Louis Hennepin, the French Jesuit mis- 
sionary, who discovered the Falls of St. Anthony and named them 
for his patron .saint. Probably he was preceded by .some of the 
adventurous coureiirs dr hois, few of whom left written records 
of their travels; and Radi.sson and Groseilliers seem to have 
visited the region two decades earlier. The land cast of the Missis- 
sippi became U.S. territory at the close of the .American Revolu- 
tion, but the wTst side was under Spani.sh and then French 
sovereignty until the purchase of the Louisiana territory in 1803. 
In 1766 the site was vLsited by the American traveller, Jonathan 
Carver; and in 1805 by Lieut. Pike, who bought from the Indians 
for a military rc.scrvation a tract including the greater part of 
the w’est side of the city. The fort was built in 1819. In 1822 
its commandant set up a lumber mill, and a little later used it to 
grind flour also, but it was never profitable. In 1838 Franklin 
Steele built the first claim shanty on the east side of the Missis- 
.sippi, opposite the Falls; by 1845 there was a population of 200 
and the village of St. Anthony was incorporated; in 1848 Steele 
dammed the east channel of the river above the Falls and erected 
a group of saw-mills; and in 1852 Richard Rogers built a new and 
modern flour-mill. Meanwhile, by special act of Congress in 1849, 
permission was given to two Mexican War veterans to settle on 
the military reservation west of the river. Squatters followed, 
until by the time the land was opened to settlement in 1854 there 
was a population of about 200, who set up a village government 
in 1855, and named their settlement Minneapolis. There was 
great rivalry for commercial and industrial leadership between the 
two settlements. St. Anthony was chartered as a city in i860; 
Minneapolis in 1867; in 1870 the population of Minneapolis was 
13.066, of St. Anthony, 5.013; and in 1872 they united, under the 
name of the larger. About 1859 the milling industry began to 
develop. Farmers hauled their wheat to the St. Anthony mills 


from as far north as St. Cloud and as far south as Mankato, am 
camped on the island below the Falls until they could get i 
ground. The period of great expansion began about 1870, whei 
the lumbering industry had provided an accumulation of capita 
and the agricultural development of the country was increasinj 
the supply of wheat. The output increased from 200,000 bbl. ii 
1870 to 2,051,840 in 1880, 6,988,830 in 1890 and 15,982,725 ii 
1900. The maximum on record was 17,769,280 bbl. in 1914. Ii 
1878 some of the mills were destroyed by a flour-dust explosion 
in which 18 employees lost their lives. Pop. in 1880 was 46,887 
in 1S90 164,738; in 1900 202,718; in 1910 301,408; and ii 
1920 380,582. Minneapolis, like its neighbour Saint Paul, ha 
a low general death rate, a low infant mortality, little illiteracy 
a small proportion of children employed for wages, a high per 
centage in school, a high percentage of home ownership and ai 
index figure for cost of living below the average for large Ameri 
can cities. 

MINNESINGERS, the name given to the German lyri( 
poets of the 12th and 13th centuries. The term Minnesang, strict b 
applicable to the poems expressing the homage (Minnedienst 
rendered by the knight to his mistress, is applied to the wholt 
body of lyric ppetry of the period, whether dealing with love 
religion or politics. The idea of amour court ois, with its excessivt 
worship of woman, its minute etiquette and its artificial senli 
ment, was introduced into German poetry from Provenj^al litera 
ture; but the German Minnesang was no .slavi.sh imitation of thi 
poetry of the troubadours. Its tone was, on the whole, healthiei 
and more sincere. The minnesinger usually belonged to the lowci 
ranks of the nobility, and his verses were addressed to a marriec 
woman, often above him in rank. He was not permitted to givt 
his lady’s name, or to betray her identity; and a direct expression 
of passion would also have contravened the rules. The poemj- 
were from the first sung in open court to a melody (IFmc) of 
the poet’s own composing, with the accompaniment of a fiddle 
or small harp. 

The Older Songs. — ^These consisted of a single strophe cast 
in three divi.sions, two (known as Stollen) identical in form, 
stating and developing the argument, the third of 

different form, giving the conclusion. Later on, two or more 
strophes were used in a single poem, but the principle of their 
structure was retained. In this form were cast the 7'agclicd, a 
dialogue describing the parting of lovers at dawn ; and the cru.sacl- 
ing song. Side by side with thc.se existed the Spriich, written in 
a single undivided stanza, destined for recitation and often ca.sl 
in the form of a fable. The lay {Lcich) was written in unequal 
strophes, each formed of two equal divisions. . It was applied in 
the first instance to sacred lyrics, and was first used in love poems 
by the Alsatian minnesinger Ulrich von Gutenberg. 

The earliest minnesinger whose name has come down to us is 
von Kurenberg {fl, c. 1160), a scion of an Austrian knightly 
family whose castle lay on the Danube, west of Linz. His songs, 
however, contradict the root idea of Minnediensty since the lady 
is the wooer, and the poet, at the most, an acquiescent lover. 
They take the form of laments for an absent lover, complaints of 
his faithlessness and the like. Among the other Austrian and south 
German lyrists who show small trace of foreign influence was 
Dietmar von Aist (d. c. 1171), though some of the songs attrib- 
uted to him seem to be of later date. While the love-song re- 
mained in the hands of noble singers, the Spruch was cultivated 
by humbler poets. The elder of the two or three poets concealed 
under the name of Spervogel was a wandering singer who found 
patronage at the court of the burgraves of Regensburg, one of 
whom himself figures among the earlier minnesingers. 

Characteristic Period. — In German Minnesaftg this begins a( 
the close of the 12th century with the establishment of the ProvTiJ- 
gal tradition in western Germany through the poems of Heinric !i 
von Veldeke and Friedrich von Hausen. National elements abound 
in Veldeke’s songs, although the amour court ois dominates tht* 
whole; f’riedrirh von Hausen (d. 1190) followed Provengal models 
closely, as did also the Swiss Count Rudolf von Fenis. The greate.'?! 
name among the earlier minnesingers is that of Heinrich von 
Morungen, a Thuringian poet who lived on in popular story in 
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the ballad of “The Noble Moringer.” He brought great imagina- 
tive power to bear on the common subjects of Mitmesavg, and 
his poetry has a very modern note. The formal art and science of 
Minnesang reached full development in the subtle love-songs of 
Rcinmar, the Alsatian “nightingale of Hagenau.” He became a 
member of the court of Duke Leopold V. (d. 1194) of Austria, 
and there Walther von dcr Vogelweide {q.v.) was first his dis- 
ciple, and then perhaps his rival. Walther, the greatest of mediaeval 
German lyric poets, had Reinmar’s technical art, but in feeling 
was more nearly allied to Mor ungen. He raised the Spruch to the 
dignity of a serious political poem, which proved a potent weapon 
against the policy of Innocent HI. The Tagclieder of Wolfram 
von Eschenbach give him a high place in Minnesang, although his 
fame, like that of Heinrich von Veldeke and Hartmann von Auc, 
rhiefly rests on his epics. A new style — called by Lachmann 
hofische Dorfpocsie — ^was developed by Neidhart von Reuental 
(d. c. 1250), who belonged to the lower Bavarian nobility. He 
wrote songs to accompany the dances of the village beauties, and 
comic and realistic descriptions of village life to please the court. 
He was acknowledged by the Meistersingcr as one of the 12 mas- 
ters of song. Nevertheless, with him the decadence may be said to 
have begun. 

The Styrian poet Ulrich von Lichtenstein (d. c. 1275) uncon- 
sciously caricatured chivalry itself by his Frauendienst , in which 
he relates the absurd feats which he had undertaken at his lady’s 
command, while Stcinmar {jl. c. 1276) deliberately parodied court 
l)octry in his praises of rustic beauty and good living. In the lays, 
songs and proverbs of Tannhauser something of both elements, 
of the court and the village, is to be found. The Austrian poet 
Reinmar von Zweter (d. c. 1260) left some hundreds of Spruche 
political or social in their import. The didactic motive came more 
and more to the front in the 13th century. The wandering Swabian 
poet Marner (d. c. 1270) cultivated especially ihe Spruch, laughed 
at the Trovenval and courtly tradition, and there is no very great 
step from his learning and his feuds to the conditions of Mcister- 
i^esang. 

BiBi.ioGRArHY. — ^The chief mss. containing the work of the 300 or 
more minnesingers whose work has been partially preserved jire the 
old Heidelberg ms. (13th century), the Weingarten-Stuttgart ms. (14th 
<entury) and the Great Heidelberg ms. (14th century), formerly 
known as the Manas.se ms. This last is the most comprehensive of all. 
It has been printed by E. Pfaff (Heidelberg, 1899). The completest 
collection of the minnesingers’ verses is E. H. von der Hagen, Minnr- 
linger (4 vols., Leipzig, 1838) ; K. Lachmann and M. Haupt, Dcs Min- 
nrsangs Friihling (ed. F’. Vogt, 3rd ed., Leipzig, 1920) is a collection 
ol the minnesingers prior to Walther von der Vogelw'eide. 'I'here is 
a comprehensive selection of 97 minnesingers by Karl Bartsch, 
DnUsche Lkderdichlvr drs 12. bis 14. Jahrhunderts (ed. W. Golther, 
7th ed., 1914) ; .vet’ also F. Pfaff, Der Minnesang der 12. bis 14. Jakr- 
hundertSfUyt. i. (Stuttgart, 1892). English translations of early German 
lyrics arc F. C. Nicholson, Old German Love Songs (1907). See also 
W'ALTIIER V. D. VOGKLWLIIJI;. 

For historical and critical work on the minnesingers, see H, Paul, 
Grundriss der germanhehen Fhilologie, vol. ii. (Strasbourg, 2nd ed., 
T)Oi), where further references will he found; also A. E. Schonbach, 
(>fe Anfdngr des dculschen Minnesangvs (Graz, i8g8) ; F. Grimme, 
Gi'schkhle der Minnesdngrr, vol. i. (Paderborn, 1892) ; K. Burdarh, 
Reinmar der Alfe und Walther von dcr Vogehveide (Leipzig, 1880) ; A. 
Scliultz, Das hofische Lcben zur Zeit der Mhinesdngcr (2nd ed., Leip- 
dg, iStSg) ; E. Wechssler, Das Kultur problem des M innesangs^ i. 
Glalle, 1909). 

MmNESOTA, a north-central State of the United States of 
America. It is bounded north by the Canadian provinces of 
Manitoba and Ontario, east by Lake Superior and Wisconsin, 
^outh by Iowa and west by South and North Dakota. It is the 
t leventh State in size in the Union, with a total area of 84,682 
q m., of w^hich 3,824 sq.m, are water surface. It is about 400 m. 

(43” 30' to 49° 24' N.) and averages 240 m. wide (89° 29' 
to 97° 15' W.). Its name, of Sioux Indian origin, was first applied 
t'> the river of that name, and means “cloudy,” “turbid,” or 
■ invisible” water. 

Physical Features. — ^An extensive water-parting in the north- 
‘ ntral part of the State, an elevation whose inclination is almost 
‘’^perceptible, determines the course of three great continental 
t'U'cr systems. From this central elevation the land slopes off in 
‘lb directions. The highest point in the State, however, is in the 
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Misquah hills north of Lake Superior, where the altitude readies 
2,230 ft.; another high point of 1,960 ft. occurs in the Coteau des 
Prairies in the south-west; and the Mesabi range, in St. Louis 
county, rises to an elevation of 1,920 feet. The average elevation 
is 1,200 feet. Only in the valleys of the Red, Minnesota and 
Mississippi rivers and along the shore of Lake Superior docs the 
altitude drop below 800 ft., the lowest being 602 feet. The south- 



ern part of the State was originally open, rolling prairie inter- 
spersed with groves of oak and other deciduous timber. A region 
known as the “Big Woods,” composed of broad-leaved, hard-wood 
trees, extended up the Minnesota valley to the big bend. The 
northern part, aside from the Red river valley, was one dense 
coniferous forest, made up largely of white, Norway and jack pine, 
but containing also some birch, poplar, maple and oak. Outside of 
certain forest reserves much of the land has been cleared or the 
best timber cut, though about 15 million acres of Minnesota land 
— ^much of it in the rocky eastern area north of Lake Superior — ^is 
better suited to forest than to any other use. Of the three river 
systems mentioned above, the Mississippi — which has its source 
in Lake Itasca in the north-central part of the State — drains, 
with its Iributarics, approximately the southern two-lhirds of the 
State. Below its junction with the St. Croix, it forms the eastern 
boundary and is bordered by high bluffs, well-wooded for the most 
part, but crowned here and there by picturesque limestone cliff.s. 
Its tributaries in this region, the Cannon, Zumbro and Root rivers, 
also flow through beautiful and fertile, though narrow valleys, 
considerably below the general level of the prairies. The principal 
tributaries,, however, are the St. Croix and Minnesota rivers. The 
former forms the Wisconsin boundary for some distance, and i.^ 
navigable for about 50 m. from its mouth. The latter rises in 
Big Stone lake on the western boundary and flows, w’ith a great 
angle to the south, almost entirely across the State, a course ol 
about 450 miles. All these tributaries furnish considerable water- 
power, as does the Mi.ssissippi itself at the Falls of St. Anthony, 
St. Cloud and Little Falls. 

Glacial action not only determined the direction and character 
of these rivers, but made numerous swamps, and by scouring out 
rock basins, damming rivers and leaving morainal hollows became 
responsible for the countless lakes of Minnesota. Doubtless it has 
many more than any other State in the Union, the number being 
estimated at over 10,000. The lakes in the south, which occupy 
glacial moraines for the most part, are generally broad and shal- 
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low, while those in tlie north, formed by glacial basins scoured in 
solid rock, are generally deep, with ragged, rocky, pine-covered 
shores. The most interesting feature of the glacial epoch is the 
extinct Lake Agassiz, which the receding ice of the later glacial 
period left in the Red river valley of Minnesota, North Dakota 
and Manitoba. This lake drained southward into the Gulf of 
Mexico by way of the Minnesota and Mississippi rivers until the 
ice-sheet that had prevented its natural drainage to the north had 
melted sullicienlly to allow it to be drained off into Hudson bay 
through the Nelson river. The remarkably level character of the 
Red river district is due to horizontal deposits in the bottom of 
this lake, which have been little dissected by river erosion. The 
largest of the present lakes in this district. Red lake, has an area 
of 494 square miles. On the northern boundary are the Lake of 
the Woods (i,4vS5 sq.m.) and Rainy lake (345 sq.m ), draining 
northward into Hudson bay. The “Park Region*’ centring in Otter 
Tail county, contains several thousand lakes. Lake Minnetonka, 
near Minneapolis, has many bays and islands. There are 22 State 
parks, 13 of which have areas of over 100 acres. These include 
Itasca State park (32,ocx) ac.) about the sources of the Missis- 
.‘lippi; Interstate park in C'hisago county, and the Minneopa State 
park, containing Minneopa falls, near Mankato. 

Over the greater part of the State the soil consists of surface 
drift of glacial origin — dark brown or black sandy loam of great 
fertility, adapted to cereal crops. In the cast-central part of the 
State the soil is sandy and is devoled largely to potatoes. 

Fauna. — The lakes provide excellent fi.shing. The State game 
and fish commissioner has charge of a number of hatcheries and 
field stations which annually help to restock the lakes and streams; 
in 1Q26-27 they distributed 520,173,700 young fish. Game birds 
are abundant. In the lake regions ducks are esfx'cially plentiful 
and more than a million are killed by hunters each year. As a 
result of short open seasons and the establishment of game 
refuges, the number of quail, sharp-tailed grouse, upland plover 
and ring-necked pheasants is increasing. Bear, deer, moose, elk 
and caribou are the only large game animals. 

There is a permanent closed season on all these animals except 
deer and bt^ar, and only every other season is open for deer, which 
enjoy a wide range over the northern half of the State. Refuges 
have been established, and despite the fact that about 22,000 deer 
are killed in open seasons by sportsmen, their numbers are in- 
creasing. The important fur animals are lynx, bobcats, mink, 
muskrat, skunk, raccoon, weasel, w^olf, red fox and beaver. 

Climate. — Minnesota has a 
comparatively hiw mean annual 
temperature, but there is great 
variation, the average annual 
range for Minneapolis and St. 

Paul being 119'’. The cold in- 
creases not only from south to 
north, but to some degree from 
east to west. I'he amount of rain 
decreases from east to west, vary- 
ing from nearly 31 in. to less than 
25 in. at some points, but in all Graph of growth of p^ulation 
sections there is enough nioi.sture in Minnesota, and number of 
fur humid farming. foreign-born, ibso-wzo 

Population. — In 1920 Minnesota had a population of 2,387,- 
J2S and ranked 17th among the States. This represented an 
increase of over the 1910 population of 2,075,708. The 
Federal estimate in 1928 was 2,722,000. The density per sq.m, 
in 1920 was 29.5. Of the 1920 total, 2,368,936 were whites, 8,809 
negroes and 8.76; Indians. The negroes increased by 1,725 be- 
tween 1 9 10-20 and the Indians decreased by 292. The Indians 
were mostly Chii^ipewa in the northern p)art of the State. The 
foreign-born population uumbered 486.164; of these 112,117 were 
from Sweden, 90,188 from Norway, 74,634 from Germany, 33,732 
from Canada, 29,108 from Finland and 25,125 from the United 
Kingdom and Ireland. In recent years many south-eastern Euro- 
peans have settled in the northern iron-mining districts. The 
urban population represented 34*1% of the whole in 1900, and 
44-1 in 1920. The following table gives the population and the 


percentage of increase of cities having more than 15,000 inhabi- 
tants in 1920; — 


Cities 

1920 

IQIO 

Increase 

Estimate '• 




% 

1925 

Minneapolis 

380,582 

301 ,408 

26*3 

425.43.S ' 

St. Paul 

234,608 

214,744 

0*3 

246,001 

Duluth 

98,917 

78,466 

26* l 

110,502 1 

Winona 

10,14.^ 

18,583 

3*0 


St. Cloud . 

I. ‘>, 1^73 

1 0,600 

49*7 

18,860 ' 

Hibbing 

15,080 


70-8 

T 7,055 i 


Government is conducted under a Constitution adopted on 
Oct. 13, 1857, and frequently amended. A proposed amendment 
must be passed by a majority in both houses of the legislature and 
be approved by a majority of the votes cast at a general election. 
The legislature is composed of two houses — the senate and the 
house of representatives — members of the former being chosen 
for four years and of the latter for two years. There may be one 
senator for every 5,000 people, and one representative for every 
2,000 ix‘ople. There has been no reapportionment, however, since 
1913. There were, in 1927, 67 senators and 131 representatives. 
The executive department is made up of a governor, lieutenant 
governor, secretary of State, treasurer and attorney general, all 
elected for two years, and an auditor elected for four years. 
Since 1925 the governor, secretary of State, treasurer, auditor 
and attorney general together constitute an executive council 
which unifies the executive policy of the administration, 
j The governor has a veto which mu.st be exercised within three 
days after a bill is passed, or it becomes law without his signature. 
A two-thirds vote of each house is necessary to override the veto. 
The lieutenant governor presides over the senate and succeeds Iht! 
governor in case of the latter’s death. A Reorganization Act. 
passed in 1925. combined some of the existing State boards and 
commissions and created the department of administration and 
finance. This is administered by a commission of three — comp- 
troller, commissioner of the budget, and commissioner of pur- 
chiiscs — ^appointed by the governor and removable at his pleasure 

The supreme court consists of a chief justice and four a.sso- 
ciate justices, each elected for a term of six years, and two com- 
missioners who are appointed by the court. The State is divided 
into 19 judicial districts, each of which has a district court. In 
most districts one district judge is able to rare for all cases. In 
every county there is a probate court presided over by a probate 
judge, and justices of the peace and municipal justices handli 
local cases. 

Finance. — ^Tangible projxTty was valued in 1922 at $8,548.- 
000.000. giving the State a rank of 12th in wealth. This valua- 
tion represents an increase over 
that for 1912 of $3,116,000,000. 

The per caput wealth in 1922 
averaged $3,442. 

Taxable property was valued in 
1926 at $6,667,617,283 and its 
assessed valuation in 1927 was 
$3,403,963,745. On this a direct 
State tax of 7-70 mills was levied, 
resulting in $15,011,334 direct 
taxes. The receipts were appor- 
tioned as follows: to the State 
revenue fund 33 mills; to the 
soldiers’ bonus fund 1-50 mills; to 
the road and bridge fund i-oo 
mill; and to the State school tax 
fund 1-23 mills. An additional tax of $26,695,256 was levied h- 
the counties, $9,533,333 by townships, $40,200,180 by school di> 
tricts, and $38,558,066 by cities and villages. 

According to a report made by the bureau of the census in u; - ' 
the cost of general government in Minnesota averaged 58 cen ^ 
per caput, as compared with an average of 75 cents for all 
States. Per caput expenditures for the development and const r 
vation of natural resources amounted to $1.20 as compared wiiii 
45 cent average throughout the United Stales. Per caput expeiuJi 
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tures for education amounted to $5.79 as against $3.57, the average 
in all States. 

On Dec. 31, 1927 there were 1.163 banks (281 of them national 
banks; with total resources and liabilities amounting to $1,162,- 

417,000, capital and surplus of $96,557,000, and deposits of 
$890,213,000, of which $517,243,000 were savings deposits. In 
the general depression during the four years preceding 1926 the 
banks suffered greatly, there being 70 suspensions in 1926 and 46 
in 1927 among State banks. 

Education. — General supervision of the State public school 
system is placed in the State department of education and control 
of the department is vested in a non-.salaried board of education, 
consisting of five representative citizens appointed by the governor 
and approved by the senate. The board’s powers are exercised 
through the State commissioner of education, whom it elects. 

As soon as the required standards are met the department 
metes out State aid in a certain fixed proportion. In addition to 
this fixed aid there is a supplemental aid designed mainly to help 
the poor school districts. In 1927 there were 400 consolidated 
schools, and 32,289 pupils were transported to and from them. 
Other means also were used to improve the rural schools. Only 
2,054 rural .schools were taught by teachers with first-grade 
certificates in 1911; in 1928 the number holding first-grade cer- 
tificates or advanced diplomas was 8,137. 

Pupils enrolled in the public school .system numbered 440,083 
in 1909-10 and 550,330 in 1926-27. Of the latter number 464,461 
were in elementary schools, and 85,869 in secondary .schools. The 
number of teachers was 22,099, and they received salaries amount- 
ing to $27,698,732. Total exjHmditures for the public school sys- 
tem of the State have increased from $13,724,000 in 1909-10 to 
$54,264,674 in 1926-27. 

Teachers are trained at the College of Education in the Uni- 
versity of Minnesota and at six teachers’ colleges, and in high- 
school normal training departments. The teachers’ colleges in 
1927-28 had 3,307 students and 225 instructors. There were, in 
iiddition to those enrolled in teachers’ colleges, 22,646 collegiate 
students in the State in 1925-26, 1,142 post-graduates and 2,446 
jirofessional students. In 1926-27 there were also 63 nurses’ 
training schools in the State with 3,851 students, and in 1924-25, 
17 commercial schools with 4,833 students. 

Most important of the institutions of higher learning Ls the 
I niver.sity of Minnesota (q.v.). Privately supported colleges of 
liberal arts are Ca riel on and St. Olaf at Northfielcl, Gustavus 
Adolphus at St. Peter; Hamline and Macalester at St. Paul; and 
St. John’s at Collegeville. 

Charities and Corrections. — 'Phe State boiird of control, 
treated in 1901, had, in 1926, general control over 18 State 
charity and corrective institutions, and supervision over 14 county 
luberculosis sanatoria. It imspecls jails, poorhouses, infirmaries; 
inspects and licenses maternity hospitals and infant’s homes; 
smxTvises the administration of mother's pensions; safeguards 
I he interests of illegitimate children; administers the soldiers' 
Welfare fund; apiH)ints county child welfare boards; and acts as 
i board of parole and di.scharge for the State Training school for 
boys and the Home school for girls. 

Agriculture and Lire Stock. — Minnesota is pre-eminently 
‘tn agricultural State. In farm value of all crops it ranked fifth 
among the States in 1924 and 1925, and in 1926, because of un- 
tavourable crop conditions, seventh. In 1926, however, it was 
first in the production of barley and flax, second in oats and rye, 
third in spring wheat and potatoes and fifth in corn. These rank- 
ings indicate the extent to which crop diversification is practi.sed. 
I’ho total acreage devoted to all crops was approximately 18,000,- 
000 and their estimated value for 1926 was $327,008,000. as com- 
pared with $372,062,000 for the year J925 and $421,485,000 for 
the year 1924. Lower prices and unfavourable weather conditions 
were responsible for the decrease in value. The acreage and value 
of the principal crops in 1926 follow; corn, 4.343,000 ac., $82,691- 
'300; oats, 4,532,000 ac., $43,915,000 (1926 yield exceptionally 
[>oor) ; tiune hay, 2,091,000 ac., $38,922,000: potatoes, 298,000 ac., 
534*^70,000; spring wheat, 1,967,000 ac., $30,243,000; flax, gio,- 
000 ac., $16,851,000; barley, 1,307,000 ac., $16,6^,000; and wild 


hay, 1,865,000 ac., $15,964,000. The spring wheat acreage is 
gradually decreasing, w^hile that of flax is rapidly increasing. 
Apples are the only fruit crop raised commercially to any extent. 
Live stock marketed in 1926 totalled $166,008,395 as compared 
with $142,095,045 in 1925. Horses on farms have decreased 
since 1918; there were 810,000 valued at $62,645,000 on Jan. i, 
1927, as compared with 827,000 head valued at $66,733,000 a 
year earlier. Minnesota ranked sixth in the number of all cattle 
on farms on Jan. i, 1927, there being 2,739,000 head valued at 
$125,165,000. In 1925 and 1926 sheep-raising made rapid progress, 
the 670,000 reported Jan. i, 1927, being a larger number than in 
any previous year. They were valued at $6,529,000. The wool 
production has shown a corresponding increase, the 1926 produc- 
tion amounting to 3,392,000 lb., as compared with the 1919-23 
average of 2,547,000 pounds. In 1927 .swine numbered 3,525,000 
with a farm value of $61,688,000. The aggregate gross value of 
all live .stock on farms amounted to $257,1 19,000 on Jan. i, 1927. 
In the five-year period from 1920-25 butter production nearly 
doubled, increasing from 139,000,000 lb. to 260,000,000 lb. In 
dairy products generally Minnesota is second only to Wisconsin. 

The number of farms in 1927 was 175,139, nearly 3,000 less 
than in 1920, and the total area of farm land also was some- 
what less. The farm population in 1925 was 875,749, or 33 5% 
of the total ixipulalion. The average acreage per farm was 159 7; 
58*1 % of the land area was occupied by farms. The depression in 
the farm industry after the Worhl War is shown by the decrease 
in value of all farm property from $3,787,420,000 in 1920 to 
$2,761,684,000 in 1925. The decrease was mainly in land, for the 
value of buildings increased. The average value per farm dropped 
from $21,221 to $14,672, and land from $91.00 per acre to $59.77. 

Mining and Lumbering. — I'rom 1919 to 1924 inclusive Min- 
nesota supplied approximately Co[)f, of the entire iron ore produc- 
tion of the nation. In 1927 36,504,854 of the 61,778.000 tons 
which formed the national output were mined in the State. The 
value of ore .shipped amounted to $90,289,000 in 1927. The ore 
conies from three clistincL districts known as the Vermilion, Me- 
.sabi and Cuyima ranges, named in the order of their discovery 
and development. All these ranges lie in the northern part of the 
Slate, the Vermilion farthest to the east and the Cuyuna farthest 
to the west {sve Iron and Minini;). 

Iron represents about 98*;.^, of Minnesota’s total mineral out- 
put and is the only metal produced. 'Phe remainder is made up 
largely of quarry jiroducls. In early years the (luarrying of lime- 
.slone was very important, esi)eciaily along the blults of the Mis- 
.sissippi and its tributaries. As population pushed northward into 
the granite country and as prosperity began to demand a more 
permanent building stone, granite assumed greater importance. 
The value of the .stone output in was $2,412,000. 

Minnesota was formerly one of the leading lumber States. In 
1S99 it held third rank with -an output of 2,342,000,000 ft., but 
careless exploitation has reduced the timber resources. The pro- 
duction of 1919 was but 700,000,000 ft. and by 1925 it had dropped 

579.000,000 feet. In the latter year the Stale fell In 18th 
plaee in lumber production but still field first place in th(‘ jirci- 
duction of white pine. Wood pulp production is also important, 
amounting in 1925 to 81.542 tons. In prcjiaration for reforestation 
the State forestry department was reorganized in 1925. There 
are two national forests with a combined area of 1,490,000 ac., 
and two Slate forests of 21,000 acres. 

Manufactures.— -In 1925 manufactures were valued at $1,101,- 

856,000, of which $331,932,000 was adiled by factory processes. 
There were 100.G14 men employed in manufacturing at wages 
amounting to $123,767,000. Eir.st in importance was the flour and 
feed-milling industry with an output in 1925 valued at $215,637,- 
578, exceeding that of any other State. The lumber and flour- 
milling industries built up Minneapolis, which for many years has 
been the centre of flour-milling in the United States. It produces 
about 60% of the mill products of Minnesota. In 1927 there WTre 
in Minneapolis 66 eli'vators with a storage capacity of 63,433,000 
bu., greater than that of any other city in tlie world. Slaughtering 
and meat-packing was the second manufacturing industry its out- 
put in 1925 amounting to $182,555,429. This indastry centres in 
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South St. Paul. Minnesota’s advance as a dairy State was ac- 
companied by an increase in the manufacture of dairy products, 
an industry third in importance in 1925 with an output valued at 
$123,456,850. It is widely distributed among the smaller towns. 
Saw-mill, planing-mill and other timber products amounted in 
value to $42,289,000 in 1925. Minneapolis in the last decades of 
the 19th century was the mill centre of the lumber industry, but 
the last saw-mill there was dismantled in 1921. Next in importance 
are motor vehicles, $38,761,000; railroad car and repair shops, 
$35,829,552; and lin.seed-oil, meal and cake products, $32,933,341. 
Printing and publishing, bakery products, knit goods, boots and 
shoes, confectionery and ice-cream contribute greatly to the total. 
Iron ore is now worked in huge iron and stt^el plants near Duluth, 
and farm machinery is manufactured in large quantities. 

One of the phenomena of recent years has been the develop- 
ment of electric light and power. Production in kilowatt hours 
increa.sed from 87,579.000 in 1907 to 1,040,000,000 in 1926. 

Transport. — Both by water and by land Minnesota is excep- 
tionally w'ell provided with transport facilities. Duluth stands at 
the head of the Great Lakes and through its port pa.sses most of 
the iron-ore and a large share of the grain grown in the North- 
west. It also is a receiving port and distributing point for coal 
and other products for the Northwest. Railways connect with the 
iron ranges, w’hile others, expanding and intersecting, reach out 
into the wheat lands of the Dakotas, Montana and western Canada. 
At the head of navigation on the Mississippi stand Minneapolis 
and St. Paul. Efforts have been made in recent years, with some 
.succe.ss in 1927 and 1928, to develop freighting on the river be- 
tween Minneapolis and St. Louis, but perhaps the greatest impor- 
tance of the river is the check it affords against extravagant 
freight rates by rail. In 1927, 369 buses were operating over 
6,211 m. of route, carrying 12,351,612 passengers. 

Of the 6,936 m. in I he State trunk highway system, 1,327 m. 
were paved and 4,936 m. were heavily gravelled at the beginning 
of 192S. Disbursements for this trunk system amounted in 1925 
■0 $17,599,213 and in 1926 to $19,439,209. Building and main- 
tenance of the trunk highways has been financed by motor tax, 
gasolene tax and I'ederal aid entirely, and no bonds have been 
issued. Provision is made for keeping the trunk system open for 
motor travel all winter. The rural roads have a mileage of 110,929, 
of which 25,628 in. are surfaced. Expenditures on rural roads of 
all classes amounted to $30,349,000 in 1926 and $30,702,000 in 
1927. Motor vehicles registered in the State numbered 654,350 
in 1927, as compared with 332,652 in 1921 and 28,776 in 1912. 

History. — The first European visitors to the territory" now 
embraced in the State of Minnesota found it occupied mainly by 
two Indian tribes, the Ojibway or Chipix*wa, who lived in the 
heavily wooded northern portion, and the Dakota or Sioux, who 
made their homes in the more open country of the South and 
West. Between the two tribes there was almost continual warfare. 
The first white men known to have entered the State were French- 
men. Radisson and Groseilliers may have reached Minne.sota ter- 
ritory on an expedition overland from Lake Michigan in 1655. 
It more probable that they visited Minnesota on a journey 
south-we.st from Lake Superior about 1659. Daniel Greysolon, 
.'‘ieur du Luth (Duluth), is known to hav^e penetrated the territory 
.'^outh-west of Lake Superior in 1679 as far as Mille Lacs, where he 
.set up the standard of Louis XTV. The following year Du Luth 
crossed via the Bois Brule-Sl. Croix route to the Mississippi, where 
he met a party of three Frenchmen led by Michael Accault. They 
had been sent up the river by La Salic to make the first explora- 
tion of the upper Mississippi. Accompanying this expedition was 
Father Louis Hennepin, who during his wanderings before meeting 
Du Luth discovered and named the falls of St. Anthony, and who 
later wrote the first published descripnion of the country. Nicolas 
Perrot, a trader, ascended the Mississip^pi in 1686 to Lake Pepin, 
on the east shore of w'hich he built a fort. Again in 1688 he visited 
the region, and in 1689 he proclaimed the sovereignty of France 
over it. In 1695 Lc Sueur, who had traded on the upper Missis- 
sippi for some years, established a post on Isle J’eJce (Prairie 
i.sland) in the Mississippi between Hastings and Red Wing. In 
1700 he a.scended the Minnesota river to the mouth of the Blue 


Earth river at Mankato, whereon he built Fort L’Huillier. 

A period of lethargy followed these early explorations, due t 
the death in 1698 of the energetic governor, Frontenac, who ha 
encouraged them, and the absorption of France in the War of th 
Spanish Succession (i 701-13). All French garrisons in the north 
west were withdrawn. Not until Sept. 1727 did another Frenc 
expedition reach the region. Then the Sieur de la Perriere lande 
on the we.st bank of Lake Pepin, built a fort, and the Jesui 
fathers who accompanied him established a mission, but bot 
institutions were short lived. In 1731 a p^arty under La Verendry 
explored the chain of lakes along the northern border of Minne 
sota, and a detachment under his nephew, La Jemeraye, buil 
Fort St. Pierre on the north bank of Rainy Lake. In the next yea 
the main expedition pushed on to the Lake of the Woods, when 
within Minnesota borders, they built Fort St. Charles, occupfiei 
for 20 years, or longer than any French establishment in th 
territory. In the treaty of Paris (1763) at the close of the Sevei 
Years War in Euro|:)e, the French ceded to England all their pos 
sessions east of the Mississippi! except the island on which Ne\ 
Orleans is located; those west of that river they had cautiousi; 
ceded to Spain in a secret treaty the pirevious year. 

During the period of English and Spianish possession fur-tradini 
opDcrations were carried on by traders of both nations. The onl: 
notable expdorer to enter the Minne.sota country at this time wa 
Jonathan Carver, who was sent out to treat with the Indians, ii 
1 766, by Major Rogers, commandant at Mackinac, and who spen 
the winter of 1766-67 among the Sioux of the Minnesota valley 
In the spring he went down the Minnesota with a large party o 
Indians and at a cave near the present site of St. Paul, sinc< 
known by his name, he held a council with the natives. Thenc( 
he travelled to Prairie du Chicn, where he joined an expieditioi 
under CapM. Tute sent out by Rogers to find a route to the “west 
ern .sea.” Carver later piubli.shed a lively account of his travels 
which was widely read in Europe. After the Revolutionary War 
the English relinquished their portion of the region (Treaty oi 
T*aris, 1783) to the newly formed United States. There was ik 
force to expiel the English from the north-west wilderness, how 
ever, and the British flag remained flying over the trading-posts ol 
the Northwest Company in Minnc.sota until after the War ol 
1812. This compiany had been formed to organize systematical]} 
the fur trade of the north-west. Its headquarters for the regioi 
during the last two decades of the 18th century were at Grant 
Portage, at the east end of the famous piortage between Lakt 
Superior and the Pigeon river. 

In 1803 the western part of Minnc.sota was acquired by tht 
United States as part of the Louisiana Purchase. In 1805-06, ;it 
the instance of President Thomas Jefferson, Lieut. Zebulon M 
Pike led an exploring expedition up the Mississipip^i as far as Leech 
lake and Up)per Red Cedar or Cass lake. He visited the main 
|)Osts of the North-west Comp)any and took formal posse.ssion foi 
the Uniled States. He also negotiated with the Indians for a trad 
of land at the confluence of the Minne.sota and Missis.sipipii river^ 
upion which, in 1819, the post later known as Ft. Snelling wa^ 
established. For many years this remained the most north-western 
military jK)st in the United Stales, and it was also the centre ol 
the fur trade in the region. In 1816 the Northw^est Company V 
traders were forced out of Minnc.sota and their posts were taken 
over by the American Fur Company, which was .soon doing busi- 
ness throughout the upper valley of the Mississipjpi. In 1818 the 
jurisdiction of Michigan Territory was extended to the Mississipi)i 
river, and its governor, Lewis Ca.ss, in 1820 conducted an expedi- 
tion to search for the source of the Mississippi, which he was 
.satisfied was in the large body of water named Cass lake in hi- 
honour. In 1823 cxten.sive explorations of the Minnesota and Red 
river valleys were conducted by Major Slepjhen S. Long, and suf* 
scquenlly knowledge of the Minnesota country was extended I > 
investigations of the region by Henry R. Schoolcraft, who dj 
covered Lake Itasca, the source of the Mississippi, in 1832. 

A settlement was attempted in 1812 by Lord Selkirk in Hud 
son’s Bay Company territory in the Red river valley, but failed 
A nucleus of settlement also grew up at Mendota, on the Minue 
sota river opposite, Ft. Snelling, the headquarters of the American 
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Fur Company. In 1837 two treaties, one with the Chippewa and 
the other with the Sioux, were negotiated, extinguishing the Indian 
title to the wedge of land between the Mississippi and St. Croix 
rivers and opening it to settlement. Following these treaties thriv- 
ing settlements grew up at St. Paul and Stillwater. In 1849 Ibe 
bill organizing the Territory of Minnesota was passed by Congress 
and Alexander Ramsey was appointed governor. The first terri- 
torial legislature met at St. Paul on Sept. 3 of the same year. By 
the Federal census of 1850 the territory had 6,077 inhabitants, 
most of whom lived east of the Mississippi, or along the Red river 
in the extreme north-west. Treaties negotiated in 1851 with the 
Sioux opened to settlement the greater part of the land in the 
territory west of the Mississippi; and treaties with the Chippewa 
in 1854 and 1855, negotiated largely in the intcrc.sts of the lumber- 
men, extinguished the Indian title to nearly two-thirds of the 
northern half of the State. Such an unparalleled rush to the new 
lands took place that a census in 1857 .showed a population of 
150,037- The lumbering business was booming and building up 
the towns of Stillwater and St. Anthony (Minneapolis). River 
steamers to the number of 119 in 1855 and 292 in 1857 landed at 
St. Paul with settlers and goods, making that city the commercial 
centre of the territory. Other river towns proved prosperous ports 
of entry from which settlers trekked to the interior, sometimes 
individually, sometimes by whole colonies transplanted from 
Eastern States. In July 1857, a convention met and drew up a 
State Constitution, which was adopted the following October by 
an almost unanimous popular vote. On May tt, 1858, the State 
was admitted to the Union with its present boundaries. 

Minnesota furnished nearly 22,000 men for the Federal armies 
during the Civil War. Even more important to the State than 
the war in the South was the need for defending her frontier 
against the uprising of the Indians within her borders. The Sioux 
felt that they had been deceived and outdone in the treaty of 1851. 
In 1858 their small reservation was halved and most of the pay- 
ment went to the traders. Many of the natives resented the Gov- 
ernment’s attempts to make them farmers. When in the summer 
of 1862 there was delay in the payment of annuities, bands of the 
Sioux .suddenly began to massacre the settlers in the Minnesota 
valley. These attacks continued with increasing fury (more than 
350 whites losing their lives) until forces under Col. Sibley de- 
cisively defeated the Indians under Little Crow, their principal 
leader, at W’ood lake. Three days later 269 white captives were 
released. Many of the Sioux fled into the Dakota country, but 
expeditions under Sibley in 1863 and Sully in 1863 and 1864 
marched against them and drove them beyond the Missouri. 

The coming of peace marked the beginning of a new period of 
rapid growth, the Federal census of 1870 showing a population 
of 439,706 or a gain of 155*6% in ten years. During the same 
decade railway construction, which had begun with a line between 
St. Paul and St. Anthony in 1862, reached close tr 1,000 miles. 
The period 1870-80 was one of great discontent among the farm- 
ers, and one expression of their feeling was their opposition to 
certain wide-spread abuses of the railroads. A number of regu- 
latory laws, usually called the “granger-acts” because they were 
sponsored by farmer organizations known as “granges,” passed 
the legislature. Cases arising out of these acts, and carried to the 
U.S. Supreme Court, which decided against the railroads, had far- 
reaching results in establi.shing principles of public regulation of 
common carriers. The railways themselves suffered severely in the 
panic of 1873, while the farmers were troubled by severe and 
repeated grasshopper inva.sions that destroyed the crops over 
large areas. Despite these setbacks, Minnesota’s population in- 
creased 77-6% in the decade from 1870 to 1880; settlements 
•spread over the prairies of the west and south-west, and down the 
Hed river valley. Many of the newcomers were Scandinavian and 
German immigrants. Wheat became the great crop of the prairies. 

In the north the forests were falling under the organized attack 
fd great lumber companies. Agricultural conditions revived, rail- 
roads again were being built, and the basis was laid for steady 
J^rowth in the following decades. In 1884 the mining of iron-ore 
v^as begun on the Vermilion range and in 1890 and 1891 the much 
larger deposits of the Mesabi range were discovered. Railways 


were built to the mines and by 1900 31 million tons of ore had 
been taken out. By the end of 1927, 780,323,313 tons had been 
shipped from the Mesabi and 53,095,923 tons from the Vermilion 
range. In 1911 shipments began from the Cuyuna range and by 
1927 they totalled 25,106,581 tons. Scores of prosperous towns 
have grown up along the ranges, and the mines have also con- 
tributed largely to the prosperity of Duluth. 

As w'heat began to exhaust the land, the farmers turned more 
and more to diversified farming and the raising of live stock, and 
gradually dairying came into prominence. Immediately following 
the World War agrarian unrest manifested itself first in the Non- 
Partisan League and later in the Farmer-Labor Party. This party 
was able to elect two members to the U.S. Senate — one to till an 
unexpired term. In 1924, however, the State elections were 
carried by the Republicans, including one senator. 

Bibliography. — For contemporary conditions consult the reports 
and publications of various State officers, boards and departments, 
e.specially the Biennial Reports of the treasurer, tax conimlssion, audi- 
tor, commissioner of highways, etc.; al.so the publications of the agri- 
cultural experiment .station of the University of Minnesota, the Bulle- 
tins of the State department of agriculture, and State dairy and food 
department, and Bulletins of the experiment station of the University 
of Minnesota School t)f Mines (No. 4 being a “Bibliography of Minne- 
sota Mining and Geology,’’ 1015). 

The best history of the State is W. W. Folwcll, A History of Minne- 
sota (St. Paul, i()2i- ). Valuable al.so are E. D. Neill, History of 

Minnesota (4th eel., Minneapolis, 1S82) ; and Minnesota in Three Cen- 
turies, by various authors (lOoS). J'or other pha.ses of the Stale’s his- 
tory and life sec N. II. Winchell, The Aborigines of Minnesota (St. 
Paul, iQii); D* E. Willard, The Story of tin North Star State 
(St. Paul, 1922) ; W. H. C. Folsom, Fifty Years in the North-west (St. 
Paul, 18S8) ; II. P. Jlall, Observations (St. Paul, jc)04), Minnesota in 
the Civil and Indian IFrin (St. Paul, 1S90) ; W. P. Shortridge, The 
Transition of a Typical Frontier (Menasha, 1922) ; J. G. Pyle, The 
Life of James J. Hill (1917) , M. W. Odiand, Life of Knute Nelson 
(Minneapolis, i92(>) ; M. L. Hansen, Old Fort Snelliny, (Iowa City, 
1918) ; J. F. Williams, A History of the City of Saint Paul (St. Paul, 
1876) ; W. Van Brunt, Duluth and St. Louis County, Minne.sota (Chi- 
cago, 1921); A. N. Winchell, Handbook of Mininy, in the Lake 
Superior Ref^ion (Minneapolis, 1920) ; E. V. Robinson, Early Economic 
Conditions and the Development of Ayjivullure in Minnesota (Minne- 
apolis, 1915) ; H. Larson, The Wheat Market and the Farmer in Min- 
nesota (i92()) ; M. Ilartsough, The Twin Cities as a Metropolitan 
Market (Minneapolis, 1925) ; C. Fklgar, The Medal of Gold (Min- 
neapolis, 1925) ; W. .Vnderson, A History of the Constitution of 
Minnesota (Minneapolis, 1921); F\ F Holbrook, Minnesota in the 
Spanish- American War and the Phibppine Insurrection (St. Paul, 
J92.O ; and F\ F. Holbrook and Livia Appel. Minnesota in the War 
with Germany (St. Paul, 192S- ). See abn the 17 V('Is. of the Minne- 

sota Historical Collections (St. Paul, 1872-1920) ; and Minnesota His- 
tory, A Quarterly Magazine (\^ormerIy Minnesota History Bulletin, St. 
Paul, 1915 sea.), both published bv the Minnesota Historical Society. 

(S. J. BiJ.) 

MINNESOTA, UNIVERSITY OF, c.stablishcd under 
the Territorial Act in 1851 and i)erpetuated by provisions of the 
Stale Constitution, the university of Minnesota began its work 
of instruction in 1868. By 1928 it bad become one of the large.st 
of American universities. The scope of its instruction is exem- 
plified by the fact that during the academic year from Sept. 
1926 to June 1927, 12,232 .students pursued regular work in such 
varied subjects as science, literature and arts; engineering and 
architecture; agriculture, forestry and borne economy; law; medi- 
cine, nursing and medical technical service; dentistry and den- 
tal nur.sing; mines; pharmacy; chemistry; education; business 
administration; graduate and special war courses. 

The university also conducts a summer session in nearly all of 
its schools and colleges with a total enrolment of over 5,000 
.students. It conducts four schools of agriculture of le.ss than 
college grade, and one teacher-training high school, the enrol- 
ment in the five schools being 1,430 during 1926-27. Extension 
courses having regular class instruction in sciences, arts, busi- 
ness administration and engineering were pursued by 6,318 stu- 
dents, correspondence .study courses by 2,184 students, and a 
wide variety of special short courses by 1,512 students. A total 
of 1,916 degrees was granted during 1926-27, of which 195 were 
awarded by the graduate school, 34 of these being the degree of 
Doctor of Philosophy. 

The university carries on an extensive programme including 
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research and Slate ser\'ice. In co-operation with the Federal 
Clovernment the afjricultural experiment station, through an ex- 
penditure of $39J,ooo, studies important agricultural problems. 
The Mayo foundation for research in medicine works in co- 
ofKTation with the Mayo clinic at Rochester, Minn., upon the 
mo.^^t fundamental problems of human diseases. The engineer- 
ing oxi)eriment station also conducts researches. State services 
of a wide variety are provided by the univa*rsity in lecture 
courses, entertainments, reading and study materials, boys’ and 
girls’ club work and county agricultural agents. (L. 1 ). C.) 

MINNOW {Phoxi 7 nis phoxinus), a cyprinid fish of Europe and 
northern A.sia. distinguished from the dace and chub by its small 
scales. A length of 3 or 4 in. is usual, but specimens 7 in. long are 
known. In America the name is given to other small cyprinids, 
and to some cvfirinodonts. Top minnow is the name given in 
America to those species of the cyiirinodont genus Fundulus, 
which swim at the surface, particularly F. notatus. 

MINO DI GIOVANNI (1431-14S4), called Da Fiesole, 
Italian sculptor, was born at Toppi in the Casentino. He had 
property at Fiesole. \’asari’s account of him is very inaccurate. 
Mino was a friend and fellow’- worker with Desidcrio da Settignano 
and Mattco Civitale, all three being about the same age. Mino’s 
sculpture is remarkable for its finish and delicacy of details, as 
well as for its spirituality and strong devotional feeling. Of Mino’s 
earlier works, the finest are in the duomo of Mcsole, the altar- 
piece and tomb of Bishop Salulati, executed before 1466. In the 
Badia of Florence are an altarpiecc and the tombs of Bernardo 
Giugni (1466) and of Count Hugo of Andersburg (1481), all 
sculptured in w^hite marble, with life-sized recumbent effigies and 
attendant angels. The pulpit in Prato Cathedral, in which he 
collaborated w’ith Antonio Rossellino, finished in 1473, is very 
delicately sculptured with ba.s-rclicfs of great minuteness, but 
somewhat weakly designed. Soon after the completion of this 
work Mino went to Rome, where he executed the tomb of Pope 
F’aul 11 . (now' in the crypt of St. Peter's), the tomb of Francesco 
Tornabuoni in S. Maria soi)ra Minerva, and a beautiful little 
marble tabernacle for the holy oils in S. Maria in Trasteverc. 
Some of Minos portrait busts and profile bas-reliefs are pre- 
.served in the Bargello at Florence; at the Berlin Museum and 
in the collections of Baron Schickler and of Dreyfus in Paris; they 
arc full of life and expression. 

See Vasari, Milanesi’.s ed. (1R78-82) ; Wilhelm Bode, Die Halienisehe 
Plastik (Berlin, 1893) ; I). Angeli, Mivo da Fiesole (Florence, 1005). 

MINOR, a w'ord used both as an adjective and as a substan- 
tive for that which is less than or inferior to another. “Minor 
Friars,” or “Minorites,” was the name {jratres minores, lesser 
brothers) given by St. Francis to the order he founded {sec Fran- 
nscANs); “minor canons” are clergymen attached to a cathedral 
or collegiate church, but not members of the chapter, who read 
and sing the daily .service. fP'or the distinction belw'een holy and 
minor orders in Chri.stian hierarchy scr Orders.) The name 
“Minor Prophets” is used collectively of the twelve prophetical 
books of the Old Testament from Ho.sea to Malachi inclusive. 
For the “minor premise” in Logic, see Syllogism. Tn law, a 
“minor” is a person under legal age (xrc Infant). 

For the “minor of a determinant” in mathematics, srr Deter- 
Mi.v.ANT. In astronomy, the term minor planets is giv^en to the 
members of the solar .system which have their orbits between 
those of Mars and Jupiter {srr Planets, Minor), 

As used in music the term minor is oppo.sed to major as 
indicating an interval of smaller size, a minor interv'al containing 
a semitone less than the corresponding major interval. (See 
Major and Harmony.) 

MINORCA (Menorca), the second in size of the group of 
Spanish islands in the Mediterranean sea, known as the Balearic 
ijilands (q.v,), 27 m. E.N.E. of Majorca. Pop. (1920), 42,147; 
area, 260 sq.m. The coa.st is deeply indented, especially on the 
north, with numerous creeks and bays — that of Port Mahon 
(17,866), being one of the finest in the Mediterranean, if not 
the best of (hem all, according to the popular rhyme — 

Junio, Julio, Agosto v Puerto Mahon 

Los mejores puertos del Mediterraneo .son — 


“June, July, August and Port Mahon are the best harbours 0 
the Mediterranean.” (See Port Mahon.) The climate is not si 
equable as that of Majorca, and the island is exposed in autumi 
and winter to the violence of the north winds. Its soil is of ver; 
unequal quality; that of the higher di.stricts being light, fine, aiu 
fertile, and producing regular harvests without much labour 
while that of the plains is chalky, scanty, and unfit for pasture o 
the plough. Some of the valleys have a good alluvial soil; am 
where the hills have been terraced they are cultivated to the sum 
mit. The Hrdysarwn coroiiarium or as it is called by th 

Spaniards, is largely cultivated for fodder. Wine, oil, potatoes 
hemp and flax are produced in moderate quantities; fruit of al 
kinds, including melons, pomegranates, figs and almonds, i 
abundant. Horned cattle, sheep and goats are reared, and smal 
game abound. In the district of Mercadal and in Mt. Sant; 
Agueda are found fine marbles and porphyries; lime and slate an 
also abundant. Lead, copper and iron might be worked were it no 
for the scarcity of fuel. There are manufactures of wool 
hemp and flax. A road, constructed in 1 713-15 by Richard K.ine 
runs through the island from .south-east to north-west, and con 
nects Port Mahon with Ciudadela. 

MINORITIES, the protection of racial, linguistic and re 
ligious minorities in the spherji^ of international law. Such pro 
tection is not an innovation introduced by the treaties concludec 
at the end of the World War. Diplomatic history affords seveni 
examples of treaties containing .special clauses which aim at pro 
viding certain guarantees for groui)s of the population of a dif 
ferent race, language or religion front that of the majority of tlu 
population of the State to which they belong. (X.) 

HISTORY 

The World War has been described as a “War of Nationalities.’ 
At any rate, it resulted in the overthrow of four emtiires, and Ihi 
creation in Europe of a number of new or greatly enlarged States 
which were based on the principle of nationality. This process 
was imperfectly carried out, partly because its complete applica 
tion is impossible in a continent w'here the nationalities are sr 
mixed, and partly because the victors refu.sed in .some cases It: 
apply it to their disadvantage. Nevertheless, many of the previou^ 
minorities became majorities in the newly organized States, and 
others w'ctc able to coalesce with men of the same nationalitv 
already organized in a State. Naturally so great a reversal of con- 
ditions has created difficult problems, which can only be under- 
stood by a reference to history. 

Religious Minorities. — Since no Stale is comprised of an 
absolutely homogeneous mass of people of the same race aiui 
religion, there have always been “minorities” of one kind or an 
other. In the middle ages there were religious minorities, such 
the Albigenses in southern France, which developed an organiza^ 
tion of their own, so strong that they were con.sidered specially 
dangerous and sujipressed by the (?hurch by special means. After 
the Reformation had completely disrupted the religious unity of 
Eurojre, religious minorities were present in all States and W'cre 
treated with great rigour in the majority of them. In some ca.ses 
the ruler tried to enforce the religion of a minority, but in nearly 
all cases this failed, and the religion of the majority was adopted 
as that of the State and that of the minority forbidden. After 
1648 the religious position was stabilized and played a less im- 
portant part and gradually in some countries the idea of toleration 
of religious belief grew up. But to the end of the 19th century 
there was always a tendency in some States to deny full religious 
equality to minority sects. 

Nationality. — Meanwhile, minorities of another and cveii 
more disruptive kind had been growing up. From the end of the 
i8lh century onwards the idea of nationality, which had lon2 
been in existence in western Europe grew immensely stronger and 
|x;netrated throughout the Continent. The exact causes of lb' 
great increase in national feeling are not exactly known. It cnn 
be partially traced to the French Revolution, whose ideas weri' 
carried all over Europe by Napoleon’s armies but perhaps, (he 
most important cause was the spread of education. Dorman’ 
nationalities were awakened or made much more self-conscious by 
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teachers, who, drawn largely from the middle class, and in revolt 
igainst the aristocratic and semi-feudal government, which still 
{lersisted in many parts of Europe, used the national feeling as 
;i means of revolt against rulers, who were often of another na- 
tionality. The universities, some of which were newly founded, 
were sometimes the centre of such movements, and the professor 
was their prophet. The historians, especially, by re\nving a knowl- 
edge of periods in which the racial minorities had played a great 
part, had a great effect on their compatriots. Moreover, the 
change in industry and transport enhanced the efficiency and im- 
portance of the State machine. The unit became larger and men 
no longer thought in terms of their \nllage or county. Their con- 
fnets with officials at a distance became more numerous especially 
after the extension of railways. Both this cause, and the spread of 
education made language assume a new importance. It was irk- 
.some to be governed by men who could not he understood, and 
impossible to be educated by them. 

The growth of democratic ideas made men dc.sire to choose their 
rulers, and elected as.semblics inevitably increased the expres.sion 
of national feelings. Thus each minority began to demand more 
and more government by its own nationals, and, where these were 
organized in another State, to look to that State for help against 
its own rulers. Side by side with these national aspirations there 
still persisted religious ties such as those of the Greek or Roman 
Churches, which were sometimes strong enough to hold the other 
in check. I'here were, moreover, racial as distinct from national 
groups, which helped to unite Slav and Teuton or was at any rate 
an instrument in the hands of Russia and Germany, the most 
powerful representatives of each “race.” 

These forces operating throughout the 19th century were one 
of the main causes of the formation of the German empire and 
the unification of Italy, bringing together men of the same na- 
tionality, hitherto divided into small units. But the German em- 
pire made by the sword of Prussia contained also Danes and 
Lorrainers incorporated in it by force, as well as the Poles given to 
Prussia by the Treaty of Vienna (1815 ). Italy on the other hand, 
being weak, many Italians were still left under the domination of 
the Austrian Government. Meanwhile, as a result of national feel- 
ing, the Austro-Hungarian empire had grown le.ss united. The Ger- 
man pari had been cut off from Germany by Prussia’s arms. The 
Hungarians established an equality with (he German-ruled half 
t)f the monarchy. In both parts, the Slavs became self-con.srious 
alter the revolution of 1848 and struggled to express themselves. 
The same process had begun even earlier in the Balkan peninsula, 
where the Christian nationalities, with the a.ssistance of the 
Great Powers, especially of Rus.sia, threw off the Turkish yoke 
and gradually o])laincd autonomy and complete independence, the 
whole culminating in the Balkan Wars of 1912-13, when they had 
Ijecome strong enough to defeat the Turks themselves. The na- 
tionalities along the Russian frontier, also, developed from the 1 
same causes, but only two were strong enough to make their cause 
much known in the rest of the world — the ilnns, because of their 
ijrevious connection with Sweden and scmi-independencc, and the 
mujiicnchable Poles, whose insurrections in 1S30 and 1863, though 
1'ulhli‘ssly put down, had .shown that they were still determined to 
assert their national rights. In other countries there were also, 
minorities, which did not accept their position, the most alive 
being the Irish, whose struggle for Home Rule or semi-independ- 
ence went on uninterruptedly throughout the 19th century. 

In pre-war Europe, therefore, there was a body of peoi)lc, 
which has been estimated at about 100 millions, which was dis- 
contented with its rulers, and wished to obtain complete independ- 
ence, or to unite with some other State, or to have some form of 
autonomy inside their present State. There were the people of 
Alsace-Lorraine the majority preferring France to Germany, or 
at least some form of autonomy, and the Danes of Schleswig, as 
'veil as the Poles of Posen and Upper Silesia of whom the former 
‘ould look back to citizenship in a Polish State of fairly recent 
'^iate, while the latter, though most of them were more recent 
‘migrants, were still conscious of their Polish nationality, which 
'-vas reinforced by their Catholicism, which contrasted with the 
^‘rotestantism of the Prussian State. 


Austria-Hungary was a mo.saic of nationalities. In the Austrian 
part (hey had been given much autonomy. The Czechs and 
Poles of the north and the Slavs of the south had obtained many 
cultural rights, and played a great part in the government. In the 
Hungarian part, however, the Magyars since they had won their 
own rights in 1867 had done their best to deny them to their 
minorities. The Slovaks and Riithencs in the north, one with an 
affinity to the Czechs, and the other to the Ruthenes of Galicia 
and Russia, were kept down in every way. The Croats and Serbs 
of the south, and the Rumans of Transylvania were more able to 
assert themselves after an independent Rumania and Serbia came 
into existence. But they were denied adequate representation 
under a p.seudo-dcmocratic constitution, and their cultural rights 
were reduced to the lowest po.s.sihle minimum. The situation was 
indeed a difficult one, for islands of Magyars and Germans ex- 
tended into these lands, and especially in Transylvania, the land- 
lords tended to be of the dominant race. An economic motive was 
thus added to the other causes of the increase of the national spirit 
of the minorities, whoso combined total was greater than that of 
the Germans in Austria, or that of the Magyars in Hungary. 

In the Balkans, though the Turks were confined to the region 
round Constantinople the subsequent interference of the Powers 
and the war between the Balkan States had resulted in large 
minorities being left under alien rule. Rumania, Serbia and Greece 
all had Bulgarian subjects. Indeed the mixture of races in Mace- 
donia and other parts was such that minorities were inevitable, 
though the tinal arrangement might have been much juster. The 
creation of Albania had made another national State, hut both in 
its northern frontier with Serbia and its southern with Greece 
national minorities were necessarily left in all three Stales. 

Meanwhile in the Russian empire the Poles were subjected to 
wor.se treatment than in Germany and, of course, much worse than 
in Austria. The Finns lost many of their old privileges and grew 
more rebellious in consequence. The peasants of the Baltic prov- 
inces of Esth.s, Letts and Lithuanians were also much affected 
by the revolution in Russia, a result of the weakness of the Gov- 
ernment in the Russo-Japanese War, and there were fierce agrarian 
outbreaks, later ruthlessly su})pre.ssed. In Ireland by 1914 the 
attempt by the Liberal Government to pass a Homo Rule bill 
against the wishes of the Protestant minority had brought civil 
war into sight. 

The World War. — The war completely reversed this situa- 
tion. From the outset each side endeavoured to foment the as- 
pirations of the minorities under the control of their enemies. 
The Germans were at first the most active, and had most suc- 
cess, because of their military victories over Russia. By this 
means a new Poland was constituted and the Baltic nationalities 
revived under German control. Attempts were even made to 
create a Ruthemian revival in South Russia. But the *\llicd efforts 
were in the long run more lasting and elective. They were gradu- 
ally able to rearh the minorities of .Austria-Hungary, efforts which 
were facilitated by the co-operation of exiles, who established 
“Governments” in the Allied cj)untries. The acce.ssion of the 
United States, where President Wilson had already advocated the 
right of self-determination, added strength to their agitation and 
money was contributed l)y their American kinsmen. When there- 
fore, the tide of war turned, the national minorities of Austria- 
Hungary asserted their right to complete independence, and 
though, by the secret treaties with Italy and Rumania, the Allies 
had somewhat violated the principle of nationality, yet they were 
already pledged to recognize the claims of the Czechs, the South- 
ern Slavs, the Rumanians, the Poles to form new Slates out of 
the mo.saic. 

Thus the Peace treaties were a recogniticni of the riglits which 
the minorities had claimed, and the new frontier lines of Europe 
followed more closely than any that had preceded them the ethno- 
graphical frontier lines. But, of course, in the intermixture of 
nationalities it was inevitable that minorities should still exist, 
and it was perhaps also inevitable that the defeated countries 
should lose more than a strict interpretation of ethnographical 
frontiers would have taken from them. Some mitigation was ob- 
tained by the institution of plebiscites in Schleswig, Klagenfurt 
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and in Upper Silesia, where the line of demarcation was later 
settled by the League of Nations. Nevertheless, both against Ger- 
many in the east, against Austria in the south and most of all on 
all the frontiers of Hungary, lines were drawn, which were in 
some cases determined by other considerations, and included 
grpater minorities than was necessary in the new States. While 
such a transfer would in any case have caused great suffering and 
protest, this has been increased by the arbitrary nature of some 
of these frontier lines. And since many of the former minorities 
now rule over those who had previously tyrannized over them, 
bitter memories tend to make them unjust in their turn. Ger- 
many, for example, while accepting to a certain extent the loss of 
Posen to Poland, has felt deeply the loss of Danzig, the corridor 
lo Poland and the partition of Upper Silesia, though these two last 
can be defended on ethnographical grounds. The Polish State 
includes also other nationalities, such as the Ruthenians of Ga- 
licia, and the White Russians, which were increased by the occu- 
pation of Vilna. The Czechs were allotted all Bohemia and there- 
fore. the two and a half million Germans in it became a minority, 
while strategic reasons included numbers of Hungarians in Slo- 
vakia, as well as the Ruthenes of the Carpathians. Similarly the 
Rumans obtained not only the inevitable islands of Magyars and 
Germans in Transylvania, but also a large .slice of Hungary proper, 
though not nearly so much as their secret treaty had promised 
them. The Italians, also, obtained a large portion of South Tirol, 
which was almost purely German, while their extension round the 
Adriatic brought many Slovenes and Serbs under their rule. Thus 
in one way or another nearly thirty millions of Europeans were 
still living as “minorities,” the majority necessarily so, since they 
were surrounded by men of other race, but others arbitrarily 
included as a result of the war. 

The situation was naturally much worse in some parts than 
others. The Germans of Czechoslovakia for example were united 
by many ties to the Czechs and were soon to take part in the 
activities of the new State. But the situation is very different 
as regards the Magyars who are sustained by the unceasing propa- 
ganda of their compatriots in Hungary. Even worse is the situa- 
tion between Hungary and Rumania, where a policy of land ex- 
propriation has added bitterness to the struggle. The minorities 
in Greece and Yugoslavia have been sustained by an active or- 
ganization, which styles itself “Macedonian,” and is only partially 
connected with Bulgaria. The Germans of the Tirol, in spite of 
promises made in 1919, have been subjected by the Italian Fascist 
Government to a regime, which has caused a loud outcry not only 
in Austria, but also in Germany. Europe still contains, therefore, 
in its minorities a number of explosive forces of which the future 
is uncertain, but which obviously need .special treatment. How far 
that has been organized under the League of Nations is described 
below, but it remains to sketch here such efforts as were made in | 
the 19th century with a similar object and the causes of their | 
failure. 

The protection of minorities by the action of an outside power 
is a very old one. It constantly occurred with regard to religious 
minorities, Cromwell’s action on Vjehalf of the Protestants of 
Piedmont being a well-known one. But the attempt to protect by 
international treaty dales only from the settlement of 1814-15; 
the British Government in.'sisicd on clauses being inserted in the 
treaty w’hich guaranteed, though only in vague terms, the rights 
of the Poles to special treatment by the Governments of Ru-ssia, 
Austria and Prussia. It was on these clau.ses that Britain and 
France founded their protests agaimst Russian action after the in- 
surrections of 1830 and 18C3. Moreover, when the new Stale of 
the Netherlands was created in 1814, by adding Belgium to Hol- 
land, the new king guaranteed, in a document drawn up by the 
victorious Allies, religious equality and equal commercial oppor- 
tunity to his new Belgian subjects. It was, however, in the 
Balkan peninsula, that the principle was to receive its fullest rec- 
ognition. New States were created out of the Turki.sh empire by 
the action of the Powers, who had therefore both the opportunity 
and the duty to place limits on the sovereign power of the new 
States, as a condition of their recognition. This policy began in 
1830 in connection with Greece and was continued throughout 


the century. It was again applied to Greece in 1863, and 18 
when additions to its territory were agreed to by the Powers { 
it was made a cardinal feature of the Treaty of Berlin. Clai 
protecting religious minorities were inserted, as a condition of 
recognition of Serbia, Montenegro, Bulgaria and Rumania. 1 
key herself could not be treated in exactly the same manner, si 
she was already an established State. But in return for the guar 
tee of her territory made in 1856 at the Treaty of Paris, the sul 
made, expres.sly as it wa.s said of his own free will, a declarat 
that he would maintain religious liberty, while in the Treaty 
Berlin the Powers took note of a similar declaration. 

One of the main causes of these provisions especially as rega 
Rumania was a desire to protect the Jews. Efforts to obtain 
them full civil rights and freedom of religion in Germany 
international action had been made as early as the Treaty 
Vienna (1815). Jewish communities in France, Britain and, la^ 
in the United States not only influenced their Governments, wl 
the Treaty of Berlin was being made, but established organizatii 
to watch over the execution of the clauses of the treaty, wh 
protected the Jews with the other national minorities. 

Nevertheless, it was admitted that this attempt to protect 
minorities by treaty was not a success. No machinery was set 
to see that the promises of the new States were carried out, i 
they were often evaded or broken. Protests could be made i 
were sometimes made by one of the signatories of the treaty, 1 
there was no means of ascertaining the facts and no method 
which the Great Powers could act as a body in the name of Euro 
Consequently the new governments who resented interference 
their domestic concerns by outside Powers found it comparativ 
easy to defy their sponsors, when they wished to do so. Wh 
therefore, the question arose at the Paris Conference, where ag 
the Jewish community through a special delegation brought tl: 
influence lo bear on the proceedings, it was only natural that so 
new method of control should be sought to protect the minoril 
in the new or greatly enlarged States, which were then be 
made. Opportunity was found in the permanent machinery of 
League of Nations, to whom the sui)ervision of the special treat 
on this .subject was entrusted. It was, of course, only on n 
States or on States that had been greatly enlarged as a result 
the war that the obligations were imposed. No Great Po^ 
would submit to them, and Italy therefore, in spite of her r 
accessions of territory, is out.side this machinery described beL 

Bibliography. — ^The best account of how the present position ai 
is in Lvs MinoriUs Nationales d' Europe ft la Guerre Mondiale, by ' 
Ruy.sscn (1023), which has a good bibliography. For the hi.storv 
protection of minorities in the 19th century see Iford L. Evans, 
Protection of Minorities,” British Year Book of International L 
iQ2ji-24; H. W. V. Tcmperley, A History of the Peace Conference 
Paris, vol. v. Chapter II. (an authoritative account of the motive.^ 
the Powers) . A German account is in F. Wertheimer, Deutschland, 
Minderheiten und der Volkerhund (Beilin, 1926). For the influence 
the Jews see Max J. Kohler and Simon Wolf, Jewish Disabilities in 
Balkan States (New York, the American Jewish Committee, iq 
and Lucien Wolf, Notes in the Diplomatic History of the Jewish Qt 
lion (Jewish Historical Society of England, 1919). (C. K. W. 

THE LEAGUE OF NATIONS 

In the new system established after the W’orld War, the Lea^ 
of Nations was entrusted with the task of guaranteeing the sti] 
lations concerning the position of minorities. The States est, 
lished, restored or territorially enlarged by the treaties of pea 
as well as Austria, Bulgaria, Hungary and Turkey, accep 
certain special obligations concerning the position of racial, 1 
guistic and religious minorities in their territories; these und 
takings, which were recognized in general as fundamental la 
of the States in question, and as obligations of international c* 
cern, were placed under the guarantee of the League of Natio 

It is perhaps well to mention that, in accordance with th 
provisions, minorities consist — apart from a clause concerning 
the inhabitants of a country — of those of its nationals who belt 
to a different race or religion, or speak a different language fn 
the majority of the population. The system therefore does 1 
affect either foreigners living in a country the majority of wh< 
population belongs to a different race, religion or language fn 
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their own, or nationals of the country belonging to minorities other 
than racial, religious or linguistic minorities, such as social or 
political minorities, etc. 

International Instruments* — The international instruments 
in force in 1928 containing stipulations for the protection of 
minorities placed under the guarantee of the League of Nations 
may be classified as follows: 

1. Special treaties signed at Paris during the Peace Conference: 

(1) Treaty between the Principal Allied and Associated Powers and 
Poland, signed at Versailles on June 28, 1919; 

(2) Treaty between the Principal Allied *and Associated Powers and 
the Kingdom of the Serbs, Croats and Slovenes, signed at St. Germain 
on Sept. 10, 1919; 

(,0 Treaty between the Principal Allied and As.sociated Powers and 
Czechoslovakia, signed at St. Germain on Sept. 10, 1919; 

(4) Treaty between the Principal Allied and Associated Powers and 
Rumania, signed at Paris on Dec. 9, 1919; 

(5) Treaty between the Principal Allied and Associated Powers and 
Greece, signed at Sevres on Aug. 10, 1920. 

2. Special chapters inserted in the general treaties of peace: 

(1) Treaty of Peace with Austria, signed at St. Germain-en-Laye on 
Sept. 10, 1919 (part iii., section v., articles 62 to 69) ; 

(2) Treaty of Peace with Bulgaria, signed at Neuilly-sur-Seine on 
Nov. 27, 1919 (part iii., section iv., articles 49 to 57) ; 

(.0 Treaty of Peace with Hungary, signed at Trianon on June 4, 
iy20 (part iii., section vi., articles 54 to 60) ; 

(4) Treaty of Peace with Turkey, signed at Lausanne on July 24, 
1923 (part i., section iii., articles 37 to 45). 

3. Declarations made before the Council of the League of 
Nations: 

(1) Declaration by Albania, dated Oct. 2, 1921; 

(2) Declaration by Estonia, dated Sept. 17, 1923; 

(3) Declaration by Finland (in respect of the Aland islands), dated 
June 27, 1921 ; 

(4) Declaration by Latvia, dated July 7, 1923; 

(5) Declaration by Lithuania, dated May 12, 1922. 

4. Conventions: 

(1) German-Polish Convention on Upper Silesia, dated May 15, 
1922 (part iii.) ; 

(2) Convention concerning the Memel Territory, dated May 8, 
i()24 (Article ii, and Articles 26 and 27 of the Statute annexed to the 
(’onvention) . 

These lists of existing international instruments show the 
exceptional character of the system of protection of minorities 
by the League of Nations. The creators of the system had no 
intention of establishing a general jurisprudence applicable wher- 
ever racial, linguistic or religious minorities existed. They .sim- 
ply aimed at facilitating the solution of the problems which 
might arise from the existence of racial, linguistic or religious 
minorities in certain countries in which there was reason to sup- 
pose that, owing to special circumstances, these problems might 
I)rcsent particular difficulties. 

It is not enough to ascertain that a more or less considerable 
Ijroportion of the population of a country belongs to a different 
race, language or religion to that of the majority in order to 
deduce the existence of a minority problem which would justify 
a special system of international protection being set up. The 
I’rench-speaking population of Switzerland and, even more, the 
population of the Italian-speaking cantons constitute linguistic 
minorities, but nobody could maintain that they need international 
])rolection. On the other hand, there are genuine minorities in 
Europe which have not been placed under the protection of the 
League of Nations, and whose situation, in the opinion of many, 
constitutes a delicate problem which could have been re.solved 
more easily and rapidly if the League had been able to inter- 
Nene. The population of the minorities which, in virtue of 
existing engagements, have been placed under the protection 
of the League of Nations, may be estimated approximately 
between 25 and 30 millions. It is extremely difficult to speak 
of the minorities outside this system of protection, because it is 
•dmost impossible to draw a line between the cases where the 
existence of a minority population raises the problem of inter- 
'1‘dional protection and where such a problem does not arise, 
i'he existence of these minority groups has led to proposals being 
^aade that a general system of minorities protection by the League 
^’f Nations should be applied to all States equally, and at dif- 


ferent times discussions on this subject have taken place in the 
League assembly. It must also be kept in mind that a certain 
number of questions which before the war presented themselves 
rather in the form of an aspiration towards territorial autonomy 
are tending now to develop into minorities questions. 

These very brief indications, which do not pretend to have 
included all the European minorities which have remained out- 
side the scope of the League’s protection, should, nevertheless, 
suffice to explain why the notion of a general system of minorities 
protection by the League of Nations, applicable to all States, is 
upheld by a large number of persons, and why it should already 
have been the subject of frequent discussion in the League. 

Even while the minorities treaties were being drafted at the 
Peace Conference, several of the States concerned raised objec- 
tions. At the plenary meeting of the Conference on May 31, 1919, 
the representatives of these countries stated that, they were pre- 
pared to accept obligations regarding the protection of minori- 
ties if all the States Members of the League accepted similar 
obligations. (See H. W. V. Tcmperlcy, History of the Peace Con- 
ference y vol. v., p. 129.) 

Moreover, the Polish delegation, in a memorandum submitted 
to the Peace Conference, pointed out that the Treaty of Ver- 
.sailles contained no stipulations concerning the protection of 
minorities in Germany similar to those which Poland was asked 
to accept concerning the protection of German minorities in 
Poland. Germany, in the chapter of her counter-proposals to the 
peace terms which concerned the League of Nations, demanded 
the general protection of minorities, and in particular the protec- 
tion of the German minorities in the territories ceded by her; 
she declared her willingness to treat minorities in her own territory 
according to the same principles. 

At the meeting of May 31, 1919, M. Clemenceau and Presi- 
dent Wilson replied to these objections. Their arguments will be 
found in Clemenceau ’s covering letter to Paderewski referred to 
below. Furthermore, the Allies, on their reply of June j 6, 1919, 
to the German counter-proposals, called attention to the guar- 
antees which would be given by the minorities treaties to the 
German minorities in the ceded territories, and noted the 
German delegation’s declaration that (iermany was prepared to 
treat minorities in her territory according to the same principles. 

The tendency towards the generalization of the sy.stem of the 
protection of minorities became evident once more at the third 
se.ssion of the Assembly of the League of Nations (1922). In 
the Sixth committee of this As.sembly the Latvian representative, 
Dr. W'alters, put forward the idea of a minorities law establi.shed 
on the same basis for all States. The Finnish representative, 
M, Erich, proposed that the Assembly should ask the Council to 
.set up a commission to study the question of the protection of 
minorities in general. The Estonian representative suj^ported this 
proiK)sal, which, however, was subsequently withdrawn. Finally, 
the Sixth committee submitted to the Assembly a number of 
resolutions, which the Assembly adopted at its meeting of Sept. 
21, 1922. The fourth of these rc.solutions was as follows: 

The Assembly expresses the hope that the States which are not bound 
by any legal obligations to the League with respect to minorities will 
nevertheless observe in the treatment of their own racial, religious or 
linguistic minorities at least as high a standard of justice and toleration 
Jis is required by any of the treaties and by the regular action of the 
Council. 

Three years later, in 1925, at the sixth session of the Assembly 
("meeting of Sept. 14, 1925), the Lithuanian delegation submitted 
the following proposal: 

The Lithuanian delegation proposes that the Sixth Assembly of the 
League should set up a special committee to prenare a draft convention 
to include all the States Members of the League of Nations and .setting 
forth their common rights and duties in regard to minorities. 

This proposal was discussed by the Sixlh committee of the 
As.sembly at its meeting of Sept. 16, 1925. The majority of the 
speakers who took part in the debate were opposed to the Lithua- 
nian view; a few wished to reserve their opinion; and the Ruma- 
nian and Polish representatives declared themselves in favour of 
the proposal in principle. The Lithuanian delegate having finally 
withdrawn his proposal, the A.ssembly decided, on Sept. 22, to 
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inform the Council of the discussion which had taken place in 
the Sixth committee in this connection. The Council, at its meet- 
ing of Dec. 9, 1925. merely took note of the Assembly’s resolution. 

At the same meeting of the Council, M. de Mello Franco, 
(Brazil), as rapporteur on minorities questions, stated his personal 
views, in the course of which he pronounced definitely against 
generalizing the .system for the protection of minorities. In M. 
de Mello Franco s opinion, “the mere co-existcnce of groups of 
persons forming collective, entities, racially different, in the terri- 
tory and under the jurisdiction of a State, is not sufficient to 
create the obligation to recognize the existence in that State, side 
by side with the majority of its population, of a minority requiring 
a protection entrusted to the League of Nations. In order that 
a minority, according to the meaning of the present treaties, should 
exist, it must be the product of struggles, going back for cen- 
turies, or perhaps for shorter periods, between certain nationali- 
ties, and of the transference of certain territories from one sov- 
ereignty to another through successive historic phases.” As these 
factors were not constant in all the States Members of the League 
of Nations, it would not be possible, in M. de Mello Franco’s 
opinion, for all these States to adhere to a general convention 
such as that proposed by the Lithuanian representative. 

THE PROTECTION OF MINORITIES UNDER THE 
GUARANTEE OF THE LEAGUE OF NATIONS 

The Minorities Treaties. — In pursuance of certain clauses 
in the general treaties of peace, Greece, Poland, Rumania, Czecho- 
slovakia and the Kingdom of the Serbs, Croats and Slovenes 
agreed to the insertion in special treaties with the principal Allied 
and Associated Powers of the provisions which these Powers 
judged necessary to protect the interests of inhabitants differing 
from the majority of the population of the.se States in race, lan- 
guage or religion. For Greece, see Treaty of Ncuilly, article 46; 
for Iceland, Treaty of Versailles, article 93 ; for Rumania, Czecho- 
slovakia and the Kingdom of the Serbs, Croats and Slovenes, 
Treaty of St. Germain, articles 60, 57 and 51 respectively. Articles 
44 and 47 of the Treaty of Trianon confirm the pledges given to 
Hungary by the Kingdom of the Serbs, Croats and Slovenes and 
Rumania respectively. 

The drafting of these treaties was entrusted to a commission of 
the Peace Conference, called the Commission on New Stales, set 
up on May i, 1919. The following countries were represented on 
this commission: France (M. Bcnhclot), the United States (Mr. 
Miller and Mr. Hudson), Great Britain (Mr. Headlam Morlcy), 
and later also Italy (M, de Martino and M. Casloldi) and Japan 
(M. Adatci). 

The first treaty prepared by this commission was that concluded 
with Poland. Its text was transmitted to M. Paderewski, the prime 
minister of Poland, with a letter from the president of the Con- 
ference, M. Clemcnreau. This letter may be said to contain the 
“considerations” which in the Peace Conference’s opinion form : 
the basis of all treaties dealing with minorities. The letter first of | 
all lays stress on the fact that the minorities treaties do not inaugu- 
rate any fresh departure, it had for a long time, said M. Clemen- 
ceau. been the established procedure of the public law of Europe, 
when a new State was created, or when an existing State absorbed 
any considerable amount of territory, for the formal recognition 
of the situation by the (ireat J’owers to be accompanied by a 
request on the part of these Powers to the Government thus 
recognized that it should undertake to apply certain definite prin- 
ciples of government in the form of an agreement pos.sessing an 
international character. 

M. Clemenceau went on to point out that the new minorities 
treaties nevertheless differed in form from previous conventions 
relating to .similar questions. This change of form was a ncce.ssary 
consequence of an essential part of the new .system of international 
relations inaugurated by the establishment of the League of 
Nations. Formerly the guarantee for provisions of this nature 
wa.s vested in the Great Powers. Experience had shown that this 
arrangement was ineffective in practice, and it wa.s also open to 
ihe criticism that it might give the Great Powers, either individ- 
ually or in combination, a right (0 interfere in the internal consti- 


tution of the States affected which could be used for pur 
political purposes. In the new system the guarantee was entrus 
to the League of Nations. Furthermore, added M. Clemence 
a clause had been inserted in the treaties by virtue of which c 
pules which might. arise in connection with the guarantees 
question should be submitted to the Permanent Court of Int 
national Justice. In this way the differences which might ai 
were removed from a political (0 a juridical sphere — a fact wh 
facilitated an impartial decision. 

The stipulations relating to the protection of minorities o 
tained in the special minorities treaties and in the treaties 
peace mentioned in category 2 were placed under the guaran 
of the League of Nations by special resolutions of the Council 
the League. See report to the Sixth Assembly on the work of 1 
Council and the secretariat (pages 44 and 45). 

Declarations Made Before the Council. — On Dec. 15, 19 
the Assembly, on the fifth committee’s proposal, adopted the f 
lowing resolution: 

In the event of Albania, the Baltic and the Cauca.sian Stale.s be 
admitted to the League, the Assembly requests that they should t; 
the necessary measures to enforce the principles of the minori 
treaties, and that they should arrange with the Council the del 
required to carry this object into effect. 

Of the above Slates, Albania and Finland were alone admiti 
during the First Assembly, and questions regarding the minorit 
in these two countries were considered by the Council at sevc 
of its meetings. 

As early as June 27, 1921, the Council of the League of Natio 
after recognizing the sovereignty of Finland over the Ala 
islands, adopted a resolution regarding the guarantees which F 
land undertook to grant to the population of the Aland islands 
the preservation of their language, their culture and their lo 
Swedish traditions. By the terms of this resolution, the Cour 
was to see that the guarantees were duly observed. J^'inland was 
forward to the Council, together with its own observations, a 
complaints or claims by the Aland landsting on the application 
thc.se guarantees, and the Council could consult the Pcrmani 
Court of International Justice if the question was of a legal natu 

Finland further submitted to the Council a memorandum c< 
veying detailed information as to the rights guaranteed to mini 
ities in Finland by the constitutional law of that country. 1 
Council noted this information at its meeting of Oct. 2, 19 

At the same meeting the Albanian representative signed a dec 
ration containing provisions similar to those in the minorit 
treaties. This declaration was ratified by Albania on Feb. 17, 19 
and placed under the guarantee of the League of Nations. 

During the Second Assembly, before the admis.sion of Eston 
Latvia and Lithuania to the League, the representatives of thi 
States signed a declaration by which the Estonian, Latvian a 
Lithuanian Governments accepted the Assembly resolution of D 
15, IQ20, and stated their readiness to enter into negotiations w 
the Council for the purpose of determining the scope and t 
details of the application of their international obligations for I 
protection of minorities. 

The Council, in Jan. 1922, requested the representative of Bra 
to enter into negotiations with the representatives of these Stat 

On May 12 the representative of Lithuania. M. Sidzikausk 
signed before the Council a declaration containing provi.sic 
similar to those in the Polish Minorities Treaty. 

Minority questions in Latvia and Estonia have been on t 
agenda at several meetings of the Council, and the represenlati\ 
of Estonia and Latvia submitted several memoranda giving t 
views of their Governments. 

At a meeting of the Council on July 7, 1923, the Latvian dc 
gation made a declaration containing proposals which were : 
cepted by the Council and which the Latvian Government si 
sequcntly approved on July 29, 1923. 

This declaration brought lo an end the negotiations between i 
Latvian Government and the Council with regard to the protect! 
of minorities in Latvia. The Council, however, retains the right 
re-open the question if it considers that the position of minorit 
in Latvia does not correspond to the general principles embodi 
in the Minorities treaties. The Latvian Government may al 
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ask that the negotiations be taken up again. The declaration, fur- 
thermore, contains stipulations as to the procedure to be adopted 
for petitions addressed to the League concerning the position 
of minorities in Latvia. This procedure is similar to that estab- 
lished by the Council for countries that have signed the minorities 
treaties. The Latvian Government undertakes in principle to give 
the Council any information that it may require if a question 
concerning the position of minorities in Latvia is brought before 
it by one of its members. In case of differences of opinion on 
questions of law or fact arising out of the declaration, either the 
Latvian Government or the Council may request that the differ- 
ence be brought before the Permanent Court of International 
Justice for an advisory opinion. At its meeting of Sept. 17, 1923, 
the Council adopted a resolution and accepted proposals contained 
in a declaration which was enounced by the Estonian repre- 
sentative. 

According to this resolution, the Council takes note of the 
information communicated to it by the Estonian representative 
in his report of Aug. 28, J923, concerning the position of racial, 
linguistic and religious minorities in Estonia. The report states 
that the protection of minorities in Estonia is at present provided 
for by the Estonian constitution in a manner conforming to the 
general principles embodied in the minorities treaties. The Coun- 
cil, however, retains the right to reconsider the position of minor- 
ities in Estonia in case the application of the principles of the 
minorities treaties as laid down in the recommendation of the 
League Assembly voted on Dec. 15, 1920, should no longer be suf- 
ficiently safeguarded. For this purpose the Council may ask the 
Estonian Government to furnish it with any information it may 
require as to minorities questions that may be brought before it 
by one of its members. In case of differences of opinion on 
questions of law or fact arising out of this resolution, recourse 
may be had to the Permanent Court of International Justice for 
an advisory opinion. 

The declaration subsequently made by the Estonian repre- 
sentative laid down the procedure to be followed with regard to 
information addres.sed to the League on the position of minorities, 
rhis procedure corresponds to that already described in the case 
of Latvia. 

The Conventions. — ^The decision which was adopted on Oct. 
20, 1921, by the conference of ambassadors in conformity with 
I he opinion expressed by the Council of the League, lays down 
as follows: 

( 1 ) That the Polish Minoritie.s Treaty of June 28, 1919, i.s applicable 
f<» the Polish portion of Upper Silesia; 

(2) That considerations of equity, as well as the maintenance of the 
eronomic life of lli)pcr Silesia, require that the German Government 
-’ll (Mild accept .similar provisions, at least for a provisional period of 
IS years, as regards the German portion of Upper Silesia; 

(3) That the provisions of the convention to be concluded between 
the German and Polish Governments in this connection should coasti- 
tute obligations of international concern both for Germany and for 
l*oland, and .should be placed under the guarantee of the League of 
Nations in the same manner as those of the treaty of June 28, 1919. 

On the basis of this decision, negotiations between Germany 
■uKi Poland were begun at Beuthen in Dec. 1921, and were resumed 
*it Geneva on Feb. 15, ]92 2. 

The results of these negotiations were embodied in part III. 
'articles 64-158) of the German-Polish Convention signed at 
Geneva on May 15, 1922. 

The first division of this part of the Convention contains a 
\vnoptic tabic, setting out in one column tho.se articles of the 
I’olish Minorities Treaty which Poland undertakes to apply in^ 
lie Polish portion of Upi^er Silesia, and in another column parallel 
‘iigagcments entered into by Germany. 

However, in order that the protection of minorities in the 
i>iebiscite portions of the territory might be based upon principles 

equitable reciprocity, and in order that the special conditions 
‘I'ising out of the provisional regime might receive due considcr- 
•tion, the contracting parlies agreed to observe, for a period of 
'5 years, certain more detailed provisions concerning civil and 
.'f>lifical rights, religion, private education, public elementary edu- 
l^tion, vocational training and extension classes, secondary and 
higher education, the official language of administration and the 


language to be employed in all legal proceedings of whatever 
nature. 

The Convention also deals with the right of petition and 
methods of appeal. A minorities office is to be set up in each por- 
tion of the plebiscite territory. Persons belonging to a minority 
may, after having filed a complaint with the highest administra- 
tive authority, submit a petition to the minorities office of their 
State for consideration. If the minorities office docs not succeed 
in obtaining satisfaction for the petitioners, it will transmit the 
petition, together with any comments it may wish to make, to 
the president of the Mixed Commission for his opinion. The 
president will give the members of the Mixed Commission an 
opportunity to express their views. (The Mixed Commission is 
composed of two Germans and two Poles, with a president of 
some other nationality.) 

The president will then make known his opinion to the minori- 
tics office, which will communicate it to the proper admini.strative 
authorities. In ca.se the petitioners are not satisfied with the find- 
ings of the administrative authority, they may appeal to the 
Council of the League of Nations. 

Such appeals must be addressed to the minorities oflice, which 
will see that they are forwarded to the Council by the Govern- 
ment. 

The Council is also competent to give a decision concerning 
any individual or collective petition addressed to it directly by 
persons ln‘longing to a minority. 

The Convention concerning the Memel Territory contains only 
tw'o provisions relating to the protection of minorities. T’he first 
(article ii of the Convention and article 26 of the statute 
annexed to it ) stipulates that the Lithuanian declaration of May 
12, 1922, applies to minorities within the Memel Territory, with 
the exception of paragraph 4 of article 4, relating to the use of 
the minority languages in the law courts. This exception is due 
to the fact that, in accordance with the second stipulation 
(article 27 of the statute) the Lithuanian and the (ierman lan- 
guages arc recognized on the same footing as official languages in 
the Memel Territory. 

Certain States have concluded special conventions concerning 
the position of their rc.spcctive minorities, but tho.se have not been 
placed under the guarantee of the League of Nations, c.g., the 
Treaty of Briinn between Austria and Czechoslovakia, dated 
June 7, 19TI0; the Treaty of April 23, 1925, between I’oland and 
Czechoslovakia, etc. Mention may also be made of article 33 
of the Convention of Nov. 9, 1920, between Poland and the 
Free City of Danzig, under which Danzig undertakes to apply 
to minorities provisions similar to tho.se which are applied by 
Iceland in execution of the Poli.sh Minorities Treaty. The 
Agreement of Oct. 24, 1921, between Danzig and Poland, in exe- 
cution of the Convention of Nov. 9. T(^2 o, deals in articles 225 
and 226 with the question of language, and in article 227 and 
annex with the question of education in connection with the Poli.sh 
minority at Danzig. 

THE RIGHTS AND DUTIES OF MINORITIES 

Various treaties guaranteed to racial, linguistic or religious 
minorities certain rights, which may be grouped under the follow- 
ing headings; (a) a number of general rights more or less com- 
mon to all minorities in countries which have accepted the sys- 
tem of the protection of minorities by the League; (h) certain 
special rights guaranteed to minorities situated in more or less 
except iona 1 c i re u ms t an ccs. 

GENERAL RIGHTS 

Right to Nationality. — The various minorities treaties con- 
tain special provisions with regard to changes in nationality as a 
result of territorial redistribution^ The principle contained in 
these provisions is that the nationality of a newly-created or 
enlarged country may be acquired: (a) by the fact that a person 
was habitually re.sident in the transferred territory, or had rights 
of citizenship (or “pertinenza”) there at the time of the coming 

"Articles of the Treaties of Peace w’lth Au.'^tria, Bulgaria, Hungary 
and Turkey which refer to nationality had not been jdaced under the 
guarantee of the League until i() 29 . 
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into force of the treaty^ and (b) by the fact that a person was 
born in the territory of parents habitually resident there, even 
though at the date of the coming into force of the treaty the 
persons concerned were not themselves habitually resident in the 
territory*. 

The various treaties also lay down that all persons born in the 
territory of one of these States and not born nationals of another 
State shall ipso facto become nationals of such State. 

Finally, the minorities treaties contain certain provisions with 
regard to the right of option. Persons over 18 years of age who, 
as a result of territorial changes and the operation of provisions 
regarding nationality, became nationals of one of the new or 
territorially enlarged States, were allowed to opt for any other 
nationality which was open to them. The period fixed in the 
minorities and peace treaties for the exercise of this right of 
option was two years as from the date of the coming into force 
of these treaties. Persons who exercised this right were, within 
the succeeding twelve months after option, to leave the territory 
of the State whose nationality they had lost. The treaties author- 
ized them to retain their immovable property in the territory of 
the State which they had left and to carry with them their mov- 
able property of every description, no export duties being im- 
posed upon them in connection with the removal of such property. 
The minorities treaties contain a special clause under which the 
Slates concerned undertake to place no hindrance of any sort in 
the way of e.xercise of this right of option. 

Life, Personal Liberty and Freedom of Worship. — Under 
the minorities treaties, the various States undertake to assure 
to all their inhabitants full and complete protection of life and 
liberty; they recognize that their inhabitants shall be entitled to 
the free exercise, whether public or private, of any creed, religion 
or belief whose practices are not inconsistent with public order or 
public morals. 

These rights therefore have been established not merely on 
behalf of citizens belonging to a minority, but for the benefit 
of all the inhabitants of the country. Nevertheless, as will be ex- 
plained later, the League s guarantee ai)plics only in the case of 
persons belonging to racial, linguistic or religious minorities. 

Equal Treatment. — The various minorities treaties embody 
the following general principles: (a) equality of all nationals of 
the same country before the law, (6) equality in the matter of 
civil and political rights, and (c) equality of tre^ment and 
security in law and in fact. 

In the arguments in support of its Advisory Opinion No. 6 
with regard to the question of settlers of German origin in Poland, 
the Permanent C'ourt of International Justice interpreted these 
l)rovisions on equality as follows: “The facts that no racial dis- 
crimination appears in the text of the law of July 14, 1920, and 
that in a few instances the law applies to non-German Polish 
nationals w’ho took over property as purchasers from original 
holders of German race, make no substantial difference. . . . 
There must be equality in fact as well as ostensible legal equality 
in the sense of the absence of discrimination in the words of the 
law.” 

The treaties also lay down that differences of race, language or 
religion shall not prejudice any national of the country in the 
matter of admission to public employments, functions and honours 
or the exercise of professions and industries; that nationals be- 
longing to minorities shall have an equal right to establish, 
manage and control at their own expense charitable, religious 
and social institutions, schools and other educational establish- 

Un the case of Poland, the Serb-Croat-Slovene Kingdom and 
Czetho.slovakia, this provision must be interpreted in conjunction with 
certain provisions of the Treaties of Versailles (article qt, § 2), of St. 
Germain (article 76), and Trianon (article. 62), according to which 
persons who established their place of residence or acquired rights of 
citizenship in various circumstances subsequent to a certain date (Jan, 
I, 1 90S in the rase of Poland, and Jan. i, 1910, in the case of the King- 
dom of the Serbs, Croats and Slovenes and Czechoslovakia) do not 
acquire the nationality of the.se States without an authorisation from 
the latter. 

‘^In its .Advbory Opinion, Number 7, of Sept. 15, 1923, the Perma- 
nent Court of International Justice interpreted this provision, with 
regard to the Polish Treaty, as referring only to the habitual re.sidencc 
of the jiarents at the date of birth of the persons concerned. 


ments, with the right to use their own language, and to exercise 
their religion freely therein. 

The Use of the Minority Language. — ^These rights as de- 
fined in the treaties take the form of three obligations accepted 
by the States concerned, namely : 

(fl) The obligation to impose no restriction on the free use by any 
national of any language in private intercourse, in commerce, in reli- 
gion, in the press or in publications of any kind, or at public meetings. 

(/)) The obligation to grant nationals speaking a language other 
than the official language adequate facilities for the use of their lan- 
guage, either orally or in writing before the courts. 

(c) The obligation to grant adequate facilities in towns and districts 
where there is a considerable proportion of nationals siieaking a lan- 
guage other than the official language of the State, to ensure that in the 
primary schools* the instruction shall be given to the children of such 
nationals through the medium of their own language. 

This provision docs not, however, prevent the Government 
from making the teaching of the official language obligatory in 
these schools. 

Public Funds. — The treaties also lay down that in towns and 
districts where there is a considerable proportion of nationals of 
the country belonging to racial, religious or linguistic minorities, 
these minorities shall be assured an equitable share in the enjoy- 
ment and application of the sums which may be provided out. of 
public funds under the Stale, municipal or other budget, for edu- 
cational, religious or charitable purposes. 

SPECIAL RIGHTS 

Jewish Minorities, (a) Greece. — ^In towns and districts 
where there is a considerable proportion of Greek nationals of 
the Jewish religion the Government undertakes to respect their 
Sabbath. This provision does not, however, exempt Jews from 
such obligations as shall be imposed upon all other Greek nationals 
for the necessary purposes of military service, national defence 
or the preservation of public order (article to of the Greek 
Minorities Treaty). 

(b) Lithuania afid Poland. — ^Thc Lithuanian Declaration 
(article 7) and the Polish Treaty (article 10) provide for the 
constitution of educational committees appointed by the Jewish 
communities with a view to providing under the general control 
of the State for the distribution of the proportional share of 
public funds allocated to Jewish schools and for the organization 
and management of these schools. Re.spect for the Sabbath is 
also stipulated. It is also laid down that no election shall be held 
on a Saturday. This provision, however, does not exempt Jews 
from such obligations as shall be imposed upon all other nationals 
for the necessary purpo.ses of military service, national defence or 
the pre.servation of public order. (Article 8 of the Lithuanian 
Declaration and article ii of the Poli.sh Treaty.) 

(c) Rumania recognizes as Rumanian nationals ipso facto 
and without the requirement of any formality Jews inhabiting 
any Rumanian territory, who do not possess another nationality 
(article 7 of the Rumanian Minorities Treaty). 

Valachs of Pindus. — Greece has agreed to accord to the 
communities of the Valachs of Pindus local autonomy under the 
control of the Greek State, in regard to religious, charitable or 
scholastic matters. (Article 12 of the Greek Minorities Treaty.) 

Mount Athos. — Clreece has agreed (article 13 of the Greek 
Minorities Treaty) to recognize and maintain the traditional 
rights and liberties enjoyed by the non-Greek monastic com- 
munities of Ml. Athos under article 62 of the Treaty of Berlin, 
which reads: “The monks of Mount Athos, of whatever count r> 
they may be natives, shall be maintained in their former pos- 
sessions and advantages, and shall enjoy, without any exception, 
complete equality of rights and prerogatives.” 

Muslims in Albania, Greece and the Scrb-Croat-Slo* 
vene Kingdom. — ^The Greek Treaty (article 14), the Treatv 
with the Kingdom of the Serbs, Croat.«^ and Slovenes (article k ■ 
and the Albanian Declaration (articles 2 and 3) lay down that a'l 
necessary measures shall be taken to enable questions of famil' 
law and personal status to be regulated in accordance with 

Tt should be observed that in the Czechoslovak Treaty there is n;’ 
mention of “primary schools,” the word employed being “instruction 
in general without any limitation. 
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Muslim usage. At the same time these treaties guarantee the 
protection of mosques, cemeteries and other religious establish- 
ments. 

Czech and Saxon Communities in Transylvania. — 

Rumania has agreed to grant these communities local autonomy 
in religious and scholastic matters, subject to the control of the 
Rumanian State (article ii of the Rumanian Minorities Treaty). 

Ruthene Territory South of the Carpathians.— -Czecho- 
slovakia has agreed to constitute this territory as an autonomous 
unit within the Czechoslovak State, and to accord to it the 
fullest degree of self-government compatible with the unity of 
that State. The regime is, according to the provisions of the 
treaty, to include a special diet having powers of legislation in all 
linguistic, scholastic and religious questions, in matters of local 
administration, and in other questions which the laws of the 
Czechoslovak State may assign to it. The governor of this terri- 
tory must be appointed by the president of the republic and its 
officials must be chosen as far as possible from the inhabitants 
of the territory (articles lo to 13 of the Czechoslovak Minorities 
Treaty). 

THE DUTIES OP MINORITIES 

The treaties contain no stipulations regarding the ‘‘duties” of 
minorities towards the States of which they form part. 

The Third Ordinary Assembly of the League, however, in 
ig22, when defining certain points of the procedure to be fol- 
lowed in settling minority questions, also adopted the two 
following resolutions regarding the “duties” of minorities: 

While the Assembly recognizes the primary right of the minorities to 
be protected by the I^eague from oppression, it also emphasizes the duty 
incumbent upon persons belonging to racial, religious or linguistic 
minorities to co-operate as loyal fellow-citizens with the nations to 
which they now belong. 

The secretariat of the League, which has the duty of collecting 
information concerning the manner in which the minorities treaties arc 
carried out, should not only assist the Council in the .study of com- 
plaints concerning infractions of these treaties, but should also assist 
the Council in ascertaining in what manner the persons belonging to 
racial, linguistic, or religious minorities fulfil their duties towards their 
States. The information thus collected might be placed at the disposal 
of the States Members of the League of Nations if they so desire. 

THE LEAGUE OF NATIONS GUARANTEE AND 
PROCEDURE 

All the Minorities Treaties, and also the chapters of the treaties 
of peace with Austria, Bulgaria, Hungary and Turkey^ which 
relate to minorities, contain a clause establishing a League of 
Nations guarantee for such of their provisions as affect minorities. 
This clause reads as follows: 

Poland (or Au.stria, Czechoslovakia, etc.) agrees that the .stipula- 
tions in the foregoing Articles, so far as they affect persons belonging to 
racial, religious or linguistic minorities, constitute obligations of inter- 
national concern and shall be placed under the guarantee of the League 
of Nations. They .shall not be modified without the assent of a majority 
of the Council of the League of Nations. The United States, the British 
empire, France, Italy and Japan^ hereby agree not lo withhold their 
a.ssent from any modification in these articles which is in due form 
assented to by a majority of the Council of the League of Nations. 

Poland (or Austria, Czechoslovakia, etc.) agrees that any Member 
of the Council of the League of Nations shall have the right to bring 
to the attention of the Council any infraction, or any danger of infrac- 
tion, of any of these obligations, and that the Council may thereupon 
take such action and give such direction as it may deem proper and 
effective in the circumstances. 

Poland (or Austria, Czechoslovakia, etc.) further agrees that any 
difference of opinion as to questions of law or fact arising out of thc.se 
Articles between the . . . Government and any one of the principal 
Allied and Associated Powers or any other Power, a Member of the 
Council of the League of Nations^, shall be held to be a dispute of an 
international character under article 14 of the Covenant of the League 
of Nations. The . . . Government hereby consents that any such 


/The Albanian and Lithuanian Declarations contain the same pro- 
vision. For Estonia and Latvia, see p. 558. 

^The Treaties of Peace with Austria, Bulgaria and Hungary read as 
follows: “The Allied and Associated Powers represented on the Coun- 
<^11 . . . ” The United States of America is not mentioned in the 
Treaty of Lausanne. 

®Thc Treaty of Lausanne reads as follows here: “ . . . and any one 
of the other Signatory Powers or any other Power, a member of the . 
Council of the League of Nations . . . (article 44) .” 


dispute shall, if the other party thereto demands, be referred lo the 
Permanent Court of International Justice. The decision of the Perma- 
nent Court shall be final and .shall have the same force and effect as 
an award under article 13 of the Covenant. 

The first paragraph of these provisions confines the League’s 
guarantee to “persons belonging to racial, religious or linguistic 
minorities.” The significance of this restriction will be realized 
when we remember that the Minorities Treaties establish certain 
very important rights, such as the right to protection of life and 
liberty and certain rights as to equality, and this not only for the 
benefit of minorities but for that of all nationals, and indeed all 
the inhabitants of the country. If, therefore, a State which had 
subscribed to these undertakings infringed any provision cstab- 
li.shing one of these rights, to the prejudice of a person not belong- 
ing to a minority, such an act would not bring the League’s 
guarantee into play as the guarantee in this case applies only 
with regard to minorities. 

According to the second paragraph, the members of the council 
(in other words certain Governments) alone have the right to 
bring to the attention of the Council any infraction or danger of 
infraction of any of the provisions relating to minorities. Accord- 
ingly, the report of the Italian representative, M. Tittoni, adopted 
by the Council on Oct. 22, 1920, mentions the sharp distinction 
between the right of the members of the Council (that is to say, 
certain Governments) to bring to the attention of the Council 
any infraction or danger of infraction of the terms of the treaties, 
and the right of the minorities themselves, or of States not 
represented on the Council, to bring such infractions or dangers 
of infraction to the League’s notice. The directing of the 
Council’s attention by one or more of its meinbers to an infrac- 
tion or danger of infraction is a judicial act which has the effect 
of bringing the question officially to the Council’s notice, whereas 
a communication by which an infraction or danger of infraction 
is brought to the League’s notice otherwise than by a Member 
of the Council merely constitutes a p)ctition or report and cannot 
in it. self have the effect of officially bringing the matter before 
the Council. 

The right of the treaties thus established, according to which 
members of the Council alone can notify the Council of cases 
of infraction of the Minorities Treaties, has on a number of 
occasions given rise to discussion and controversy. Thus, at the 
time of the negotiations which led to the Albanian Declaration 
regarding the protection of minorities, the Greek Government 
asked that a clause should be inserted granting it the right to 
bring to the notice of the Council any infraction or danger of 
infraction of the obligations which Albania was about to assume. 
The Council thought that there was no occasion to insert such 
a clause, as it would have const it ufcci an exception to the general 
principles adopted in all the Minorities Treaties. {See Minutes of 
the 14th Session of the Council Sept .-Oct. 1921, pp. 115 and 
162.) In 1925 Count Afjponyi, the Hungarian rep^re.scnt alive at the 
Sixth session of the Assembly, maintained that it ought to be 
possible for the Council to be notified directly, by means of 
petitions from certain sources — from supreme ecclesiastical organ- 
izations or the cultural or economic institutions of the different 
countries. {See Records of the 6th Assembly | plenary meetings], 
page 73.) M. de Mello Franco (Brazil), discussing this question 
in the personal statement which he made to the Council on 
Dec. 9, 1925, drew attention to the practical difficulties to which 
.such a procedure would give rise, and also asserted that it was 
incomp 3 atible with the letter of the treaties in force, by which 
even States which are members of the League but have no seat 
on the Council have no power to bring to the latter’s notice cases 
of infraction or danger of infraction of the terms of the minorities 
treaties. 

The second paragraph of the provisions concerning the League 
of Nations guarantee further lays down that when once a Minor- 
ities question has been brought before it, the Council may “there- 
upon take such action and give such direction as it may deem 
proper and effective in the circumstances.” 

The extremely general character of this wording and the wide 
powers it confers upon the Council will at once be noticed, as also 
the fact that no indication is given as to the procedure to be fol- 
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lowed by the Council in the settlement of Minorities questions^. 
The only rule of procedure applicable to this paragraph is that 
provided in article 4 of the Covenant of the League, which lays 
down that any member of the League not represented on the 
Council shall be invited to send a representative to sit as a mem- 
ber at any meeting of the Council during the consideration of 
matters specially affecting the interests of that member. 

In practice the Council has always felt that it should act as an 
organ of conciliation in these matters, and accordingly all the 
Minorities questions wnth w'hich it has had to deal have been settled 
by agreement with the Governments concerned. In two cases (the 
questions of settlers of German race in Poland and the acquisition 
of Polish nationality), the Council asked the Permanent ( 3 ourt of 
International Justice for an advisory opinion on certain points. 

The third paragraph of the provisions relating to the League 
of Nations guarantees deals with the reference of minorities ques- 
tions to the Permanent Court of International Justice. M. 
Clemenccau himself, in his covering letter to the Polish Minorities 
Treaty cmpliasized the importance of this clause whereby, as 
he said, “differences which may arise will be removed from the 
political sphere and placed in the hands of a judicial body.’' 
Acting in the spirit of this declaration the Third Assembly, in its 
resolution II. of Sept. 21, 1922, recommended that the members 
of the Council should appeal without unnecessary delay to the 
Permanent Court of International Justice for a decision in case 
of a difference of opinion with the Governments concerned as to 
questions of law or fact relating to the application of the minor- 
ities treaties. 

PROCEDURE 

The Council did not consider it necessary to institute a special 
procedure for the examination of minorities que.stions brought 
before it by any of its members, but laid down such procedure 
for ixftitions and communications in regard to the protection of 
minorities addressed to the League but not sponsored by any of 
the members of the Council. 

This procedure provides machinery within the framework of 
the treaties, enabling minorities to appeal to the League by means 
of petitions, and it also ensures consideration of these petitions by 
a suitable body. 

The treaties merely refer to the duty incumbent upon members 
of the Council of seeing that the clauses provided for the benefit 
of minorities arc duly ob.scrvcd, but the members of the Council 
realized, even at their very first meetings, that, however desirous 
they might be of observing the spirit of the minorities treaties, 
they would find it very difficult in practice to keep themselves 
directly informed as to how these treaties were being applied. 
Moreover, it >vas in some ways undesirable that minorities should 
apply direct to members of the Council individually; appeals of 
this kind would have the same disadvantages as the old system 
of protection of minorities by the intervention of the Great 
Powers which the League of Nations guarantee had been .specifi- 
cally intended to obriate. The direct appeal of minorities to a 
foreign power would have the further di.sadvantage that it might 
be interpreted by the Government under which the minorities 
were placed as an act of disloyalty on their part. It was in order 
to obviate these difficulties that the Council of the League estab- 
lished its procedure for minorities as the best method of rendcr- 

*Thc report submitted by the Sixth committee to the Third Assembly 
('1922) mentions an observation by Prof. Gilbert Murray (South 
Africa) to the effect that in certain localities of mixed population, where 
conflicts were frequent and serious, order had frequently been main- 
tained and tranquillity restored by the mere presence of consuls or other 
representatives of foreisn Governments who could impartially report 
on events and brimr to bear the influence of a wider public opinion. 
Prof. Gilbert Murray also observed that ca.ses might arista in which the 
presence of such a representative of the League might have an even 
more beneficent effect, in view of the disinterestedness and the moral 
prestige posses.sed bv the T^eaguc, and suggested that the Council might 
well consider the de.sirability in suitable cases of employing such repre- 
sentatives, with the consent of the Government concerned, to allay 
public excitement and gradually restore tranquillity in disturbed dis- 
tricts. The Committee felt the force of these ob.ser\'ations and placed 
them on record, but, considering the variety of possible contingencies 
and the wide discretion in the hands of the Council for meeting them, 
thought best not to embody the proposals in a definite resolution. 


ing effective the protection guaranteed to minorities by the 
League. 

The Council was also anxious to give minorities a guarantee 
that their petitions would receive serious consideration; hence 
the institution of the “Minorities Committee.” 

The system of procedure as it exists to-day was not established 
all at once; it is the outcome of long experience and a series of 
adaptations. It is to be found in a number of Council resolutions 
which supplement or rectify each other, namely the report of the 
Italian representative and the Council, resolutions of Oct. 22 and 
25, 1920, and the resolutions of June 27, 1921, Sept. 5, 1923, and 
June 10, 1925. 

The basic idea underlying the procedure thus instituted is that 
petitions are intended purely for purposes of information. The 
Council has carefully eliminated anything that might lead to 
procedure in which the respective cases of the minority and of 
the Government concerned would be heard as if they were two 
parties to a lawsuit, because it considered that such a situation 
was incompatible with the ideas and principles underlying the 
present organization of Slates. 

Accordingly the secretary-general in principle merely acknowl- 
edges the receipt of a petition, and does not keep the petitioner 
informed as to what is done with it. (On this subject see the 
memorandum of the secretary-general, approved by the Council 
on June 10, 1926 \Ofjiicial Journal, July, 1926, pp. 878 and 986J.) 
The po.sition of the petitioner in this procedure has frequently 
given rise to controversy. Reference may be made, for instance, 
to the speech of the Hungarian representative. Count Apponyi, 

I at the Sixth session of the Assembly (Sept. 14, 1925). On that 
occasion Count Apponyi expressed himself definitely in favour of 
a procedure in which both parties, and therefore the repre- 
sentatives of the petitioners, would have an opportunity of pre- 
senting their case. In reply to this, M. de Mcllo Franco (Brazil) 
said in his personal statement to the Council dated on Dec. 9, 
1925, that in his opinion such a conception “would give rise to 
dangers which would threaten the moral ends towards which the 
system of protection instituted by the minorities treaties is 
tending.” 

An analysis is given below of the various Council resolutions 
laying down the procedure for minorities’ petitions (Resolutions 
of Oct. 22 and 25, 1920, June 27, 1921, Sept. 5, 1923, June 10, 

1925)- 

Acceptance of PetitionSi^As soon as a petition regarding 
the protection of minoritic.s is received by the League secretariat 
it is submitted to a preliminary examination by the competent 
section. The object of this examination is to decide whether the 
Iietition can be accepited and the necessary procedure applied to 
it, or whether it should be declared inadmissible and rejected. 

It is the secretary-general who has to decide whether a petition 
can be accepted or not. The Government to which the petition 
refers may, however, object to this decision, in which case the 
question must be submitted to the acting President of the Council, 
who may appoint two other members of the Council to assist him 
in the consideration of the matter. Lastly, if the State concerned 
so requests, this question of procedure may be placed on the 
Council’s agenda (Council resolution of Sept. 5, 1923). 

The conditions which a petition must fulfill in order to be 
accepted were laid down by the Council in its resolution of Sept. 
5, 1923. They are as follows: 

1. Origin of the Petition. — The only condition required is that 
the petition must not emanate from an anonymous or unauthenti 
cated source. 

2. Form of Petitions. — Petitions must not be worded in violeni 
language. 

3. Contents of Petitions. — As regards their contents petition 
{a) must have in view the protection 0^ minorities in accordariM 
with the treaties; (6) in particular, must not be submitted in th‘ 
form of a request for the severance of political relations between 
the minority in question and the State of which it forms a parr 
and (c) must contain information or refer to facts which ha^'| 
not recently been the subject of a petition submitted to the 
ordinary procedure. 
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Preliminary Communication of Petitions to the Govern- 
ment Concerned* — Originally (see report of M. Tittoni, Oct. 
j2, 1920) the Secretary-General, if he considered that a petition 
could be accepted, used to communicate it without comment to 
the Members of the Council for information. 

The State concerned, if a Member of the League, was informed 
.simultaneously with the Council as to the subject of the petition, 
it being a rule that every document communicated to the Mem- 
bers of the Council for information is communicated immediately 
to all Members of the League. In this way the Slate concerned 
had an opportunity of submitting to the Members of the Council 
.'^uch observations as it thought desirable to make. 

Certain Governments, however, raised objections to this prac- 
tice and proposed amendments to the procedure. On the basis 
of their proposals, the Council, by its resolution of June 27, 
i()2i, modified the procedure so that all petitions concerning the 
protection of minorities, under the provisions of the treaties, 
from petitioners other than Members of the League, were com- 
municated to the State concerned before being brought to the 
notice of the Members of the League. That State had a time- 
limit of three weeks within which to inform the secretariat whether 
it intended to make any comments or not. If its reply were in the 
aftirmative, it had a total period of two months in which to sub- 
mit its observations, which would be communicated, together 
with the petition, to the members of the council and to the 
Members of the League. 

This procedure is .still in force for the preliminary communi- 
cation of petitions to the Governments concerned, but, as will be 
seen later, it has been modified as regards the communication of 
jietitions to all the Members of the League. 

'rhere are, however, two exceptions to the above-mentioned 
rule. In both cases the petition is not communicated in advance 
to the Government concerned but is sent simultaneously to that 
Ciovernment and to the Members of the Council. The first of 
these exceptions refers to “exceptional and extremely urgent” 
cases. In such cases the Secretary-General, before communi- 
cating the petition to the Members of the Council, need only in- 
form the representative of the Stale concerned accredited to the 
League secretariat. The question whether a case is of an excep- 
tional nature or extremely urgent is left to the discretion of 
I he Secretary-General. The second exception refers to petitions 
from a Government which is a Member of the League. As it 
was decided to communicate petitions in advance to the Govern- 
ment concerned only in the case of petitions “from petitioners 
other than Members of the League,” it must be assumed that 
I he original procedure remains in force as far as Members them- 
sel\TS are concerned. 

The Council, in its resolution of Sept. 5, 10 authorized the 
Member of the Council acting as president to extend, at the 
request of the Government concerned, the period of two months 
within which that Government must send in its observations. 

Communication of Petitions to Members of the Council. 
— M. Tittoni’s report explicitly provided that petitions should be 
si'fit by the secretary -general to the Members of the Council 
without comment. It was careful to add, however, that this com- 
munication of petitions did not constitute a juridical act, because 
I he Council did not become competent to deal with a question 
unless one of its Members notified it that the subject of the peti- 
tion constituted an infraction or danger of infraction of the 
Treaties. As already pointed out, therefore, this communication 
‘»f petitions was intended purely for purposes of information. 
According to the procedure now in force (resolution of June 27, 
petitions are communicated to members of the Council 
t ither immediately, if the Government concerned declares that 
it does not w’ish to submit any observations on the petition, or at 
-he end of the period of three weeks, if the Government concerned 
'•^is not replied to the communication transmitting the petition to 
d, or, if the Government concerned says that it intends to pre- 
'cnt observations, as soon as these reach the secretariat. 

' Another possibility is that the Government concerned might 
its intention to submit observations, but might not send them 
''•’ithin two months; in such a case however, it would doubtless 
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ask for an extension of the time-limit.) As already stated, urgent 
petitions and p)etitions from Governments of Members of the 
League are communicated simultaneously to the Members of 
the Council and the Government concerned. At the time when 
M. Tittoni’s report was adopted by the Council the communica- 
tion of a petition to members of the Council meant that it would 
also be communicated to all the Members of the League, since, 
as explained in the rcp)ort, it was the settled practice of the 
secret ary -general that every document communicated to the 
Members of the Council for information should also be sent 
to all members of the League. As, however, this practice gave 
rise to objections on the part of certain Governments which were 
signatories to minorities treaties*, the Council, in its resolution 
of Sei)t. 5, 1923, decided that the communication of petitions and 
of observations (should there be any) by the Government con- 
cerned should be restricted to the Members of the Council, but 
that communication could be made to other members of the 
League or to the general public at the request of the Governments 
concerned or by virtue of a re.solution pa.ssed by the Council. 

The restriction which the Council introduced on Sept. 5, 1Q23, 
gave rise to a discussion by the Sixth committee of the Fourth 
As.semhly (meeting of Sept. 25, 1923), as a result of which the 
Assembly, on Sept. 26, adopted a resolution confirming the Coun- 
cil’s resolution of Sept. 5, but adding that “by virtue of jnira- 
graph V. of the Assembly resolution dated Sept. 21, 1922®, the 
(government of any member of the League can request the secre- 
tariat to communicate to it any petitions (together with the 
observations of the (iovtTnment concerned ) which have been com- 
municated to the Council.” 

The Minorities Committee^ — The Couniil introduced into 
its procedure provisions whereby jx^tilions, when once communi- 
cated to the members of the Council in ordinary cases together 
with the oi).servations of the (iovernmenl concerned, would be 
carefully considered by them. The obj(*ct of this examination is 
to enable the members of the Council to decide whether they 
should or should not bring the subject of the petition to the 
Council’s notice as constituting an infraction or danger of in- 
fraction of the treaties. With this object the Council decided 
in its resolution of Oct. 25, 1920, that with a view to as.sisting 
its members in the exercise of their rights and duties in the 
matter it was de.sirable that the president of the Council and 
two members appointed by him in each case should proceed 
to consider any petition or communication w'ith regard to an 
infraction or danger of infraction ol the clau.ser of the minori- 
ties treaties. There was thus instituted what came to be com- 
monly known as the “C.ommittee of Three” or “Minorities Com- 
mittee,” which has become one of the normal organizations of 
the League in the matter of the proteition of minorities. 

This committee was formed e.sseiitially in the interest of 
the minorities themselves, in order to enable them to appeal 
direct to the League. On this subj(‘Ct the Snpplcfnrntary Report 
(A. 7. [a] 1925, p. 20) to the Si.xlh A.sscmbly on the work of the 
(Council contains the following passage: “(By the creation of the 
Minorities Committee) the Council has . . . plated at the dis- 
posal of the minorities a .sjxcial body which enables them to 
state their claims without infringing in any way either the letter 
or spirit of the Treaties.” 

(a) Composition of the Committee . — A minorities committee 

’This question was dealt with by the F’olish and Fzcrho.slovak Gov- 
ernments, by the former in its notes 01 Jan. j6 and Aug. 22, 1923, and 
by the latter in its note of April 5, 1923. The.se notes were summarized 
in the report .submitted to the Council on Sept. 5, 1923, by M. de Rio 
Branco (Brazil). (See Official Journal, Nov. 1923, p. i42().) 

^Paragraph v. reads as follows: “The secretariat of the League w'hich 
has the duty of collecting information concerning the manner in which 
the Minorities Treaties are carried out should not only assist the Coun- 
cil in the study of complaints concerning infractions of these treaties, 
but should also assi.st the Council in ascertaining in what manner the 
persons belonging to racial, linguistic or religious minorities fulfil their 
duties towards their States. The information thus collected might be 
placed at the dLsposal of the States Members of the League of Nations 
if Ihev so desire.” 

•’’For all matters relating to the Minorities Committee see Supple- 
mentary Report to the Sixth Committee on the work of the Council 
and of the secretariat (A. 7 fa] t 92.«;, pp. 17-20). 



[PROCEDURE 


574 MINORITIES 


is formed to deal with each petition. Until June lo, 1925, these 
minorities committees were composed of the acting President of 
the Council at the time when the petition and the observations 
of the Government concerned were circulated to the members 
of the Council, and two other members chosen by the Presi- 
dent from among any of his colleagues. On June 10, 1925, the 
Council adopted a resolution confirming, as regards the composi- 
tion of these committees, certain rules which were already ap- 
plied in practice and were designed to ensure that the committees 
would be independent and impartial. According to this Council 
resolution the members of a minorities committee cannot include 
either the representative of the State to which the persons belong- 
ing to the minority in question are subject, or the representative 
of a neighbouring State or of a State a majority of whose popu- 
lation belong from the ethnical point of view to the same people 
as the persons who are members of the minority in question. If 
the acting President of the Council himself comes under any of 
these three categories, recourse will be had to the member of 
the Council who was president before him and who is not in the 
same position. 

(b) The Committee* s Method of Work. — The above-mentioned 
Supplementary Report to the Sixth Assembly gives the following 
particulars as regards the working of the minorities committee: 

“After the communication of the petition to the Council, with the 
observations, if any, of the interested Government, the director of the 
minorities section addrcs.ses a letter, accompanied by a copy of the 
document in question, to the acting president of the Council, reminding 
him that it is his duty to appoint two of his colleagues in order to pro- 
ceed without delay to an examination of the document. As soon as the 
president has sent his reply, the director of the minorities .section gets 
into touch with the two other members of the Council. 

“The minorities section, in some ca.se.s in collaboration with the legal 
section, prepares for the use of the three members of the committee a 
written statement on the questions of fact and law raised by the obser- 
vations of the interejited Government. Further, the minorities section is 
at the disposal of the members of the Committee and of the members 
of the Council to procure for them any supplemental^' information 
which they may wish to receive. 

“The meetings of the minorities committee, or more correctly of the 
various minorities committees, which arc simultaneously at work, gen- 
erally take place during the sessions of the Council. Of late, some 
meetings have also taken place betw'cen the sessions of the Council 
owing to the difficulty of finding in all cases during the sessions of the 
Council the time nece.«isary for the discussion of these matters, which 
are sometimes extremely detailed and prolonged, and which always 
have a delicate side to them and require the most conscientious prepara- 
tion both by the .secretariat and by the members of the Council. 

“The examination of a ca.se by the minorities committee is not, of 
course, restricted to the formal meetings of the committee. It is the 
duty of each member of the committee, as well as of the secretariat, to 
proceed to this examination without delay after the communication to 
the Council of the document relating to the case. The secretariat begins 
an examination of the case without waiting for the distribution of this 
document. The discussion is accordingly, from the first meeting of the 
three members of the committee, except perhaps in cases of extreme 
urgency, based on a very considerable amount of preparatory work. 

“I'he meetings of the committee arc held in private, and no formal 
minutes are kept. Each committee is free to adopt its own procedure. 

“It results from the object of the work undertaken by a minorities 
committee that its members are free lo form the best opinion they can 
of all the factors in the case w'hich they are asked to examine. They 
may take into consideration the greater or less impiortance of the case, 
and its more or less general significance. They may take into account 
the attitude more or less conciliatory of the intere.sted Government 
towards the requests of the minority as well as the attitude more or 
less loyal of the persons belonging to the niinority. They may form the 
opinion, in a particular case, that the petitioner should have resorted 
to the administrative or judicial authorities of the country before 
addressing the League of Nations. In the minorities committees all 
these factors are continually discussed and taken into consideration. 

“The members of the committee may, moreover, enter into corre- 
spondence with the interested Government with a view to removing 
doubts or misunderstandings or making friendly suggestions to the 
Government to induce it to modify its attitude on a point which, failing 
such a solution, would appear to the members of the committee to be a 
ca.se which should be brought to the attention of the Council. Before 
deciding whether it should or should not draw the attention of the ! 
Council to a matter which is the subject of a petition the members of a 
committee have in many cases asked the intere.sted Government for 
supplementary information either in general terms or by putting defi- 
nite questions. In some cases, such requests have been accompanied by 
other suggestions, as, for example, that the interested Government 
.should postpone taking any steps which might have the effect of creat- 
ing a fait accompli before the committee was in a position to take a 


decision on the question of substance. 

“The members of the committee have, in certain cases, made personal 
representations to the representative of the interested Government, 
with the object of drawing friendly attention to the advisability of put- 
ting an end to the difficulties with which the minority is concerned. In 
the majority of ca.ses the committee addre.sscs the Government in 
question through the director of the minorities section of the secretariat, 
cither by writing or verbally, either formally or informally. 

I “The committee often docs not reach a final decision, even after 
having received all the supplementary information which it may desire. 
The case may be regarded rather as a link in a long chain than as an 
independent affair, and the members of thq committee sometimes con- 
sider that such a case, although of secondary importance in itself, may 
be of a character to be brought before the Council, if other similar case.s 
should arise. The committee, in these circumstances, invites the minori- 
ties section to follow the case for a certain period of time, and to notify 
it if there should arise any fact which would apj)car to justify a. further 
discussion between its members.” 

(c) Object of the Committee* s Examination. — ^In its resolution 
of Sept. 5, 1923, the Council clearly specified that the con- 
sideration by the committee of petitions and the observations 
of the Governments concerned is intended solely to determine 
whether one or more members of the Council should draw the 
Councils attention lo an infraction or danger of infraction 
of any of the clauses for the protection of minorities. As the 
Council also stated in the same resolution, the fact that the 
committee is con.sidering a petition or observation in no way 
affects the right of any member of the Council not represented 
on the committee to draw the Council’s attention to an infrac- 
tion or danger of infraction of those clauses. 

If will be clear from what has been .said above regarding 
the working of the minorities committee what an important 
part this committee plays as a means of conciliation and pacifi- 
cation in this difficult and delicate problem. The flexibility of 
its procedure enables its members to take into account the si^ecial 
circumstances of each case. In short, the work of the minori- 
ties committee has enabled full effect to be given to a resolution 
which was adopted by the Assembly at its Third Session (1922) 
with a view lo defining the League’s methods in the matter of 
the protection of minorities. “While in ca.scs of grave infraction 
of the minorities treaties it is necessary that the Council should 
retain its full power of direct action,” so it is set forth in the 
resolution of 1922, “the Assembly recognizes that in ordinary 
circumstances the League can best promote good relations between 
the various signatory Governments and per.sons belonging to 
racial, religious or linguistic minorities placed under their sov- 
ereignty by benevolent and informal communications with those 
Governments.” 

THE COUNCIL OF THE LEAGUE AND THE PROTECTION 
OF MINORITIES 

Since its creation, the Council has at almost every sc.s.sion been 
called upon to consider questions connected with the protection 
of racial, linguistic or religious minorities. Mention should be 
made in the first place of the steps taken by the Council to pre- 
pare the declarations concerning the protection of minorities 
made by Albania, Finland, Estonia, Latvia and Lithuania. The 
first part of this article contains information concerning the 
work of the Council in this domain. 

The Council has also had occasion to establish, in a series of 
resolutions which have been examined in the previous page.s, 
the procedure applicable to petitions addressed to the League of 
Nations concerning the protection of minorities. It is not necessary 
to dwell here at any length on this aspect of the Council’s work, 
which has already been studied in a previous section of this 
article. Nor is it necessary to revert to the discussions of the 
minorities committees of the Council with regard to minority 
petitions. 

Finally, the Council has dealt with a number of definite caso 
connected with the situation of certain minorities in various conn 
tries. These questions, which in most cases had formed the 
subject of petitions addressed to the League, were placed od 
the Council’s agenda through the action of certain members of 
the Council, who, in accordance with the procedure, had becr^ 
asked to examine them. The complicated nature of these ques- 
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lions makes it impossible to give even a brief summary of the 
main facts. It has seemed preferable, therefore, merely to give 
a list of the various minorities and the questions concerning them 
considered by the Council, indicating the sessions at which they 
were examined. 

Situation of the Muslim Minority of Albaman Origin m 
Greece. — Council sessions of Sept, and Dec. 1924, and March, 
June and Sept. 1925. 

Bulgarian and Greek Protocols for the Protection of the Greek 
Minority in Bulgaria, and the Bulgarian Minority in Greece . — 
Council sessions of Sept. 1924 and March and June 1925. 

Minorities in Upper Silesia. — Since the coming into force of 
the convention on Upper Silesia between Germany and Poland 
the Council has dealt with a number of minorities c|uestians 
which it has had to consider in virtue of one or another article 
of this convention. These were mainly concerned with schools. 
So far back as its session in March 1924, the Council examined 
a case connected with the opening of three German minority 
schools in Polish Upper Sile.sia; at its session in March 1927, 
it was called upon to settle a question of principle concerning 
the admission of children to German minority primary schools 
in Polish Upper Silesia. Subsequently, at its session in March, 
June and Sept. 1928, the Council had to examine a number of 
(juestions connected with German minority schools in Polish Upper 
Silesia. 

The Council further examined, at its session in March 1926, 
a petition concerning the personal status of Karl Michalik, a 
member of the Polish minority in German Upper Silesia, and a 
petition from the “Union of Poles in Germany” concerning the 
payment of certain indemnities by the German Government. 
Finally, at its session in June, Sept, and Dec. 1928, the Council 
examined two petitions concerning the security of the Polish 
minority in German Upper Silesia, and the German minority in 
Polish Upper Silesia respectively. 

Jewish Minority in Hungary. (Question of the ^'Numerus 
clausiis”.) — Sessions of Sept. 1922 and Dec. 1925. 

Position of the Polish Minority hi Lithminia. — Council .ses.sions 
in March, June and Sept. 1925. 

German Minority in Poland. — (a) Question of colonists of Ger- 
man race in Poland, and (b) Acquisition of Polish nationality. 
The Council was engaged in examining these questions from its 
session in Dec. 1921, until its .se.ssion in June, 1924. On each of 
these questions the Council asked for an advisory opinion from 
the Permanent Court of International Justice. 

Hungarian Minority in Rumania. Question of Colonists of 
Hungarian Race in the Banat and Transylvania. — Council sessions 
of March, June and Sept. 1925. 

Minorities in Czechoslovakia. — Question concerning the au- 
tonomy of the Ruthene territory south of the Carpathians. Ses- 
sion of Nov. 1920. 

Minorities in Turkey. — (a) Greek minority in Constantinople 
and Turkish minority in Western Thrace. Council sessions of 
Oct. 1924 and March and Dec. 1925. (b) Armenian minority in 
Turkey. Council sessions of Dec. 1925. (P. de Az.) 
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See also British and American Year Books of International Law 
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MINOR PLANET. The minor planct.s or asteroids are a 
vast host of very small planets that revolve round the sun in 
orliits that nearly all lie l>etween those of Mars and Jupiter, 
though a few of them transgress these limits. The existence of a 
planet between Mars and Jupiter was suspected before any of 
them were found, on the giound of an empirical law of planetary 
distances which was first put forward by Titius, a contemporary 
of Kepler, though it attracted more notice when Bode restated 
it in 1772. The law assigned the following numbers as represent- 
ing the distances very closely ; Mercury 4, Venus 7, Earth 10, Mars 
16, (blank) 28, Jupiter 52, Saturn 100, (next planet) 19b. It 
will be seen that, except in the first case, each interval is double 
the preceding one. 

When in 1781 Sir W. Herschcl discovered Uranus, which fitted 
exactly with the next term in the scries after Saturn, conviction 
was strengthened of the existence of a planet in the gap, and a 
society of 24 astronomers, with Baron de Zach at its head, was 
formed to devote itself to the .search. Giuseppe Piazzi, director of 
the Palermo Observatory, was not a member of this society, but 
on Jan. i, 1801, while examining a region in Taurus, he observed 
a small star which he had not seen in the pilace before; he soon 
found that it was moving, and followed it up till Feb. 11. In the 
interval it ceased to retrograde, and commenced to advance. In 
the following autumn difficulty was experienced in finding the 
body again; this served as an incentive to the mathematician Karl 
Friedrich Gauss to improve the existing methods of computing 
orbits from a few observed positions. As a result of his calcula- 
tions Heinrich W. M. Gibers of Bremen recovered Piazzi’s planet 
just a year after its discovery. (The three astronomers associated 
with the finding of the first asteroid have been commemorated by 
naming the planets numbered 1,000, 1,001, 1,002 Piazzia, Gaussia 
and Olbersia.) The new planet was named Ceres; its distance 
agreed exactly with the value predicted by the Titius-Bode law, but 
it was very small (modern measures give a diameter of 480 miles, 
about one-fifth of the moon’s), and its orbit was inclined to the 
ecliptic at the large angle of io°37'. Perhaps these circumstances 
led Gibers to suspect that it was one of a group of small planets, 
for he continued to sweep the sky after he had recovered it, and 
three months later he found Pallas, whose, distance from the sun 
proved to be almost the same as that of Ceres; its orbit was 
inclined at the very large angle of 34®43\ and the eccentricity 
was also large. A third and fourth member, Juno and Vesta, were 
added to the family within six years by Harding and Gibers 
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respectively. Vesta is the brightest of the whole family, sometimes 
attaining visibility to the naked eye; but its diameter is only half 
that of Ceres. It was natural that the discovery of these four 
little planets, revolving in closely adjacent orbits, should suggest 
the idea that a larger orb had been rent asunder by an explosion. 
This idea held the field for many years, and indeed has been 
revived of late in a modified form. It seems to have been assumed 
that four fragments completed the set, and search was abandoned 
till 1850: it was then renewed by M. Hencke of Driessen, who 
after fifteen years’ search found Astraea, and commenced a chain 
of discoverie.«i which has continued w’ithout intermission. By 
1800 about 300 small planets had been found, all b}" visual search 
at the telescope, a very laborious method, necessitating the chart- 
ing or memorizing of numbers of faint stars and searching for 
strangers among them. At the time Prof. Max Wolf of Konig- 
stuhl, Heidelberg, introduced the photographic method of search, 
which had been suggested earlier by Dr. Isaac Roberts. An 
equatorial telescope with a photographic plate in the focus was 
made to follow the stars, which w’ere registered as discs, while 
a planet appeared as a short trail owing to its motion during the 
exix)sure. This method produced a great acceleration in the rate 
of discover}', and nearly two thousand announcements of dis- 
coveries were made bctw'cen 1S90 and 1927. Not all of these have 
been pennanently numbered. When the number of planets grew 
large there w’as found to be a danger of mistaking a previously 
discovered planet for a new one, and it was decided to postpone 
the numbering of a planet till five good observations, extending 
over some weeks, were a\ ailable, thus enabling a reliable orbit to 
be deduced. 1,055 planets have now^ (1027) been numbered, but 
several hundreds more arc known to exist, and approximate orbits 
have been found for some of them. 

DESCRIPTION OF THE PLANETS | 

The follow’ing description is confined to the first 900 members, 
as details of the remainder were not available when it w^as pre- 
pared. There arc two stragglers well on the inside of the family; 
these are Eros (see separate article) whose mean distance is less 
than that of Mars, and Hungaria (which, curiously, was the very 
next discover}’ to Eros in order of time) at a mean distance of 1-9 
astronomical units. The main body begins at mean distance 2-1 
units, and continues without a break up to 3-5 units. Then follows 
a gap w'ith a group of six (the Hilda group) at 3-9 units, and an 
isolated planet, Thule, at 4 3 units. Its name is from the cla.s.sical 
“Ultima Thule,” as it w'as thought to mark the outer boundary 
of the family till the Trojan group was found; that group consists 
of six planets, whose mean distance is 5 2 units, the same as that 
of Jupiter (see Trojan Planets;. 

Although the main body has no absolute gaps there are .several 
ver}’ sparse regions in it. The.se correspond to the distances where 
the jjeriod is a simple fraction of Jupiter’s period, 11 -86 years. The 
most notable gap is at 3-3 units, where the period is half Jupiter’s; 
there is also a marked one at 2-5 units, period one-third of 
Jupiter’s; the others are more feebly marked. The richest region 
of all is just inside the chief gap. Similarly in Saturn’s ring the 
brightest part is just inside the great division, which is at a dis- 
tance from Saturn corre.s[)onding to half the period of Mimas. In 
each case the reason is the same; repeated perturbations at the 
same region of the orbit cause a slight change in the period and 
di.stance; inward shift has predominated, causing the rich region 
inside the gap. The influence of Jupiter on the motions of the 
asteroids is made manifest in another way: when the positions of 
their perihelia, or nearest approaches to the sun, are plotted on 
a diagram, it is seen that they congregate towards Jupiter’s peri- 
helion ; the density of distribution is here three times as great as 
in the opposite region. 

The eccentricities of the orbits are distributed as follows: 209 
planets have eccentricity between 0 and -087, 375 between -087 
and -174, 248 between -174 arnl 259, 49 between -250 and -342, 

7 between -342 and *423, while four stragglers, Albert, Alinda, 
Ganymede and Hidalgo have eccentricity greater than one-half. 
The figures for inclination of orbits to the ecliptic are: 222 planets 
between o® and 5®, 297 between 5° and 10®, 222 between 10® and 


98 between 15® and 20®, 35 between 20® and 25®, 14 between 
25® and 30®, and 3 above 30®. There seems to be a tendency for 
high eccentricity and inclination to go together. 

The diameters can be estimated only by the amount of light 
that we receive, since with few exceptions they are too small to 
measure even with the largest telescopes; the albedo has to be 
estimated, and some uncertainty is thus introduced. 195 planets 
have estimated diameters exceeding 61 miles, 502 between 61 and 
25 miles, 193 between 2$ and 10 miles, and 22 less than 10 miles, 
but these last very small ones can be seen only when they come 
fairly near to the earth, so there may be many of them undis- 
covered in the outer part of the asteroid zone. Estimates of the 
total mass of the family have been made, assuming a density 
equal to that of the moon; the following is taken from “Astron- 
omy,” by Drs. Russell, Dugan and Stewart p. 352. The total mass 
of the known asteroids is about 1/3000 of that of the earth, Ceres 
and Pallas accounting for half of the whole; the undiscovered 
ones, though probably numerous would be mainly small, so that 
i/5<^ of the earth is an extremely liberal estimate for the whole 
family. It thus appears that, even if united, they would form an 
insignificant planet. 

There appears to be no reason to expect that the smaller planets 
w’ould have a spherical form. In the case of large planets the force 
of cohesion is negligible compared with the gravitational forces, 
and any large departure from the figure of equilibrium is impos- 
sible; but with small bodies cohesion would be stronger than 
gravitation. Irregular forms are suggested by the fact that the 
light of many asteroids is variable; this indicates either irregu- 
larity of shape or unequal albedo of different parts of the surface. 
It has been stated that the observed light curves are satisfied 
better by the unequal-albedo explanation, but the observations 
are so delicate that this can scarcely be considered decisive. On 
the albedo hypothesis the variation of light would have the same 
period as the rotation, on the other hypothesis half the period. 
The periods of light-change are a few hours — three hours for 
Eunomia, five and a quarter for Eros, eight and three-quarters for 
Terddina. It may be possible to examine the shape of Eros at 
I the near approach, in Jan. 1931, as it should show a disc with 
large instruments. 

The explosion hypothesis, after having been generally aban- 
doned, has been revived in recent years by some astronomers. Dr. 
H. J. Jeffreys (“The Earth,” p. 60) suggests that a primitive 
satellite of Jupiter may have escaped from the control of that 
planet and subsequently exploded, pos.sibly through the raising 
of its internal temperature by radioactive matter; some of the 
fragments might again explode, which would explain the wide 
distribution of the orbits. Again Prof. K. Hirayama, after an 
exhaustive study of the orbits, and an attempt to find their 
primitive or undisturbed forms, found five families of planets, 
each family having orbits so closely related as to suggest a com- 
mon origin. The families are named from their brightc.st member; 
the Flora family, distance 2*2, has 57 members; the Maria family, 
distance 2-5, 13 members; the Coronis family, distance 2 9, 15 
members; the Eos family, distance 3-0, 23 members; the Themis 
family, distance 31, 25 members. Prof. Hirayama conjectured 
that each family was produced by the explosion of a single planet, 
but it appears that the facts might also be explained on the 
“planetesimal” hypothesis, by postulating that several knots or 
condensations were present in the streams of particles, each knot 
subdividing before final concentration so as to form a group of 
tiny planets instead of a single larger one. The well-defined 
“Hilda” group may perhaps be added to the five families. Another 
intere.sting group is named after “Albert,” the first member to 
discovered; it has two other members, Alinda and Ganymede (n‘»r 
to be confused with Jupiter’s third satellite). These are extrenu Iv 
small bodies (the first two are about three miles in diameter, the 
third about 20). They have periods of about four years; und 
they approach at perihelion within some twenty million miles of 
the earth’s orbit, but recede at aphelion to within a unit of 
Jupiter’s orbit. When in opposition at perihelion they have direct 
motion in longitude, whereas retrograde motion is the usual ruh* 
in that position; the reason is that their linear velocity then 
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exceeds that of the earth. Owing to their small size they cannot 
he observed at all except when fairly near perihelion. Albert was 
unfortunately insufficiently observed at its first apparition, and is 
now lost; but the other two have been very well observed. A 
still more remarkable asteroid is No, Q44 Hidalgo, di.scovered by 
Dr. Baade at Bergedorf observatory in 1920. Its perihelion dis- 
tance is two units from the sun, its aphelion distance nine and a- 
half units (near the orbit of Saturn), its period 13-84 years, and 
the inclination of its orbit to the ecliptic 43 J degrees. The orbit 
is distinctly of a cometary character, but the object was care- 
fully examined, and failed to show the faintest sign of nebulosity, 
CO it is difficult to classify it as a comet. It approaches Jupiter’s 
orbit closely one and three-quarter years after perihelion, so its 
])rcsent orbit may be due to perturbations by that planet. A 
similar but still more remarkable asteroid, discovered at Tokyo 
in January 1927, and temporarily designated Tokyo i, has peri- 
helion distance one and a quarter units, but aphelion near the 
orbit of Uranus, its period being 34 8 years. Its inclination is only 
six degrees, so it passes near Jupiter’s orbit. It .seems possible 
that both this object and Hidalgo are the remains of comets which 
have lost their supply of gas, and whose nuclei resemble asteroids 
in appearance. 

The task of keeping the thousand members of the asteroid 
family from being lost is a heavy one, and needs international co- 
operation both in computation and observation. The chief centres 
for computation are the Recheninstitut at Berlin, the Nice and 
Marseilles observatories, and Berkeley observatory, California; 
while observations (mainly photographic) are made at Konigstuhl, 
Bergedorf, Simeis (Crimea), Uccle, Marseilles, Nice, Algiers, 
Barcelona, Johannesburg, Yerkes observatory, etc. The late Dr. 
J. Palisa made many discoveries and observations at Vienna. 

The following work by Dr. G. Stracke gives full details about 
the discovery and the elements of all the asteroids found up to 
the year 1925, together with other particulars. “Identifizier- 
ungsnachweis und Elemente der Klcinen Planeten” {VeroffenU 
lic/timf^en des Astroiioniischcn Rechen-Insfitiits zu Berlin-Dahlctn, 
No. 45). (A. C. D. C.) 

MINOS, a semi -legendary king of Crete, the son of Zeus 
and of Europa. By his wife, Pasiphae, he was the father of 
.-\riadne, Phaedra, and others. Ariadne is equated with Aphrodite; 
Pasiphae has been explained as a lunar deity, and a goddess of 
that name was worshipped in Laconia (Plutarch, Af^is, 9). Minos 
reigned over Crete and the islands of the Aegean three genera- 
tions before the Trojan war. He “reigned for eight years and 
was the gossip of Zeus” (Odyssey y xix. 178), which may mean 
that he was a divine being, an incarnate god, replaced every ninth 
year (so Frazer). He was the author of the Cretan constitution 
and the founder of its naval .supremacy (Herodotus iii. 122; 
Thucydides i. 4). In Attic tradition and on the Athenian .stage, 
Minos is a cruel tyrant, the heartless exactor of the tribute of 
Athenian youths to feed the Minotaur (q.v.). Recent discoveries 
in Crete (q.v.) prove the existence of a civilization, the “Minoan” 
culture, the lord of which may well have had Athens and many 
other places tributary to him. Minos himself is said to have died 
at Camicus in Sicily, whither he had gone in pursuit of Daedalus, 
who had given Ariadne the clue by which she guided Theseus 
through the labyrinth. He was killed by the daughter of Cota- 
lus, king of Agrigentum, who poured boiling w\'iter over him in 
the bath (Diod. Sic. iv. 79). Sub.sequcntly his remains were .sent 
hack to the Cretans, who placed them in a sarcophagus, on wffiich 
was inscribed: “The tomb of Minos, the son of Zeus.” After 
his death he became judge of the shades in Hades, associated 
with Aeacus and Rhadamanthus. 

MINOT, LAURENCE (ft. 1333-1352), English poet, the 
author of ii battlc-.songs, first published by Joseph Rit.son in 1795 
as Poems on Interesting Events hi the reign of King Edward III. 
They had been discovered by Thomas Tyrwhitt in an early T5th 
‘ '-niury ms. (Cotton Galba, E. IX., British Museum) which bore 
the fly-leaf the i;iislcading inscription: “Chaucer, Exemplar 
t^mendate scriptum.” The poems were evidently written contem- 
poraneously with the events they describe. The first celebrates the 
^'-nglish triumph at Halidon Hill (i333)» capture 


of Guines (1352). Nothing whatever is known of Minot’s life, 
but the minuteness of his information suggests that he accom- 
panied Edward on some of his campaigns. Though his name is 
Norman, he writes vigorous and idiomatic English of the northern 
dialect with some admixture of midland forms. His poems are 
instinct with a fierce national feeling. 

There are excellent editions of Minot’s poems by Wilhelm Scholle 
(Quellen und F orschungeny vol. lii., Strasbourg, 1884), with notes on 
etymology and metre, and by j. Hall (2nd ed., 1897). 

MINOT, a city of North Dakota, U.S.A., in the valley of the 
Mouse river, 236 m. W. by N. of Grand Forks; the county .seat of 
Ward county. It is on Federal highway 2 and the main lines of the 
Great Northern and the Soo Line railways. Pop. (1920) 10,476 
(849fv native white) ; was e.stimated locally at 15,000 in 1928. The 
winding river, bordered by trees and shrubs, flows through the 
city, and the valley is surrounded by high, bluff-like hills. There 
are 200 ac. in public parks. The Minot State Teachers college 
(opened 1913) occupies a beautiful campus of 70 ac. and had a 
total net enrolment in 1926-27 of 2,334. Minot is the chief trading 
centre for the northern part of the State, where dairying, poultry- 
raising, and balanced farming are rapidly developing, supplemen- 
tary to the basic occupation of wheat-growing. Its tributary terri- 
tory is about the size and shape of the Stale of Indiana. The near- 
est larger city to the west is Great Falls (Montana), 600 m. away. 
There are wholesale groceries, distributors of agricultural imple- 
ments and automobiles, and many other jobbing hou.ses doing a 
large business. Bank debits to individual accounts in 1927 amount- 
ed to $84,000,000. Minot lies within the great lignite coal fields 
of the Stale, and the largest strip lignite mine in the world lies 
not 30 m. from the city. Minot was founded in 1886, when the 
Great Northern railway reai.hed this point. About 5 years later 
the Soo Line crossed the Great Northern here, establi.shing the new 
town as a natural di.stributing centre for nonh-western North Da- 
kota and north-eastern Montana. It was incorporated as a city in 
1887 and has had a commission form of government since 1909. 

MINOTAUR [Gr.MiJ'coraepos, from and raepos, bull], 
in Greek mythology, a fa})ulous Cretan monster having the body 
of a man and the head of a bull. This creature w^as supposed to 
be the offspring of Pasiphae, the wife of Minos, and a snow- 
white bull, sent to Minos by Poseidon for sacrifice. Minos, in- 
.stead of sacrificing it, spared its life, and Poseidon, as a punish- 
ment, in.spired Pasiphae with an unnatural passion for it. The 
monster which was born was shut up in the Lab>rinth (q.v.). It 
happened that Androgens, son of Minos, had been killed by the 
Athenians, who were jealous of the victories he had won at the 
Panathenaic festival. To avenge the death of Androgens, Minos 
demanded that seven Athenian youths and seven maidens should 
be sent every ninth year to be devoured by the Minotaur. When 
the third sacrifice came round Theseus volunteered to go, and 
with the help of Ariadne (q.v.) slew the Minotaur. 

It .seems possible that a confused reminiscence of actual bull- 
bailings, perhaps a sacred rite, which are attested by Cretan wall- 
paintings, has something to do ivith this story. IMctures of half- 
human monsters are also common; .vrr especially the seal-im- 
pression of a minotaurlike creature, Brit. Sch. Ath. \TI. p. 18. 
But their meaning, like the original significance of the myth, 
awaits explanation. 

See Hclbig in Rosrher’s Le.xikon der Mytholof^ic : F. Durrbach in 
Daremberg and Saglio’s Dktionnaire des antiquilh: A. B. Cook in 
Classical Review xvii. 410; j. G. Frazer, Golden Bough iv. 10 ct seq. 

MINSK, a former government of Russia, now in the White 
Russian S.S.R. (q.v.^. 

MINSK, the capital of the White Ru.ssian S.S.R., on the Svis- 
loch river, a non-navigable tributary of the Berezina, in 53° 54' 
N., 27® 33' E., at the intersection of the Moscow-Warsaw and 
Libau-Kharkov railways. Pop. (1926) 123,613. It was the head- 
quarters of the IV. Army Corps under the Tsarist government. 
Its close proximity to the west Russian front involved it in the 
disorders of the Russian retreat. In Novemlier 1917 an executive 
committee of soviet workers, soldiers and peasants was formed in 
the town, but in 1918 Minsk was occupied by German troops, who 
advanced as far as the Dnieper river, but withdrew after the 
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revolution in Germany. In spring, 1919, a Polish army occupied 
the district, and Minsk did not settle down to peaceful develop- 
ment until the beginning of 1921. The effects of this period of 
destructive strife are still evident, and there is terrible overcrowd- 
ing in the city, owing to the rapid growth of its population and the 
destruction of housing accommodation during the war. 

The province around Minsk is more favourably situated as 
regards agriculture than the rest of White Russia, and the town 
therefore has a less serious unemployment problem, though the 
situation is sutiicienlly dilhcult, especially in view of the inter-, 
ruption of its trade with the west, owing to changes of boundary. 
The town has smelling and machinery works, a bristle industry 
depending on the marked development of pig-breeding in the 
province, a brewery, two leather factories and a paper factory. 
The town has a municipal electricity and water supply. There is 
a White Russian government university, a communist university, 
and an institute for research into White Russian culture, with a 
Polish and a Jewish branch. An institute was established in 1927 
to study the problems of While Russian agriculture and forestry. 
The numerous small Jewi.sh traders were thrown out of occupation 
alter the 1917 revolution and efforts have been made to settle 
them in other parts of Russia in order to relieve the local 
unemployment problem. 

Its position near the west has always made it liable to invasion. 
]Minsk is mentioned in Russian annals in the 11th century under 
the name of Myen sk, or Menesk. In 1066 and 1096 it was devas- 
tated, first by Izyazlav and afterwards by Vladimir, prince of 
Kiev. It changed rulers many times until the 13th century, when 
it became a Lithuanian fief. In the 15th century it was part of 
Poland, but as late as 1505 it was ravaged by Tatars, and in 
150S by Russians. In the iSth century it was taken several times 
by Swedes and Russians. Rus.sia annexed it in 1793, but within a 
few vears it was laid waste bv Napoleon I. (1S12 ). 
l^STER, two towns of Kent, England. 

1. Minstkr-in-Thaxet. in the Isle of Thanet, lies above the 
Minster marshes, Stour valley, 4 m. W. of Ramsgate by rail. 
Pop (1921 1 2.915. The church of St. Mary has a Norman nave 
and Early Engli.sh transepts and chancel. The carved choir-stalls 
arc a notable feature. The church belonged to a nunnery, founded | 
at the close of the 7th century. Fruit-growing is carried on. 

2. Mtnster-ix-Siieppf.y, a seaside resort in the Isle of Sheppey. 
Pop. (jg2j) 3.059. It has a fine church, dedicated to St. Mary 
and St. .Se.xburga, originally attached to a 7th century convent 
founded by Sexburga, widow of Erconberht, king of Kent. The 
present building is a portion of the 12th century conventual 
church founded by William de Corbeuil, archbishop of Canter- 
bury; it retains also traces of pre-Norman w^ork. The abbey gate- 
house remains. There are oyster beds in the neighbouring sea. 

MINSTER, the church of a monastery, or one to which a 
monastery has been attached. In the loth century the name was 
applied to the churches of outlying parishes, and is now given to 
some of the English cathedrals, such as York, Lincoln, Ripon and 
.Southwell, and to large churches or abbeys, like those of Sher- 
borne, Wimborne or Westminster. 

MINSTREL. The word “minstrel,” derived from the Latin 
minister, a .servant, was used after the 13th century to signify 
a household entertainer, its earlier equivalent being “jogelour” 
(Fr. jongleur). Still earlier the same part was played by the Teu- 
tonic glecman or scop. In the Anglo-Saxon poem that bears his 
name, Widsith, the far-traveller, wanders from place to place, 
from the Piets and Scots in the west to the Medes and Persians 
in the east, singing and telling stories and welcomed everywhere; 
from the Ostrogoth Eormanric (Hermanric, d. 375) he receives 
a collar of gold, and on his return home he is given an estate. 
Other early poems, such as Beowulf, show the honour in which 
these minstrels were held in pagan times; but, although patron- 
ized by Charlemagne, they were denounced by the Church with 
a vigour and frequency which show how ineffective such denun- 
ciations were in stemming their popularity. 

The term minstrel covered a great variety of performers. At 
the head of the profession the place of the scop was taken in the 
iith century by the trouvire (g.v.) or the troubadour (jq.v.)^ 


who was often a man of high social standing. Such a trouvhre \ 
Taillefer, who led the Norman attack at Hastings, singing 
song of Roland and juggling with his sword. After the Conqu( 
Berdic, joculator regis, is shown by Domesday to have been gi^ 
estates in Gloucestershire; and the traditions that Rahere, foui 
er of St. Bartholomew’s priory at Smithfield, had been minst 
to Henry 1 ., and that Richard I. was discovered in his captiv 
by his minstrel Blondel, if not true to fact, show the posit 
occupied by such persons in popular opinion. Master Hen 
versificator regis, lo whom Henry III. made various gifts, n 
have been one of the last of the English trouvhres; certainly af 
that king’s reign the minstrels seem to take a lower place in 
ciety. Kings and nobles still kept their minstrels, even so sti 
a churchman as Bishop Robert Grosseteste having a priv 
harper, but they were more professional musicians. For th 
there were professional schools at Beauvais, Cambrai, Lyons a 
elsewhere, and in many towns they formed themselves into gil 
of which the earliest known is the Pui of Arras, founded in ii 
The minstrels’ gild of Paris, of which the head was called roy < 
inenestriers, was founded in 1321 and lasted to 1776; in Lone 
the minstrels were incorporated in 1469, and all minstrels in 
country were ordered to join the gild, but this order was ignor 
and when a new charter was granted in 1604 the gild’s jurisc 
lion was limited to three miles beyond the city. The gild s 
exists as the Corporation of Musicians of London. Canterbi 
had such a fraternity in 1526, and that of Beverley claimed 
date from the time of Athelstan, certainly existed in the i' 
century, and was reorganized in 1555, when rules were made ti 
members must be minstrels to men of honour, “waits” to so: 
town,* or otherwise approved. The minstrels of the county 
Chester were from an early date (traditionally 1210) under t 
control of the head of the family of Dutton, whose rights w< 
recognized in all the vagrancy acts from 1572 onwards; as 1j 
as 1756 the heir of Dutton held a court at Chc.stcr fair and issi 
licences to musicians. Similarly at Tutbury John of Gaunt 
1380 established a roy des minisiralx, whose court was still hi 
at the end of the 1 7th century. 

Mediaeval account rolls of the expenses of royal and nol 
households, towns and monasteries are full of payments, oft 
lavish, to all kinds of minstrels, musicians, players and juggle 
and at the marriage of Princess Margaret in 1290 no fewer th 
426 minstrels, English and foreign, attended. Most of these cai 
with noble guests, and the king himself, Edward I., had a lai 
staff of musicians, partly minstrels and partly military band, 
had his successors. But by the 15th century the day of the n 
minstrel was passing; and with the coming of printing the tai 
for listening to long chanted ballads and romances died out, a 
the minstrel became more and more an instrumental perform 
just as the “minstrels’ galleries” in the halls of Tudor houses wc 
purely for instrumental or choral mu.sic. With the i6th centu 
the minstrels became players, in the sense of actors, or degenerat 
into that “thing of shreds and patches,” the wandering minstrel. 

Even from early times there had been many of these u 
attached, vagrant entertainers, picking up a precarious living 1 
performing in fairs and village taverns, or thrusting themselv 
brazenly into the halls of the great, ri.sking kicks for the sake 
halfpence. It was against these, headed by the Goliards (q.v 
that the Church chiefly fulminated for their ribaldry, indecen 
and lack of reverence. The State also viewed them with disfavo 
as men who wasted their own time and that of their listeners, ar 
not unjustifiably, as promoters of sedition. For these masterle 
men carried the news from place to place, sang biting lampoo 
against unpopular ministers, or voiced the wrongs of the poo 
and such revolts as the Peasants’ rising of 1381, Jack Cade’s 
1450, and other more local riots seem to have owed much 
their activity. Consequently from the time of the Black Dea 
(1349) onwards, and particularly after 1572, they were contin 
ally in danger of the stocks, the whipping-post and prison. 

*Thc chief English towns, such as London, York, Chester, Brist< 
Coventry, etc., had minstrels, usually called “waits,” who wore 
livery and silver badge and combined the duties of town band ar 
night-watchman, “piping the watch” at fixed hours of the night. 
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The best account of the subject is in £. K. Chambers, The Mediaeval 
Stage, i., 23-86, and ii. 230-266 (1903); where references arc given 
to other works. See also A. Schultz, Das hofische Leben zur zeit 
der Minnesinger (1889) ; J. Jusserand, English Wayfaring Life (3rd ed., 
1925). (L. F. S.) 

MINT. A place where coins are manufactured, usually with 
the authority of the State. 

According to Herodotus, the first mint was probably that estab- 
lished by Gyges in Lydia towards the end of the 8th century b.c. 
for the coining of gold, silver and electrum, an alloy of gold and 
silver. Silver was coined in the island of Aegina soon afterwards. 
The art of coining was introduced by the Greeks into Italy and 
other countries bordering on the Mediterranean and into Persia 
and India. Subsequently the Romans laid the foundations of 
modem minting. Coining originated independently in China at a 
later date than in the Western world, and spread from China to 
Japan and Korea. 

In Britain gold and silver were coined before the arrival of the 
Romans, and after the Norman Conquest the number of mints 
increased to about 70, more than now exist in the world. The 
necessity for so many mints arose from (he imperfect means of 
communication. The coins were occasionally tested at Westmin- 
ster, and if any deficiency in their weight or fineness was found 
the “moneyers” or minters were punished as traitors. About 
1 180, officers were appointed to supervise the coinage on behalf of 
the king and to collect the seigniorage (q.v,), which generally took 
the form of a deduction from the amount of bullion sent to the 
mint for coinage. The work was done by contractors at a great 
profit; Sir Isaac Newton, for example, amassed a fortune as mas- 
ter of the mint and contractor for the coinage. In 1850 the con- 
tract sy.stem was abolished and since then the work has been con- 
ducted by civil servants, all profits becoming part of the revenue. 
1 'he London mint was built in 1810, when the old mint in the 
'lower of London was closed after being in use for centuries. 

In the United States the Philadelphia mint was opened in 1792 
and there are other mints at San Francisco and Denver, opened to 
provide markets for the gold produced near them. In most 
countries a single mint is found to be sufficient, but there are six 
in Germany and two in Australia. Many countries do not pos- 
sess a mint, their coinages being executed under contract. 

The Supply of Bullion to Mints. — In England, in the middle 
ages, the king was accustomed to send to the mint the produce of 
his own silver mines. The right of levying seigniorage was some- 
times waived by the king to encourage his subjects to bring gold 
and silver to the mint, but in spite of this inducement supplies 
were often deficient, and several instances are recorded in which 
alchemists were called in to effect transmutation of baser metals 
into gold. 

Silver bars, which usually weigh from 1,000 to 1,200 oz. troy 
each, are bought by the mints only when new or additional issues 
of silver coin are required for circulation or reserve. In the first 
years after the World War very little new silver was required for 
coinage in Britain, owing to the widespread melting down of old 
silver coin for sale and its replacement by base metal coins or by 
silver of lower standard. The intrinsic value of the silver in coins 
is usually much less than the nominal or face value at which they 
pass in circulation in their own country. Thus in Great Britain 
one ounce of a silver alloy containing 50% of silver is converted 
into 5s.6d. in silver coin, whatever may be the market price of 
silver bullion (in 1927 this was about 29d. per oz. of fine silver). 
I'he difference between the minted and unminted values is re- 
tained by the State to cover the cost of manufacture and as a 
source of revenue. The system in other countries is similar, but 
generally with less difference in value between the minted and 
nnminted silver. Thus the United States dollar contains 371-2 
grains or 0*77 oz. of fine silver. 

Kefined gold ingots suitable for minting (the ‘‘bar gold” of 
‘<>fnnierce) are usually about 400 oz. troy in weight. They could 

taken to the London mint for coinage without charge previous 

^925, but in that year the right was withdrawn except from the 
of England. The branch mints in Australia continue to 
receive unrefined gold from the mines for refining and coinage 
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although at a small charge. In the United States, Canada, India 
and Japan the mints also receive unrefined gold and refine it. 

Alloys Used in Coinage. — ^The earliest gold and silver coins 
made by the Greeks consisted of the pure metals (990-997 fine, 
i.e., 990-997 parts in 1,000) or of electrum. After electrum had 
fallen into disuse, pure gold continued to be used, but under the 
Roman emperors copper was intentionally added and in the two 
centuries preceding the fall of Rome very base alloys of gold were 
coined, some containing only 2% of gold or even less. In the 
middle ages these base alloys were discarded and the “byzant” 
of Constantinople and the early coins of Western Europe were in- 
tended to be absolutely fine. The gold standard of or 916*6 
(22 carats fine) was adopted in England in 1526 and remains 
unchanged. 

The silver standard of 925 (11 oz. 2dwt. of silver and i8dwt, 
of alloy) was probably first introduced in England by the Saxons 
but has not been maintained continuously. Henry VIII. reduced 
it to 10 oz. silver and 2 oz. alloy and afterwards to 4 oz. silver and 
8 oz. alloy. Under Edward VI. the standard, at first debased 
further to 3 oz. silver and 9 oz. alloy, was afterwards raised again, 
and the standard of 925 was restored by Elizabeth. In 1920 it 
was reduced to 500, but the name “standard silver” generally 
means silver 925 fine. The 900 standard for both gold and silver 
coins was introduced in France soon after the Revolution and 
was later adopted in most other countries. The standard in India 
is 916*6 for both gold and silver. 

Copper was originally added to gold in coins to reduce the 
cost of metal, but it has long been recognized that gold-copper 
and silver-copper last longer in circulation than pure metals owing 
to their greater hardness. Rate of wear, however, does not depend 
entirely on hardness, but also on the resistance of coins to cor- 
rosion. Coins become greasy in circulation and the fatty acids 
corrode the copper, forming a friable crust on the surtace which 
is easily rubbed off. Accordingly coins containing much copper 
are not so resistant to wear as those of higher standard and more 
often present a dirty appearance in circulation. The average life 
of .silver coins of the 925 standard in circulation in Great Britain 
was about 40 years in the 19th century, the larger coins lasting 
longer and the smaller ones for a shorter time. 

Subsidiary coins have in the past generally consisted of cop- 
per, but in France soon after the Revolution of 1789 copper be- 
came scarce and the church bells were melted down to eke out the 
supply. The bells consisted of an alloy of copper and tin with a 
little zinc and the coins containing some of it were found to have 
advantages over those of pure copper. A mixture of these metals 
in the proportion of copper 95%, tin 4Vt, zinc 1^0 (“coinage 
bronze”) was adopted in 1851 by France for subsidiary coins and 
afterwards by almost every country in the world. 

The copper-nickel alloy or “nickel-bronze” (consisting of cop- 
per 75%, nickel 25%) has been used since its introduction in 
Belgium in 1861. Aluminium-bronze (copper gi^r, aluminium 
g%) has been used instead of silver for francs and two-franc 
pieces in France since 1921 and has been adopted elsewhere. 

Manufacture of Coins. — Until the middle ages coins were 
struck between engraved dies by hand hammers and hand minting 
persisted in the native States of India until the 19th century. The 
Romans cast their larger copper coins. Modern methods may be 
said to date from 1553 when rolls for reducing the thickness of 
caj;t bars, machines for punching-out round discs from sheets of 
metal, and screw presses for striking coins were introduced in 
Paris. In England the new machinery was tried in 1561 and finally 
adopted in 1662. (For a detailed account of the history of minting, 
see Numismatics.) 

The operations employed in the manufacture of gold and silver 
coin are as follows: — (i) Refining the metal to make it fit for 
coinage. Gold is refined at only a few mints and very little silver 
is refined even by these. (For a description of the processes, see 
Gold: Mining and Metallurgy and Silvkr: Metallurgy, etc.) (2) 
Melting the metal and casting it into bars. (3) Rolling the bars 
into strips or “fillets.” (4) Cutting out discs or blanks from the 
strips. (5) Adjusting the weight of the blanks. (This is omitted 
in some mints.) (6) “Marking” or edge-rolling the blanks to 
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produce a raised rim or to impress a design on the edge. (7) 
Annealing the blanks and, in some mints, cleaning them in acid. 
(8) Striking the blanks between dies. (9) Weighing each coin. 

Among the incidental operations are: (a) The valuation of the 
bullion, by weighing and assaying it. (b) “Rating'’ the bullion, or 
cakuiaiing the amount of copper to be added to make up the 
standard alloy, (c) Recovering the values from ground-up cruci- 
bles. ashes and door sweepings (the mint “sweep”), (d) Assay- 
ing the melted bars, (c) “Pyxing” the finished coin, or selecting 
s][>ecimens to be weighed and assayed, {f ) “Telling” or counting. 

At the London mint about 2,750 oz. (86 kilograms) of gold are 
melted in a pot. but larger crucibles holding nearly 6,000 oz. (1S8 
kilograms) are used for silver. The amount of metal to be melted 
in mints is small and its value great, so that small charges in the 
furnaces are convenient. The necessity for perfect uniformity in 
composition, discussed in the sequel, is also in favour of small 
charges. The cost of fuel is a small item and any loss of metal a 
serious matter. So crucible melting retains its place in mints. 

The silver-melting furnaces employed in the London mint arc 
cylindrical in shape inside and are heated by ordinary illuminating 
gas. The charge consists of refined .«iilver bars with the required 
am«. unt of copper, together with scrap silver from former opera- 
tions and old coin if available. When ready for pouring, the cru- 
cible is lifted out of the furnace by means of circular tongs w’hich 
are suspended from a travelling electric crane. The crucible is 
placed in a pouring cradle which can be tilted by gear wheels 
worked by a hand crank. The contents of the crucible are then 
.stirred by a rotating mechanical stirrer in order to ensure proper 
uniformity 01 composition and a portion is dipped out for assay. 

The limits of error allowed by law in the composition of gold 
and silver coins are narrow. In British gold coins the allowance or 
“remedy” for fineness is 2 per j.ooo of gold above or below’ the 
.standard of gi6-6. In most countries a divergence of only i per 
1. 000 of gold is allowed and little difficulty is experienced in keep- 
ing coins within the limits. Silver-copper alloys, however, even 
though perfectly mi.\ed when molten, become of different com- 
position in different parL*: on solidification. The only alloy of 
uniform compo.sition wlien solid is that containing 720 parts of 1 


to the next position. The discs fall down a tube to a receptacl 
The blanks are then passed to an edge-rolling machine, li 
which they are thickened at the edge so as to form a rim t 
protect the finished coin from wear. The operation is calk- 
marking, because originally the edges were not only thickenc 
but were also marked with an inscription, as is still done in som 
mints. The letters arc sometimes sunk and sometimes raiser 
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Fig. 1.— cutting machine showing how the coin blanks are 

PUNCHED, TWO AT A TIME. FROM THE STRIP OF SILVER BY THE DESCENT 
OF STEEL CYLINDERS 

Like the graining or “milling” on the edges of coins, the inscrip 
tions were intended to put a stop to the practice of clipping anr 


silver and 280 of copper Thi.^; is the “eutectic” alloy (see Alloys) filing coins, which was pirevalent in the i6th and 17th centuries 
and i.^: used for coinage in Holland and Mexico. Annealing and Blanching the Blanks. — The blanks an 

Rolling. — ^The cast bars are reduced to the thickness of the next softened by annealing, and are then thoroughly cleaned befon 
coin by repeated pa.s.sages between rolls, which arc divided into being passed to the coining pres.ses. The blanks thus cleaned an 
breaking-down, thinning and finishing or gauging rolls, the last charged into a hopper at one end of the furnace and conveyer 
named being of the smallest diameter. The reduction of thickness towards the other end by a revolving Archimedean screw. In . 
in the bars is accompanied by a .slight increa.se in (heir width and few minutes they are raised to a dull red heat and becomr 
a ver>- great increase in iheir length, so that it is generally neces- blackened by the formation on the surface of a film of oxide ol 
sary to cut them into two jiaris. coppier. They leave the furnace by falling through an apertun 


By repeated pa.s.sages through the rolls the bars are hardened, 
and to facilitate further reduction they are usually softened by 
amwnlwfi before being pa.'^.sed to the finishing rolls. In some 
mints the &:rii)s are annealed. In the United .States mints the use 
of very carefully refined metal has made it possible to discontinue 
the annealing. When the strips are reduced to the correct thick- 
ne.ss they are ex.imined by the * iryer.” who cut.s out one or two 
blanks from each strip with a hand machine and weighs them on 
a delicate balance. If the blank i.s too heavy the strip is again 
pa.^^sed through the rolls. 

The degree of accuracy required is indicated by the tolerance 
or “remedy” allowance in weight, which is different for each 
coin, and is the maximum difference from the standard weight 
which is allowed by law. In the sovereign it is 0-2 grain or about 
1O2 jx-r j.ooo. A.s the mean thicknes.^- (jf a sovereign is o-0466in. 
the remedy in weight corre.spond.< to a dilierence of le.ss than 
in the thickness of the strip. Remedies in weight and j 
tineno.- are intended to cover accidental variations. j 

Cutting and Marking Blank8.->in the cutting machine ! 
(tig. i) the revolution of a cam causes two or more short steel 
cylinrltTs or cutters to enter holes in two parallel plates fixed to I 
the licd of the m.achinc. V/hen the coinage strip i.s brought be- 
tween the jdafe'^. the cutters descend and force di.sts of metal | 
through the ho!( = in the lower plate. After each de.scenl of (he i 
cutters, the Mriji is advanced by small gripping or feeding rolls 1 


into water. The oxide of copfier is removed by solution in hoi 
dilute sulphuric acid, sometimes with the addition of bichromate' 
and a layer of pure frosted silver is left on the surface, whid 
appears dead white in colour, and has lost its metallic lustre 
The operation is called “blanching.” The blanks are wa.shefl ir 
water to remove all tra^e of acid and are then dried. 

Striking the Coins. — ^The blanks are converted into coin l)> 
receiving an impression from engraved dies. Each blank 
placed on the lower of two dies and the upper die is brought 
down forcibly up3on it. The pressure causes the soft metal ti 
flow like a viscous solid, but its lateral escape is prevented b> 
a collar which surrounds the blank while it is being struck. Tin* 
collar may be fdain, or crenated ( milled”), or engraved. 

Modem coining presses arc improved forms of the lever 
invented by Uhlhorn in 1839 which replaced screw presse.s. One 
of the London mint presses is shown in fig. 2. The blanki' n' 
fed by hand or by an automatic feeder into the machine wIn' h 
performs the rest of the operations. A blank is carried forv: '1 
I by a moving slide and placed exactly on the lower die by n 
I fingers, the “!ayer-on.” This imitates the action of the hui j " 
finger and thumb which it has superseded. The collar cnciri ii ^ 
the blank and the upper die is brought down and pressed up<^>' “ 
By means of coiijinued revolution the machine next 
upfier die, and the lower die rises simultaneously and pushes 
coin out of the collar. Lastly the layer-on pushes off (he finisn'*^ 
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coin (which falls down a tube into a bowl) and places another 
blank on the die. Coining presses strike about loo coins a minute. 

The dies consist of hard carbon steel, and the process of making 
them is complicated. The original design of the artist, in the 
form of a large plaque of plaster of Paris, is reproduced in relief in 
iron or bronze by casting or in nickel by electro-deposition. An 
exact copy of the plaque in miniature, of the diameter of the coin 
lo be produced, is made by a reducing machine. 

The machine has two adjustable heads and on these are mounted 


MODERN PRESS. WHICH RETAINS ITS RIGIDITY WHILE STRIKING A HEAVY 

BLOW EQUIVALENT TO A PRESSURE OF MANY TONS 

the model or plaque and a block of soft steel. In front of them 
is a balanced arm, pivoted at one end, and carrying both the tracer 
point, which presses against the model, and the revolving cutter. 
The model and steel block are rotated synchronously and at the 
same time the free end of the balanced arm is gradually raised. 
I'he result is that the tracer and cutter arc made to travel in fine 
spirals over all parts of the model and steel block respectively, 
converting the block into the “reduction” punch. 

The old way of making the original steel copj" of the artist’s 
design was by hand engraving (see Numis.uatics), a method i 
still in use for slight changes in the design, as for example a I 
change of date, and for all purposes in some mints. 

Dies strike about 50,000 coins before they are worn out. 

Weighing the Coins. — Gold and silver coins are examined 
individually by eye on the overlooking machine, upon which 
the coins are spread on a travelling belt, arranged so that both 
faces of the coins are exposed in succession. Each coin is then 
1 ('Steel by ringing and finally weighed separately by being passed 
over delicate automatic balances. Automatic balances for weigh- 
ing single coins were introduced at the Bank of England in 184.S. 

In the London mint both ligh* and heavy coins are returned to 
the melting pot. The proportion of rejected gold coin varies with 
Jhe quality of the bullion, and may exceed 10%. The percentage 
of rejected silver is usually less than 1%. 

Trial of the Pyx. — Periodical examinations of the coins 
issued by the mint have been made from very early times in 
England by persons appointed by the Crown. Specimens are se- 
lected from the finished coins and are put into a box or “pyx.” At 
intervals these coins are weighed and assayed by a skilled jury 
nnd the results reported to the Government. The trial is now held 
annually by the Company of Goldsmiths. (See also the article 
Money.) 

Bibliookapiiy. — Rogers Ruding, Annals of the Coinage of Great 
l^rUain (1840); F. Lenormant, La Monnaie dans VAntiquiU (1878); 

W. C. Roberts-Austen, “Alloys used in Coinage” {Journ. Soc. of 
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Arts, London, 1884) ; Annual Reports of the Deputy Master of Ike 
Mint (London, 1870 onwards) ; Annual Reports of the Director of 
the {United States) Mint (Washington). (T. K. R.; H. W. L. E.) 

MINT, botanically Mentha, a genus of plants of the family 
Labiatae, comprising about 25 species of perennial herbs, widely 
distributed throughout the temperate and sub-tropical portions of 
the globe, but chiefly in the temperate regions of the Old World. 
The sfiecies have square stems, opposite, aromatic leaves, and a 
stoloniferous creeping rootstock. The flowers arc arranged in 
axillary clusters (cymes), which either form separate whorls or 
are crowded together into a terminal spike. The corolla is usually 
small and of a pale purple or pinkish colour; it has four nearly 
equal lobes, and encloses two long and two short stamens. 

In Great Britain a number of species are indigenous or natural- 
ized but the forms easily hybridize so that there is great con- 
fusion in the genus. Mentha viridis is the garden mint or spear- 
mint (q.v.), which is commonly used for culinary purposes; it 
is distinguished by its smooth, sessile leaves and lax tapering 
flower-spikes. It is probably a cultivated race of the next species, 
Mentha sylvestris, which chiefly differs from the above in its 
coarser habit and hairy leaves, which arc silky beneath, and in its 
denser flower-spikes. This plant is supposed to be the mint of 
Scripture, as it is extensively cultivated in the East; it vras one 
of the biller herbs with which the paschal lamb was eaten. M. 
aquaiica grows in ditches, and is easily recognized by its rounded 
flower-spikes and stalked hairy leaves. M. piperita, or pepper- 
mint (q.v.), has stalked smooth leaves and an oblong obtu.se 
terminal spike of flowers; it is cultivated for volatile oil. M. 
pratvnsis belongs to a group which have the flowers arranged in 
axillary whorls and never in terminal .spikes; il otherwise bears 
some resemblance to M. viridis. M. Pnlcgium, commonly known 
as pennyroyal, has small oval obtu.se leaves and flowers in axillary 
whorls, and is remarkable for its creeping habit and peculiar 
odour. It was formerly popular for medicinal purposes. All the 
genus Mentha abound in a volatile oil, contained in resinous dots 
in the leaves and .stems. Most mints blos.sorn in Augu.st. 

The name mint is also applied to plants of other genera, 
Monarda punctata being called horsemint, Pyemmthemum Uni- 
folium mountain mint, and Nepeta Cataria catmint. 

MINTO, GILBERT ELLIOT, 1ST Earl of (1751-1S14), 
was the eldest son of Gilbert Elliot (1693-1766), Lord Minto. 
About 1763 Gilbert and his brother Hugh wxTe sent to Paris, 
where their studies were supervised by David Hume and w^here 
they became intimate with Mirabeau. Gilbert entered Christ 
Church, Oxford, and was called to the bar. In 1776 he entered 
parliament as an independent Whig. lie became very friendly 
with Burke, whom he helped in the attack on Warren Hastings 
and Elijah Impey, and on two oct.asions was an unsuccessful 
candidate for the office of speaker. In 1 794 Elliot was appointed 
to govern Corsica, and in 1797 he a.ssiimed the additional names 
of Murray-Kynynmond and was created Baron Minto. From 
179Q to T601 he was envoy-extraordinary to Vienna, and having 
been for a few months pre.sident of the board of control he was 
appointed governor-general of India at the end of 1806. During 
his viceroyalty he had to provide against the danger from Na- 
poleon, and deal wdth the nearer menace of the Sikh powder at 
Lahore. Before he gave up office in 1813 Java and the Moluccas 
had been added to the Empire. He was then created Viscount 
Melgund and earl of Minto. He died at Stevenage on June 21. 
1814 and was buried in Westmin.^ter Abbey. 

See Hon. G. F. S. Elliot, The Border Elliots and the Family of Minto 
(Edinburgh, 1897) ; the article India: History; also Life and Letters 
of the first Earl of Minto, i75x~jSn6 (187.1) and Lord Minto in India, 
1807-1814 (t88o), both edited by the countess of Minto; and Sir 
J. F. Stephen, The Story of Nuncomar and the Impeachment of Sir 
E. Impey (1885). 

MINTO^ GILBERT JOHN ELLIOT-MURRAY- 
KYNYNMOND, 4TI1 Earl of (1845-1914), w^as born in Lon- 
don on July 9, 1845. lie was educated at Eton and Trinity College, 
Cambridge, and joined the Scots Guards in 1867. In 1870 he sent 
in his papers and went to live in Lincolnshire where he acted as a 
gentleman rider for four years. He rode four times in the Grand 
National, and in the 1S76 race he broke his neck. He survived. 
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and turned newspaper correspondent. In this capacity he was in 
Spain with the Carlist army in 1874, and in Turkey in the Russo- 
Turkish war. He was present in an unofficial way at the second 
Afghan war in 1879, and very nearly went to Kabul with Cavag- 
nari’s party who were murdered there next year. He went to the 
Egyptian war in 1882 in the same casual way, and fought with the 
mounted infantry at Ismailia. 

He married Mary Grey in 1883, and the haphazard part of his 
life came to an end. In 1SS3 he went to Canada as military secre- 
tary to Lord Lansdowne; here he served in the Riel rebellion 
campaign and was offered the post of commandant of the North 
West Mounted Police. He returned to England in 18S6, and spent 
twelve years at home, chiefly occupied with his volunteer corps, 
the Border Mounted Rifles, and studying the theory of warfare. 
In 1891 he succeeded his father as Lord Minto. In 1898 he was 
made Governor-General of Canada. Here his great problem was 
the difference in point of view between Chamberlain, with his 
vision of Imperial Federation, and Sir Wilfred Laurier, prime 
minister of Canada, whose vision, concentrated on Canada, in- 
cluded no such thing. Minto's invariably constitutional behaviour 
and his soothing personal influence helped to surmount some un- 
pleasant situations, notably the Alaskan question and that of the 
Canadian contingent in the Boer war. Laurier said of him, “He 
is the most con.'^titutional governor we have had.’’ 

Minto returned to England in November 1904, and in August 
1905, he was appointed Viceroy of India in succession to Curzon. 
Curzon left him a ticklish legacy; he had changed many things 
in a very short time, and he had been an autocrat. Not the least 
of Minto s troubles was the tradition of centralisation he found; 
not the least of his assets were his great-grandfather’s work a 
hundred years before, and India's long mcmor>\ Minto started at 
once to restore responsibility to the Viceroy's council. The rela- 
tion between Minto and his secretary of State, Morley, was inter- 
esting. They liked and trusted one another personally, but Morley, 
as secretary of State, was a difiicult man to handle. He tended for 
more than one reason, to be autocratic; he started by overriding 
his own council, he went on to ignore the Viceroy’s council and to 
attempt to reduce the Viceroy himself to a satellite of the secre- 
tary of State. Minto handled the situation very cleverly; more 
than one of his suggestions, quietly thrown out in letters, came 
back to him in the majesty of Morley s somewhat Olympian 
despatches. But Morley 's constant interference in the details of 
administration, raised a serious con.^titutional question, and very 
nearly provoked Minto's resignation. The breach with Kitchener 
that Curzon had left was immediately healed, and the two men 
worked together harmoniously in preparing India’s case when the 
details of the Russian Convention were being arranged. Minto 
took a long step towards the solution of the frontier problem when 
he made a firm friend of the Amir of Afghanistan, who paid him 
a visit in Calcutta. But Morley w’as somewhat inclined to ignore 
views on the wider aspects of Imperial policy coming from India, 
and in the event of the Convention of 1907 nearly undid all 
Minto's work for the conciliation of the Amir. 

But all other aspects of Minto's viceroyalty arc of small mo- 
ment compared with the supreme importance of the Reforms. 
(Sre I.vDiA.) (In this matter Minto and Morley saw eye to eye 
from the start. There were even times when the Tory Viceroy 
outran the prudence of the Radical secretary, and when the battle 
was won Morley said to Lady Minto. “I am .swimming in a popular 
tide through victories which are not my own.” In spite of strong 
opposition in India and at home the steps were gradually taken. 
The first was the appointment of an Indian member to the Secre- 
tary's Council; the .second, much more hotly disputed, the ap- 
pointment of Sinha to the V iceroy’s council in March 1909. In 
May of the .same year the Reform Bill was pa.s.sed, the foundation 
of the new policy of gradual (‘xten.sion of self-government to India. 
Even Minto’s enthusiasm for a progres.sive policy was perhaps not 
more to his credit than the determination with which, while he 
firmly suppre.ssed sedition and violence, he refused to let them 
deter him from his chosen path. Lord Minto returned to England 
in Nov. 1910 and died at his home at Minto on March i, 1914. 

VVf' J. Buchan, Lord Minto, 1924. 


MINT PAR OF EXCHANGE. A mint par of exchange 
can only exist between two currencies based upon the same metal. 
It is defined as the fixed intrinsic value of the currency-unit of 
one country expressed in terms of the other. It depends solely 
upon the amount and fineness of the metal that the law of each 
country enacts what its currency-unit shall contain. 

Thus, in England, 20 lb. gold, ^ fine, equals £934-5 ; in Switzer- 
land, ikilog. gold, fine, equals Frs. 3,100; in the United Slates, 
258 grains gold, fine, equals $10. 

The mint par of exchange can now be readily calculated. Take 
England and Switzerland : 


£934 S=*2olb. std. gold, ] J fine. 

* 18-33 lb. fine gold. 

='6-84ikilogs. fine gold. 

Frs.3, 100— ikilog. gold, /o fine. 

~ -Oookilogs. fine gold. 

Then Frs. ‘^^™-^=6-84ikilogs. fine gold = £934-5 

„ 3100 X 6-841 - 

or, Frs. — =£1 

-9 X 934-5 

or, simplifying, Frs. 25-22 =£1 

Until 1928 the same formula applied to France. 

Foreign exchange operators have a quicker way of calculating 
pars, known as “the chain rule.'’ This is illustrated below, in the 
calculation of the pound against the dollar : 


? dollars 

£984-5 
12 lb. std. 

1 lb. fine 
0 grains fine 
258 grains, ,**0 fi^^^* 


— 20 lb. gold std. 

— II lb. fine. 

= 5,760 grains fine. 
= 10 grains, fine. 
= $10. 


Then the answer is: 


1 X 20X 1 1 X 5760X1 0 X10 
934 SX 12X1X9X258 


=$4*867 


The chain rule is : 

( 1 ) State the question in the top equation. 

(2) Begin each new equation with the same kind of item as 
ends the preceding one. 

(3) See that the final equation ends with the same kind of item 
as began the first. 

(4) Divide the product of the left-hand side into the product 
of the right. 

{See also Currency; F'oreign Exchange; Mint Price of 
Gold.) (N. E. C.) 

MINT PRICE OF GOLD. In any form of metallic cur- 
rency it is essential that the law should lay down the weight of 
metal that each coin should contain, as otherwise uniformity 
would be lost, and the currency would have no fixed value and pur- 
chasing power and would cease to command confidence. Fur- 
thermore, the law usually reserves the right to coin money to the 
official mint, which is a government institution. From this it fol- 
lows that all gold or silver bullion which the holders wish to turn 
into coin has to be handed over to the mint in the form of bullion 
and returned by the mint in the form of coin. 

The need for this double transfer immediately raises the ques- 
tion of the terms on which the mint is prepared to act. In these 
terms, three main factors are involved. These are the mint price 
of gold or silver, seigniorage and loss of interest. 

Confining this examination to gold, it is clear that if, as is 
always the case, the weight and fineness of gold in each given coin 
is fixed by law the mint price of gold is equally fixed. Thus the 
English law lays down that twenty pounds weight troy of stand 
ard gold shall be coined into 934 sovereigns and one half-sovereign, 
and standard gold is defined as twenty-two carats fine gold to tv ’ 
carats of alloy in the pound weight troy, or eleven-twelfths lim 

The mint price of gold in England can thus be calculated 
once: 


£934-5= 20 lb. standard gold 
= 240 oz. „ „ 

/. I oz. standard gold =£*-^^^=£3 17s. lojd. 

240 
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£3 17s. lo^d., or — ^to use the form in which it is more usually 
expressed — 77s. lo^d. per oz. standard, is the mint price of gold 
in London. 

United States law enacts that a ten-dollar piece shall consist of 
258 grains gold, nine-tenths fine. This makes the mint price of 
gold $20.67183 per oz. fine. 

Having shown how the mint price is calculated, it remains to 
determine its signihcance. It simply expresses the amount of coin 
that the mint will return to the tenderer of a given amount of bul- 
lion. Thus in England if 20 lb. of standard gold are tendered to 
the mint the holder will receive back £934 10s. 

It will be seen that, so far, the mint has made no charge for the 
cost of coining the gold. In England this was the case, but abroad 
the mint usually does make a charge. This is called seigniorage 
(q.v.) and it has the effect of reducing the mint price of gold. 

The third point, namely loss of interest, arises from the fact that 
it usually takes a week or ten days for gold bullion to be minted. 
During this period the owner of the gold is earning no interest 
upon it. This also has a practical effect upon the mint price of 
gold, as can be seen very simply from the following calculation. 

Assume that the operation of minting takes ten days, and that 
the current rate of interest is 5%. Then in London, one ounce 
standard gold equals 77s. lojd. in ten days’ time, which is only 
equivalent to 77s. gd. spot cash. 

The Bank and the Mint. — ^I'his fact has long had in London 
a curious result. Under the Bank Act of 1844 Bank of Eng- 
land is bound to buy gold offered to it at a minimum price of 
77s. gd. per standard ounce. Hence, in practice, all bullion brought 
into England was not tendered to the mint for coinage, but sold 
outright to the Bank, who thus became in practice the sole ten- 
derer of gold to the mint. This procedure was formally recognized 
by the Gold Standard Act of 1925, which lays down that only the 
Hank of England now has the right to tender gold to the mint for 
coinage. The London bullion market to-day is governed not by 
the mint price of gold, but by the fact that the Bank is to-day 
bound by law to buy gold offered to it at a minimum price of 
77s. gd. per standard ounce and to sell gold in bars of 400 ounces 
fine at a maximum price of 77s. io\d. This keeps the market price 
between these two limits, and the Bank has ^‘a turn” correspond- 
ing roughly to the loss of interest during minting. (See also 
CrRRENCY.) (N. E. C.) 

MINUCIUS, FELIX MARCUS, one of the earliest if not 
the earliest, of the Latin apologists for Christianity. He is now 
exclusively known by his Octavius, a dialogue on Christianity be- 
tween the pagan Caecilius Natalis and the Christian Octavius 
lanuarius, a provincial lawyer, the friend and fellow-student of 
the author. The form of the dialogue is modelled on the De 
natnra deoriim and Dc divinatione of Cicero. 

The Octavius is admittedly earlier than Cyprian’s Quod idola dii non 
sint, which borrows from it; how much earlier can be ditcrmined only 
by settling the relation in which it stands to Tertullian’s A polo fact kum. 
Since A. Ebert’s exhaustive argument in 1868, repeated in 1889, the 
]3riority of Minucius has been generally admitted; the objections are 
stated in the Diet. Chr. Biog. article by G. Salmon. Editions: F. 
Sabaeus-Brixianus, as Bk. viii. of Arnobius (Rome, 1543) ; F. 
Balduinus, first separate edition (Heidelberg, 1560) : Migne, Patrol, 
Lai. iii. 239; Halm in Corp. Set. Eccl. Lat. (Vienna, 1867); H. A. 
Holden; Rausch (1913). Translations: R. E. Wallis, in Anle~Ntc. 
Lathers, vol. iv.; A. A. Brodribb’s Pagan and Puritan. 

MINUET, a dance for two persons in -J time. At the period 
when it was most fashionable it was slow, ceremonious, and grace- 
Hil (see Dance). The name is also given to a musical composi- 
titm written in the same time and rhythm. Haydn introduced it 
into the symphony; in Beethoven’s hands it became the scherzo. 

MINUIT, PETER (c. 1580-1638), Dutch governor of New 
Amsterdam and colonizer of New Sweden, was born of Dutch 
•nicestry in Wesel, Rhenish Prussia, about 1580. He removed to 
Holland and in 1625 received the appointment of director-general 
of the Dutch West Indies Company’s settlements in North Amer- 
known as New Netherlands, of which he became the first 
formal governor under the new government. He landed on Man- 
hattan island on May 4, 1626, and sometime between July and 
^^'ptember he called the native Indian chiefs into council and 
from them for merchandise valued at 60 guilders purchased the 


entire island, which he intended to make the centre of Dutch 
settlement. On its southern point he built a blockhouse, ware- 
house and mill, around which the early settlers made their homes. 
He ruled wisely until 1631 when he was recalled by the company 
because he had been too liberal in granting trading privileges 
to Dutch patroons, which the company feared would endanger 
their monopoly. A few years later he entered Swedish service 
and was given command of the two vessels of Swedi.sh and Finn 
colonists which in March 163S, made the first settlement upon 
the Delaware river, near Wilmington, Del. There Minuit built 
Ft. Christiana and successfully managed the colonists’ early rela- 
tions with the Indians and the Dutch. In June 1638, he set out 
on a trading expedition to the West Indies and, when near the 
island of St. Christopher, the ship he was on was carried away 
in a sudden storm and never heard from again, 

MINUSINSK, a town of Asiatic Ru.ssia in the Siberian area, 
fii 53° 56' N., 01“ 40' E., on the Minusin.sk river, about 5 m. from 
its junction with the Yenisei. Pop. (1Q26) 20,403. The town is 
.situated in the fertile Minusinsk district, which has rich black 
earth, where the warm dry summer enables spring wheat to ripen 
before the autumn frosts. The town has a flour-milling industry 
and exports about 4,000 tons of flour per annum to the Lower 
Yenisei. Sugar beet grows well and a sugar factory e.xists. Timber 
is floated down the river from the forests and saw-milling is one 
of the chief occupations of the town. The Tatar nomads of the 
Minusinsk steppes are noted stock-raisers. Before the settlement 
of Ru.s.sians in the agricultural area after the 1907 Government 
survey they wandered over the whole region. The mineral wealth 
of the Minusin.sk district is great, but is not yet much exploited. 
There arc coal and copper beds, antimony is found in the rivers, 
Glauber s salt is obtained from the sulphate of sodium found near 
the left bank of the Ycni.sei river, and sulphate of soda from two 
small lakes lying between Achinsk and Minusinsk. The Minusin.sk 
o:isis, sheltered by the mountains, well watered and fertile, has 
been settled from time immemorial and is rich in the remains of 
the stone, bronze and iron age. Among the si)ecimens collected in 
its fire-proof museum are a fine and representative collection of 
bronze implements, and relics of Chinese origin dating from the 
Han dynasty of the second century b.c. The collections were 
arranged by Prince Alexander Kropotkin and M. Martianov when 
they were exiled to Minusinsk in 18:7. 

MINUTE MEN, in the American War of Independence, 
militia-men who had undertaken to turn out for service at a 
minute s notice. In Massachusetts the minute men were enrolled 
by an act of the provincial congress of Nov. 23, 1774, and in 
Bo.ston alone they numbered 16,000 prior to the outbreak of the 
war. The Americans who fought in the opening action of Lexing- 
ton were “minute men.” 

MIOCENE, in geology, the system of strata which occurs 
between the Oligocene and the Pliocene and thus forms the 
lower of the two divisions of the Neogene or newer Tertiary 
jjeriod. The term is derived from the Greek fitlov, less, and Kaivos, 
recent, and was introduced by Sir Charles Lyell. The name indi- 
cates that the system has a smaller number of recent species than 
is found in the overlying Pliocene. 

Conditions During the Miocene. — ^The close of the Oligo- 
cene was marked by a very general regres.sion of the sea. The 
beginning of the Neogene, that is of the Miocene, was marked 
by a wide.spread marine transgression, followed later by a general 
regression. Thus the whole Miocene corresponds to a cycle of 
sedimentation, quite distinct from the Pliocene cycle which fol- 
lows it. As in the Older Tertiary period the marine transgression 
took place in Europe from three directions — from the North 
sea, the Atlantic and the Mediterranean. The Miocene deposits 
are found in basins connected with each of these three areas. 

The North sea of Miocene times was never as extensive as that 
of Eocene or Oligocene times, it did not invade the Paris basin 
and did little more than cover the fringes of eastern England, 
northern Belgium, Holland and northern Germany. The fauna 
is entirely different from that of the Mediterranean and correki' 
tion is difficult, especially as the North sea seems to have been 
cut off from the Atlantic by a ridge across the Straits of Dover. 
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The Atlantic washed the shores of France as it docs to-day, and 
hroad gulfs covered part of Brittany and Aquitaine, and these 
was a w’ide communication >viih the Mediterranean across the 
south of Spain. 

The Mediterranean sea of Miocene times has left deposits 
which arc the best known of all Miocene strata. The Alps had 
already been built up as far as general features are concerned, 
and the Miocene transgression was restricted to the surrounding 
peri- Alpine depression. From the Middle Miocene onwards the 
eastern Mediterranean was cut off from the w^eslern and also 
from the seas ot India and the east. It became an inland sea 
with a specialized fauna. 

Life of the Period. — From the beginning of the Miocene 
there is an entire difference between the faunas of the North 
sea and the Atlantic-Mediterranean, and it is difficult to give 
lists of characteristic fossils except for special areas. The fauna 
of the Atlantic-Mediterranean area is obviously the parent of 
the existing Mediterranean fauna. Amongst foraminifera num- 
mulitcs give place to Lepidoeye lines, many of large size. Amongst 
fossils of zonal importance echinoderms such as Cly pc aster, Scu- 
tclla and Echinolampas arc especially abundant ; amongst the 
numerous lamellibranchs and gastropods many species of Pecten 
are of very restricted vertical range. The important mammalian 
forms are noted below. For an account of the flora reference 
should be made to the article Pal.aeobotany. It has been argued | 
that the marked increase of herbivorous mammals in the Miocene, 
including Hipparion, was due to the spread of turf-forming 
grasses and that animal migration was greatly facilitated by the 
drying up of the Mediterranean. 

Miocene Stratigraphy. — The following stages have been 
distinguished in the Mediterranean Miocene: 


Mariin; Facii> 
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Sahelian 

liurdigaliaii 


^ '] orbonian facios 
Jlcl\ elian latic.s 


I F.astcrn I'.uropcan l acies 
I Pontian 

I Sarmatian 
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The Biirdigalian stage is here taken as the base of the Miocene, 
since reasons have been given for regarding the Aquitanian as the 
highest Oligocenc. {See Oligocene.) The Aquitanian marks the 
beginning of the Miocene transgression, but contains a number 
of characteristic marine shells which are not found in later beds. 
The Burdigalian (type area Bordelais) is marked by a conspicu- 
ous transgression of the sea in the peri-Alpine region. Continental 
deposits of this age, notably the Orleanais sands, are marked by 
the apijearance of such probroscideans as Mastodon angustidens, 
M. turricensis, Dinotherium cuvieri, of Rhinoceros aurelianensis, 
A nchitherium , etc. 

The Vindohonian stage (type in the Vienna basin) is marked by 
further local transgressions such as in Bas-Dauphine and in the 
enclosed Vienna Basin. The base of the stage, often of a .sandy 
facies, ha.s been designated the Helvetian (from the marine “mol- 
Ia.^^e*' of Switzerland K whilst at the lop there are sometimes blue 
marls with a deep-water fauna of Plenrotonias — a facies dis- 
ringui-shed as Tortonian (from Tortona, Piedmont). In the 
continental equivalents, such as the deposits of Sansan and 
Simorre (Gers) and La Grive-St. -Alban (Iserc) the characteristic 
mammals are Mastodon angnstidens, Dinotherium bavaricum, 
Rhinoceros sansaniemis, Dicroccrus degans and the last Anchi- 
therium. 

The Pontian Stage (from J^ont-Euxin) consists of continental 
fluviatile or lacustrine deposits forming the final stage of the 
Miocene cycle. The Pontian includes the famous deposits of 
Pikerrni near Athens and is distinguished palacontologically by 
the appearance of llipparion, Mastodon longirostris, the presence 
of M . turricensis, the last Dinotherium; Rhinoceros schleierma- 
chcri, Gazella deperdita. Marine equivalents of the Pontian occur 
in certain parts of Algeria and have been called the Sahelian 
(after Sahel d’Oran ;. In eastern Europe where the huge stretch 
of the eastern Mediterranean was separated from the western 
the true Pontian is underlain by a brackish water series (the 
Sarmatian. from the country of the Sarmates in the south of 


Russia), which may be the equivalent of the upper Vindohonian. 

Turning now to the North sea Miocene, the regression of the 
sea at the end of the Oligocene was such that the lowest Miocene 
is found only in Denmark, Schleswig-Holstein and the neighbour- 
hood of Hamburg and is absent from England, Belgium and Hol- 
land. The middle Miocene is marked by a southward transgres- 
sion. the sea reaching as far south as Bremen and Osnabriick in 
Germany and covering much of Belgium where ferruginous sands 
constitute the Bolderian (Bolderberg, near Hasselt, Belgium). 
The presence of Aquitanian fossils in the Bolderian suggests a con- 
nection with the Atlantic at this time. The upper Miocene is 
represented by glauconitic sands near Antwerp, the Anversian of 
the Belgians. It is still doubtful whether the Miocene is repre- 
sented in England except by lavas and some interstratified beds 
on the west coast of Scotland and northern Ireland. A Miocene 
fauna is found in the "Boxstones” at the base of the East Anglian 
Pliocene and it is claimed on palaeontological grounds that part 
of the Lenham beds, occurring in pockets in the chalk downs of 
Kent and Surrey, is Miocene. 

Outside Europe the Miocene is well displayed in parts of 
northern India (where the Gaj series is Burdigalian) and ha.s 
yielded a rich harvest of mammalian remains (especially from 
the Bugti beds) ; in the old gulfs of south-eastern Asia it is partly 
marine, partly continental — including, for example, the upper 
part of the Peguan of Burma, whilst the lower part of the fresh- 
water Irrawaddian is l^ontian. Along the Atlantic slope of the 
United States and around the Gulf of Mexico the complete Mio- 
cene series is present, the Sarmatian and Pontian occur also in 
California. Miocene rocks are important in the West Indies and 
the Antilles. (See under Eocene.) 

See the writings of G. E. Pilgrim in the Records of the Geological 
Survey of India on the correlation of Eastern deposits. (L. D. S.) 

I MIOT DE MELITO» ANDRE FRANgOIS, Comte 
(1762-1841), French statesman and scholar, was born at Ver- 
sailles (Scine-et-Oise) on Feb. 9, 1762. He was a high official 
in the war office before the Revolution, and under the Republic 
he eventually became secretary-general for foreign affairs, and 
served on many foreign missions. In 1806 he joined Joseph 
Bonaparte in Naples as minister of the interior, afterwards fol- 
lowing him to Spain as comptroller of the household, but he 
returned to France in the retreat of 1813. He took no part in 
politics after Waterloo. He was admitted in 1835 to the French 
Academy for his translations of Herodotus (Paris, 1822) and 
Diodorus (Paris, 1835-38). He died in Paris on Jan. 5, 1841. 

See his diary covering the period 1788-1815, and published by his 
sun-in-law, General von Fleischmann in 1858, Eng. trans. 2 vols., iS8i. 
See also A. Gaudin, Les Arretes, Miot (Ajaccio, i8y6). 

MIQUEL, JOHANN VON ( 1829-1901), (jcfinan states- 
man, was born at Neuenhaus, Hanover, on Feb. 19, 1829, being 
descended from a French family which had emigrated during the 
Revolution. He studied law at Heidelberg and Gottingen. Tlie 
wTilings of Karl Marx converted him to socialism; but though 
he entered into correspondence with Marx, with the idea of starl- 
ing a revolutionary movement, he took no open part in the events 
of 184S-49. He was one of the founders of the German Nation^ 
alvercin, and in 1864 he entered the Hanoverian parliament as a 
Liberal and an opponent of the Government. He accepted the an- 
nexation of Hanover by Prussia without regret, and was one of 
the Hanoverians whose parliamentary abilities at once won a com- 
manding position in the Prussian parliament, which he entered 
in 1867. He was, burgomaster of Osnabruck ifrom 1865 to 1870 
and again from 1876 to 1879, being in the meantime (i870“73> 
a director of the Discontogesellschaft. In 1879 he was elected 
burgomaster of Frankfort-on-Main, where he dealt energetically 
with social questions, especially that of the housing of the pooi 
Probably owing to his early study of socialism, he was very ready 
to support the new state socialism of Bismarck. He was the clin 
agent in the reorganization of the National Liberal party in 188), 
in which year he entered the imperial Reichstag. After Bismarck s 
fall he was Prussian minister of finance (1890-1900). IK i"*-” 
formed the Prussian system of taxation, but failed in an attempt 
to reform the system of imperial finance in 1893-94. Miquel bad 
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^'iven up his Liberalism, and aimed at practical measures for im- 
proving the condition of the people irrespective of the party pro- 
^rrammes; some of his measures — such as that for taxing “Waaren- 
hiiuser” (stores) — ^wcre of a very injudicious nature. He pro- 
lessed to aim at a union of parties on the basis of the satisfaction 
of material interests, a policy to which the name of Sanimlung 
was given ; but his enemies accused him of intriguing against the 
three chancellors under whom he served. His sympathy for the 
Agrarians increased his unpopularity among Liberals and indus- 
trials; he insisted that the State, which for half a century had 
(lone everything to help manufactures, might now attempt to sup- 
port the failing industry of agriculture. He resigned in June igoi, 
rind died on Sept. 8, at Frankfort. 

Miqucl’s Reden were edited (4 vols., 1911-14) by Schultz and 
Thimme. See W. MomnLsen, Johannes Miguel (vol. i., 1928). 

MIR: see Village Communities. 

MIRABEAU, ANDRE BONIFACE LOUIS RIQUETI, 

Vtc'omte de (1754-1792), nicknamed “Barrel Mirabeau,” brother 
of the orator Mirabeau, was one of the reactionary leaders at the 
opening of the French Revolution. In 1789, he was elected by 
(he noblesse of Limoges a deputy to the States General. He 
emigrated about 1790, and raised a legion which was to bear his 
name; but his insolence alienated the German princes, and his 
(ommand was taken from him. He died in August 1792 at Frei- 
burg im Breisgau. 

See Joseph Sarrazin, Mirabeau Tonneau, cin Condottiere aus der 
Krvolutionszeit (Leipzig, 1893) ; and Eugene Berger, Le Vicomte de 
Mirabeau {Mirabeau Tonneau), I754^i7g2 (1904). 

MIRABEAU, HONORE GABRIEL RIQUETI, Comte 
DE (1749-1791), French statesman, was born at Bignon, near 
Nemours, on March 9, 1749. The family of Riquet, or Riqueti, 
originally of the little town of Dignc, won wealth as merchants 
at Marseilles, and in 1570 Jean Riqueti bought the chateau and 
seigniory of Mirabeau, which had belonged to the Provencal 
family of Barras. In 1685 Honore Riqueti obtained the title of 
marquis de Mirabeau. His son Jean Antoine married FranQoise 
(le Castellane, and left at his death, in 1737, three sons — ^V^ictor, 
marquis dc Mirabeau, Jean Antoine, bailli de Mirabeau, and 
C'omte Louis Alexandre de Mirabeau. The great Mirabeau was 
the eldest surviving son of the marquis. When but three years 
old he had a virulent attack of small-pox which left his face di.s- 
ligurcd, and contributed to his father s dislike of him. He was 


educated at a military school in Paris, and in 1767 received a 
commission in a cavalry regiment which his grandfather had 
commanded years before. He crossed his colonel in love, and the 
ensuing scandal led his father to ask for a lettre dc cachet , and 
Mirabeau was imprisoned in the isle of Re. This was the first 
recorded of many affairs of the heart. On his release, the young 
count obtained leave to accompany as a volunteer the French 
expedition to Corsica. After his return, he tried to keep on good 
terms with his father, and in 1772 he married a rich heiress, Marie 
Emilie de Marignane. His wild extravagance, however, forced 
his father to forestall his creditors by securing his detention in 
semi-exile in the country, where he wrote his earliest extant work, 
th(i Essai sur le despotisme. A violent quarrel brought another 
b'tfrc de cachet and impri.sonmenl in the Chateau dTf. In 1775 
he was removed to the castle of Joux, to which, however, he was 
not very closely confined, having full leave to visit in the town 
of Pontarlier. Here he met Marie Ther^?se de Monnier, the Sophie 
of the famous letters. He escaped to Switzerland, where Sophie 
joined him; they then went to Holland, where he lived by hack- 
'vork for the booksellers; meanwhile Mirabeau had been con- 
demned to death at Pontarlier for rapt ct vol, and in May 1777 
he was seized by the French police, and imprisoned by a lettre 
cachet in the castle of Vincennes. 


The early part of his confinement is marked by the indecent 
h;t<ers to Sophie (first published in 1793), and the obscene 
I'f'ofica hiblion and Ma conversion, while to the later months 
h'‘longs his political work, the Lettres de cachet, published after 
his liberation (1782). The book exhibits an accurate knowledge 
French constitutional history skilfully applied in an attempt to 
"how that an existing actual grievance was not only philosophi- 
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cally unjust but constitutionally illegal. It shows, though in rather 
a diffuse and declamatory form, that application of wide historical 
knowledge, keen philosophical perception, and genuine eloquence 
to a practical purpose which was the great characteristic of 
Mirabeau, both as a political thinker and as a statesman. 

With his release from Vincennes (August 1782) begins the 
second period of Mirabeau’s life. He found that his Sophie was 
an idealized version of a rather common and ill-educated woman, 
and she consoled herself with the affection of a young officer, 
after whose death she committed suicide. Mirabeau first set to 
work to get the sentence of death still hanging over him reversed, 
and by his eloquence not only succeeded in this but got M. de 
Monnier condemned in the costs of the whole law proceedings. 
From Pontarlier he went to Aix, where he claimed the court's 
order that his wife should return to him, but he lost his case by 
accusing his wife of infidelity, on which the court pronounced 
a decree of separation. He then intervened in the suit pending 
between his father and mother before the parlcment of Paris, and 
attacked the ruling powers so violently that he had to leave P'rance 
and again go to Holland. About this time began his connection 
with Mme. de Nchra, and his life was strengthened by the love 
of his petite horde, Mme. de Nehra, his adopted son. Lucas de 
Montigny, and his little dog Chico. After a period of work in 
Holland he w(?nt to England, w'here he was admitted into the 
best Whig literary and political society of London, through his 
old schoolfellow Gilbert Elliot. Among his most intimate English 
friends were the ist marcjiiess of Lansdowne. better known as 
Lord Shelburne, and Samuel Romilly. Romilly undertook to 
translate into English the Considerations sur Vordre dc Cincin- 
natuSy which Mirabeau had written in 1785 

The Considerations sur Vordre de Cincimiatus w^hich Romilly 
translated was the only important work Mirabeau wrote in the 
year 1785. He now turned his thoughts to employment from the 
French foreign office, either in writing or in diplomacy. He first 
sent Mme. de Nehra to Paris to make peace with the authorities 
and then returned himself, hoping to be employed as a political 
pamphleteer, but he ruined his chances by a series of writings 
on financial questions. On his return to Paris he had become 
acquainted with fetienne Claviere, the Geneve.se e.xile, and a 
banker named Panchaud. From them he heard plenty of abuse of 
stock-jobbing, and seizing their ideas he began to regard stock- 
jobbing, or agiotage, as the source of all evil, and to attack in 
his usual vehement style the Banque de St. Charles and the Com- 
pagnie des Eaux. This last pamphlet brought him into a contro- 
versy with Beaumarchais, who certainly did not gel the best of 
it, but it lost him any chance of literary employment from the 
government. But after a preliminary lour to Berlin at the be- 
ginning of 1786 he was despatched in July 1786 on a secret 
mission to the court of Prussia, from which' he returned in 
January 1787, and of which he gave a full account in his Histoire 
seerdfe dc la cour de Berlin 1 1789). He was in Berlin at the time 
of the death of Frederick the Great. He failed to conciliate the 
new king Frederick William; and thus ended Mirabeau's one 
attempt at diplomacy. During his journey he had made the 
acquaintance of Jakob Mauvillon (1743-1794), whom he found 
po.s.sessed of a great number of facts and statistics wdth regard 
to Prussia; these he made u.se of in his De la momirchic pritssienne 
sous Frideric le Grand (London, 1788). He had offered himself 
as a candidate for the office of secretary to the Assembly of 
Notables which the king had just convened, and to bring his 
name before the public published the Denonciation dc V agiotage. 
The violence of this book ruined his chance of election, and he 
had to retire to Tongres; he further injured his prospects by 
publishing the reports he had sent in during his secret mission at 
Berlin. But 1789 was at hand; the states-general was summoned; 
Mirabeau’s p)eriod of probation was over. 

On hearing of the king’s determination to summon the states- 
general, Mirabeau started for Provence, and offered to assist at 
the preliminary conference of the noble.sse of his district. They 
rejected him; he appealed to the tiers etat, and was returned both 
for Aix and for Marseilles. He elected to sit for Aix. At every 
important crisis his voire was heard in the Assembly, though his 
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advice was not always followed. He possessed at the same time 
great logical acuteness and the most passionate enthusiasm. From 
the beginning he recognized the need of strong government. At 
the same time he thoroughly comprehended that for a govern- 
ment to be strong it must be in harmony with the wishes of the 
majority of (he people. He had carefully studied the English con- 
stitution in England, and he hoped to establish in France a system 
similar in principle but without any slavish imitation of the 
details of the Engli.sh constitution. In the first stage of the 
history of the states-gcncral Mirabeau's part was very great. 
He always knew his own mind, and was prompt in emergencies. 
To him is to be attributed the successful consolidation of the 
National Assembly. When the taking of the Bastille had assured 
the success of the Revolution, he warned the Assembly of the 
futility of passing fine-sounding decrees and urged the necessity 
for action. He declared that the famous night of Aug. 4 was 
but an orgy, giving the people an immcn.se theoretical liberty 
while not assisting them to practical freedom, and overthrowing 
the old regime before a new one could be constituted. His failure to 
control the iheorizcrs .«;howed Mirabeau. after the removal of the 
king and the Assembly to Paris, that his eloquence would not 
enable him to guide the Assembly by himself, and that he must 
therefore try to get some support. He wished to establish a 
strong ministry, which should be responsible like an English 
ministry, but to an assembly chosen to represent the people of 
France better than the English House of Commons at that time 
represented England. The duchesse d’Abrantes stales in her 
Mnnoirrs that he thought of becoming a minister of the crown 
as early as May 1 789, but the queen rejected the idea. He tried 
in vain to work with Lafayette, and then with Necker, for whose 
financial scheme he obtained the assent of the Assembly. After 
the events of the 5th and 6th of October the comte de la Marck 
consulted Mirabeau as to what mca.sures the king ought to take, 
and Mirabeau. delighted at the opportunity, drew up an admirable 
state paper, which was pre.scnted to the king by Monsieur, after- 
wards Louis X\TII. The whole of this ^femoire should be read 
to get an adequate idea of Mirabeau’s genius for politics; here 
it must be summarized. 

The main position i.^i that the king is not free in Paris; he must there- 
fore leave Pari.'s and appeal to France. “Paris n’en veut que Pargent ; 
It'S pro\nnccs demandent dcs loi?.” But where must the king go? “Se 
retirer a Metz ou sur toutc autre frontiere serait declarer la guerre a la 
nation et ahdiquer Ic trone. Vn roi qui est la seule sauvegarde de son 
I)cuple ne fuit point devanl .son pcuple; il le prend pour juge de sa 
conduitc et dt* .ses principe.'s.” He must then go towards the interior of 
France to a provincial capital, best of all to Rouen, and there he mast 
appeal to the pjeople and summon a gre,at convention. It would be ruin 
to appeal to the noblesse, as the queen advised: “un corps de noblesse 
n’e.st point une armee, qui pui.ssc combaltre.” When this great conven- 
tion met the king must .show himself ready to recognize that great 
changes have taken place, that feudalism and absolutism have for ever 
di-sappeared, and that a new relation between king and people has 
arisen, which must be loyally nb.scrved on both sides for the future. 
“11 e.st certain, d’ailleurs, qu’il faut une grande revolution pour .sauver 
Ic royaume, que la nation a de.s droits, qu’elle e.st en chemin de les 
rccoiivrer tou.s, et qu’il faut non seulement les relablir, mais Ics con- 
solider.” To e.stabli.sh this new con.stitutional position, between king 
and people would not be difficult, because “rindivisibilite du monarque 
et du peuple e.st dans le coeur de tous les Frangais; il faut qu’clle existe 
dans Taction et le pouvoir.” 

Such w^as Mirabeau's programme, from which he never di- 
verged, but which was far too statesmanlike to be understood 
by Loui.s, and far too po.sitive to be palatable to the queen. 
Mirabeau followed up hi.s Mrtnoire by a .scheme of a great min- 
Lstry to contain all men of mark — ^Necker as prime minister, “to 
render him as powerless as he is incafiable, and yet prc.serve his 
popularity for the king,” the due de Liancourt, the due de la 
Rochefoucauld. La Marck, Talleyrand, bi.shop of Autun, at the 
finances, Mirabeau without portfolio, G. J. B. Target, mayor of 
Pari.'^, Lafayette generalissimo to reform the army, Louis Philippe, 
fomte de Segur (foreign affairs), Mounier and I. R. G. le 
ChafK-lier. This scheme got noised abroad, and was wrecked by a 
de(Tee of the Assembly of Nov. 7, 1 789, that no member of the 
Assembly could become a minister. The queen utterly refused 
to take Mirabeau’s coun.sel, and La Marck left Paris. In April 
J790 he was suddenly recalled by the comte de Mercy- Argenteau, 


the Austrian ambassador at Paris, and the queen’s most trusti 
political adviser, and from this time to Mirabeau’s death he h 
came the medium of almost daily communications between t. 
latter and the queen. Mirabeau at first attempted again to ma! 
an alliance with Lafayette, but it was useless, for Lafayette w 
not a strong man him.self and did not appreciate “la force” 
others. From the month of May 1790 to his death in April 171 
Mirabeau remained in close and suspected, but not actual 
proved, connection with the court, and drew up many admirab 
state papers for it. In return the court paid his debts; but 
ought never to be said that he was bribed, for the gold of tl 
court never made him swerve from his political principles. F 
regarded himself as a minister, though an unavowed one, and b 
lieved himself worthy of his hire. 

On the question of the veto Mirabeau declared for the king 
absolute veto and against the compromise of the suspen.sive vet 
On the question of procedure he got his friend Romilly to dra 
up a detailed account of the rules and customs of the Englij 
House of Commons, in the vain hope that the Assembly niigl 
adopt them. On the subject of peace and war he supported tl 
king s authority, and with some success. Mirabeau almost alor 
of the Assembly held that the soldier ceased to be a citizen whe 
he became a soldier; he mu.st recognize that a soldier’s first dut 
is obedience. Lastly in finance he attacked Nccker’s “cais> 
descomptc,” which was to have the whole control of the taxe 
as absorbing the Assembly’s power of the purse ; and he heartil 
approved of the system of assignats, but with the reservatio 
that they should not be issued to the extent of more than ont 
half the value of the lands to be sold. 

Of Mirabeau’s attitude wdth regard to foreign affairs somethin 
must be said. He held that the French people should condui 
their Revolution as they would, and that no foreign nation ha 
any right to interfere with them while they kept themsclvt 
strictly to their own affairs. But he knew that foreign raonardi 
were being prayed by the French emigres to interfere on hehal 
of the French monarchy. To avoid any pretext for such intei 
ference was his guiding idea in foreign policy. He had bee 
elected a member of the comite diplomatique of the Assembl 
in July 1790, and became its reporter at once. As matters bccam 
more strained, he entered into daily communication with th 
foreign minister, Montmorin, advised him on every point, anc 
while dictating his policy, defended il in the A.s.sembly. Ho^ 
great a work he did is be.st proved by the confusion which ensue' 
in this department after his death. For indeed in the beginnin 
of 1791 his death was near. The excesses of his youth hai 
weakened his strong constitution, and his parliamentary labour 
completed the work. Some time before the end he sent all hi 
papers over to Sir Gilbert Elliot, who kept them under seal uiiti 
claimed by Mirabeau’s executors. Every care that science coiiN 
afford was given by his friend and physician, Cabanis. The peopt 
kept the street in which he lay quiet, but medical care, tin 
! loving solicitude of friends and the rc.spcct of all the people couk 
not save his life. When he could speak no more he wrote with : 
feeble hand the one word “dormir,” and on April 2, 1791, he died 

No man ever so thoroughly used other men’s work, and ye 
made it all seem his own. “Jc prends mon bien ou je le trouve 
is as true of him as of Moliere. His first literary work, excepi 
the bombastic but eloquent Essai sur le despotisme (Neufchfitel 
1775), was a translation of Robert Watson’s Philip II. y done ii 
Holland with the help of Durival; his Coftside rations sur Vordn 
de Cincinnatus (London, 1788) was based on a pamphlet b> 
Aedanus Burke (1743-1802), of South Carolina, who opposed tin 
aristocratic tendencies of .the Society of the Cincinnati, and (ht 
notes to it were by Target; his financial writings were suggested 
by the Genevese exile, Claviere. During the Revolution h( ft- 
ceived yet more help; men were preud to labour for him, 'jnn 
did not murmur because he absorbed all the credit and fame 
Etienne Dumont, Claviere, Antoine Adrien Lamourettc and 
Etienne Salomon Reybaz were but a few of the most distinguishcj 
of his collaborators. Dumont prepared famous addresses whin 
Mirabeau used to make the Assembly pass by sudden bursts 0 
eloquent declamation; Claviere worked out his figures, and wro c 
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his financial discourses; Lamourette wrote the speeches on the 
civil constitution of the clergy; Reybaz not only wrote for him 
his famous speeches on the assignats, the organization of the 
national guard and others, which Mirabeau read word for word 
a( the tribune, but even the posthumous speech on succession to 
the estates of intestates, which Talleyrand read in the Assembly 
as the last work of his dead friend. He took other men’s labour as 
his due, and impressed their words, of which he had suggested the 
underlying ideas, with the stamp of his own individuality; his 
collaborators were glad to help forward the Revolution through 
its greatest thinker and orator. As an orator his eloquence has 
l)een likened to that of both Bossuet and Vergniaud, but it had 
neither the polish of the old 17th century bishop nor the flashes 
of genius of the young Girondin. It was rather parliamentary 
oratory in which he excelled, and his true compeers are rather 
Burke and Fox than any French sp)cakers. Personally he had 
that which is the truest mark of nobility of mind, a power of 
nllracting love and winning faithful friends. (H. M. St.; X.) 

.Authorities. — ^The b(?st edition of Mira beau’s w'orks is that pub- 
lished by Blanchard in 1819-22, in ten volumes, of which the first two 
contain his Oeuvres oraloires; from this collection, however, many of 
his less important, works and the De la monarchiv. prnssienne are 
omitted. For details of his life consult Memoires bio^raphiques, lit- 
tcraires et poUtiques de Mirabeau, ecrits par lui-mente, par son pht, 
yni oncle et son fils adaptif, which was issued by his adopted son, Lucas 
(le JMontigny (8 vols., 1834-35) ; Carres pondance entre Mirabeau et le 
comte de la March, ed. A. de Bacourt (2 vols., 1851), some additional 
letters appeared in the German edition (3 vols., Leipzic, 1851-52). 
Other published correspondence is Let Ires de Mirabeau a Chamjort 
(1796) ; Lettres du rontte de Mirabeau d Jacques Mnuvillon (Bruns- 
wick, 1792) ; Lettres orif’inales de Mirabeau, ecrites du donjon de Vin- 
(ennes, T777-i7‘fio, published by L. P. Manuel (4 vols., 1792) ; and, on 
the same subject, Paul Cottin, Sophie de Monnier et Mirabeau d'apres 
Ivur correspondance inedit e (1903) ; Lettres d Julie, edited by D. 
Meunicr and G. Selois (Paris, 1903) ; I.eitres inedites (1806), edited by 
j. F. Vitry. The Ilistoire secrete forms the basis of H. WeLchinjicr’s 
/.(/ Mission secrete de Mirabeau d Berlin (Paris, 1900). The most use- 
iul modern books ate Louis and Charles de Lomcnie, Les Mirabeau (5 
vols., 1878 and 1889) ; Alfred Stern, Das Leben Mirabeaus (2 vols., 
iSSo) ; E. Rou.sse, Mirabeau (1891) in the Grands Ecrivains Frangais; 

Mezicrcs, La Vie de Mirabeau (1892) ; L. Barthou, Mirabeau 
(i()i9) ; Meunicr, Autour de Mirabeau (1926). On his eloquence and 
the share his collaborators had in his speeches see F. A. Aulard, Ora- 
tvurs de Vassemblee constituante (18182). For his death the curious 
brochure of his physician, Cabanis, Journal de la maladie. et de la mort 
(le Mirabeau (Paris, 1791, ed. H. Duchenne, Pari.s, 1890). English 
works include P. F. Willert, Mirabeau (j8g8) in the “Foreign States- 
imin" series; C. F. Warwick, Mirabeau and the French Revolution 
(J905) ; W. R. H. Trowbridge, Mirabeau, the demi-t^od (1907) ; IL E- 
von l 4 (ilst. The French Revolution Tested by Mirabeau's Career (Chi- 
cago, 1894) ; and F. Fling, Mirabeau and the French Revolution (Lon- 
don and New York, 1908). 

MIRABEAU, VICTOR RIQUETI, M .fquis de (1715- 

17S9), FYcnch author and political economist, fainer of the great 
Miralicnu, wa.s born at Pcrluis on Oct. 4, 1715. In 1728 he joined 
the army, but never rose above the rank of captain. After re- 
tiring from the army he wrote his Tcsianu'nt politique (1747), in 
pr;us(* of the middle ages. This W’as followed by UUtilitr dcs rtafs 
provinriaux (1750), attributed at the lime to Montesquieu; IJAmi 
•b's liommrs, on traite r/r la population (1756); WTitlen undci the 
intluencc of Quesnay; Thcoric dc Vimpot a vehement 

•iHatk on the farmers-gcneral of the taxes. The last named book 
i'rought him impri.sonmcnt and exile to his estate at Bignon, There 
I he Physiocratic School had its ':cntrc, and in 1765 Mirabeau 
bought the Journal de VAgricidiure, du Commerce et des Finances 
U) serve as its organ. His health and his fortune were broken by 

prolonged law-suit with his wife, in which his defence w.as 
undertaken by his son. The marquis died at Argenteuil on July 

1789. 

^ee L. de Lomtmie’s I^e.s Mirabeau (2 vols., 1S79). Also Oncken, 
‘^er dltere Mirabeau und die oekonomische Gcsellsrhaft in Hern (Bcme, 
>8S()) ; fj, Ripert, Le Marquis de Mirabeau, scs theories politiques et 
'‘otwtniques [Mse pour le doctoral] (1901) ; De Lavergne, Les Eco- 
ftoniistes franqais du sUcle. 

*^ACLE, anything wonderful, beyond human power, and 
‘l'‘viating from the common action of nature, a supernatural 
•''eiit, term is particularly associated with the supernatural 
•actors in Christianity. To the Lat. miracduni correspond Gr. 
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repas in the New Testament, and Heb. (Exod. xv. 1 1 ; Dan. 
xii. 6) in the Old Testament. Other terms used in the New 
Testament are SvpapLis “with reference to the power residing in 
the miracle worker” (c/. Deut. iii. 24 and hkhs Num. 

xvi. 30), and aruxtiov “with reference to the character or claims 
of which it was the witness and guarantee” (c/. nr*c F-xod. iv. 8) ; 
that the power is assumed to be from God is shown by the phrases 
TTveOfiaTL dtov (Matt. xii. 28; cf. Luke iv. 18) and 8 aKTv\(p Otov 
(Luke xi. 20). 

The two conceptions once common in the Christian church, that 
on the one hand miracles involved an interference with the forces 
and a suspension of the laws of nature, and that, on the other 
hand, as this could be effected only by divine power, they served 
as credentials of a divine revelation, are now generally abandoned. 
As regards the first point, it is now generally held that miracles 
are exceptions to the order of nature as known in our common 
experience; and as regards the second, th.it miracles are constitu- 
ent elements in the divine revelation, deeds which display the 
divine character and purpose; that they are sigfis and not merely 
seals of truth. Various theories have been advanced which en- 
deavour to discover the means by which the exceptional occurrence 
is brought about; but the explanation is merely hypothetical, 
and we arc not helped in conceiving the mode of the divine 
activity in the working of miracles. The important consideration 
from the religious standpoint is that God’s activity should be fully 
recognised. 

An attempt has been made to discover a natural law which will 
explain some at least of the miracles of Jesus. Matthew Arnold 
{Literature and Dogma, pp. 143-144) and Harnack {Das Wesen 
des ChristeniumSy p. 18) ascribe the healing miracles to the com- 
manding influence of so great a personality as Jesus. While recent 
psycho-therapy (auto- or hetero-suggestion) lends some support 
to Ihe theory it may be pointed out: (i) that the nature or cos- 
niical miracles — feeding of the live thousand, stilling of the storm, 
withering of the fig-tree — are as well attested as the miracles of 
healing; {2) that many of the diseases, the cure of which is re- 
ported, are of a kind with which nwral therapeutics could not 
effect anything {see Dr. R. J. Ryle in Jiibhert Journal V. 586 ) ; 
(3) (hat Christ never failed to ascribe Ilis power to the Father 
dwelling in Him. Should medical research prove th.it organic- 
diseases as well as functional disorders, deixmdcnl on neurotic 
conditions, yield to such treatment, Jesus' use of the method in 
anticipation of this long development of medical science, w’ould 
demand explanation. Even if it be shown that in His healing 
acts He was in His compassion for man, and confidence in God 
bringing into play hitherto unsuspected resources in Himself or 
in others. His transcendence personally of His age and surround- 
ings would remain. 

An attempt is made to get rid of the distinctive nature of 
miracle when the exceptionalness of the events so regarded is 
reduced to a new subjective unnle of regarding natural phenom- 
ena. H. Fi. G. Paulus di.smisses the miracles as “exaggerations or 
misapprehensions of quite ordinary events. ’ A. Ritschl has been 
unjustly charged with this treatment of miracles. But what he 
emphasizes is on the one hand the close connection between the 
conception of miracles and the belief in divine providence, and 
on the other the compatibility between mir.iclcs and the 
order of nature. He declines to regard miracles as divine action 
contrary to the laws of nature. So for Schleiermacher “miracle 
is neither explicable from nature alone, nor entirely alien to it.” 
What both Ritschl and Schleiermacher insist on is that the heliet 
in miracles is inseparable from the belief in God. and in God as 
immanent in nature, not only directing and controlling its ex- 
istent forces, but also as initiating new stages consistent with the 
old in its progressive development. 

We may accept Dorner's definition as adequate and satisfac- 
tory. “Miracles are sensuously cognizable events, not compre- 
hensible on the ground of the causality of Nature and the given 
system of Nature as such, but essentially on the ground of God's 
free action alone. Such facts find their possibility in the con- 
stitution of nature and God's living relation to it, their necessity 
in the aim of revelation, which they subserve” {System of Chr, 
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Doc. II. p. 161). By the first clause inward moral and religious 
changes due to the operation of the Spirit of God in man are 
excluded, and righily so Inspiration). The negative aspect 
of miracles is that they are not explicable by the order of nature 
as we know it; the positive that owing to their character we are 
led to refer them directly to the divine causality. When the ex- 
istence of tiod is denied (atheism ) or His nature is declared un- 
knowable (agnosticism), or He is identified with nature itself 
(pantheism), or He is so distinguished from the world that His 
free action is excluded from the course of nature (deism), miracle 
is necessarily denied. It is only the theistic view of God as 
personal power — that is as free-will ever present and ever active 
in the world. — ^w’hich leave? room for miracles. Although the possi- 
bility of miracles is often confidently denied, such denial rests 
on an unproved assumption; since we do not know the continuity 
of nature so thoroughly as to be able to declare that this or that 
event is necessarily an interruption of it. 

Lotze has shown, not only how the possibility of miracles can 
be conceived {Mikrokosmos III. 564); but even that the mode 
of the divine working may be made intelligible {op. cit. II. 54). 

If w’e conceive God as personal, and His wnll as related to the 
course of nature analogously to the relation of the human will to 
the human body, then the laws of nature may be regarded as 
habits of the divine activity, and miracles as unusual acts which, 
while consistent with the divine character, mark a new stage in 
the fuililment of the purpose of God. 

The doctrine of Evolution, instead of increasing the difficulty 
of conceiving the possibility of miracle, decreases it; for it pre- 
sents to us the universe as an uncompleted process, and one in 
which there is no a])solute continuity on the phenomenal side; 
lor life and mind are inexplicable by their physical antecedents, 
and there is nut only room for, but need of, the divine initiative, 
a creative as well a? conservative co-o^jeratioii of Ciod with nature. 
Such an ab>olute continuity is .sometimes assumed without war- 
rant ; but Descartes already recognized that the world was no con- 
tinuous process, “Tria mirabilia fecit Dominus; res cx nihilo, 
liberum arbitrium et hominem Deum.” The theor>’ of psycho- 
physical parallelism recognize,^ that while there is a correspondence 
between mental and material phenomena, changes in the mind and 
change? in the brain, the former cannot be explained by the 
latter, as the transition from the one to the other is unthinkable. 
William Jame.^ distinguishes the transmissiie function of the 
brain from the productive in relation to thought, and admits only 
the former, and not the latter {IJumati Immortality p. 32), Thus 
as life i.s transcendent and yet immanent in body, and mind in 
brain, and both utilize their organs, so God, transcendent and 
immanent, uses the course of nature for His own ends; and the 
emergence both of life and mind in that course of nature evi- 
dences .such a divine initiative as is assumed in the recognition of 
the possibility of mirtje les. Tor such an initiative there must be 
adequate reason; it mu.sl be prepared for in the previous process, 
and it must be necessary to further progress. 

The proof of ihe po.-sibiiity of miracle lead.*^ us inevitably to 
ih»' inquiry regarding the necessity or the .sufficient rea.son of 
miracles. Thc^, ne< e^^i:y of miracles is di>played in their connec- 
tion wiih the divine revel.Pion; but this connection may be con- 
cei\» d in two wav' 'I'he miracles may be regarded as the cre- 
dentials of the agent' of divine revelation, as by Butler (Analogy 
port II. Chap. vii). Thi" view, however, i.s now generally aban- 
doned, for it is recognized that acts of .superhuman power, even if 
established by adequate historical evidence, do not necessarily 
certify their divine cjrigin. Their moral quality must correspond 
with the character of (iod: and they must be connected with 
leaching which to reason and conscience approves it. self divine. 
The miracle and the doctrine mutually illuminate one another. 
Accordingly, the credentials must also be constituents of the 
revelation, as the character of Jesus ever shines through Hi.s mira- 
cles. The wonders and the powers are also sifi^ns. A.s God is the 
h'av'iour, and the chief end of the revelation is redemption, it is 
fitting that the miracles should he acts of divine deliverance from 
phy.'iical evil. This congruity of the miracle with divine truth 
and grace is the answer to Matthew^ Arnold’s taunt about turning 


a pen into a pen- wiper or Huxley's about a centaur trotting d( 
Regent Street. 

The miracles of Jesus — the relief of need, the removal 
suffering, the recovery of health and strength — reveal in outw 
events the e.ssential features of His divine mission. The div 
wisdom and goodness are revealed in the course of nature, 
also obscured by it. The existence of physical evil, and still m 
of moral evil, forbids the assumption without qualification 1 
the real is the rational. God in nature as well as in histor} 
fulfilling a redemptive as well as perfective purpose, of wh 
these miracles are appropriate signs. It is an unwarranted ideal 
and optimism which finds the course of nature so wise and 
good that any. change in it must be regarded as incredible. On 
problem of evil and sin it is impossible here to enter; but \ 
must be insisted on, that the miracles of Jesus at least expi 
divine benevolence under those conditions in which the course 
nature obscures it; and are therefore, proper elements in a r 
elation of grace, of which nature cannot give any evidence. 

Having discussed the possibility and necessity of miracles 
the divine revelation, we must now consider whether there is si 
cient historical evidence for their occurrence. Hume mainti; 
that no evidence, such as is available, can make a miracle credil 
Mill states the position with due care. “The question can 
stated fairly as depending on a balance of evidence, a cert 
amount of positive evidence in favour of miracles, and a ne 
tive presumption from the general course of human experie 
against them” (Essays on Religion, p. 221 ). The existence of 
certain amount of positive evidence in favour of miracles” fori, 
the sweeping statement that miracles are “contrary to experiem 
The phrase itself is. as Paley pointed out, ambiguous. If it me 
all experience it assumes the point to be proved; if it means o 
common experience then it simply asserts that the miracle is 
usual — a truism. The probability of miracles depends on the c 
cep! ion we have of the free relation of God to nature, and 
nature as the adequate organ for the fulfilment of God's p 
poses. If we believe in a divine revelation and redemption tr 
scending the course of nature, the miracle as signs of that div 
puri)ose w’ill not .seem improbable. 

For the Christian Church it is the miracles of Jesus which 
of primary importance. The Go.spels assumed their present fc 
between a.d. Go and 90. Their representation of the moral di 
acter, the religious coiLsdousness, the teaching of Jesus, inspi 
confidence. The narratives of miracles are woven into the vi 
texture of this representation. In the.se acts Jc.siis reveals Him." 
a.s Saviour. In His sinless perfection and filial relation to God 
is unique, and His works are. congruous with His Person. Of 
supreme miracle of His resurrection there is earlier evidence tl 
of any of the others (i Cor. xv. 3-7. before a.d. 56). His conciii 
of death is mo.st frequently appealed to in the* apostolic leachi 
The Christian Church would never have come into existence wi 
out faith in the Risen Lord. Yet it must be reincmbered that 
]act of the resurrection does not stand or fall with the modi 
which it was conceived; and th;it the mode of a belief is nei- 
sarily dependent upon the pre-suppositions, scientific and religio 
of the age in which if. is held. The accounts in the Old Tesiani< 
of miraculous events are obviously conditioned by the presuppi 
tions of the age and would in most ca.se.s be recorded difleren 
to-day. The supernatural element that is prominent in the ' 
Te&l ament is regarded by the authors of its various book.^ 
God s providential guidance and guardiaaship of His people, a 
His teaching and training of them by His prophets. 

In Roman Catholicism, in mediaeval as in modern time*, i 
working of miracles has been ascribed to its saints; but the cli 
acter of most of these miracles i.s such as to lack probabiii 
Further, these records are imitative. A.s Christ and the apos: 
worked miracles, it is assumed that those who in the Church v * 
distinguished for their sanctity would also work miracles; * 
there can be little doubt that the wish was often father ti> ’ 
thought. 

Binr.ioGRApifY.-“Hume, Essay on Miracles; Schleicrmacher, 
uher die Religion; J. B. Mozlcy, Bam plan Lectures (7th ed., 
Temple, Bampton Lectures (1885); Westcott, The Gospel ' 
Resurrection; Bruce, The Miraculous Element in the Gospels (i^^')*- 
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Illingworth, Divine Immanence (1898) ; J. Wendland, Miracles and 
Christianity (iqti) ; F. R. Tennant, Miracle and its Philosophical 
Presupposition (1928). (A. E. G.) 

MIRA DE AMESCUA, ANTONIO (1578-1644), Spanish 
dramatist, combined to a high degree creative power with evenness 
of execution. Two of his plays — La Adversa fortuna de Don Ber- 
nardo dc Cabrera and El ejemplo mayor de la desdicha y capitan 
Belisario — ^are respectively the sources of Rotrou’s Don Bernardo 
de la Cahrere and Belisaire. Moreto’s Caer para levaniar is simply 
i\ recast of Mira’s El Esclavo del demotdOy a celebrated drama 
which clearly influenced Calderdn when compo.dng La Drvocidn 
de la cruz; and there is manifestly a close relation between Mira’s 
La Rneda de la fortuna on the one hand and Corneille’s Heraclius 
and Calderdn s En esta vida todo cs verdad y todo es mentira. 

MIRAGE, an optical illusion due to progressive variations in 
(he refractive indices of adjacent layers of the atmosphere. It 
embraces the phenomena of the visionary appearance of sheets 
of water in arid deserts, the inuiges of ships and iceberg.s in the 
atmosphere of the Polar regions, (he Fata Morgana, and “loom- 
ing” as witnessed in mists or fogs. 

A ray of light, when traversing a homogeneous medium is 
deviated from its original path by any transparent medium of 
different refractive index which it enters at an angle less than 
:i right angle; it is therefore readily seen that the path of a ray 
through continuously varying media is necessarily curved, being 
compounded of an infinite number of infinitesimally small rec- 
tilinear deviations. The atmosphere is a medium of continuously 
varying refractive index. Meteorological optical phenomena, 
caused by variations in the refractive inde.v of the atmosphere, 
may be grouped as: (i) permanent variation as experienced dur- 
ing a normal ascent through the atmosphere, and (2) sporadic 
variations occasioned by irregular heating. The first variation 
necessitates the correction of astronomical observations and of 
geodetic measurements of heights; it is also important in ihe phe- 
nomena of the twilight {q.v.) and the afterglow. The second type 
of variation gives rise to mirages. 

A common occurrence is the appearance of an isolated lake 
in hot sandy deserts. The sand, c.g., of the Sahara, being abnor- 
mally heated by the sun, cau.ses the neighbouring air to expand, 
and it.s density and refractive index, are diminished, the minimum 
xalue being attained in the lowest layers. It reaches a maximum 
at a certain height, and then decreases according to the permanent 
\ariation. Any object viewed across such a heated area is seen 
liy two sets of rays; one set pas.sing near the earth and assuming 
a path convex to the horizon, the second .set more remote from 
Ihe earth and concave to the horizon. The object will thus 
appear double for an inverted image is also seen as though mir- 
rored by the sand. The sky's image appears a^ a sheet of water 
often surrounded by rocks, reeds and trees, all being reflections of 
actual objects but frequently distorted out of recognition. Similar 
mirages may often be seen over smooth surfaces, c.g., tarred roads, 
on calm hot days, apparent pools of water flood the roadways and 
•Mjrrounding objects are reflected in them. For experimental veri- 
luation of the phenomena sec R. \V. Wood, PhiL Ma^, 1899. 

A mirage, frequently observed at sea in high northern latitudes, 

the appearance of ships and icebergs as if inverted and sus- 
]>eiided in the clouds. In this case, a. stratum of hot air is at 
some distance above the sea level, the rays of light near the horizon 
jre practically horizontal, while those at greater elevations are con- 
'-ive. If the change in density is so great that only the upper rays 
'^cach the eye then inverted ships appear in the clouds, although 
lioihing is visible on the ocean. 

The Fata M or gam, of the Straits of Messina, consists of an 
^ipparcnt vertical elongation of an object situated on the opposite 
•^liore. The distribution of density resembles that attending a 
tlc.sert mirage, but the changes of refractive index are not so 
abrupt. The object is really viewed through horizontally stratified 
consisting of a central sheet of maximum refractive index, 
over- and under-laid by sheets with decreasing refraction effects. 
The entire system acta as a lens, magnifying the object in a vertical 
^hrection. If, in addition to this type of horizontal stratification, 
atmosphere possesses a .similar vertical stratification, then 


the object would be magnified along two dimensions. These condi- 
tions sometimes prevail in misty or foggy weather, more par- 
ticularly at sea, and thus give rise to the phenomena known as 
“looming.” A fanioas land example is the “spectre of the Brocken” 
(q.v.). The chromatic halos which .so frequently encircle these 
appearances are caused by diffraction Haloj. Lenses formed 
of non -homogeneous material and having the maximum refractive 
index along the central axis, have been prepared, and reproduce 
some of the effects already described. 

The mathematical explanation of this subject was first given bv 
Gaspard Mungc; see J. Pernter, Melcurologische Optik (igoG) ; E. 
Mascart, TraiU d*optique (1899-1903) ; R. W. Wood, Physical Optics 
(1905) ; R. S. Heath, Geometrical Optics (1887). 

MIRAJ, a native stale of India, in the Southern Mahratta 
States, Bombay. Since 1820 it has been subdivided between a 
senior and a junior branch. The territory of both is widely 
scallered among other native stales and Briti.sh districts. Area 
of the senior branch, 343 sq.m.; pop. (1921), 82,580; tribute 
£800. Area of tlie junior branch, 211 sq.m.; pop. (1921), 34,065, 
tribute £500. The chiefs are Brahmans of the Patwardhau family. 
The town of Miraj, at which the chief of the senior branch 
resides, is situated near the river Kistna; it is a junction of the 
Madras & Southern Mahratta railw'ay for the branch to Kolhapur. 
Pop. (1921), 21,424. The chief of the junior branch has his resi- 
dence at Bhudgaon (pop. 3,305). 

MIRAMON, MIGUEL (1832-1807), Mexican soldier of 
French extraction, was bom in the city of Mexico, Sept. 29, 1832, 
and was shot with the Emperor Maximilian at Queretaro on June 
10, 1867. While still a student he helped to defend the military 
academy at Chapultepec against the forces of the United Stales; 
and, entering the army in 1852, he rapidly came to the front 
during the civil wars. It vs as largely due to Miramon’s support 
of the ecclesia.stical party against Alvarez and Comonfort that 
Zuloaga was rai.sed to the presidency; and in 1850 he was called 
to succeed him in that office. Decisively beaten by the Liberals 
in 18O0, he spent some time in Europe advocating foreign inter- 
vention in Mexican affairs, and returned as a partisan of Maxi- 
milian. His ability as a soldier was shown by his double defence 
of Puebla in 1850. 

MmANDA» FRANCISCO 1754-1816), Spanish- 
American soldier and adventurer, born at Caracas, Venezuela. 
After serving with the French in the American War of Inde- 
pendence, he began to plot lor the independence of Spani.sh 
America, was discovered, fled to the Ibiited Stales and thence to 
England. He travelled to Austria, Turkey, Russia and back to 
England, always in the vain hoix* of finding material support, for 
his scheme. In April 1792 he was in Paris; he distinguished him- 
self under Dumouriez, was entrusted in 1793 with the siege of 
Macstricht and commanded the left wing of the French army at 
Neerwiiiden. Although he had given notice of Dumouriez's 
treachery, he was tried on May 12, acquitted and re-imprisoned 
till after the 9th Therm idor. He escaped after the coup d'etat 
of Fructidor to England; disappointed in his efforts there, in the 
United States and in Paris — whence he was cxiielled — he equipped 
the “Leander” in 1S06 at his own expense with (he aid of two 
American citizens, (..'olonel W. S. Smith ami Mr. S. G. Ogden, 
and backed by the English admiral. Sir A. Cochrane, landed near 
Caracas and proclaimed the Colombian republic. A false report 
of peace between France and England caused the English admiral 
to withdraw his sujiporl. In iSio the events w’hich brought about 
the Peninsular War hud divided the authorities in Spanish Amer- 
ica, and Miranda again landed, and declared a republic both in 
Venezuela and in New Granada or Colombia. Defeated by the 
Bourbon governor, the count of [Monte \'erde, he capitulated on 
July 26, i8i 2, on condition that he should be deported to the 
United States. The condition was not observed; Miranda w^as 
moved from dungeon to dungeon, and died on July 14, 1816, at 
Cadiz. 

See Buchtv. ct Roux. Uisloirc park me nlain , xxvii. 20-70 Uur his 
trial) ; J. Biggs, History of Miranda's Attempt in South America 
(1800) ; Veggasi, Revolncidn dr la Colombia; W. S. Robertson, Fran- 
cisco de Miranda and the revolutionhmg of Spanish America (1908) ; 
Marques de Rojas, El General Miranda (18.S4), and Miranda dans 
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la revolution fran^aisr (Caracas, i88q) ; R. Becerra, Ensayo hisidrico 
documentado de la vida dr Don F. de M. (Caracas, 1896). 

MIRANDOLA, n town of Emilia, Italy, province of Modena, 
19A m. X. by E. of Modena by rail (also on the main Bologna- 
Verona line), 59 ft. above sea level. Pop. (19-1), 4424 (town), 
18,941 (commune). The Pico family held the town from the 
14th century to 1710. Giovanni (b. 1403. d. 1494) being its ablest 
and most learned member i^sce Pico). S. f'rancesco contains some 
of their tombs. 

MIRANHAN, an independent linguistic stock of South Amer- 
ican Indians, so called from the Miranhas. one of its most im- 
portant tribes. They live on the Cauinary river and between the 
lower Vapura and Putumayo rivers on the border between Brazil 
and Colombia. They are a barbarous, cannibalistic people, who 
perforated and enormously enlarged the nasal alae w-hich could 
be put over the ears. The teeth are also tiled and blackened. The 
men wear a tight belt of bast, with breech-clout, the women wear 
a bast .'ikirt. They are a sedentary, agricultural folk, living in 
large, square houses, with clayed walls and gable thatched roof. 
Their hammocks are of palm-leaf fibre, very beautifully made, 
and are widely traded. 

See C. F. P. von Martius, Bcitrdsr zur Ethnographic und Sprachen- 
kundr Amcrikii's etc. (Leipzig. i8{)7> ; T. Koch-Griineberg, “Dcr 
Miranya” {Verh, Berliurr Gesrllschaft fiir Anthropologic etc., vol. xlii., 
pp. 896-914). 

MIRBEAU, OCTAVE HENRI MARIE (1850-1917), 
French dramatist and journalist member of the Goncourt Aca- 
demy, was born at Trevieres (Calvados) on Feb. 16, 1850. He 
was educated in a Jesuit school at Vannes, and at the University 
of Paris. He then became dramatic critic of the Bonapartist 
paper. VOrdre. For a short time before 1877 lie sous-prefet 
and then prefet of Saint-Girons, but from that time he devoted 
himself to literature. In 1890 he began to write for the Revolte, 
but his anarchist sympathies w’ere definitely checked by the mur- 
der of President Carnot in 1S94. He married in 1887 the actress 
Alice Regnault. His first novel. Jean Marcellin (1885), attracted 
little attention, but he made his mark as a confeur with a series 
of tales of the Norman peasantry, Lett res de ma chaumicre 
(1S86). Le Calvaire (18S7), a chapter of w'hich on the defeat of 
1S70 aroused much rancour, was followed hy L' Abbe Jules (1888), 
the story of a mad priest; by Sebasticn Roch (1890), a bitter 
picture of the Jesuit school in which his own early years were 
.‘ipent; Le Jardin des suppliers (1899); Les Memoires d^nne 
femme dc chamlrc (1901); Les Vingt-et-un jours dfun neu- 
rasthmique (1902); and Dingo (1913), the story of a dog. 
His dramatic work is finer, and Rene Lalon has compared his 
social drama Les Maitvais Bergers (Theatre Renaissance, 1897) 
with the work of Hecque. Equally fine w'as his Les Affaires sent 
les Affaires (Theatre Francais, 1903). which was adapted by Syd- 
ney Grundy for Sir H. Beerbohm Tree in 1905. Some of his 
short pieces are collected as Farces et moralitrs ( 1904 ). He died 
in Paris on Feb. 16. 1917. 

MIRFIELD, an urban di.'^trict in the West Riding of York- | 
shire. England. 44 m. X.E. of Huddersfield, on the L.M.S. railwaj’. 
Pop. (1921), 12.138 It i*^ situated on the river Calder, and is 
‘‘erved by the ('alder canal. It lies in the carpet and blanket 
manufacturing area, anrl the large indu.sirial population is em- 
ployed in the.se and in the woollen and cotton industries. There 
are numerous collieries, and an .\nglican theological college. 

MIRKHOND (I 433 - 14 <)^) [Mohammed bin Khawandsh^ 
bin Hahmud] w'as born in 14^3. From hi.s early youth he applied 
him.self to historical studie.'^ and literature in general. In Herat, 
where he .«pent the greater part of hi> life, he gained the favour 
:jf that famous patron 01 letters. Mir 'Albshir (1440-1501). At 
;he request of Mir ’Alishir. himself a distinguished statesman and 
writer, Mirkhond began about 1474, in the quiet convent of 
Khilaslyah, which his patron had founded in Herat as a house of 
retreat for literary men of merit, his great work on universal 
']i^tor>% Rauzat-ussafd fi sirat-idanhid walmuluk walkhulajd or 
:iardrn of Purity on the Biography of Prophets, Kings and 
Caliphs. Htf made no attempt at a critical examination of histori- 
:al traditions, and wrote in a flowery and often bombastic style, 


but in spite of this drawback, Mirkhond’s Rauzat remains one of 
the most marvellous achievements in literature. The main portion 
of the last volume is probably the work of his grandson, the 
historian Khwandamir (1475-1534), to whom also a part of the 
appendix must be ascribed. 

For accounts of Mirkhond’s life see Dc Sacy’s “Notice sur Mirkhond” 
in his Mimoires sur diver ses antiquiUs de la Perse (Paris, 1793). 
Besides the lithographed editions of the whole work in folio (Bombay, 
i8Si» and Teheran, 1852-56) and a Turkish version (Constantinople, 
1842), the following portions of Mirkhond’s history have been pub- 
lished by European Orientalists: Early Kings of Persia, by D. Shea 
(London, 1S32) (Oriental Translation Fund) ; UHistoire de la dynastic 
des Sassanides, by S. de Sacy (in the above-mentioned Mimoires ) ; 
Hisloire des Sassanides {texte Person), by Jaubert (Paris, 1843) ; His^ 
ioria priorum regum Persarum, Persian and Latin, by Jenish (Vienna, 
1782) ; Mirchondi historia Taheridarum, Persian and Latin, by Mit- 
schcrlik (Gottingen, 1814, 2nd ed., Berlin, i8iq) ; Historia Samani- 
darum, Persian and Latin, by Wilken (Gottingen, 1808) ; Histoire 
des Samanides, translated by Dcfrcmery (Paris, 1845) ; Historia Ghaz- 
nevidarum, Persian and Latin, by Wilken (Berlin, 1832) ; Geschichte 
der Sullane aus dem Geschlechte Bujeh, Persian and German, b\ 
Wilken (Berlin, 1835) ; followed by Erdmann’s Erlduierung und 
Ergdnzung (Kazan, 1836) ; Historia Scldschuckidarum, ed. Vullers 
(Giessen, 1837) ; and a (German trans. bv the same. 

MIRROR, an optical in.strumcnt which produces images of 
objects by reflection. In ancient limes it was merely a polished 
.sheet of metal, and was called a speculum; in modern times a 
mirror is a sheet of polished glass silvered at the back. 

If an object CD (fig. i) is placed in front of a plane mirror 
AB, every ray such as CP, starting from a point C on the object 
and striking the mirror, wdll proceed after reflection along a line 
PQ, which if produced will pass through the point E, found by 
dropping a perpendicular CM on the mir- 
ror and producing it to a distance ME be- 
hind the mirror equal to the distance MC. 
For it is obvious that the triangles CAT) 
and EAD will always be equal, and there- 
fore that the angles at P which the rays 
CP and PQ make with the mirror will be 
equal. Thus to an eye at Q the appearance 
will be exactly the same as if the light had 
come from this point E, wherever the eye 
may be. so long only as the line EQ cuts 
the surface of the mirror. The image formed by a plane mirror is 
therefore optically perfect, and free from all aberration. 

The image of a solid object is not however a solid of the same 
.shape as the object. For instance the image of a man’s face may 
be imagined to be obtained by making a rubber mask of the face, 
and then everting it. The image will only be the same shape as 
the object if the face is perfectly symmetrical, riglit and left. 
(See Light.) 

Combination of Two Plane Mirrors. — If a beam of light. 
ABCD (fig. 2). is reflected in succession from two plane mirrors 
which are parallel to one another, as all the angles which the>’ 
make with the normals to the mirrors are olndously equal to one 
another, the path of the light after the second reflection must be 

parallel to the original one AB. 
This final direction will therefore 
not be altered however the mir- 
rors are turned about, providefl 
only that the mirrors are kpp< 
parallel to one another. But the 
beam itself h displaced parallel 
to itself by an amount which 
depends upon the separation oi 
the mirrors and the angle of 
incidence of the beam. Moreover any near object PQ seen bN 
reflection will apfx*ar in a position P'Q', found by drawing line^ 
PP', DD', QQ', from PQ parallel to the common normal XN > 
and twice its length. By rotating the pair of mirrors round 
axis parallel to PQ, the image P'Q' can be made to describe the 
surface of a cylinder of which PQ is the axis. 

If in fig. 2, we suppose the mirror B to remain still, and 
rotate the mirror C by an angle <a, the ray CD will be turned 
through an angle 2w, and the emergent beam will make thJ'’ 
angle 2«, with the incident beam. This angle between the 
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beams is therefore independent of the angle of incidence of the 
original beam upon the first mirror, and will be unaffected by 
any movement or rotation of the pair of mirrors, so long as the 
angle between the mirrors is kept unchanged, and the line of 
intersection of their planes is kept parallel to itself. 

A very important use of this property is made in the con- 
struction of the common sextant {q.v.). 

Multiple Reflections* — If two parallel mirrors are set up fac- 
ing one another and an object, e.g., a candle, is placed between 
them, not only is this reflected 
by each mirror, giving two 
images, but each of these images 
is again reflected, and so on. 

In fact if the mirrors are strictly 
parallel there should be an in- 
finite series. 

Two mirrors at right angles 
yield some interesting effects. An 
object P (fig. 3) will Rive images 
Pa and Pb after one reflection in 
()A and OB respectively, and (if 
the angle AOB is exactly a right 
angle), a single image Q after two reflections. This image can be 
constructed by drawing lines from the several points of the object 
P, through 0 the line of intersection of the mirrors, and producing 
them to an equal length. It is then obvious that this image will 
not be affected by rotating the pair of mirrors about O. If the 
mirrors arc set up in a vertical plane, with the line of intersection 
vertical, a person looking at himself in them, will find his right 
hand H reflected over to H' on the left of the image as he sees it. 
If he moves to one side, the image moves to the opposite side, so 
that he can always see it while he remains within the angle AOB. 

Optical Illusions. — Many optical illusions can be produced 
hy the aid of plane mirrors, usually unsilvered or semisilvered or 
platinised ones are reciuired. One of the commonest devices is 
to \'ary the illumination of the objects, of which some are placed 
[)ehind and some in front of the mirror. An eye will sec only 
one of these, if it is illuminated strongly and the other left dark. 

Optical I llmions with a Concave Mirror . — ^A concave mirror AB' 
.A'B (tig. 4), will produce at QQ' a real image of an object at PP'. 
If R and L are the right and left 
lyes of the observer, the right 
eye will see the image by rays 
coming from the portion BB' of 
the mirror, and the left eye by 
those coming from the portion 
A A'. If therefore the mirror is 
large enough to extend from A 
to B, the image will be seen by 
lu)ih eyes as though the light were actually coming from an object 
■^t QQ', and seems to be perfectly real and tangible. Thus an apple 
HililJorted in a box UVWX (fig. 5) against a black velvet back- 
ground, and lighted by a lamp L, can be projected by a concave 
shaving mirror among other fruit 
K on a plate CD. It will disap- 
pear if the observer moves to 
one side, or L is turned out. 

Very striking effects are pro- 
iluced if water or mercury is 
allowed to run out from a tube, 
and splash into a glass dish; then 
il a second actual tube and glass 
flish are put to coincide with the 
images of the tube and dish, it will appear as if the liquid is 
falling upwards. 

The Tetrahedral Prism.— -Let VOZ, ZOX, XOY, be three 
plane mirrors, mutually perpendicular, intersecting in OX, OY, 
OZ. Describe a sphere with centre O, and cutting the mirrors in 
?r^'ai circles YZ, ZX, XY (fig. 6). Let a bpm of light parallel 
PO fall on the inside faces of these mirrors. Each^ of the 
mirrors will intercept and reflect part of the beam, which will 
fall in turn on each of the other mirrors. Draw a great circle 
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through XP, cutting YZ in M and measure MP' equal to MP, 
the light reflected in the mirror YOZ will travel parallel to P'O 
after reflection. As the angle at M is a right angle, it is obvious 
that OP' will make the same angles with OY and OZ that OP 
does, and that the angle it makes with OX is the supplement of 
that made by OP with OX. So reflection with any mirror changes 
the angle with the normal to that mirror 
into its supplement; successive reflection 
in all three mirrors will change all the 
angles made by OP with the normals OX, 
OY, OZ, into their supplements, i.c., the 
beam will return exactly along its path. 

As the final direction of the beam is 
simply the opposite of the original direc- 
tion, it is not affected by rocking the 
system of mirrors. The mirrors are usually 
in the form of a tetrahedral prism, i.e., 
corner of a cube cut off by a plane meeting the edges at equal dis- 
tances from the corner. On looking into the prism each eye sees 
itself in a line with the vertex, and no change seems to take place 
when either eye is closed. 

Astronomical Mirrors. — The earlier astronomical mirrors 
were made of speculum metal, but they were exceedingly difficult 
to cast owing to strains produced in cooling, and the surface was 
liable to be imperfect. For these reasons glass has been almost 
exclusively used for the large mirror since the discovery by 
Liebig of tlie method of front silvering it. Very large mirrors, 
ground from single slabs of glass, have been made successfully. 
Apparently the limit of size has been nearly if not quite reached, 
for it is doubtful if the annealing of much larger and thicker 
slabs would be possible. Professor Ritchey who was responsible 
for the construction and figuring of some of the largest mirrors, 
has recently, however, described a built-up cellular glass structure, 
by which he believes that mirrors up to as large as 30 feei in 
diameter could be made. An upper and a lower plate of glass of 
moderate thickness arc connected together by vertical ribs of 
about the same thickness. This forms a structure of comparatively 
light weight and great rigidity, which will retain its form at all 
temperatures. He believes it should be sufficiently rigid to be 
ground and figured to the required degree of accuracy to form the 
optical image. 

The first rough working of these mirrors may be done in one 
of .several ways. They may be turned with a diamond; or they 
may Ijc ground with a grindstone made of carborundum or 
aluiidum, both glass and stone being rotated; or an iron ring fed 
with grinding material may be used. This grinding tool is a disc 
of iron of about the same size as the mirror itself, and it is 
formed with a convex surface of the same radius of curvature as 
the mirror is to have. In any case the final grinding and smooth- 
ing are done with this tool, the mirror resting upon it, face down. 
After tiie whole surface has been brought to the desired curve, the 
rough grinding is complete. It next has to be “smoothed.” The 
smoothing is produced by continuing the grinding with a series of 
finer and finer grinding materials. After the smoothing is finished 
the surface .should be grey when dry, and appear piTfectly free 
from any pits or scratches, even when it is examined with a magni- 
fying lens. The next stage is the polishing, which is done with 
moist rouge (ferric oxide), washed to remove any coarse jKirticles. 
For this part of the process the tool is covered with a thin layer 
of scmi-elastic material, pitch mixed with ashes or wool. 

During polishing the curve is checked at frequent intervals, 
first to see that it has been ground to the radius desired, and then 
to see if it is approaching the paraboloidal shape, which it has 
ultimately to reach; for this final change from the true sphere 
is usually all effected in the polishing. The method devised by 
Foucault is always used for these tests. A pin point of light is 
placed to one side of the centre of cur\'ature of the mirror. If 
the mirror is a perfect sphere the reflected light will c!l pass 
through a point on the opposite side 01 the centre, and an eye at 
this point, or even a little further from the mirror but in a line 
with this point, will sec the whole mirror filled with light. Also 
if a straight edge be moved up from one side to cut the beam at 
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this point, the whole mirror will darken uniformly. and dwelling-houses of the wealthier merchants, is handsomi 

If the mirror is not a perfect sphere, no point can be found but the interior of the town is mainly composed of mud hul 
at which the mirror can be made to darken uniformly; but if it Formerly it was the emporium of trade between central Ind 

is a surface of revolution points can be found at which given and Bengal, which has now been diverted to the railways. It hi 

zones will darken all over at the same time. European and Indian lac factories, and manufactures brass vessc 

To obtain a fiat surface, it is necessary to work three mirrors, and woollen carpets. The London Mission manages a high scho 
call them A, B. C. The.se are then tested in pairs by the “Newton s and an orphanage. The municipal limits include the town i 
ring" method. If A and B touch all over, and B and C and also Bindhachal, an important centre of pilgrimage, with the shrine ( 
C and A, they must all three be flat. Vindhyeshwari. 

Elliptic Mirrors (generated by the rotation of an ellipse The District of Mtrzapur extends into the Sonc vallc 
about its major axis) have been successfully applied to cinemato- Area, 4,368 sq. miles. It is crossed from east to west by tl 
graph projection, and to “flood-arcs" for theatre lighting. The mir- Vindhya and Kaimur ranges. A central jungly plateau connee 
rors are made of glass, and are silvered at the back, and then cop- these and separates the valley of the Ganges from that of tl 
per-plated to protect the silver. The carbons between which the Sone. The part north of the Vindhyas is highly cultivated ar 
arc is formed are supported in the axis of the mirror, w^hich is thickly peopled, but the rest of the district consists largely ( 
pierced in its centre to allow the positive carbon to pass through; ravines and forests with a sparse population. The populatic 
the crater of the negative carbon faces the mirror, and is adjusted in 1921 was 724,183. It comprises a large part of the heredilar 

at its focus. An enlarged image of the crater would then be domains of the maharaja of Benares and is revenue-free, 

formed at the farther focus of the mirror; but before reaching MISCARRIAGE, in its widest sen.se a going astray, a failur 
this focus, the light pas.ses through a concave lens, which further In law, the word is used in several phrases; thus, a miscarriage < 
magnifies the image of the crater, so that it is now large enough justice is a failure of the law to attain its ends. In the Statute ( 
to cover the whole of the picture to be projected, which is 0 7 by Frauds in the exprc.s.sion “debt, default or miscarriage of another 
0*9 inches. The picture thus becomes virtually a self-luminous the word is considered to mean a sjiecies of wrongful act for tl 
one, and the light from it enters the projecting lens as a slightly consequence of which the law makes a party civilly responsibl 
divergent beam. This method of dealing wdth the light differs In strict medical nomenclature miscarriage implies the birt 
fundamentally from that in the ordinary projecting lantern. of a non-viable foetus at or after the sixth month of pregnane: 

Searchlight Mirrors. — Another very important application parturition before that time being termed abortion. Where tli 
of the concave mirror is to the naval searchlight. Here it is re- child is viable, /.r., at or after the seventh month of pregnane: 
quired to project a nearly parallel beam, so that an intense light the condition is termed a premature birth. Popularly, a miscai 
may be concentrated upon any desired distant object. The mir- riage implies birth of a non-viable foetus independent of th 
ror must therefore have a paraboloidal figure, as this is the surface duration of pregnancy. Birth of a dead foetus of viable age i 
that has the property that a ray from the focus, striking the sur- termed a “still-l>irth." (.SVc Abuhtio.n.) 

face at any point, will be reflected in a direction parallel to the MISCEGENATION, a mixture or blending of two ract 
axis of the parabola. The parabola in this case must subtend a (from Lat. miscen\ to mix, and ncnus, race), 
large angle at the focus, if it is to reflect the bulk of the light from MISDEMEANOUR, the generic term used in English law t 
the arc, and it will therefore differ greatly from the shape of a include all those offences against the criminal law which are nc 
sphere. Thus the methods used to produce the piarabolic mirror of by common law or statute made treason or felony. In Russell 0 
a telescope (which only subtends a few' degrees at its focus) can- Crimes it is defined as a crime for which the law’ has not provide 
not be used in this case. Such surfaces are difiicult to grind, a particular name. The term mi.sdenieanour includes not only a 
To evade these difficulties, a French Colonel Mangin in 1774 indictable offences below the degree of felony, some of them grav 
described a ver\' ingenious mirror made in the shape of a concavo- crimes, such as sedition, riot and pierjury, hut also the petty mi? 
convex lens w’ith .‘^{iherical surfaces, silvered on the convex side, demeanours, w'hich may be dealt with summarily by justices o 
By a propier choice of the radii of the two surfaces, the mirror the peace, and the mo.st trifling breaches of local by-law's. 
behaves as a parabolic one, and gives a nearly parallel beam. Numerous acts or omissions are punishable as “misdemeanour 
These mirrors were used for some twenty years, but they were by interpretation.” In other W'ords, disobedience to the cornniani 
expensive, very liable to be cracked by the heat, and of course or prohibition of a statute as a matter of public concern is indict 
w’ould be .shattered by a single bullet. Mirrors made of sheet able as a misdemeanour, even if the statute does not so describ' 
metal, pressed or sp3un to the required curvature, and coated on the it, unless the terms of the statute indicate that some other renud: 
inside with silver or gold, or other reflecting metal, and polished, alone is to be pursued. For some misdemeanours penal servitiid 
do not reflect .‘^o much light. may be imposed by statute. But as a rule the appropriate punish 

A method of grinding a glass mirror to have a surface w’ith any ment is by fine or imprisonment, without hard labour or both, a 
desired conic .section was pjatented by Schuckert in 1888. He uses the discretion of the court unless limited by a particular statute 
a ver>' small tool, which can therefore fit the surface with sufficient The offender may also be put under recognizance to keep (hi 
approximation, and is constrained to travel in a conic-section, peace and be of good behaviour. 

Other ways have since been devised for obtaining a glass mirror At the present time the practical difference in Fmgli.sh law be 
of the required shape. (R. S. Cl.) tween misdemeanour and felony lies in some matters of procedure 

MIRROR-WRITING. That form of writing which, like an for instance, an arrest for misdemeanour may not be made with 
impression on blotting paper, is reversed and becomes legible on out judicial authority except under .specific statutory authority 
holding up to a mirror. It is often associated with left -handedness, MISE, an Anglo-i>ench term denoting originally a payment 

may occur in all classes of persons, from the mentally deficient to The Rotuli Misae of John's reign, for example, record the king 
the genius, may concern adults or children and may be conscious current disbursements from day to day. In a more technici 
or unconscious fas in right-sided hemiplegia.) In unconscious sense, the word is applied to the payments made by the cuiini> 
instance.®, the explanation .seems to be that the right-sided hemi- palatine of Chester to each new earl, and by the Welsh to c;n li 
plcgic who writes with his left hand mirror-wise, has a derange- new lord of the Marches, or to a prince or king on his cniry m^‘' 
ment of the visual component of speech, and the patient is there- the country. By transference of idea the word came early 
fore subject to the independent activity of stored-up memories mean the .settlement of a dispute by arbitration or agreement. 
localized in the right hemisphere. in this sense is familiar in English history in the “Misi oi 

See M. Critchicy, Mirror Writing (1928). (W. S. L.-B.) Amiens,” in January, and that of Lewes, in May 1264. 

MmZAPUR, a city and district of British India, in the mSENUM, ancient port, Campania, Italy, about 3 m. S of 
Benares division of the United Provinces. The city is on the Baiae (^.v.) at the west end of the Gulf of Puteoli (Pozziioli) 
right bank of the Ganges; pop. fi92i), 54,994. The river front, Until the end of the Republic it was a favourite villa resort d‘‘' 
lined with stone ghats or flights of stairs, mosques, Hindu temples pendent on Cumae. Agrippa made the fine natural harbour infi» 
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the main naval station of the Mediterranean fleet (31 b.c.). In 
S90 it was destroyed by the Saracens. The harbour consisted of 
the outer basin, or Porto di Miseno, protected by moles, of which 
remains still exist, and the present Mare Morto, separated from it 
hy a comparatively modern embankment. The town lay on the 
south side of the outer harbour, near the village of Miseno, where 
remains of a theatre and baths have been found. Remains of villas 
can also be traced; the largest of these, which occupied the sum- 
mit of the promontory, belonged first to Marius, then to 
Lucullus, and then to the imperial house. Tiberius died in it. 

MISERICORD or MISERERE, in architecture, a small 
bracket placed upon the under side of the folding seats of church 
choir stalls, to furnish a support or rest against which the priest 
or clerk can lean while still canonically standing. Its name 
comes from the fact that these brackets were supplied in pity for 
the arduous task of remaining constantly standing during long 
services. The mi.sericords of the choir stalls in Gothic churches 
both in France and Italy are usually richly carved, often with 
grotesque figures. 

MISHAWAKA, a city of St. Joseph county, Indiana, U.S.A., 
on the St. Joseph river and Federal highway 20, 90 m, S.E. of 
Chicago and 4 m. E. of South Bend. It is served by the Grand 
Trunk, the New York Central, and two industrial railways. Pop. 
(1920) 15,195 (85% native white); estimated locally at 28.000 in 
1928. It has large manufacturing industries, with an output in 
1925 valued at $28,996,592. Chief among them are a rubber- 
regenerating plant, and lactories making over 14,000,000 pairs of 
rubber and woollen boots, shoes and overshoes, 30,000 trunks, and 
large quantities of power-transmission machinery, sand-cutting 
and sand-blast equipment, trunks and machinery made to special 
order. Mi.shawaka was an Indian princess, and there was a village 
bearing her name on the site of the present city. In 1833 
Joseph Iron Works was laid out on the south side of the ri\er, and 
in 1836 Indiana City on the north side. In 1838 the two settle- 
ments, together with smaller hamlets, were incorporated as the 
town of Mi.shawaka, and in 1899 it was chartered as a citv. 

MISHMI, a hill tribe north of the Brahmaputra in Assam, 
India, divided into four groups, said to be endogamous, called 
Chulikata (crop-haired), Bebejiya, Taroan and Miju, the customs 
of the two last differing a little from those of the two former. 
The.se groups arc divided into patrilineal c.xogamous septs. They 
claim to have reached their present habitat from the north, ex- 
cept one .sept, which came from the south. Polygamy is alloweil 
and a man’s widows go to his heir. Headmen are chosen by 
heredity, qualified by wealth and personality. Offences within 
the sept arc punished by the kindred, otherwise the blood-feud 
is resorted to and revenge obtained by killing enslaving some 
member of the offender’s sept. All use arrows poisoned wdth 
aconite, but. while the first two groups u.se the simple bow and 
cane helmets, the two latter use the cross-bow ana no helmets. 
All believe in a home of the dead under ground, and all bury, but 
the Taroan and Miju dig up their dead after five days and burn 
them 


See O’Callaghan, The Mishmis (Assam Census Report, 1921), Apdx. 
h. II. 


MISHNAH: see Talmud. 

MI§I<i, ZIVOJIN (1855-1921), Serbian .statesman, was born 
July 7, 1855 at Struganik near Valievo, the son of well-to-do 
peasant parents. He pas.scd through the old Artillery school in BeJ- 
Rradc and served in the Serbo-Turkish War of 1877 and the Serbo- 
^lulgarian War of 1885. During the Bosnian annexation crisis he 
•‘ecamc assistant chief -of -staff to Gen. Putnik; he also fought in 
first and second Balkan Wars. When the Austrians invaded 
'Serbia in Nov. 1914, Misic was appointed to the command of 
‘he 1. Army. His simple and unaffected heroism inspired his 
•‘soldiers with confidence: and after the decisive victory of Rudnik 
‘‘‘*rly in Dec. the Austrians were driven out of Serbia. 

Misic, who had been created voivode after Rudnik, again 
rei ved with distinction during the retreat of the Serbian Army in 
dte winter of 1915. He resumed command of the T. Army on the 
^‘donika front in Aug. 1917, and in June 1918 was made chief- 
^d'btaff. A convinced believer in the idea of Yugoslav unity, he 
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promoted the efforts of the exiled Yugoslav committee to organize 
Yugoslav legions on every front. He died on Jan. 20, 1921. 

MISIONES, a territory of northern Argentina, bounded north 
by Paraguay and Brazil, cast and south by Brazil and west by 
Paraguay and the Argentine province of Corrientes. Its boundary 
lines are formed by the upper Parana and Iguassu rivers on the 
north, the San Antonio and Pcquiry-guassu streams on the east 
and the Uruguay river on the south. Area, 11,511 sq.m.; pop, 
(1914) 53. 5^81 chiefly Indians and mestizos. The territory is a 
region of roughly-broken surfaces, divided longitudinally by low 
mountains, called the Sierra Iman and Sierra Grande de Misiones, 
The greater part of the country is covered with forest and tropical 
jungle. The temperature ranges from about 49° F for the coolest 
month, July, to around 77° for the warmest month, January. 
Its products are chiefly confined to yerba mate or Paraguay tea 
{Ilex para gmyensis), tobacco and oranges and other fruits. Com- 
munication with the capital is maintained by lines of steamboats 
running to Corrientes and Buenos Aires, and by a railway w'hich 
has been built from Asuncion in Paraguay to Buenos Aires, cross- 
ing the Parana, Encarnacion to Posadas, by ferry. Posadas (pop. 
[1914], 15,734), the capital, on the Parana, oflicially dates from 
18O5. It is at the extreme west of the territory, and is the terminal 
port for the steamers from Corrientes. 

MISKOLCZ, a Hungarian town situated on the eastern slope 
of the Biikk mountains, in the fertile valley of the Szinva. It is 
an old but thriving town that clearly reflects its position on the 
frontiers of several forms of religious expres^ivm in its Gothic, 
Roman Catholic, Eastern Catholic, Lutheran and Calvinistic 
churches. This aspect is closely connected with it.'*' function as a 
centre of contact for hill and plain, an activity further apparent 
in the four large annual fair^^ at which there is a large trade in 
cereals and flour, wine and fruit, cattle and hides and other agri- 
cultural products; in addition there are flour mills, tanneries, 
boot factories and porcelain works. Like many of the towns on or 
near the Hungarian plain it has suffered greatly at the hands of 
invaders, notably the Mongols in 1241-43, wd)o killed about 85,000 
Hungarians on the Mohi heath, south-west of the town, and 
during the Turkish wars in the i6th and 17th centuries, and has 
been deva.stated by fire three times, in 1781, 1843 and 1S47. 
About 4 m. S.W. of the town are the warm springs and baths 
of Tapolcza. The population of Miskoicz (1920) is 56,982. 

MISPICKEL or ARSENOPYRITE, a mineral consisting 
of iron sulpharsenide FeAsS; it contains 46% of arsenic, and is 
of importance as an ore of this element. Mispickel is an old name 
of German origin, and as Mistpuckel was used by G. Agricola in 
1546. The crystals are orthorhombic; diey are often prismatic in 
habit and the pri.sm is usually ttrminattd by the deeply striated 
faces of an obtuse dome. The colour is siher-white or steel-grey, 
with a metallic lustre, but it is often tarnished yellow; the streak 
is greyish-black. The hardness is and the specific gravity 

5.9-6. 2. 

Mispickel occurs in metalliferous veins with ores of tin, copper, 
silver, etc. It is occasionally found as embedded crystals, for 
example, in serpentine at Rcichen.stein, Silesia In Cornwall and 
Devon it is associated with rassitcrite in the tin-lodes, but is also 
found in the copper-lodes; it is the principal source of arsenious 
oxide, the “white arsenic” of commerce {see Arsenic). The chief 
supplies are from Cornwall and Devon, ITeiberg in Saxony, Can- 
ada and the United States. 

MISPRISION, a term in English law, almost obsolete, used to 
describe certain kinds of offence. Thus we have misprision of 
treason and misprision of felony. But there is no misprision of 
misdemeanour. 

MisprisioJi of Treason is the concealment or keeping secret of 
high treason, and the punishment is loss of the profit of the lands 
of the offender during life, forfeiture of all his goods and imprison- 
ment for life. 

Misprision of Felony is the concealment or procurement of the 
concealment of a felony committed by another person, punish- 
able on indictment by fine and imprisonment. 

In the United States, misprision of treason is defined to be the 
crime committed by a person owing allegiance to the United 
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States, and having knowledge of the commission of any crime 
against them, who conceals and does not, as soon as may be, dis- 
close and make known the same to the president or to some judge 
of the I'nited States, or to the governor, or to some judge or 
iustice of a particular state. 

MISRULE, LORD OF, in mediaeval times the master of 
the Christmas revels. Probably J. G. Frazer {Golden Bough III.) 
is right in suggesting that the lord or abbot of misrule is the 
successor of the king of the Roman Saturnalia, who personated 
Saturn. Stow KSurvey^ writes: “In the feast of Chri.stmas there 
was in the King's House ... a Lord of Misrule . . . and the 
like had yc in the house of ever>' nobleman of honour or good 
worship, w’ere he spiritual or temporal." The mayor and .sheriffs 
of London also had lords of misrule but by an act of Common 
Council (1555) their expenses were severely curtailed. These 
mock-monarchs began their reign on Allhallows F.ve. and mi.sruled 
till Candlemas. In Scotland they were known as “Abbots of Un- 
reason," and in 3555 a special Act suppre.ssing them W’as passed. 
In Tudor times their reign was marked by much expense. 

MISSAL, the book containing the liturgy, or office of the mass 
(missal, of the Roman Catholic Church. The earlier Sacramen- | 
tary, the book used by the celebrant at the altar, contained I 
merely the hxed canon of the mass or consecration prayer and the | 
variable collects, secretae or orationes super ohiata, prefaces, and | 
post -communions for each fast, vigil, festival or feria of the ec- • 
clesiastical year; for a clue celebration of the Eucharist other ; 
books were required for use by the choir, deacon and subdeacon, 1 
viz., the Antiphonarium M issue, afterwards called the Graduate, j 
containing the proper antiphons (introits ) , responsories (graduals), ; 
tracts, sequences, offertories, cc^mmunions and other portions of 
the communion service designed to be sung by the schola or choir, 
and the Lectionarium (or Evangcliarium and Epistolarium) with 
the proper lessons. But as the custom grew, from the 8th century ! 
onwards, of private celebrations in which the priest had to say j 
the whole service the contents of these separate bc’ioks came by : 
degrees to be combined in a single volume, the Missale plenum. All ‘ 
modem missals arc of this last description. The Missale romanum j 
c.r decrcto ss. conrilii tridentini restiiutum, now in almost exclusive | 
use throughout the Latin obedience, owes its pre.scnt form to the 
council of Trent, which undertook the preparation of a correct 
and uniform liturgy, and entrusted the work to a committee of 
its mcmber.'i. This committee had not completed its labours when 
the council rose, but the pope was instructed to receive its report 
when ready and to act upon it. The “reformed mi.ssal" was pro- 
mulgated by r'iu« \’. on the i-tth of July 1570, and its universal 
U!!e enjoined, the only exceptions being churches having local 
liturgie.s which had been in unbroken use for at least two cen- 
turies. It has 'iub.H'quently undergone slight revisions under 
Ulement \ 11 I ( Urban VIII. ( 16,^4) and Leo XIIT.(!884), 
and variou.' new ma-M**.. b(»th obligatory and permissive, universal 
and local, have bcf-n .added. The Roman, like all the Western 
liturgies, is distinguished from those of the Eastern Church by I 
it.s flexibility. \ dj.-^tinct ivr character ha.s been given fo the office ! 
for c«*ich ecclesia -tical season, for each fast or festival of the 
year, ^llmost for c;n.h day of the week: and provision ha.s also 
been made of a suitable communion .''Crvitc for many of the sjKJcia! 
occasions both of public and of private life. 

The meagre liturgical details furnished by the Sacrament arium 
gregorianum are sui.)pl(*men:ed by the texts of the Ordo romanus, 
the first of w'hich dates from about the year 770. The ritual they 
enjoin is that for a poniihral high mass in Rome itself; but the 
differences to be ob.^er\'ed by a ]>riest quando in statione jar it mis- 
sas are comparatively slight. 'Ihe Clregorian Antiphnnarius sive 
gradualis liber ordinatiis per drculum anni, a.s it.s name implies, 
contains those variable portions of the mass which were intended 
to be sung by the schola or choir. It gives for each day for which 
a prof>cr mass is provided; (i) the Aniiphona (Antipbona ad 
Introitum; and Psalmm : f 2 » the Responsorium and Versus, with 
its Alleluia and Versus; U? 1 the Offertorium and Versus; (4) the 
Commnnio and Psalmus, 

The first pages of the modern Roman missal are occupied with 
the Calendar and a variety of explanations relating to the year and 


its parts, and the manner of determining the movable feasts. The 
general rubrics (Rubricae generates missalis) follow, explaining 
what are the various kinds of mass which may be celebrated, pre 
scribing the hours of celebration, the kind and colour of vestment! 
to be u.sed, and the ritual to be followed (ritus celehrandi mis 
sam), and giving directions as to what is to be done in case ol 
various defects or imperfections which may arise. The Praeparatu 
ad missam and Gratiarum actio post missam which comes next 
are in a short manual of devotion to be used as opportunity ma> 
occur before and after celebration. Next comes the proper of th( 
season {Proprium missarum de tempore), occupying more thar 
half of the entire volume. It contains the proper introit, colled 
(one or more), epistle, gradual (tract or sequence), gospel, offer- 
tory, secrcta (one or more), communion and i>ost-communion foi 
every Sunday of the year, and also for the festivals and feriai 
connected with the ecclesiastical seasons, as well as the offices 
peculiar to the ember days. Holy Week, Easter and Whitsuntide 
Between the office for Holy Saturday and that for Easter Sunday 
the ordinary of the ma.ss {Ordo missae), with the solemn anc 
proper prefaces for the year, and the canon of the mass are in- 
serted. The prof)er of the season is followed by the proper of the 
saints {Proprium sanctorum), containing what is special to each 
saint’s day in the order of the calendar, and by the Commuiu 
sanctortim, containing such offices as the common of one martyr 
and bishop, the common of one martyr not a bishop, the common 
of many martyrs in paschal time, the common of many martyrs 
out of paschal time, and the like. A variety of masses to be used 
at the feast of the dedication of a church, of masses for the dead 
and of votive masses (as for the sick, for persons journeying, for 
bridegroom and bride) follow, and also certain benedictions. Most 
missals have an appendix also containing certain local masses of 
saints to be celebrated ex indulto apostolico. See Mass: Vest- 
ments. 

MISSI DOMINICI, the name given to the officials commis- 
sioned by the Frankish kings and emperors to supervise the ad- 
ministration of their dominions. Their in.st.itution dates from 
Charles Martel and Pippin the Short, who sent out officials to see 
their orders executed. When Pippin became king in 754 he sent 
out missi in a desultory fashion; but (Charlemagne made them 
, a regular part of his administration, and a capitulary issued 
: about S02 giv'es a detailed account of their duties. They were 
i to execute justice, to enforce respect for the royal rights, to 
I control the administration of the courts, to receive the oath of 
! allegiance, and to sut^ervisc the conduct and work of the clergy. 

I They were to call together the officials of the district and cxi)lain 
I to them their duties, and to remind the people of their civil and 
' religious obligations. In short they were the direct respre.scntativcs 
of the king or emperor. The inhabitants of the district they 
administered had to provide for their subsistence, and at times 
they led the host to battle. In addition .special instructions wen- 
given iQ various missi, and many of these have been pre.^^erved 
I'be missi were, not permanent officials, but were generally se 
Iccted from among person.^ at the court, and during the reicn 
of Charlemagne personages of high standing undertook this work 
They were sent out in twos, an ecclesiastic and a layman, and 
were generally complete strangers to the district which they ad- 
mini.sterecl. Even under Charlemagne it was difficult to find men 
to discharge these duties impartially, and after his death in 814 
became almost im(x)ssible. Under Louis I. the nobles interfered 
in the appointment of the missi, who, selected from the district 
in which their duties lay, were soon found watching their ()\mi 
interests rather than tho.se of the central power. Their diitii'' 
became merged in the ordinary work of the bishops and cou’t'* 
and under Charles the Bald they took control of associatiurr 
for the preservation of the peace. About the end of the ntli 
century they disappeared from France and Germany, and during 
the loth century from Italy. 

See G. Waitz, Deutsche Verfassungsgeschickte (Kiel, 1844) I 
bert, Ueber das IVesen und den Gesckdftskreis der missi domnni 
(Heidelberg, 1861); L. Bcauchct, Hisloirc de V organisation 
en France, opaque franque (1865) ; V. Krause, Geschichtc dp 
tutes der missi dominici in the MHtheilungen des Instituts /wr 
reiehisrhe Gesrhichtsforsrhung, Band XT. (Innsbruck, 18S0) ; 
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Bourf^eoiS) Le Capitulaire de Kiersy-sur-Oise (1885) ; N. D. Fustcl dc 
CoulangeSi Histoire des Institutions politiques de Vancienne France 
(1889-90). 

MISSIONS, is the term used to denote organized efforts for 
the spread of a religion, those who carry out the work being 
known as missionaries. Both “missions” and “missionaries” have 
hence come to be used of similar propagandist work in other 
spheres {e.g., “a missionary of peace”). Not only Christianity, but 
also Buddhism, Zoroastrianism and Islam are, or have been, mis- 
sionary religions. The phrase “foreign missions” customarily used 
indicates that the work is carried on in countries which are foreign 
relatively to those from which it emanates, though the increasingly 
equal partnership of the younger Churches of the East and Africa 
with the older Churches of the West tends to render the words 
‘foreign missions” slightly misleading. The history of Christian 
missions may, for practical purposes, be divided into three chief 
periods; (i) the primitive, (2) the mediaeval, and (3) the modern. 

THE PRIMITIVE PERIOD 

Christian missions begin with Jesus Christ, in whom the uni- 
versalistic religion found in the nobler Judaism {e.g., in “second” 
Isaiah, some of the Psalms and Jonah) achieved its fulfilment. 
In His person, work and teaching the unity, holiness, and love, 
of Cod, the forgiveness of sins, the ideal of human conduct and 
I lie divine order into which the world is to be transformed, are 
all expre.s.sed freed from local and racial limitation. The initial 
failure of the Palestinian Church to see the universal character of 
the Christian message was forgotten in the spontaneous move- 
ment of expansion in which Stephen, Philip and Barnabas led, 
followed by the greatest of all missionaries, the apostle Paul, who 
evangelized a large part of Asia Minor and the most important 
cities of Greece. The refu.sal of Paul to bind upon the Gentile 
converts Jewi.sh customs such as circumcision marked a decisive 
movement in Christian history. From this point Christianity 
pushed its way rapidly into all the great centres of population. We 
should remember the great number of Greek Jews converted at 
Tentecost (Acts ii.), and scattered subsequently to the ends of the 
Roman world. 

A famous testimony to the spread of Christianity is that of the 
younger Pliny, who in his letter to Trajan (a.d. 112) records that 
Christianity had taken such a firm hold of the province that its 
influence had penetrated to remote cfmntry districts, pagan festi- 
vals were almost entirely neglected, and animals for sacrifice 
could hardly find purchasers. Harnack in his Expansion of Chris- 
tiiinity estimates the hold obtained by Christianity in the countries 
of the Roman Empire at the end of the third century as follows: 
(i) Christians numbered nearly one half of the population and 
C’hrislianity was the standard religion of the oeople in most of 
Asia Minor, in the part of Thrace that lay over against Bithynia, 
in Armenia and in the city of Edessa. (2) Christianity claimed a 
very material part of the population, influenced the leading clas.ses 
and held its own with the other religions in Antioch and Crete, 
Syria, Cyprus, Alexandria together with Egypt and the Thebais, 
RonK' and lower Italy, parts of central Italy, Proconsular Africa 
and Numidia, Spain, the maritime parts of Greece, and the 
southern coasts of Gaul. (3) Christians were sparsely scattered in 
I’alestine, Phoenicia, Arabia, certain parts of Mesopotamia, the 
interior districts of Greece, the provinces in the north of Greece, 
the northern part of central Italy, and the provinces of Maure- 
tania and Tripolis. (4) Christianity was weak or barely existent 
in the regions to the north and north-west of the Black Sea, the 
western part of upper Italy, middle and upper Gaul, Belgium, 
Cermany, Rhoetia and the towns of ancient Philistia. 

After the end of the third century missionary enterprise was 
carried on chiefly on the borders of the Empire. Among the most 
famous missionaries of this period were Gregory the Illuminator, 
die apostle of Armenia, about a.d. 300, Ulfilas the apostle of the 
f'Uihs, about 325, Chrysostom, w’ho founded at Constantinople in 
A.i). 404 a training school for native Gothic evangelists, Martin of 
T ours, who evangelized central Gaul, and Patrick, a Scot or Briton, 
was taken to Ireland a captive, escaped and became a monk 

France, returned to Ireland as a missionary and is traditionally 
Qold to be the man who made Ireland the “isle of saints.” 


THE MEDIAEVAL PERIOD 

Celtic Missionaries. — The passionate zeal of the Celtic mis- 
sions has never been surpassed in Christendom. The men came 
from the Celtic Churches of the Scottish Highlands and Ireland, 
out of a Christianity that is probably a legacy of the Roman 
occupation of Britain. Their missionary passion owed little to the 
central organization of Rome. Columba, the founder of the mon- 
astery of Iona in a.d. 563, an Irishman who was to pay back the 
debt Ireland owed to Scotland in Patrick, was the leader, and he 
was followed by Aidan who evangelized Northumbria, Columban 
who preached in the Vosges and to the Burgundians, Callich (St. 
Gall) the apostle of Switzerland and many others. Their work 
ranged from Switzerland and the Rhine to the Faroes and Iceland. 

Missions from Rome as Centre. — ^The work of the Celtic 
missionaries proved lacking in permanency, and the work of later 
missionaries was directed from Rome and drew on other races in 
order to supplement the wonderful pioneering of the Celts. The 
English missionaries, Wilfrid, Willibrord, and, most famous of 
all, Winfrid or Boniface, the apostle of Germany, repre.sentatives 
of a newly evangelized Church, went in the seventh and eighth 
centuries to the Low Countries, Friesland, Saxony, Upper Hessia, 
Thuringia. Anskar (801-865) took the message to the pagan 
Scandinavian vikings, and was followed by the Englishman 
Haakon and the famous Olaf Tryggvason through whom the people 
of Iceland, Greenland and the Orkney and Shetland Islands were 
evangelized. 

Missions from Constantinople as Centre. — ^While Rome 
was attending to the missionary task in norihern, central and 
western Europe, the Eastern church did not forget the Slavonic 
world at its gates. South Russia and the Balkans were evangelized 
from Constantinople; in Cyril and Methodius produced a 
Slavonic Bible and a Slavonic liturgy. The work spread from 
Bulgaria through Moravia to Bohemia and Poland and finally to 
Russia, where at the end of the tenth century with the baptism of 
Vladimir there was symbolized the conversion of Russia, the 
greatest of all the children of the Eastern Church. 

As there was a pause between the end of the great expanding 
movement of the primitive Church in the Roman Empire and 
the beginning of mediaeval missions, a pause during which the 
Church was consolidating its gains and establishing Christian 
civilization, so now there is a paut^e until the opening of the 
modern period Of the world outside Europe, the world of the 
Moslem, or the still remoter world of the Hindu anti the Buddhist, 
the mediaeval Church knew almost nothing; although the Ncs- 
torian Christians spread their influence throughout the whole East, 
in Arabia, Palestine, Persia, India arul even China, and as many 
as twenty-five metropolitans art; said 10 have owed allegiance to 
the Nestorian patriarch. With the terrible persecution of Jenghiz 
Khan and Tamerlane the Nestorian churches withered away, and 
are represented now only by tiny remnants of “Chaldeans.” The 
Crusade.s, which were no true missionary movement, permanently 
embittered the relations between Christendom and Islam. There 
are a few great stories that flash out as i)recursors of the wider 
missionary movement to come — Ramon Lull's undying zeal for the 
conversion of Islam, crowned by martyrdom outside the gates 
of Bugiah in North Africa in 1315, the visit of St. Francis of 
Assisi to the Sultan, the embassies of Dominicans and Franciscans 
(to whom with the Benedictines had fallen most of the missionary 
labour of the Church) to Tartary, and the travels of Marco Polo 
accompanied by two Dominicans, to the court of Kublai Khan. 

MODERN MISSIONS 

Early Movements, (i) Roman Catholic . — Modern Missions 
begin with the new world-outlook to which the Renai.s.sance, the 
Reformation, and the discovery both of the passage to India by 
the Cape of Good Hope and of the American continent all con- 
duced. The outlook of Christendom was magically changed. No 
longer were Christian nations in central and western Europe pent 
up into a cornei with the Moslem hosts barring the way to an 
East virtually unknown to Christendom. The Roman Church 
first embraced the missionary implications of this new world- 
outlook, beginning with proselytizing in the Portuguese and Span- 
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ish colonies, as at Goa, but stimulated later by the counter- ' bepan in 1731 that astounding missionary career which has mad 
Reformation to unprecedented missionary efforts as for example in them par excellence the missionary Church of the world. Drivei 
Mexico and Peru. Loyola founded the Society of Jesus, and one from Moravia by persecution, they had scarcely secured a plac 
of his chief associates, Francis Xavier, landed at Goa on May 6, for themselves in Saxony before they formed the design of carry 
1542. Ten years later he died on the Isle of St. John (Hiang- ing the Gospel to the heathen of Greenland and of the Wes 
Shang). In that short span he had roused the Christians at Goa Indies. Within ten years they had established missions in th 
to a neiv life, laboured with a success whose effects still endure West Indies, South America, Surinam, Greenland, among th 
among the fisher folk near Cape Comorin, gathered many con- North American tribes, in Lapland, Tartary, Algiers, Guinea, th 
verts in Malabar, visited Malacca and founded a mission in Japan. Cape of Good Hope and Ceylon. 

The Jesuits produced other men of the first rank as mission- The closing years of the i8th century^ and the early years 0 
aries. Matteo Ricci laboured in China for 27 years, and Robert the 19th were marked by the foundation of several of the leadini 
de Nobili tried in India to be a Brahman to the Brahmans, an missionary societies of modern Protestant Christianity. The cstab 
experiment which has probably been misunderstood by its critics, lishment of private societies not officially sponsored by the Stati 
Other Jesuits evangelized Paraguay in 15S2, and pioneers in and in most cases not officially supported by the Churches, i 
Canada added some rare stories of martyr-courage to the annals characteristic of this modern effort. William Carey, a Baptis 
of missions. By the close of the i6th century a committee of cobbler in Northampton, and also a great lingui.st as well as j 
cardinals was appointed under the name of the Coiigregatio de botanist and zoologist, published in 1792 his Enquiry into tlii 
propaganda fide to give unity and solidity to the missionary work Obligations of Christiam to iise Means for the Conversion of th 
of the Roman Church. The scheme originated with Gregory Heathens, and the book marks a distinct point of departure ii 
XIII., but was given plenary authority by a bull of Gregory XV. the history of Christianity. Under its influence twelve minister 

(2) Protestant . — Contrasted with the great missionary activity at Kettering in October 1792 subscribed £i3:2s:6d to begin th 
on the part of the Church of Rome, the Protestant Churches were Baptist Society for Propagating the Gospel among the Heathen 
backward in realizing the missionary implications of the faith, and Carey left in 1 793 for India. In 1 795 the London Missionar; 
The opportunity for imperial expansion came to Spain and Portu- Society was formed by a group of evangelical ministers of al 
gal earlier than to England or Holland, and the Protestant denominations, particularly for work in the South Sea Island.^ 
Churches had to take time to define and consolidate their position. The evangelical movement in the Church of England tool 
We see this in the instructions given by Edward VI. to the missionary form in the Church Missionary Society, established ii 
navigators of Sir Hugh Willoughby’s fleet, in the efforts of Sir 1799 under the guidance of John Venn and Thomas Scott as “Tht 
Waller Raleigh in Virginia, and in the expressed recognition, in Society for Missions to Africa and the East.” This great societ) 
the charter given to “the Governor and Company of Merchants from its inception maintained cordial relations with the missionarj 
of London trading wdth the East Indies’’ by Queen Elizabeth in societies of the Nonconformi.st Churches. In 1814 the Wesleyai 
1600, of higher duties than those of commerce. When James I. Methodist Missionary Society was founded. In Scotland private 
granted letters patent for the occupation of Virginia it was directed mis.sionary organizations in Edinburgh and Glasgow gave placi 
that the “word and service of God be preached, planted and used to the organized work of the Church of Scotland, whose first mis- 
as W'ellin the said colonies as also as much as might be among the sionary, sent out in 1829, was the famous Alexander Duff, thi 
savages bordering among them.” pioneer of the educational method in missions. 

In 161S was published The True Honour of Navigation and On the Continent of Europe there was a similar movement 
Navigators, by John Wood. D.D., dedicated to the Governor of The Basel Mission, which came to have large work on the Gok 
the East India Company, and about the same time appeared the Coast of Africa and in India, was founded in 1815, drawing sup- 
famous treatise of Grotius, De veritate religionis Christianae, port from both southern Germany and Switzerland. Other tier 
wTitten for the use of .settlers in distant lands. Dutch evangelists man societies arose, such as the Leipzig, the Berlin and the Rhen 
W'orked in Java, the Moluccas, Formo.sa and Ceylon. i.sh. The Netherlands Missionary Society (1797) in Flollaiu 

The North American colonies received .some attention, first began the evangelization of the Dutch Colonial pos.se.ssions. Tht 
from Archbishop Laud who designed a scheme for the establish- French a little later began their famous mission in South Africa 
ment of a local episcopate, then during the Protectorate when a In North America at the very end of the J8th century small 
corporation for the propagation of the Gospel in New England societies were founded with a view to the evangelization of thi 
w*as planned and renewed later in the Restoration period. Croin- Indians. The action of three students at Williams College in 
w’ell him.self characteristically planned a council for the Protestant Tvlassachusctts, w'ho in 1806 formed themselves into a mission 
religion, to rival the Roman Propaganda, and to consist of seven band, led to the formation of the American Board of Commission- 
councillors and four secretaries for different provinces. Among ers for Foreign Missions, an interdenominational society which 
the most eminent of the missionaries of the New England cor- like the London Missionary Society is now virtually, though not 
poration was the famous John Eliot who produced the Bible in formally, a Congrcgationalist organization. The first offshoot 
the Indian language in 1661-64. Eliot received much as.sistance from it was the American Baptist Missionary Union in 181.4. The 
from the Hon. Robert Boyle, who gave other proof of his zeal for Methodist Episcopal Church founded its mission board, now the 
missionary w’ork by contributing to the expense of publishing the largest Protestant Missionary organization in the world, in 18 ig, 
four Gospels and the Acts of the Apostles in Malay, George Fox, and in 1837 the Presbyterians began a .similar work, 
the Quaker, wTcte to “All Friends everywhere that have Indians No account of the stages by which the modern mi.ssionary 
or blacks, to jireach the Gospel to them and their servants.” movement developed would be complete without reference to 
Efforts were made by .several bishops to develop the colonial two important features, which are to be taken into view along 
church, supplemented by the work of Dr. Thomas Bray, who with with the official work of the different denominational societies 
a number of laymen founded the Society for the Promotion of First, there are the important bodies such as the Society Un 
Christian Knowledge and was later selected on the request of Promoting Christian Knowledge (1698), the Religious Tract 
Maryland as commis.sary of the Bishop of London. His efforts Society of Scotland (1793), of London (1799), and Amenc* 
wtre crowmed in 1701 by the grant of letters patent under the ('1823), and mo.st important of all, the great Bible Societies 
great seal of England for the creation of a corporation under the (q.v .) — the British and Foreign Bible Society (1804) and i1h‘ 
name of the “Society for the Propagation of the Gospel in Foreign American Bible Society (1816). 

Parts.” Secondly, there is the individual tyi^e of mission such as th** 

On the Continent the first Protestant missionary enterprise was China Inland Mission, founded by J. Hudson Taylor who wt?iii 
initiated by King Frederick IV. of Denmark who in 1705 founded oirt to China in 1853; it has now over 1,000 missionaries thete 
a mission on the Coromandel coast of India, begun by those re- Recent Developments: Protestant, (i) Great Britain — 
markable men Ziegenbalg, Pliitschau and Christian Friedrich The eighties of last century marked a period of increased inlc^* 
Schwartz, with whom the S.P.C.K. co-operated. The Moravians I est in missionary work throughout Great Britain. One of 
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principal causes of this increased interest was the world-wide 
attention given to the life and work of David Livingstone and 
particularly to his death in 1873. In 1874 Bishop Hannington 
went to Africa and his murder in 1885 deeply touched the Chris- 
tian conscience. In 1884-85 came the famous offer of service by 
(he “Cambridge Seven,” led by Stanley Smith and C. T. Studd. 
The offer for service in China on the part of these seven men 
pave an impetus to missionary interest in the Universities, not 
only in Great Britain but also in America, on the Continent and 
in the Dominions. 

The principal instrument in the development of missionary 
interest among students has undoubtedly been the Student Volun- 
teer Movement for Foreign Missions organized in 1886 in Amer- 
ica and the Student Volunteer Missionary Union organized in 
1892 in Great Britain. 

Medical Missions have greatly developed and in certain coun- 
tries, notably in Mohammedan lands and in such tracts as the 
North-West Frontier of India, are of singular value. In China 
the dcvcloi)ment of missionary medical training has been very 
noticeable and medical missions occupy an unusual place in rela- 
tion to the medical profession. 

J’erhaps the most remarkable development of the missionary 
enterprise has been the great extension of women's work. It has 
only been in the last quarter of the nineteenth century that the 
missionary societies have engaged unmarried women to go out in 
any appreciable numbers. The larger denominations have devel- 
oped their own Women’s Auxiliaries (sometimes absorbing small 
voluntary societies). The Zenana Bible and Medical Mission was 
founded in iSbi, and the Church of FLngland Zenana Missionary 
Society in 1S80. 

(2) Dominions. — In Canada, Australia and New Zealand, the 
T’rotestant denominations all have regular organizations for for- 
eign missions. The Anglicans of Canada have missionary work 
in India and in Japan, the Baptists in India, and the United 
Church of Canada (a union of Presbyterians, Methodists and 
(’ongregationalists) in India, China, Jai)an and Korea. The Pres- 
byterians of Australia have missionary work in India, Korea and 
the South Seas, the Baptists in India, the Methodists in the South 
Seas. The Baptists and ITesbyterians of New Zealand both have 
work in India. The Melanesian Mission associated with the 
names of Selwyn and Patteson is supported by the Anglican 
Churches in New” Zealand and Australia. The London Missionary 
Society and the Church Missionary Society both have important 
au.xiliaries in Australasia. 

South Africa has a different yiroblem. The Anglicans have in all 
their dioceses work among the African i)opulation. The Dutch 
Reformed Church is now one of the leading missionary churches. 

(3) Continental. — The German Missions increased steadily 
until the World War. Of the Moravian Church we have already 
spoken. It has some tw”(» hundred and fifty miss-ionaries work- 
ing in Greenlantl, Labrador, Alaska, Central America, Tibet and 
among the Hottentots. The Basel Mission had extensive work 
on the Gold Coast of Africa, in the south-west of India, and in 
South China. The Berlin Missionary Society and the Rheni.sh 
Mission developed work in South Africa and China; the Her- 
niannsburg Mission (Hanover) in South Africa and India; the 
Cos.sner Mission of Berlin among the aborigines of Chota Nagpur, 
India; and the Lutheran Leipzig Mission in South India. Other 
missions work in the South Seas. Two Missionary Societies work 
in the Dutch Colonies, an important Danish mission works in 
^nuth India. The Swedes and Norwegians have increased their 
missionary activities in South Africa, Madagascar and India; the 
f hina Inland Mission has enlisted a number of Scandinavians. 

(4) Ajnerica. — One of the features of missionary work in the 
present century ha.s been the growth of American missionary 
‘itlivity. At the iiresent time American missions represent prob- 
ii[)ly seventy' per cent of the Protestant missionary work in the 
^'orld. The large denominations have all vastly increased their 
''Vork especially as the result of large appeals made immediately 
idler the war. The V'oung Men’s Christian Association, founded 

Kngland and now extending throughout the world, has reached 

maximum influence in the United States and the \ oung Mens 


Christian Associations of India, China, Japan, South-eastern Asia 
and the Near East have all been greatly indebted to the foreign 
department of the American Y.M.C.A. 

(5) Christian Missions to the Jews. — Mi.ssions to the Jews 
have been conducted by a few Societies. In 1926 two impor- 
tant conferences w^erc held in Budapest and Warsaw attended by 
representatives of all the Protestant organizations in the world 
engaged in missionary work among the Jews. These conferences 
revealed the immensely wide dispersion of Jewry, and the small 
number of missionaries of any kind ministering to the Jews. Plans 
were made for the increase of efficiency. 

(6) General. — One of the most notable developments of Prot- 
estant missionary work since 1910, the date of the World Mis- 
sionary Conference held at Edinburgh, is the development of 
co-operation among Missionary Societies in Great Britain, Amer- 
ica and on the Continent of Europe and on the part of the 
churches in the mission field. The Edinburgh Conference created 
widespread attention. It resulted in the establishment of the 
International Missionary Council, consisting of representatives 
of all the national missionary organizations. 

The enlarged meeting of the International Missionary Council, 
held at Easter 1928 at Jerusalem, typitied in its discussions many 
of the leading tendencies in modern missionary work. Attention 
was given both to such fundamental matters as the Christian Mes- 
sage, Christian Education, the growth of the Church and its 
relation to the missionary societies from the West, and also to 
such “secular’’ problems as race, industrialism, and rural devel- 
opment. Between a third and a half of the members were natives 
of the Oriental and African countries, and the reports of this 
gathering are an indispensable source of information regarding 
modern missionary movements. 

Recent Developments: Roman Catholic. — ^The Roman 
Catholic Church at the beginning of the nineteenth century 
.seems to have been not less stagnant in regard to foreign missions 
than were the Protestant churches. The nineteenth century how- 
ever witnessed a great change. The revival was due in no small 
degree to the foundation in 1822 by a few earnest Catholics at 
Lyons of a Society called the Institute for the I’ropagation of 
the Faith. The income of this society in 1925 had risen to ap- 
proximately £325,000. This Institute does not send out mission- 
aries but makes grants to the various missionary groups. Roman 
missionar>” work is carried on by religious orders and missionary 
societies under the supreme direction of the Pope and the super- 
vision of the Couture ^atio dc Propai^anda Fide. The Congregation 
holds supreme control over all foreign missions in non-Christian 
countries and over some parts of the Church in Christian coun- 
tries whose governments are not Catholic, e.^., the British Empire, 
America, Holland, Scandinavia, Greece and some parts of Ger- 
many and Switzerland. The non-Christian world is carefully 
mapped out among the different orders. The government of the 
various mission fields is principally carried on by Vicars Apos- 
tolic (/.r., titular bishops acting as vicars or delegates of the 
Apostolic See) or Prefects Apostolic (i.c., priests with similar 
powers, but without episcopal rank) 

Two important encyclicals have been issued dealing with mis- 
sionary work. Pope Benedict XV. in 19 ig issued the encyclical 
Maximum lllud in which extensive directions were given for the 
conduct of missionary work, exaggerated expressions of national- 
i.sm were severely condemned and great emphasis was laid on the 
importance of developing a native clergy. Following upon this in 
1926 six Chinese priests were consecrated bishops and in 1927 one 
Japanese priest. In 1926 Pope Pius XL issued the encyclical 
Rcrum Ecclesiae in which he developed the subject matter of 
Maximum lllud, pointing out the paucity of missionaries, the 
lack of native ministers and the urgent need for training colleges 
being establi.shed with a view to the equipment of native clergy 
including bishops. The Pope further urged all Catholics to sup- 
port the Society of the Propagation of the Faith, the Society of 
Holy Childhood (for the supporting of orphans, etc.) and the 
Society 01 S. Peter (for training native priests), and all priests to 
join the Unio cleri pro missionibus (Missionary Clergy Union), 
lie emphasized also the annual day of prayer appointed for the 
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penultimate Sunday in October. A great missionary exhibition 
was held at the Vatican during the Holy Year of 1925, and at 
the close of the Exhibition a museum of missions was established. 

Orthodox Eastern Church. — ^\Vhen Ivan the Terrible (1533- 
S4) began the great advance from Russia to Northern Asia, large 
numbers of missionaries accompanied the troops, and during the 
seventeenth ceniury many thousands of Tartars were baptissed. 
though most lapsed again to heathenism. Little was done until 
1S24 when John \’eniaminov, later Archbishop Innocent, began 
a remarkable career of evangelistic activity. He founded missions 
in .-Vlaska. the Aleutian Islands, Kamchatka and Eastern Siberia, 
and established the Orthodox Missionarj’ Society at Moscow. In 
addition to nine separate missions in Siberia and six in European 
Russia, the Orthodox Church of Russia has had three foreign 
missions: in China, founded at Peking in 1714 in the face of Jesuit 
opposition: in Alaska and the Aleutian Islands; and in Japan. 
The last of these, established in 1S63 by Bishop Nicolai, had 
ver>- remarkable success, and a large Japanese Church was gath- 
ered. larger probably in proportion to the number of foreign 
workers than any other communion in Japan. The work of the 
Russian Orthodox Church has. however, suffered grievously since 
the War and the establishment of the Soviet Government, and the 
Orthodox Church in Japan has become considerably weakened. 

HISTORY OF MISSION FIELDS 

The South Seas. — Missionary work in the Pacilk began with 
Magellan's visit to the Philippines in 1521. Roman Catholic mis- 
sionar>’ work was carried on from an early date in the Caroline 
Islands and others adjacent. Modem Protestant effort began 
with the .«iending of the London Missionar>^ Society ship “Duff” 
in 1797 to Tahiti, the Tou^a or Friendly Islands and the Mar- 
quesas. By iSi 5 idolatry was abolished in the larger islands of the 
Tahiti group. In the work of building up a Christian community 
the great leaders were William Ellis and John Williams; the latter 
established at Rarotonga a training school from which workers 
went as far as Samoa and Fiji, and was murdered at Erromanga 
in I S3 9. The London Missionary Society's work vtus notable for 
the evangelistic activity of its converts. The Wesleyans had great 
success in Fiji to which they came in 1834. The bulk of the 
natives of the Fiji group are no’w Christians. 

The Sandwich or Hawaiian Islands were discovered by Captain 
Cook and work began in them in 1819 when the .American Board 
of Commissioners for Foreign Missions .sent missionaries. Great 
success was achieved and the work of the mission w^as handed 
over to the Hawaiian Evangelistic Association. Hawaiian mis- 
sionaries went to the Marquesas and other islands in the Pacific. 

Atistralasia . — Little success has been gained among the aborigi- 
nes of Australia. In New Zealand much greater success was at- 
tained among the Maoris, among whom the Church Missionary 
Society began work in 1814. In 1833 We.sleyan missionaries 
reached the I.slands: Bi.shop .Selwyn was consecrated in 1S41 and 
established in 1843 Auckland a training institution not only 
for Maoris but for workers from other islands. More than half 
the Maori population is now Christian; the first Maori Bishop 
was con.secrated in 1928. 

John Patteson became the first Bishop of Melanesia in i86t. 
He transferred the training in.stitute from Auckland, New Zealand, 
to the Norfolk Islands. It is part of the tragedy of his martyr- 
dom that he was killed by natives who mistook him for one of 
the kidnapping traders to whose operations the islands owed so 
much of the decay of their life. The Church of England Mela- 
nesian Mission operates in the North New Hebrides, Banks Tor- 
res. Santa Cruz and the Solomon Islands. 

In New Guinea the Gossner missionaries were the pioneers, fol- 
lowed by the Dutch w^ho work in the Dutch part of the islands. 
Several German societies work in what w»as German New Guinea 
fnow' mandated territory), and in British New Guinea the London 
Missionary Society, the Australian Wesleyans and the Anglicans. 

Work was established lau^r in the i.slands of Micronesia, the 
Carolines, the Gilberts and Marshalls. The Philippine Islands 
are fields of Roman Catholic and American Protestant work. 
Africa. — ^This continent i- in every sense a modem mission 


field. Apart from North Africa, it is only within modem tii 
that mission work has been carried on in the African continent 

North Africa , — ^The lands in which Augustine, Cyprian 
Tertullian lived have long been occupied by Islam, and even i 
missionary work whether Protestant or Roman Catholic is w( 
The North Africa Mission works mmnly on medical lines. ' 
Methodist Episcopal Church has work in Morocco. In the Sui 
and right across to Northern Nigeria, missionary work is can 
on by agencies such as the Sudan United Mission and the Su 
Interior Mission. 

West Africa . — Mission work was begun in West Africa by 
Society for the Propagation of the Gospel in 1752, and work 
been carried on longer and has achieved greater results in '\^ 
Africa than in any other part of the continent. The Chii 
Missionary Society, the Wesleyans and the United Free Chu 
of Scotland work on the Gold Coast, in Sierra Leone, Gala 
and Nigeria. The Basel Mission had very extensive work on 
Gold Coast up to the outbreak of the War, and have now 
turned to their field. The American Baptists and the Episco] 
ians work in Liberia, the American Presbyterians in the Camcroc 
and the Congrcgationalists of America and Canada in Angi 

The Roman Catholic missions in West Africa are chii 
French organized by the Congregation of the Holy Ghost and 
Lyons African Mission. 

Central Africa . — In the interior of the continent the Frei 
and Belgium Protestant Churches have done some excellent w 
in the Congo, and the American Baptists, the Southern Pres 
terians, the Methodists and the Disciples and a number 
“faith” missions have developed the region. The English Bap 
Mission cn the Congo is the chief British mission there. 

East Africa . — In Kenya the leading Protestant missions 
those of the Church Missionary Society and the Church of St 
land Mission. The United Methodists also work in Kenya, wl 
the Church Missionary Society has a large mission in Ugan 
The Universities’ Mi.ssion to Central Africa works in Zanzil 
Tanganyika (formerly German East Africa), and other parts 
East Africa. Several German societies have done import, 
work in Tanganyika. 

South Africa . — ^The Moravians (1737) were the first to unc 
take missionary work in South Africa, hut their work was .s( 
.stopped by the Dutch. The London Mission came in 1798 : 
in 1 8 18 Robert Moffat, Livingstone’s father-in-law, went 
Bechuanaland. David Livingstone, one of the very small bs 
of world-famous men, came to South Africa under the Lone 
Missionary Society, and dedicated a great life to the evangeli 
tion of Africa and the abolition of the slave trade. 

Mada^tascar . — Work was begun in this island by the Lone 
Missionary Society in 1819, and it has since been developed 
the Friends, the Society for the Propagation of the Go.spel a 
the Norwegian Missionary Society. Since the French took c( 
trol of the island, the Paris Evangelical Society has worked the 

The work of Protestant missions throughout Africa was co 
prehensively surveyed in a gathering held at Le Zoute in Belgii 
in September 1926. 

India. — India remains the greatest mission field both in 1 
extent of Christian work and in respect of the variety and di 
culty of Christian work and in respect of the variety and difficu 
of the issues which are presented there. The earliest missionar 
to India, with the possible exception of Pantaenus of Alexanrl 
(c. A.D. 180), were the founders of the Syrian Churches 
Malabar. The traditional belief is that these Christians o 
their origin to St. Thomas the Apostle, and although a Nestori 
origin has been preferred by most historians, the Thomas lege 
has its defenders. The Jesuits came in the ifith century, t 
Dutch, the Danes, the Germans and the British as we have tc 
above. William Carey, so far as Protestant missions are 
cerned, began a new era with his emphasis upon literary work. * 
translation of the Scriptures and the training of native worke 
Carey and his two colleagues, Marshman and Ward, by 
when Carey died, had translated the Bible into 7 languages, 
the New Testament into 23 more. 

The methods of mission work in India most used are: (i) T 
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regular method of vernacular preaching carried on both by Indian 
preachers and by missionaries; (2) Education in all its grades 
from the village school through the middle school to the high 
school and the college. Christian education has reached women 
and girls in India in a way unequalled by any other agency; (3) 
Medical work: while medical work as an auxiliary of the Church 
has had triumphs everywhere, it is notable in India for its value 
Liinong the purdah women, and on the North-west frontier 
where almost no other kind of work is possible; (4) The mass 
movement may almost be called a separate method. These move- 
ments of the outcasts have been especially large in the Punjab, 
the United Provinces, parts of western India, the Telegu country 
and Travancore. There have also been great ingatherings of the 
aborigines in Chota Nagpur and among the Khasis and Lushais 
in the Assam hills; (5) Christian Literature: more has been done 
in creating Protestant Christian literature in India than in most 
countries, but the supply is not adequate to the demand; (6) Spe- 
cial mention should be made of the special work conducted by 
Ihc women’s societies among purdah women in their homes, and 
in visiting schools and hospitals. 

The great task presented by Indian Islam tends to be over- 
shadowed by the needs of Hinduism. Converts from Islam in 
India have not been numerous, yet some leading Christians of 
northern India are converts or children of converts from Islam. 
Much more attention is no\v given to the study of Indian Islam. 

It is well-known that in India, more perhaps than in any 
other country, the effects of Christian work are only partly seen 
in the numbers of the Christian communities. The Brahmo- 
Samaj, chiefly in Bengal, is a type of reformed Hinduism which 
owes much of its impetus to contact with Christianity. The Arya 
Samaj, mainly in North India, is an example of the opposite kind 
of reaction to contact with Christianity, /.e., a return to an earlier 
Hinduism as the true Indian heritage. Nationalism has ’•ehabil- 
ilated Hinduism in many minds, and nationalism together with 
the almost ineradicable panthei.sm of the Indian mind prc.scnt a 
strong defence against the Christian evangelistic message. On the 
other hand there is widespread testimony to the admiration felt 
by educated Indians everywhere for the person of Jesus Christ. 

The Christian community of India is estimated to number 
5,939,212, of whom 2,242,798 arc Protestant; 791,556 belong to 
the ancient Syrian churches, and 2,906,858 to the Roman Catholic 
Church. There are 48,787 Protestant Indian workers and 17,164 
Catholic (1928). 

China. — have already mentioned the great missionary 
activity of the Nestorians. It was they who were the first mis- 
sionaries to China, but their work and that of the Roman 
Church, begun as the re.sult of Marco PoloV travels about 1290 
faded away under the persecution of the Ming dynasty, W'hich 
came into power about 1350. The next attempt was that of the 
French Jesuits following on the vi.sit and death of Xavier. They 
advanced rapidly, especially after the accession in 1644 oi the 
Manchu dynasty. The Orthodox Eastern Church came to Peking 
about the same time. 

Modern missionary activity begins with Robert Morrison of 
flu* London Missionary Society, who reached Canton in 1807, 
and not being allowed to reside in C’hina entered into the service 

the East India Company. In 1829 the American Board sent 
their first representatives, and m 1836 Peter Parker began his 
famous medical mi.ssion. After the war of 1856 a measure of 
official toleration was obtained and the task of evangelizing the 
country was fairly begun. In 1877 the number of Protestant 
‘ onverts in the whole of China was reckoned at no more than 
C>,ooo, though Protestant missionaries had been seventy ycins 
in the country. Public feeling against foreigners was accentuated 
hy the territorial aggression of the French, German, British and 
-Lipanese. There were anti-foreign outbreaks at different times 
hnt the great upheaval came in 1899-1900 when in what was 
known as the Boxer uprising 135 missionaries, 52 children and 
I’robably r6,ooo Chinese Christians perished, often after torture 
^nd showing constancy and heroism never to be forgotten. 

Ihe Boxer rising was put down, and out of the agony of these 
was born the new China, of which the history remains still 
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to be written. The reforms of 1901-04, especially the decrees 
regarding education, contained within them.selves a complete 
reversal of the traditional policy of China. A system of public 
instruction of the most extensive sort was drafted. Universities, 
technical schools and lower schools were designed, and young 
Chinese began to turn their faces towards the West. 

Meanwhile the missionary societies had never slackened their 
efforts. Whereas in 1876 there were 289 mission schools with 
4.909 pupils, in 1910 the numbers had risen to 3,129 schools 
with 79,823 scholars. American influence became particularly 
powerful, not least because the American government used part of 
the indemnity paid after the Boxer rising to provide scholarships 
to enable Chinc.se students to pursue their studies in America. 

The recent developments in China have had a profound effect 
on missionary work. The JManchu dynasty was overthrown in 
1911 by a revolution led by Sun Yat-sen. In 1925 he died and 
his book “The Three Principles’’ became the gospel of Chinese 
nationalism; the nationalist party dedicated itself to carrying 
out the purposes of the dead hero. The nationalist government 
of the South has made itself the de jacio government of China 
and the whole future relationship of China to the western powers 
is the subject of international debate. 

This entire series of political events has been reflected in the 
Chinese Church and every mission board in the world conduct- 
ing work in China has been forced to review drastically its whole 
policy, particularly in regard to the relations between the mis- 
sionaries and the Chinese Church. Already Chinese Christians 
have shown themselves able to take up work which missionaries 
were compelled to leave during the fighting, and especially in the 
w-ork of the colleges and schools have shown both initiative and 
re.sponsibility. 

The growth of Christianity in China may be shown by the fact 
that in 1925 the total number of the Protestant Christian com- 
munity in China was 795,095, and there were 27,133 Chinese 
evangelists, pastors, teachers and other workers. The Roman 
Catholic returns give 27,640 Chinese priests and lay helpers, 
556,201 catechumens, the total community being much larger. 

Japan and Korea. — Portuguese traders first brought the 
Christian faith to Japan in 1542, followed by Xavier in 1549. 
By 1581 there were 200 churches and 150.000 Christians. In 
1594 there were one and a half million Christians. There fol- 
lowed a time of great persecution undei lycyasu who in his 
second edict in 1614 forbade the entry of foreigners and ex- 
tinguished Christianity by fire and sword. 

The reopening of the country came in 1859, largely through 
American pressure, and in that year the Protestant Episcopal 
Church began work in Nagasaki. Ir tS 68 the seclusion of Japan 
ended; financiers and engineers poured in from western Europe, 
and teachers, mainly missionaries, from America. In 1S72 the 
first Japanese church was formed. In 1875 Joseph Neesima, con- 
verted by Russian missionary and educated in America, founded 
the Christian Japanese College, the Do.shisha, in Kyoto. 

The war with China in 1S94 initiated a time of intense national 
activity. Education and work for women made rapid advance 
and the work of missionaries, and especially that of Japanese 
ministers, prospered greatly. Christians more and more became 
prominent in public life. 

In 1912 was held a conference of religions, when the govern- 
ment invited representatives of Shintoism, Buddhi.sm and Chris- 
tianity to meet and discuss the moral education of Japan. This 
recognition of Christianity as a religion tolerable in Japan marked 
in a way the beginning of a new epoch. 

The Protestant community of Japan is about 165,000 (the 
Roman Catholics 80,000 and Orthodox 30,000) with 3.500 Jap- 
anese workers. It would be fair to say that Christians exercise 
an influence far greater than their numbers. 

In Korea, early Roman Catholic Christianity introduced at the 
end of the 18th century was exterminated in 1864, but mission- 
aries entered ag.ain in the ’eighties and the Methodist Episcopal 
Church, the Presbyterians of America, of Canada, and of Aus- 
tralia, and the Society for the Propagation of the Gospel have all 
developed work in the country. A Korean National Christian 
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Council has been formed, and the Korean Christian leaders are 
pressing for some attention to be given to the bearing of Chris- 
tianity on economic and social issues. 

South-east Asia. — Burma, although a part of the Indian Em- 
pire and ecclesiastically related with India and Ceylon, has many 
of the characteristics of South-east Asia. The largest mission in 
Burma is that of the American Baptists, founded by Adoniram 
Judson in 1813. The Society for the Propagation of the Gospel 
has a mission in Burma, and both societies have had much 
success with the Karens, a non-Burmese people of whom a con- 
siderable portion have now become Christian. 

In Siam the American Presbyterians have had the field virtually 
to themselves. 

In Tongking and Annam, French colonies, Roman Catholic 
missions are extensive and strong. 

In the Malay States practically no work is done among the 
Moslems, but a good deal among the Indians and other immigrant 
people, largely by the Methodist Episcopal Church. In the 
Straits Settlements, the Society for the Propagation of the 
Gospel, the Methodist Episcopal Church, the English Presby- 
terians and the Church of England Zenana Missionary Society 
are all at work. In the Dutch Indies naturally the work has 
fallen to the Netherlands Missionary Society (1812) and other 
Dutch agencies, which have been highly successful. There is an 
important German Mission, the Rhenish, working among the 
Bataks of Sumatra. In Dutch Borneo, the Rhenish Society is 
making headway among the Dyaks, and in British Borneo and 
Sarawak the Society for the Propagation of the Gospel and the 
Methodist Episcopal Church. The total number of Christians 
in British Malaysia and the Dutch East Indies is about 857,800, 
including 60,000 Roman Catholics. 

The Near East. — Few areas have undergone more startling 
changes than have taken place since the War in the Moslem lands 
of the Near East — ^Egypt, Turkey, Palestine, Syria, Arabia, Iraq 
and Persia. 

The chief missions working in this area are the Church Mis- 
sionar>* Society in Persia, Palestine and Egypt, the American j 
Board in Turkey, the American Presbyterians in Persia and 
Syria and the American United Presbyterians in Egypt. There 
is also a mission of the American Reformed Church in Arabia in j 
the Koweit region, and a mi.ssion of the United Free Church of . 
Scotland near Aden. The establishment of well equipped colleges j 
at Constantinople, Beirut, Smyrna, Cairo and other centres has : 
been the distinguishing feature of the American mission policy I 
in this area. | 

A Christian Council for Western Asia and Northern Africa ! 
was founded in 1926. The most effective co-operative work has j 
been done in the production of Christian literature for Moslems. 

Latin America. — ^'Fhe missionary .societies of North America 
carry on much work in the southern continent, partly among the 


compare with that of the Christian missionaries. Third, ii 
perhaps the greatest international enterprise in the world. ' 
Churches of practically all the Western peoples have engagec 
it, and now that the younger Churches in the mission-field 
growing up, there is coming into being a literally world-v 
Christian fellowship. I^ourth, missionary work has added to 
tale of human history some of the greatest of personalities. ' 
names of a few have been given above. 

The ultimate argument for Christian missions lies now, a 
has always lain, in the conviction laid upon Christians that t 
owe to their Saviour a gift so precious that they cannot kee 
to themselves. The modern world may find a secondary mo 
in the fact that there is arising in all countries the outline c 
common (and largely secular) civilization, and that it is abu 
antly clear that the ancient religions arc largely irrelevant tc 
At the same time all history goes to show that no society 
survive without a religious and moral basis, and it appears lil 
that mankind will more and more be driven to choose betw 
secularism and the religion of Jesus. 

Statistics. — Too much reliance should not be placed u; 
these, as the facilities for collecting figures vary enormousl> 
the different countries, and different standards of valuation 
used. In the World Missionary Atlas (1925) figures are gi 
for Protestant missions which may be compared with th 
gathered in 1907. 
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Roman Catholic Missions. — The Little Atlas of Catholic 
sions (1926) contains figures gathered for the Vatican Exhibit 


Indian population, partly among the nominally Catholic Spanish- ! 
speaking people. The intellectual life of the S. American uni- 
versities is keen and deserves more attention than it receives at 
the hands of Europe. There are two British mis.sions, the South 
American Missionary Society (Anglican) which works among the ! 
Indians and received the praise of Charles Darwin for its achieve- 
ments among the Fuegians, and the Evangelical Union of South 
America. 

SUMMARY 

We may end this survey of missionary history by suggesting 
four reflections to which it leads. First, it is impossible to resist 
the impression that there is in the Christian faith, whether in its 
IVotestant or its Catholic profession, an ineradicable conviction 
of universality. There is in spite of its unevenness a singular con- 
tinuity in this Christian missionary effort. After every falling 
away there is a renaissance, as Christians recover fidelity to the 
mind of their Master. Second, the beneficence of the labours of 
missionaries can never be forgotten. In rescuing the oppressed, 
abolishing tyranny and superstition, spreading education, intro- 
ducing medicine, rai.sing the status of woman, protecting children, 
stimulating social reform, the world has never seen any .service to 


of 1925 and given in Arens’ JJandbuch (1925). They are c( 
pared here with figures for 1908: 
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Biblioorapiiy. — The Report of the World Missionary Coftfrtr 
(1910) 9 vols. is still worth consulting. The Complete Report of 
Jerusalem Meeting of the Internatiomil Missionary Council (192^ 
indispensable. Detailed facts and figures may be got from the W( 
Missionary Atlas (2nd ed. 1925) for Prote.stant missions, and fi 
the Little Atlas of Catholic Missions (Rome, 1925) for Roman Cat 
lie missions. Other invaluable general works are Arens* JIandbuch 
katholischen Missionen (1925); Richtor*s History of Protestant 1 
sions in India (2nd German ed., 1924) ; Richter’s Geschichte der ev 
gelischen Mission in Afrika (1922) ; Richter’s Das Werden der Chr 
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lichen Kirche in China (1925) Latourcttc’s History of Christianity in 
China (1928); Moore's The Spread of Christianity in the Modern 
World (1919) ; A History of Protestant Missions in the Near East 
Of denominational histories may be mentioned Stock, History 
Ilf I he Church Missionary Society (1899) ; Myers, Centenary Volume of 
i'hv Haptist Missionary SocieAy (1892); Lovett’s History of the Lon- 
(Ion Missionary Socieiy (1899) ; Findlay and Holdsworth’s History of 
ihr Wesleyan M rthodist Missionary Society (1924). Among older books 
are E. M. Bliss, The Missionary Enterprise (1908) ; E. Stock, A Short 
lUindhook of Missions (1904I ; H. H. Montgomery, Foreign Missions 
(1904); T. Mnscrop, The Kingdom without Frontiers (1910); S. L. 
(;ulick. The Growth of the Kingdom of God (1897) ; G. Smith, Short 
History of Christian Missions (1897) ; G. Warncck, Outline of a His- 
tory of Protestant Missions (19 10). A complete bibliography appears 
in each number of the International Review of Missions, the organ of 
the International Missionary Council. (W. Pa.) 

MISSISSIPPI (mis-i-sip'i), the “Magnolia State,” a South 
Central State of the U.S.A., situated between 30° 13' and 35° N. 
lal. and 88® 7' and 91° 41' longitude W. of Greenwich. The 
State is bounded N. by Tennessee, E. by Alabama, S. by the Gulf 
of Mexico and Louisiana, and W. by Loui.siana, from which it is 
separated by the Pearl river and the Mississippi, and by Arkansas, 
from which it is separated by the Mississippi. The total area is 
46,865 sq.m., of which 503 sq.m, are water surface. 

Physical Features.— The greater part of the Stale lies in the 
Mississippi embayment of the Gulf coastal plain, the surface rising 
almost imperceptibly from the coast to the north-cast. The highest 
elevations, about Soo ft. above the sea, arc on the Pontotoc ridge 
in Tippah and Union counties in the north. The uplift of the 
Stale is enough to expo.se the formations of four distinct geological 
]HTiods. In the extreme N.E. are found the oldest rocks in the 
State — Slower Devonian and, not so old, an extension of the lower 
Carboniferous which underlies the Warrior coal-fields of Alabama. 
The Cretaceous region includes, with the exception of the lower 
Carboniferous, all that part of the Stale eastward of a line cutting 
the Tennessee boundary about 25 m. W., and drawn southward 
and eastward about 75 m., to the Alabama line. Deposits of the 
Tertiary period cover more than half the State, extending from 
the border of the Cretaceous westward nearly to the Yazoo delta 
and the Mississippi bottom, and southward to wdthin a few miles 
of the Gulf coast. Seven formations, or groups, of the Tertiary 
strata have been distinguished in Mis.sissippi. The older formation 
of the (Quaternary period is the Lafayette, w'hich immediately 
overlies all the Cretaceous groups except the prairies of the Selma 
( halk and all the Tertiary except the Porters Creek and Vicksburg 
lorrnations and part of the Jackson, The second Quaternary 
formation is the Port Hudson, occurring within 20 m. of the 
Gulf coast, and, with alluvium, in the Yazoo delta. The Yazoo 
(lellwT is a strip of bottom land between the Mississippi and Yazoo 
rivers, extending from N. to S. about 175 m with an average 
width of more than 60 m. and covering an area of about 7,000 
sq. m. With the exception of a few flat ridges running from N. to 
S., it is so low that, to protect it from overflows, it requires an 
nribroken line of levees averaging 15 ft. in height. Along the east- 
ern border of this delta, and along the Mississippi itself, extends 

iK'lt of hills or bluffs cut by deep ravines. East of the belt 
arc level or gently rolling prairies, and along the Gulf coast is a 
low, marshy tract. 

The coast -line, about 85 m. long, is bordered by a beach of white 
^and, and broken by several small and shallow indentations, among 
which are St. Louis, Biloxi, Pascagoula and Point aux Chencs bays, 
i^eparated from it by the shallow and practically unnavigable 
^Tississippi sound is a chain of low, long and narrow sand islands, 
I he largest of which are Petit Bois, Horn, Ship and Cat. 

The principal rivers are: the Mississippi on the western border, 
‘Old its tributaries, the Yazoo and the Big Black; the Pearl and 
J'ascagoula, which drain much of the southern portion of the State 
•'od flow into the Gulf; and the Tombigbee, which drains most of 
‘lie north-eastern portion. The Pontotoc ridge separates the drain- 
•'w system of the Mississippi from that of the Tombigbee. Extend- 
’OR from the north-eastern part of the State southward, this ridge 
‘I’vides in Choctaw county, the eastern branch separating the 
thainage basin of the Pascagoula from that of the Pearl, and the 
w».‘stcrn branch separating the drainage basin of the Pearl from 
of the Big Black and the Mississippi. The delta is drained 


chiefly by the Yazoo. A small area in the north-eastern corner is 
drained northward by the Tennessee and the Hatchie. Most of 
the rivers flowing into the Gulf are obstructed by sand-bars and 
navigable only during high water from January to April. Oxbow 
lakes and bayous are common only in the Delta. 

Climate. — The southern latitude, the low elevation and the 
proximity to the Gulf of Mexico produce in southern Mississippi a 
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rather mild and equable climate, but to the northward the extremes 
increase. The normal mean annual Icmiierature for the State is 
64", on the coast it is 67°, and on the northern border 61®. 
Annual precipitation for the State is about 51 in. (southern 
half, 54 in.; northern half, 49 in.). Nearly one-third of the rain 
falls in Jan., Feb. and March; July, also, is one of the wet months. 
The driest season is in Sept, and October. The prevailing winds 
are from the S.E.; but the rain-]>earing winds chiefly from the 
S.W., and the high winds from the west and north-west. 

The most fertile soil is the alluvium of the delta, deposited 
during the overflows of the Mississippi. Others that are exceed- 
ingly productive are the black calcareous loam of the prairies, the 
calcareous silt of the bluff belt along the eastern border of the 
delta, and the brown loam of the table-land in the central part of 
the State. 

Government. — The chief special object of the pre.scnt Con- 
stitution, adopted Nov. i, 1890, was to preserve in a legal manner 
the supremacy of the whites over the ignorant negro majority. In 
addition to the ordinary suffrage qualifications of age and resi- 
dence, the voter must have paid all taxes due from him for the 
two years preceding the election, and he must be able to 
read any section of the Constitution or “be able to understand 
the same when read to him, or give a reasonable interpretation 
thereof.” 
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In 1916 the initiative and referendum were adopted by an 
amendment to the Constitution, thereby placing the Government 
more within the direct control of the people. Under its provisions, 
an initiative petition must be supported by 7,500 qualified electors, 
and a referendum petition by 6,000. 

The chief executive constitutional officials arc the governor, 
lieutenant governor, secretary of State, treasurer, auditor, attorney 
general and superintendent of education. All are chosen for terms 
of four years, and the governor, treasurer and auditor are ineligible 
for immediate re-election. The method of election is based in 
part upon the national presidential model. The governor is 
empowered to call extraordinary sessions of the legislature, to 
grant pardons and reprieves, and to exercise a power of veto which 
extends to items in appropriation bills. A tw’o-thirds majority of 
the legislature is necessary to pass a bill over his veto. 

The legislature consists of a .senate and a hou.se of representa- 
ti\'es, chosen every four years. Since 19J2, it has met ifi regular 
session biennially, and in extraordinary session whenever the gov- 
ernor has seen fit to call it. Revenue measures may originate in 
either house, but a three-fifths vote in each is necessary to their 
enactment. 

The judiciary consists of a supreme court of six judges, 17 
circuit courts, ten chancery courts, county courts and magistrate 
courts. The supreme court judges arc elected for a term of eight 
years, and the circuit and chancery judges for four years. A 
majority of nine jurors may return a verdict in all civil cases in 
the circuit and chancery courts. 

Population. — The population at selected census periods was: 
S.850 in 1800; 40,352 in 1810; 606,526 in 1850; 1,131 , 597 in 1880; 
1,289.600 in jSqo; 1,551,27010 1900; 1,797,11410 1910; 1,790,618 
in 1Q20. The census of 1920 showed a decrea.se of 6,496, or nearly 
‘4^'^ from the figures for 1910. The negro population was 935,184, 
or 52’2^J of the total, compared with 1,009,487, or 56-2% of the 
total in igio. The foreign-born whites in 1920 numbered 8,019. 
The density was 38-6 per sq. mile. The six cities having a popu- 
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la lion of more than 12,000 in 1920 are Meridian (23,399), Jack- 
son (22,817;, Vicksburg (18,072;, Hattiesburg (13,270;, Laurel 
(13,037) and Natchez (12,608;. 

Finance. — The total receipts and disbursements for the fiscal 
year ended Sept. 30, 1925 were $17,731,150.70 and $17,756,116.18 
rc.spec lively. The State indebtedness Get. 1, 1925, consisted of 
$14,543,250 in outstanding State bonds. 

Deposits in State banks are protected by a State guaranty fund. 
On June 30, 1925, there were 36 national banks and 323 State 
banks, with total resources and liabilities of $248,538,000. 
Deposits were $159,156,000. 

Education. — ^Educational interests were almost entirely neg- 
lected during the colonial and Territorial periods. The first school 
established in the State was Jefferson college, now Jefferson Mili- 
tary college, near Natchez, Adams county, incorporated in 1802. 
Charters were grant e^d to schools in riniborne. Wilkinson and 


Amite counties in 1809-15, and to Port Gibson academy an< 
Mississippi college, at Clinton, in 1826. The State established i 
1819 the first educational institution which granted diplomas t 
women. The public school system was established in 1846. 

Mississippi was the first State in the Union to establish, i: 
1884, a State-.supported college for women. The lack of norm? 
training for white teachers (from 1870 to 1904 there was a normt 
school for negroes at Holly Springs) continued until 1890, whci 
a teachers’ training course was introduced into the curriculum o 
the State University. There are separate schools for whites am 
blacks, with equipment and service approximately equal, althougl 
the whites pay about nine-tenths of Uie school taxes. The school 
are subject to the supervision of a State superintendent of publi 
education and of a board of education, composed of the superin 
tendent, the secretary of State and the attorney general; am 
within each county, to a county superintendent and a county boan 
of education. The schools are supported by a poll-tax, a dog-tax 
by general appropriations, by local levies and by the Chickasa\ 
school fund. An act of Congress of March 3, 1803, reserved fron 
sale Section 16 of the public lands in each township for educa 
tional purposes. 

A unique and distinctive educational and cultural State depart 
ment was established in 1902 for the preservation and publicatioi 
of the history of the State. The State department of archives am 
history is founded on the idea that the State owes a duty to iti 
history. The department has issued a veritable library of Missis 
sippi history, has created a beautiful State Hall of Fame, and ha: 
the best State Museum in the country. 

An important development in education was the establishmen 
in 1908 of county agricultural high schools. Every county maj 
I establish one for white children and one for negroes, or tw( 
counties may combine and create one set of schools for the tw( 
counties. These schools receive State aid based on the number 0 
boarding pupils. The public school system was modernized an( 
made uniform throughout the Slate by the school code of 1924 

The school population between five and 17 years of age, in 
elusive, in 1924, was 593,962. Of this number 560,971, or 94 4% 
were in the public schools. High schools numbered 330 in 1925 
The State institutions for higher education are: the University o 
Mississippi (chartered 1844; opened 1848), at University, neai 
Oxford; the Agricultural and Mechanical college (opened 1880) 
at A. and M. College, near Slarkville; the Slate College foi 
Women (opened in 1885 as the Industrial Institute and (ilollegf 
for Girls), at Columbus; the Alcorn Agricultural and Mechanica 
College for Negroes (1871: reorganized in 1878), at Alcorn; the 
State Teachers college, at Hattiesburg; the Delta State Teach 
ers college at Cleveland ; and many colleges not supported by the 
State. An agricultural cxt)eriment station, established in 188; 
under the Hatch act, is at the Agricultural College near Stark- 
ville; and there are branch experiment stations at McNeill, Holl> 
Springs and Stoneville. 

Charities and Reformatories^ — ^'fhe charitable institutions of 
the State are supervised by separate boards of trustees appointed 
by the governor. Institutions maintained hy the State are: the 
Mississippi Insane hospital, at Jackson; East Mississippi Insane 
hospital, at Meridian; the school and colony for feeble-minded, at 
Ellisville; Mississippi State Charity Hospital, at Jackson; South 
Mississippi Charity Hospital, at Laurel; Matty Hersee Hospital, 
at Meridian; the Tuberculosis Sanatorium, at Magee; the Jeffer- 
son Davis Beauvoir Memorial Home (for old soldiers), at Biloxi: 
and a school for the deaf and a school for the blind, at Jackson. 
State aid is given to the hospitals at Vicksburg and Natchez and 
also to 21 hospitals distributed over the State. The Mississippi In 
dustrial and Training School for Delinquent and Abandoned Chil 
dren was established at Columbia in 1916. The farm penitentiaries 
of the State are controlled by a board of three trustees elected b> 
the people; they are managed by a superintendent appointed for a 
term of four years by the governor. The convict lease system wa? 
abolished by the Constitution of 1890, and State farms were pur- 
chased in Rankin, Hinds and Holmes counties, and later in 
Sunflower county. 

Industry, Trade and Transport. — ^Agriculture is the lending 
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industry of the State, and cotton is the chief product. The total 
value for all farm crops produced in 1926 was estimated at $192,- 
758,000, and of this amount the cotton was valued at $1 1 2,000,000. 
Cotton is grown in every county of the State, but the large yields 
are in the delta (Bolivar, Coahoma, Washington, Yazoo and Le- 
flore counties), and in Monroe, Lowndes and Noxubee counties on 
the Alabama border. The acreage of cotton in 1926 was 3,768,000; 
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the yield was 1,930,000 bales, exclusive of linters (short lengths). 
The acreage of Indian corn in 1926 was 1,918,000 and the crop 
was 36,826,000 bu.shels. The only other cereal of economic sig- 
nificance was oats, W’hich had a yield of 1,386,000 bu.shels. Dairy- 
ing and early vegetable growing are rapidly becoming important 
industries. 

In 1925, the number of farms was 257,228, of which 107,086 
were operated by whites and 150,142 by negroes. There was a 
decrease both in the number of farms and the farm acreage as 
compared with 1920. There was a slight increase in the relative 
amount of tenantry during the period of 1920-25. Of the total 
number of farms in 1925, 80,808 were operated by owners and 
part owners, 175,742 by tenants, and 678 by managers. The live 
.stock on the farms on Jan. i, 1928, comprised 106,000 horses, 
336,000 mules, 1,269,000 cattle and 878,000 .swine. 

Mis.sissippi, in 1924, ranked second among the Southern States 
in lumber production, which in 1924 was valued at $92,033,335 
and was the greatest in the history of the State, and turpentine and 
resin were produced to the value of $3,408,879. The legislature in 
1924 passed a law tending to promote reforestation. 

Fishing is a minor industry, confined for the mo.st part to the 
Mississippi sound and neighbouring waters. The most valuable 
branches arc the oyster and shrimp fisheries. In 1926, the produc- 
tion was 202,668 standard cases of canned oysters worth $966,521, 
and 163,962 standard cases of shrimps and crabs worth $850,770. 

The mineral wealth of the State is very limited. Lack of mineral 
resources, especially of coal and iron, and of a good harbour, until 
the improvement of Gulfport, discouraged manufacturing. 

The 1,705 industrial establishments operating within the State 
in 1925 gave employment to 55,171 wage-earners and had a 
product valued at $200,453,028. Compared with 1923 these figures 
show an increase in the number of industries and wage-earners and 
an increase of $22,381,870 in output. The chief products and their 
values were as follows : lumber and other timber products, $95,- 
734,039; cotton seed oil, cake and meal, $25,215,846; planing mill 
products, $14,656,705; cotton goods, $6,431,273; construction and 
repair done in steam railway shops, $6,264,710; wood preserving, 
$5,274,577; and turpentine and resin, $4,010,022. Laurel, Jackson, 
Meridian, Hattiesburg and Vicksburg were the industrial centres. 

Except for the artificial harbour of Gulfport, the water along 
the Gulf coast is too shallow for any but small boats. The Gulf 
and Ship Island Railroad Compiany, with the co-operation of the 
U.S. Government, in 1901 began to dredge a channel 300 ft. wide 
and 19 ft. deep at mean low tide, and to construct an anchorage 


basin at Gulfport, I m. long by J m. wide and 19 ft. deep. By 
June 1908, the maximum low water draft of the channel and the 
basin was 19 ft., but since that lime it has been increased to 23 
feet. Gulfport is the chief shipping point for Mississiiipi lumber 
and also exports much cotton. Along the western border of the 
State, the Mississippi river is navigable for river steamboats. The 
first railway in Mississippi was completed from Woodville, Miss., 
to St. Francisville, La., in 1837, but the State had suffered severely 
from the panic of 1837, and in 1850 it had only 75 m. of railway. 
In 1924 the total was 4,207 miles. There were 6,721 m. of high- 
way under the control of the State highway department at 
the end of 1926. Of this total, 3,839 m. were classified as surfaced. 

History. — At the beginning of the i6lh cenlur>’ the territory 
included in the present State of Mississippi was inhabited by 
three powerful native tribes: the Natchez in the S.W., the 
Choctaws in the S.E. and centre, and the Chickasaws in the 
north. In addition, there were the Yazoos in the Yazoo valley, 
the Pascagoulas, the Biloxis and a few weaker tribes on the bor- 
ders of the Mi.ssissippi sound. The history of Mississippi may be 
divided into the period of exploration (1540-1699), the i>eriod of 
French rule ( i69(>-i763), the period of English rule (1763-81), 
the period of Spanish rule (17S1-98), the territorial period (1798- 
1817), and the jieriod of statehood (1817 et srg.}. 

Hernando do Soto (q.v.) and a group of Spanish adventurers 
crossed the Tombigbee river, in Dec. 1 540, near the present city of 
Columbus, marched through the north pari of the State, and 
reached the Mississippi river in what is now Tunica county, Mis- 
sissippi, in 1541. In 1673 a French expedition, organized in Canada 
under Jacques Marquette and Louis Joliet, sailed down the Mis- 
sissippi to the mouth of the Arkansas. Nine years later (1682) 
Rene Robert Cavelier, sieur de la Salle, reached the mouth of the 
river, took formal possession of the country which it drains, and 
named it Louisiana in honour of Louis XIV. The first European 
settlement in Mi.ssissippi was founded in 1699 by J^ierre Lemoync, 
better known as Iberville, at I't. Maurepas (t)ld Biloxi) on the 
cast side of Biloxi bay, in what is now Ocean Springs, Jackson 
county. The site proving unfavourable, the colony moved to 
Twenty-.seven Mile Bluff, on the Mobile river, in 1702, and later 
to Mobile (1710). The oldi?st permanent settlements in the Stale 
are (New) Biloxi (r. 1720), situated across the bay from Old 
Biloxi and nearer to the Gulf, and Nauhez or Ft. Rosalie ( i 716). 
During the next few years Ft. St. Peter and a small adjoining 
colony were established on the Yazoo river in Warren county, 
and some attempts at settlement were made on Bay St. Louis and 
Pascagoula bay. The efforts (1712-21) to foster colonization and 
commerce through trading corporations established by Antoine 
Crozat and John Law failed, and the colony soon came again 
under the direct control of the king. Jn 1729-30 the Natchez 
tribe destroyed Ft. St. Peter and some of the small outposts. 

At the close of the Seven Years' war (1763) France ceded to 
Great Britain all her territory east of the Mississippi except New 
Orleans, and Spain ceded Florida to Great Britain. By a royal 
proclamation (Oct. 7, 1763) these new possessions were divided 
into East Florida and West Florida, the latter lying south of the 
31st parallel and west of the Chattahoochee and Apalachicola 
rivers. Crown orders of 1764 and 1767 extended the limits N. to 
a line due E. from the mouth of the Yazoo at about 32" 2cS' N. 
latitude. Under British rule there was an extensive immigralitm 
into this region from England. Ireland, Georgia, South Carolina 
and New Jersey. A settlement was made in 1772 by Richard and 
Samuel Swayze of New Jersey, 18 in. S.E. of Natchez and on the 
Big Black river 17 m. from its mouth; another in 1774 by I’hincas 
Lyman (1716-74), of Connecticut; while settlements also were 
made by other “military adventurers,” veterans of the Havana 
campaign of 1762. Spain took military possession in 1 781, and in 
the Treaty of Paris (1783) both of the I'loridas were ceded back 
to her. But Great Britain recognized th<' claims of the United 
States to the territory as far S. as the 31st parallel, the line of 
1763. Spain adhered to the line of 1764-67. and retained pos- 
session of the territory in dispute. Finally, in the Treaty of San 
Lorenzo el Real (ratified 1796) she accepted the 1763 (31®) 
boundary, and withdrew her troops in 1 79^- 
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Mississippi Territory was then organized, with Winthrop Sar- 
gent as governor. The Territorial limits were extended on the 
N. to the State of Tennessee in 1804 by the acquisition of the 
west cessions of South Carolina and Georgia, and on the S. to the 
Gulf of Mexico by the seizure of West Florida in 1810-13, but 
were restricted on the E. by the formation of the Territory of 
Alabama in 1817. The Choctaws ceded their lands to the United 
States in 1820 and 1830, and the Chickasaws ceded theirs in 1832; 
and both tribes removed to the Indian Territory. 

An enabling act was passed on March i, 1817, and the State 
was formally admitted into the Union Dec. 10. The first State 
Constitution provided a high property qualification for 

governor, senator and representative, and empowered the legisla- 
ture to elect the judges and the more important State officials. In 
1S22 the capital was removed to Jackson from Columbia, Marion 
county. The Constitution of 1832 abolished the property quali- 
fication for holding office and provided for the popular election of 
judges and State officials. 

Un the death of John C. Calhoun in 1850, the State, under the 
leadership of Jefferson Davis, began to rival South Carolina as 
leader of the Southern Constitutionalists in their defence of the 
rights of the States. There was a brief reaction: Henry Stuart 
PAiote 1 1 800-80), Unionist, was elected governor in 1851 over 
Jefferson Davis, the States’ rights candidate, and in the same year 
a convention had declared almost unanimously that “the asserted 
right of secession ... is utterly un.sanctioned by the Federal 
Constitution.” But the States’ rights sentiment continued to grow. 

An ordinance of seccs.sion was passed on Jan. 9, 1S61, and the 


maintained their supremacy and preserved their social systei 
until the adoption of the Constitution of 1890 which disfranchise 
ignorance, venality and crime. The State has always been Dem< 
cratic in national politics, except in the presidential elections c 
1840 (Whig) and 1872 (Republican). 

Mississippi has remained mainly agricultural in interest i 
spite of legislative encouragement to industry. The lo.ss of lif 
and property by successive floods of the Yazoo and the Missii 
sippi rivers led to the provisions in the Constitution of 1890 estal 
lishing two great levee districts, the Yazoo-Mississippi delta an 
the Mississippi. Much had been done toward making the lov 
lands safe, but the unprecedented floods in the spring of 192 
proved the levees not suflicient. 

A child labour law was passed in 1912. Under its provisions n 
child under 12 may be employed in any mill or factory and n 
child under 16 may be employed for more than eight hours pt 
day. No employee is permitted to work in any mill or factor 
more than ten hours per day. The enforcement of this law i 
placed in the hands of the county health officer. The Torrens sys 
lem of registration of land titles has been in force since 1915. 1 
State highway commis.sion was appointed in 1916. 

Mississippi was the first State to ratify the iSth (Prohibition 
amendment, doing so Jan. 8, 1918. The legislature, however, rt 
fused to ratify the 19th (woman suffrage) amendment in i9i( 
and it took no action on the proposed 20th amendment regardin 
child labour. The State flower is the magnolia and the Stat 
motto is virtute et armis. The State has a flag as the emblem 0 
her sovereignty. 


Constitution wa.s soon amended to conform to the new Constitu- 
tion of the Confederate States. During the Civil War battles 
were fought at Corinth (1862), Port Gib.son (1863), Jackson 
(1S631 and Vicksburg (1863). In 1865 President Johnson ap- 
pointed as provisitmal governor William Lewis Sharkey (1797- 
JS73), w’ho had been chief justice of the State in 1832-50. A 
convention w'hich assembled Aug. 14 recognized the “destruction*^ 
of slavery and declared the ordinance of secession null and void. 
The first meeting of the legislature after the war for southern in- 
dependence was held Oct. 16, 1865, and at once enacted laws for 
the protection of the w’hite people of the State, their homes and 
.social order, laws w’hich the North interpreted as an effort to re- 
store .slavery, but which, in fact were for the preservation of 
civilization. Under the reconstruction act of March 2, 1867, Miss- 
issippi w’ith Arkansas formed the fourth military district, com- 
manded successively by Generals E, O. C. Ord (1867), Alvan C. 
Gillem (186S) and Irvin McDowell (June-July 1S68), and by 
Gillem (iS6S-6g) and Adelbert Ames (1869-70). Under the lat- 
ter the legally constituted civil officers of the State were ejected 
from office by military force. 

The notorious “Black and Tan Convention” of 186S adopted a 
Constitution which conferred suffrage upon the negroes, and by 
the imposition of te.'^t oaths disfranchised the leading whiles. It 
W’as at first rejected at the polls, but w^as finally ratified in Nov. 
1869 without the disfranchising clauses. The 14th and 15th amend- 
ments to the Federal Constitution were ratified in 1S70, and the 
State was formally readmitted into the Union on Feb. 23 of that 
year. 

From 1870 to 1875 the Government was under the control of 
“carpet-baggers,” negroes and the most disreputable element 
among the native whites. Taxes were increased — expenditure in- 
creased nearly threefold between 1869 and 1S71 — and there was 
much official corruption; but the State escaptid the heavy burden 
of debt impKj.'ied upon its neighbours, by reason of Constitutional 
inhibitions. The Democrats carried the legislature in 1875 and 
preferred impeachment charges against Gov. Adelbert Ames, who 
had been military governor (see above) and was a native of 
Maine, a graduate of the U.S. Military Academy (1861) and a 
soldier in the Union Army. The lieutenant governor, A. K. Davis, 
a negro, wa.s impeached and removed from office; T. W. Cardoza, 
another negro, superintendent of education under Ames, was im- 
peached on 12 chargeti of malfeasance, but was permitted to re- 
sign. Gov. Ames, when the impeachment charges against him were 
dismissed on March 29, 1876, immediately resigned. The whites 
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MISSISSIPPI GULF COAST TO CHICAGO HIGH 

WAY (Magnolia Route), an American highway connecting Chi 
cago with the Gulf of Mexico at Bay St. Louis, Miss., just eas 
of New Orleans, La. It is about 1,050 m. long and the mo.si 
direct road in this region. It runs almost due north and soutl 
and serves Terre Haute, Ind., Madisonville, Ky., Clarksville 
Tenn., Tupelo, Laurel and Gulfport, Miss. 

MISSISSIPPI RIVER (Algonquin, Missi Sipi, or “grea 
river”), the central trunk of the great river system draining thai 
part of the United States which lies between the Appalachiai 
Mountains on the east and the Rocky Mountains on the west 
Together with over 40 tributaries which are navigable for ai 
least part of their courses it forms one of the great inland naviga 
tion systems of the world. Over 15,000 m. of waterway art 
capable of being used for commercial transport purposes. The 
entire area drained by the river and its tributaries is aboiii 

1.240.000 sq.m., or over one-third the area of the United States 
Over this drainage area there is an average annual precipitatii i 
of 29*8 in., of which about one-fourth ultimately finds its way it 
the sea via the Mississippi. The total annual discharge at it- 
mouth is estimated at 785,190,000,000 cu.yd., and the total 
amount of sediment carried into the Gulf annually is about 

406.250.000 tons. 

The Mississippi river rises in the lake region of northern Minne- 
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sota and flows in a southerly direction to the Gulf of Mexico. Its 
ultimate headspring has been found in Little Elk lake about 
2,560 m. from its mouth, though the exact distance varies with 
a shifting river bed. The river valley may be conveniently divided 
into the Upper Mississippi and the Lower Mississippi, the con- 
fluence with the Missouri, the longest tributary, being the divid- 
ing point. Like the Missouri and the Ohio, the Upper Mississippi 
may then be thought of as merely a chief tributary to the Lower 
Mississippi, and the contributions of the three most important 
branches may be compared as follows: — 


River 

1 

Drainage 
area in 
sq.m. 

Average 

annual 

rainfall 

Per cent 
of rainfall 
draining 
off 

Per cent 
of final 
discharge 
of Mis- 
sissippi 
supplied 

Mi.ss()uri 

Upper Mi.ssissippi . 
j Ohio .... 

54 1 ,000 
171,500 

202,CX50 

.?o*g 

41 '.S 

IS 

24 

24 

14 

18 

31 


These three rivers thus represent of the Mississippi’s dis- 
charge at the Gulf. Below the mouth of the Ohio the chief 
tributaries are the Arkansas and Red rivers with extensive drain- 
age basins (187,000 and 93,000 .sq.m, respectively) and the St. 
Francis and Yazoo with much smaller ba.sins, but with a far 
heavier rainfall, of which almost 75% finds its way to the Mis- 
sissippi. The Missouri river flows 2,950 m. from the Rocky 
Mountains before it enters the Mississippi and, if to its length is 
added the 1,250 m. of the Lower Mississippi, the combination of 
the two forms the longest river in the world. 

From its source at a comparatively slight elevation (1,670 ft. 
above sea-level) to its mouth the incline of the Mississippi river 
proper is gentle and almost uniform. Its upper course is through 
many marshes and lakes, and its valley south to the Falls of St. 
Anthony at Minneapolis is shallow and young, lying on a bed of 
glacial deposit through which it has cut but slightly. Entering 
the driftless area below the Falls of St. Anthony its trench be- 
comes deeijer and all the way to Ca|-)c Girardeau, Mo., its bed 
lies 400 to 600 ft. below the level of the surrounding prairies. 
This valley trench is 2 to 6 m. wide, with a comparatively level 
lloor, and is bordered by abrupt bluffs, mostly wooded, but often 
crowned above their talus slopes with precipitous limestone and 
sandstone cliffs which add greatly to the beauty of the region. 

This trench was rut in pre-glacial times, and its rock floor, as 
determined by well borings, was then too to 200 ft. below the 
present river bed and a little steeper in its incline toward the 
south. The out wash of glacial sand and gravel later filled the 
trench to, or slightly above, its present level. During the retreat 
of the ice the Mississippi carried a much greater volume of water 
than at present. Glacial Lake Agassiz in the valley of the Red 
rivTr (of the North), with its natural northern drainage blocked 
by ice flowed southward through the Minnesota river into the 
Mississippi. Likewise the Great Lakes, their St. Lawrence outlet 
dammed, drained into the Mis.sissippi ; Lake Superior by the St, 
Croix river. Lake Michigan by the Illinois, and Lake Erie by the 
Wabash and other rivers. 

From Cape Girardeau southward the highlands fall back to a 
much greater distance from the Mississippi and the river flows 
through an alluvial plain of its own making. Only at two points 
on the west — New Madrid, Mo., and Helena, Ark. — and at several 
imints on the east — Columbus and Hickman, Ky., the Chickasaw 
bluffs and various localities between Vicksburg and Baton Rouge 
— do the hills approach the river banks. These places are impor- 
tant for they offer the chief sites for towns and cities. Elsewhere 
the river banks are unstable, for the river itself is constantly 
''hi fling — islands becoming peninsulas, peninsulas becoming islands, 
‘^liRht bends becoming in time long meanders, and these in turn 
becoming old river channels with crescent-shaped lakes as the 
river again cuts across its penin.sula. From Cape Girardeau to 
the Gulf in a straight line is about 600 m., but by the windings 
of the Mississippi it is almost 1,700 m. From the Ohio to the 
head of the delta the river steadily diminishes in width from 1,500 
to about 800 yd., but increases in depth from an average of 50 


to over 100 feet. 

As the river flows through its alluvial plain it builds natural 
embankments or levees along its immediate shore. These natural 
levees are higher than the remainder of the flood plain, the fall- 
away to the inland averaging 7 ft. to the first mile. Often the 
bed of the river actually lies higher than the surrounding country. 
The natural levees have been supplemented by artificial levees 
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Repairing a break in a levee on the Mississippi river 

which are relied upon to protect the country from floods. These 
serve for the lower floods, but there are few high floods where the 
bank is not cut and a crevasse opened at some weak spot through 
which the waters pour over the lowland plantations. 

The levees cease with the arable lands, beyond which, in the 
delta, the land lies too low for cultivation. The delta, built up 
of the enormous amount of sediment brought down by the river, 
extends out into the Gulf in the pattern of a goose foot. Over this 
great mud plain, the river spreads, breaking up into branches or 
“passes,” as they are locally known, each of which in turn extends 
far out into the water where it has built up its own smaller delta. 
On the farthest banks nothing grows except the tall reeds which 
give a little cohesion to the mud. There are five chief openings. 
South-west pass, South pas.s, South-east pass, North-cast pass and 
Pass a rOutre. At different times shifting conditions made 
steamers use first one pass and then another, but after 1878 engi- 
neering works made South pass the principal entrance. 

The volume of water carried by the Mississippi varies greatly 
with the seasons. Usually the river is lowest in early autumn and 
again in early winter. A minor rise in November is generally 
checked by the freezing of the upper tributaries. In January a 
rise again commences, as a consequence of early rains from the 
Gulf which sweep over the upper C>hio valley before the frost 
leaves the ground, and carry along with (hern the melting snows 
of the mountains. Unless the Ohio river contributes its general 
spring flood, it is rare that a large Mississippi flood follows. The 
Upper Mississippi has its heaviest rainfall in May and its waters 
and tho.se of the Missouri do not reach Cairo at the mouth of the 
Ohio until the crest of the Ohio flood has passed. It is when the 
waters of the upper Mississippi are unusually early, or rainfall 
precipitates a second flood in the Ohio valley, so that the two 
crests meet, or one precedes but slightly and holds back the other, 
that a great flood occurs. The comparative height of floods is 
more accurately measured at Cairo than at lower points where the 
levels may be artificially affected by crevasse breaks. A height of 
50 ft. or more above low water at Cairo generally results in a 
major flood which the levees are not capable of withstanding. 
Before the great flood of 1927 the record height was 5469 ft. in 
1913. The flood of 1927, the highest on record, registered 56 4 ft. 
at Cairo. 

This great flood lasting more than six weeks with 47 recorded 
levee breaks, inundated about 28,000 sq.m, and submerged the 
homes of 750,000 people. Over 600.000 people were rendered 
destitute and were temporarily dependent upon the American Red 
Cross and other relief agencies for shelter, food and medical 
attention. Property and other flood losses were finally fixed at 
$355,147,000. Expenditures of the Red Cross were more than 
$14,000,000 and those of the Federal Government during the six 
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weeks were estimated at $5,000,000. As a result of the catastrophe, 
flood relief legislation by Congress became an urgent matter, and 
in Dec. 1927, President Coolidge submitted to that body the 
flood-control plan of Major-general Jadwin, chief of army 
engineers, calling for expenditures on the Lower Mississippi 
totalling $296,400,000. (X.) 

ENGINEERING 

The engineering of the Mississippi river has two purposes, viz., 
improvement of its navigation and control of its floods so as to 
protect the adjacent alluvial lands from overflows. Both the work 
for navigation and that for flood control have always been exe- 
cuted .by U.S. army engineers. Until 1928, the Mississippi 
Ri\er Commission, composed of three army engineers and four 
ci\ ilians, directed the work which was executed under the super- 
vision of engineer officers of the army. Since 1928 the commission 
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Map of areas along the Mississippi river subject to overflow 


has directed the work as before but it has done so under the 
supervision of the chief of engineers of the army and the direc- 
tion of the secretary for war. Some theories link the flood control 
structures and the navigation improvements together and claim 
that the control of floods causes the flood waters to improve 
navigation channels by their own action. It is true that bank 
revetments serve to prevent bank caving which keeps earth out 
of the river channel and also saves levees from caving into the 
river. These revetments, therefore, serve both navigation and 
flood control. However, although some structures serve both pur- 
poses, it is not proved that the flood waters themselves are forced 


to effect any material improvement of the navigable cha 

Navigation. — ^The Mississippi river has its source in nu 
ous lakes in the northern part of Minnesota, its origin I 
traced to Little Elk lake. It flows in a southerly direction a 
2,560 m. into the Gulf of Mexico. The navigation in the vie 
of the headwaters of the Mississippi has been improved b} 
reservoirs and by dredged cut-offs. The six reservoirs are, W 
bigoshish. Leech lake, Pokegama, Sandy lake, Pine river 
Gulf lake. They have a combined storage capacity of 93,1 
093,290 cubic feet. The construction of the reservoirs has resi 
in a greater channel depth and more uniform flow in the Mi 
sippi river above Lake Pepin, 52 m. below St. Paul, Minn., 
has made possible continuous navigation during the scasoi 
some stretches above St. Paul, where formerly it was sul 
to interruption on account of low water, and has assisted na^ 
tion at and immediately below St. Paul. Computations ! 
indicated that under the system in operation in 1928 the r 
voirs can produce an average increase in gauge height of i- 
at St. Paul during low-water season. The reservoirs also ar 
value in mitigating the effects of floods in the river above 
Paul. 

Dredged cut-offs above Lake Pokegama and the partial ck 
of auxiliary channels by suitable dams have brought about 
more rapid transmission of water from Lake Winnibigo.shish 
Leech lake reservoirs to the Pokegama distributing reservoir, 
thus made it available for more prompt release there when nee 
At the site of the Twin City lock and dam near Minneapolis, 
discharge of the Mississippi varies from 1,000 to 54,000 sei 
feet. The river in this section has an average slope of 5 ft. 
mile and an average width of 700 feet. This lock and dam 1 
extended navigation to the Washington Avenue bridge, Minne 
lis, Minn., 1,944 miles above the mouth of the Mississippi wi 
low water depth of 6 feet. It will make possible the direct s 
ment of flour and grain from Minneapolis to the Gulf of Me 
by water and of coal and other bulky freight from down-i 
points to Minneapolis. The improvement has also made pos! 
the development, under licence from the Federal Power Com 
sion, of water-power with a maximum installed capacity of 18 
horse power. 

The project depth for the navigable channel of the Mississ; 
from Minneapolis south to the northern boundary of the cit; 
St. Louis is 6 feet. This stretch is improved principally 
regulating works but it includes the Twin City lock and dar 
Minneapolis, the lock and dams at Moline and at Smith isi 
in the Rock Island rapids, the lock and dam at Keokuk, la., 
a lock and dam under construction near Hastings, Minn, 
distance from the head of navigation at Minneapolis to 
mouth of the Missouri is 669 miles. From the mouth of 
Missouri to the northern boundary of St. Louis it is 6 m 
The low water discharge at St. Paul, Minn., is 2,500 sec.ft., 
above the mouth of the Missouri it is 20,000 second feet, 
high water discharge at Rock Island, 111 ., is about 250,000 sec 
feet. The current is gentle except on the Rock Island rapids, 
average fall being 0576 ft. to the mile; on the rapids 1-48 
to the mile. The width between banks varies from 1,000 
at St. Paul to about 5,000 ft. at the mouth of the Missouri ri 
The navigable channel throughout the 675 m. referred to ab 
has been improved by regulating works, by dredging and by 
locks and dams mentioned. The regulating works consist of s 
dikes by which the low-water channel is made sufficiently nar 
to force the low-water flow to scour its own channel 6 ft. d< 
This low-water channel varies in width from 200 ft. to 1,400 
between the Illinois and Missouri rivers. The spur dikes hav 
crest elevation of 4 ft. above low water above Quincy, HI-, • 
6 ft. above low water below Quincy to the Missouri river. 

The spur dikes generally consist of piles of stone extend 
out from the banks either perpendicular to the bank or in sc 
cases oblique to the bank. Where necessary the bank at 
starting point of a dike is paved with riprap. The dikes in mi 
cases are built of a layer of brush, then a layer of stone, u 
the desired height is obtained. In some cases dikes consist of 1 
rows of piles tied together, with brush and stone in between. 
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the bottom there may be a mat through which the piles are driven. 
The regulating works are assisted in their action, where necessary, 
by dredging in order to maintain the low-water depth of 6 ft. 
throughout the navigable season. In a relatively few places rock 
excavation has been made to form the channel desired. The lock 
and dam at Keokuk as well as dry-dock, buildings, etc., were 
built by the Mississippi River Power Company and turned over 
to the Government free, in return for power rights given to that 
company. The dimensions of the lock in the clear are 380 by 
110 ft. with a lift of 41 ft. at extreme low water. The dry-dock 
is 380 by 170 ft., with entrance gates 1 10 ft. wide. 

From St. Louis, Mo., to Baton Rouge, La., the existing project 
provides for a channel not less than 300 ft. wide and 9 ft. in 
depth. This channel is to be secured and maintained by con- 
traction works and by dredging. Below the mouth of the Missouri 
river, the banks of the Mississippi are not as stable as above the 
Missouri so that the type of regulating work used, in the lower 
river generally is different from that used in the upper stretches 
of the river. From St. Louis to Cairo, 111. (the mouth of the 
Ohio river) the Mississippi has been improved by spur dikes con- 
sisting of four rows of piles tied together, extending into the 
stream perpendicular to the banks. The banks at the bases of 
the spur dikes are revetted with riprap and mattres.ses for a 
distance of 100 ft. or more above and below. A mattress is 
])laccd on the bottom of the river through which the piles are 
driven. Brush or brush and stone arc placed between the piles. 
The current is checked by the dike and deposit from the current 
builds up the structure. The contraction of the river by these 
works causes the necessary depth to be .scoured in the channel 
between the outer ends of dikes or between the outer ends of 
dikes on one side and the bank of the river on the other side. 
Banks which thus form one side of the channel are made stable 
by mattresses below low water and paving on the bank above 
low water. 

The above-described contraction works are aided and supple- 
mented by dredging. Iluring the low-water season suction dredges 
move from bar to bar and dredge out the navigable channel 
wherever it has shoaled to less than 9 ft. in depth. These dredges 
are generally self-propelling and have been developed to a very 
ellkient status. Below the mouth of the Ohio river (Cairo, III.) 
dredging has been used in the past more than contraction works 
for the maintenance of channels, but contracting spur dikes and 
bank revetments are being extended southward so as to reduce the 
amount of maintenance by dredging that has been necessary in 
the past. As the Mississippi flows southward it becomes larger 
and larger from the inflow of tributaries, the maintenance of 
a low-water channel 9 ft. in depth becomes less and less difficult, 
and the places where either contraction works or dredging are 
necessary become farther and farther apart. From Baton Rouge 
to New Orleans, La., a channel depth of 34 ft. or more over a 
least width of several hundred feet has obtained naturally in 
the river, although there has been occasional shoaling to a depth 
between 28 and 34 ft. in one or two .short stretches. The existing 
project for this stretch of the river (132 m. long) provides for 
a channel 35 ft. deep at low water and 300 ft. wide to be main- 
tained by dredging. No work has been necessary so far to main- 
tain this channel, and work will rarely be necessary. 

From New Orleans, La., to the Head of the Passes (about 
04 ni.) through which the Mississippi flows into the Gulf of 
Mexico, the natural channel is generally sufficient for ocean- 
going vessels. Of the several outlets into the gulf, two, the 
^outh pass and the South-west pass, have been improved and 
require continuous improvement for navigation. The South-west 
pass is 19-8 m. long. It is improved by contraction works and 
dredging. The existing project provides for a channel t,ooo ft. 
wide and 35 ft. deep. The general plan of improvement provides 
for contracting the lower 8-3 m. of the pass to a width of 1,750 ft. 
by means of jetties, spur dikes, and inner bulkheads; for dredg- 
ing the channel between the bulkheads and depositing the 
dredging material between the bulkheads and jetties; for dredging 
a channel through the outer bar inclining to the left of the jetty 
axis; for the construction of small revetted openings through the 


narrow portions of the banks of the pass for the purpose of 
strengthening these banks; for the closure of minor outlets; for 
[ the construction of sills to prevent the enlargement of gaps and 
other outlets; for dredging in the river at the Head of the Passes; 
and for other minor work. The jetties are composed of a sub- 
structure of brush mattresses surmounted with a superstructure 
of concrete or large riprap. Spur dikes are composed of crib- 
work of round piling filled with willows and stone or with a 
curtain of round piles along the upstream face. 

The South pass (3 m. long and 750 ft. widcj has been improved 
by similar works and its navigable depth has been increased f rom 
9 to 30 ft. at the mouth and from 13 to 36 ft. at the Head of the 
Passes so that larger and deeper draught vessels are permitted 
to enter. 

Flood Control. — The lands bordering the course of the 
Mississippi river below the vicinity of Rock Island, III., some 
1,550 ni. above the mouth have always been subject to overflow 
from floods, and man has sought to protect these fertile lands 
and make use of them for agriculture without incurring the 
damage incident to overflows. From Rock l.sland south to Cape 
Girardeau, Mo., on the west side and to Cairo, III., on the east 
side (about 500 m.) the lands bordering the river, subject to 
overflow, are comparatively narrow, and their protection is not 
as vital as is the protection of the alluvial valley proper, south 
of Cape Girardeau. These compxiratively narrow lands are gen- 
erally from 3 to 5 m. wide, while the broad alluvial valley south 
of Cape Girardeau is some 50 m. wide and about 600 m. long 
in a direct line (1,000 m. by river). 

From the earliest times protection against floods has been 
secured in varying degrees by levees along the river. The in- 
habitants first constructed their own local protection by throwing 
up earthen mounds around their individual plantations. Then 
there were combinations of owners and communitie.s, which pro- 
tected, by levees, larger areas. Levee districts were formed and 
chartered in each State until there were about 27 of thtise 
districts in the alluvial valley propjer, in addition to those north 
of the valley. For many years the IJ.S. Government carefully 
refrained from accepting any responsibility for flood protection. 
Then in 1879, the Mississippi River Commission was formt'd by 
the Federal Government and charged with making surveys and 
.studies of the Mississippi river. For years thereafter the primary 
function of the Federal work was the improvement of navigation 
with flood control incidental. It was claimed and assumed that 
the levees and bank revetment for flood control improved the 
navigable channel and that the United States had no rcspon.si- 
bility except for this purpose. More recently legislativt* acts 
have frankly authorized Federal money to he s])ent for flood 
protection without regard to navigation. 

For many years the funds of the United Slates could not be 
spent for levees unless local interests contributed a material 
proportion of the cost. Loral contributions were turned over to 
Federal authorities who did the work. The local contributions to 
the work in the alluvial valley have been reduced until now^ local 
interests provide only rights of way for levees on the main river. 
North of the alluvial valley proper and on tributaries subject to 
backwater, local interests provide rights of way and contribute 
one third the cost. During the 30 years that the Federal Govern- 
ment has been actively engaged in improving the Mississippi 
river, many theories have been advanced for its improvement. 
These have always aimed at using the force of the water to ac- 
complish the de.sired results. It cannot be denied that in certain 
ways this is possible and that to some extent it is practicable 
and has produced some desired results. But ne\ er have the results 
been as great as expected, nor have they been proved conclusively. 

The theory which has had the most advocates, and which has 
been actually tried to the greatest extent is that of “levees only” 
or that an alluvial stream tends to make a channel to accommodate 
itself, that its confinement by levees would cause the flood waters 
to scour out a channel large enough to accommodate flood flows. 
The confinement of the waters of the Mississippi by levees has 
substantially raised the flood heights. Even if the “levees only” 
theory be correct, it does not solve the problem, because the 
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Hoods must be controlled before there has elapsed enough time 
for such a theory to work out. The water must be provided for 
now and after extreme stages are provided for, a possible future 
enlargement in size of channel is ol little practical value. A grad- 
ual tilling of the banks of the river between the levees and the 
growth of the islands in the river tend to counterbalance scour in 
the channel proper. 

Several thousand cross-sections of the river measured from 
time to time do not show any material change in the channel 
ii.self. Although the confinement of the river between levees 
has caused large increases in Hood heights, it has not caused as 
yet any cumulative changes in the elevation of the river bed 
itself. The bed and natural banks of the river are continually 
undergoing the local changes found in any alluvial stream subject 
to a widely varying discharge, but the gross effect of the.se changes 
on the discharge capacity of any considerable section of the 
river proper, since the construction of levees, is .so small as to 
be less than the limits of accuracy of measurement. After a 
review of all the evidence, it is concluded that neither the levees 
nor the crevasses that have occurred in them have had any 
measurable effect on the capacity of the channel of the river 
itself to carry off Hood w'aters. 

It is not necessary to discuss the effect of a spillway system 
on the discharge capacity of the river. Before the construction 
of levees, water spilled generally over the banks in every Hood. 
There i.s no evidence that spilling has yet permanently affected 
the regimen of the river. The river channel is made and main- 
tained by the river flowing the year round below the bank-full 
stage. If the periods of overHow lasting only a limited lime 
could be confined, they would not for an extremely long time, 
if at all, affect appreciably the results of the channel-forming 
processes operating continuously. Unproved theories concerning 
the river channel as affected by levees or relief spillways have no 
practical bearing on plans for Hood relief. 

Flood relief by means of reforestation or by reservoirs has no 
place in practical flood control for the alluvial valley of the 
Mississippi. Reforestation could not possibly have more than 
an incidental and very minor effect on reducing Hood stages. 
When the Mississippi watcr.shed was in its original state of virgin 
forests, there occurred floods probably as great as those of 
modern times. Reservoirs at the headwaters of all tributary 
.streams would not store the w'ater that falls in the valley itself. 
Reservoirs in the valley as well as at the headwaters would have 
an appreciable effect in reducing floods in the valley but their 
cost is prohibitive. 

The practical way to provide for flood control of the Missis- 
sippi river is to permit the flood waters of excessive floods to 
spill out of the main channel at selected points when stages 
reach the danger point. Then this water must be allowed to 
flow to the Gulf of Mexico through the most efficient natural 
drainage basins. The overflows into these basins must be limited 
by natural ridges or by secondary levees whose location is de- 
termined on the economic ba.sis of how much value they protect, 
after protection of life is provided for. The water within the 
river channel does no damage and flows to the gulf with the 
utmost efficiency becau.se of its high velocities. It should be kept 
within the channel as long as possible. The excess above the safe- 
carrying capacity of the main channel must be spilled through 
.safety valves. 

Protection Planned. — ^The existing project adopted in 1928 
provided for protecting the good lands bordering the Missis.sippi 
against the maximum flood predicted as possible. This flood 
was predicted by the best experts on the subject who .said that 
it might occur on the average only once in two hundred years. 
It is a flood which, if confined, is computed to produce a stage 
of from 63 to 66 at Cairo, III. (corresponding to a discharge of 
from 2.250.000 to 2,450,000 scc.fl.); a stage if confined, of 74 
at Arkansas City (corresponding to an outflow of about 2,850,000 
sec. ft.), and a flood with a discharge at the mouth of Red river 
of about 3,000,000 second feet. Above Cairo, 111 ., the project 
flood i.s to be confined between the river-side levees since it can 
be thus confined with levees not of excessive heights (about 


20 ft.). Opposite Cairo, 111 ., the river bank levee on the we 
side of the river is to be lowered to elevation corresponding 
I 55 on the Cairo gauge, and a new levee is to be constructed abo 
5 m. back at elevation corresponding to 60 on the Cairo gaug 
With this set-back floodway available the stage of the proje 
superllood will be held to one foot below the elevation of tl 
top of the main line levees in this locality. From New Madr 
south to the Arkansas river the superllood is to be confined with 
the river-side levees. Just below the Arkansas there is to be 
fuse plug or relief levee some 35 or 40 m. in length with crov 
elevation generally about 3 ft. below the top of the river-si( 
levee grades. This situation is to be brought about by leaving tl 
present levee in the vicinity of Arkansas City at its existii 
height, from 35 to 40 m. in length, and raising all other Icve 
3 feet. The good lands in the Tensas basin on the west side a 
to be protected against water flowing over the top or throuf 
the fuse plug section by levees and natural ridges that will hour 
the Boeuf river bottom southwards to below Sicily island, whe 
the backwater area at the mouth of the Red river begins. Belc 
the mouth of Red river there will be another fuse plug sectir 
at the head of the Atchafalaya basin consisting of the existii 
Jcvee at its present height. The main river levee lines other thr 
the fuse plug section will be raised about 3 feet. In the Atch 
falaya basin there will be protecting levees to confine the wat' 
to the lowlands and to protect the good lands. Just above Ne 
Orleans, near Bonnet Carre, there will be a controlled spillwi 
emptying into a fioodway about 5 m. long and some i to 2 m. wi< 
which will empty into Lake Pontchartrain. The main river . 
Cairo w'ill carry about 1,900,000 sec.ft. and the set-back floodwf 
about 450,000 second feet. At Arkansas City the main river w 
carry about 1,950,000 sec.ft. and the balance will go down tl 
Boeuf basin. At the latitude of the mouth of the Red River tl 
main river will carry about 1.500,000 sec.ft. and the balanj 
can go down the Atchafalaya basin. At Bonnet Carre 250,0c 
sec.ft. can be taken out of the main river leaving 1,250,0c 
sec.ft. to go by New Orleans at a stage of 20 or under. 

The fioodway from Cairo to New Madrid will have a minimu 
width of 5 miles. The width between the j)rotecting levees . 
the Boeuf basin will be from 10 to 25 m. and in the Atchafala) 
basin from 12 to 25 miles. The excess waters that will flo 
through the fuse plug sections and down the lowlands in tl 
.side basins will rarely, ii ever, be as much as the amounts use 
in computing the protection to be provided in these basins. Tl 
levees that will protect the valley against the superflood wi 
have a .section that will be ample to include the line of saturatic 
and will vary with the material and foundations in differei 
localities. For loam (the predominating material) the sectie 
will generally have a river-side slope of i on 32, a crown of 10 f 
and a land side slope which wdll include a line of saturatio 
.starting from the river-side slope at an elevation of i ft. belo 
the crown elevation and running back with a slope of i on 6 
The levees will vary in height generally from 20 to 25 ft., wit 
greater heights where they cross depressions. 

For the protection of the levees against caving banks the sair 
kind of revetments that are used for navigation works are usei 
The.se are made either of brush or concrete. Below the low-wat< 
line a flexible mattress is sunk to lie on the sloping bottom. Abm 
the low-water line the bank is paved with one man stone < 
concrete usually laid on a gravel base. The flexible mattressi 
are built on barges and slid into the water, where they are anchorf 
over their location until they are sunk in place by dumping rot 
on them from barges. The banks above the mattresses are gradt 
by hand or by hydraulic jet to the slope desired and then pavei 
The brush mattress consists of willows with diameters of fro; 
1 to 4 in. w'oven with galvanized iron cable into facines and tl 
facines arc woven into a continuous mat all in one operatioi 
The flexible concrete mats are of concrete slabs reinforced wit 
galvanized wire and connected together bv galvanized cable. 

(E. JA ) 

HISTORY 

Hernando de Soto, an early Spanish explorer, discovert 
the lower course of the Mississippi river in 1541. The Spanian 
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Hid not follow up his discovery and there is no further record 
of white men on the river for 132 years. In 1673 two French 
explorers, Louis Joliet {q.v.) and Father Marquette went from 
Lake Michigan by the Fox-Wisconsin river route to the Missis- 
>ippi and were probably the first white men on the upper course. 
Jhey voyaged south to the mouth of the Arkansas. In 16S2 
La Salle {q.v.) entered the Mississippi by the Illinois route 
and was the first to explore it southward to its mouth. There 
he took formal possession of the entire drainage basin of the 
Mississippi for France, naming it “Louisiana” in honour of Louis 
XJV. Under his orders Michel Accault voyaged northward from 
I he mouth of the Illinois as far as the Falls of St. Anthony in 
Minnesota, thus completing for France the exploration of the 
greater part of the river. French settlements were founded at 
Cahokia and Kaskaskia, Illinois, c. 1700 and New Orleans, 1718. 

By the treaty of Paris (1763) that part of the Missi.ssippi 
valley east of the river (except the site of New Orleans on the 
f.ist side of the river) was transferred from France to England, 
while the remainder of the valley was secretly ceded to Spain. 
The United States by the treaty (1783) at the close of the Revo- 
lutionary War secured title to the British portion. To the settlers 
already cros.sing the Alleghenies in great numbers the Ohio and 
Mississippi rivers furnished the most natural outlet for their prod- 
luts. Floating these down the river on rafts and flat-boats to 
New Orleans where they might be transferred to ocean vessels 
was much cheaper than carrying them overland across the moun- 
tains. To these settlers Spanish control of both sides of the 
river at New Orleans was a continual annoyance. A treaty with 
Spain in 1795 secured for Americans the right to deposit goods 
while they were awaiting transfer to ocean ships, hut in 1802 the 
Sf)ani.sh Intendant closed the river to all navigation by Americans. 
In the meantime Spain had transferred Louisiana to France. 
Indignation in the trans-Allegheny settlements was running so 
high that President Jefferson authorized Robert Livingston to 
treat with Napoleon in an effort to purchase enough territory to 
secure for the United States control of the outlets of the Missis- 
sippi. The unexpected result was the accession of the entire terri- 
tory of Louisiana, comprising the entire western drainage ba.sin 
of the river. 

Early traflic down the Mississippi was mostly by barges or 
keel-boats, and the return trip was rarely attempted. However, 
the chief rush of immigration into the Mississippi valley luckily 
coincided with the introduction and development of the steam- 
boat. Only four years after Fulton made his memorable journey 
up the Hudson river, the first steamboat came puffing down the 
Mississippi. Thirty years later the steamboat period was at its 
zenith; 30 years more and it had declined before the competition 
of cast-west railways. This was a gay and colourful period in the 
history of the river, one which furnished later writers with many a 
theme for romance. It is impossible to overemphasize the con- 
crete contribution made by the steamboat to the development of 
the Mississippi valley, for waiting for the completion of railways 
would have postponed its general settlement for a generation. 
Besides the numerous freight steamers the picturesque, well- 
equipped passenger steamers were a notable feature of the 
period. 

During the Civil War the operations of the western division 
of the Union army were largely devoted to securing control of 
the Mississippi. Land operations from the north were supple- 
mented by the brilliant naval opjerations of Farragut from the 
J^outh, and finally, with the fall of Vicksburg and Port Hudson, 
the Confederacy was cut in two and President Lincoln was able 
to announce that “The Father of the Waters again goes unvexed 
to the sea.” There was some revival, of Mississippi commerce 
lifter the Civil War, but in addition to the increasing inroads of 
railways, it was checked by the bar at the mouth of the South- 
'vest pass. Relief w’as obtained through the Eads jetties at the 
mouth of South pass in 1879, but still steamboat companies did 
^mt prosper. 

Commerce. — ^Until recent years river transportation was in 
hself of secondary imiwrtance, but the river still served and will 
continue to serve in an important role as an effective check to 


high railway rates. For such non-perishable articles as steel and 
coal where bulk is large and delivery is not urgent, the river is 
again coming to the fore as a carrier. Traflic now takes the 
form of tugs which guide or tow trains of modern steel barges, 
one tug economically handling a load which would require 400 
to 600 freight cars. During the World War the U.S. Government 
established a line of boats as a common carrier between St. Louis 
and New Orleans, which was after the war incorporated as the 
Inland Waterways Corporation. Though at first it was run at 
a loss it began in 1924 to produce a substantial profit. In 1926 
the Mississippi carried a freight burden amounting to 691,637 
tons on the upper river Vietween Minneapolis and the Missouri, 

I, 005,979 between the mouths of the Mis.souri and Ohio 

rivers, 1,660,1 88 tons between the Ohio and Memphis, 4,792,780 
tons between Memphis and Vicksburg and 11,074,488 tons from 
Memphis to New ( 3 rleans. Exports to foreign countries from the 
port of New Orleans amounted to 10,091,594 tons, imiiorls to 
5/>54.859 tons, coastwise traffic to 766,883 tons. Together with 
internal receipits and shipments up the Mississippi, exports and 
imports of the port were valued at a grand total of $945,458,088. 

BiBi.iDCKAniY. — E. Parkman La Salle and the Discovery of the 
Great (1907 ed.) ; J. D. Shea, Discovery anti Exploration of the 

Mississippi River (1903 ed.) ; F. A. Ogg, The Opening of the Mississippi 
(1904) ; Mark Twain, Life on the Mississippi (18S3) ; II. and K. Quirk, 
Mississippi Sleamboatin* (1926) ; C. E. Ru.ssell, A Rafthifi on the Old 
Mississip' (192S); J. Chambers, The Mississippi River (1910); L. 
Saxon, Father Mississippi (1927); R. M. Brown, “The MKsissippi 
River from Cape Girardeau to the Head of the Pas.ses,” in Bulletins 
of the American Geoju^raphical Society (1902-03); J. L. Mathews, 
Remaking, the Mississippi (1909) ; B. G. Humphreys, Floods and 
Levees of the Mississippi River ('914). Pul)lication.s of the Minne.s()ta, 
Wisconsin, lllinc>is. Missouri, Louisiana and Mississippi State Historical 
societit*s contain many historical articles. Sec also Annual Reports of 
the Mississippi River Commission. 

MISSOLONGHI or MESOLONGHI (MeaoXbyyiop), the 
chief town of the province of Acarnania-and-Actolia, Greece; on 
the N. side of the Gulf of Patras, about 7 m. from the coast; 
pop. (1928) 9.270; notable for the siege which Mavrocordato and 
Botzaris sustained in 1822 and 1823 against a Turkish army 

II, 000 .strong, and for the more famous defence of 1825-26. 
Byron died here in 1824, and is commemorated by a ciuiolaph. 

MISSOULA, a city of western Montana, U.S. A., on the 
Clark Fork of (he Columbia river, at the mouth of the Bitter 
Root ; the county seat of Missoula county, the seat of the State 
university, and the metropolis of the western pari of the State. 
It is oil Federal highways 10 and 93, and is served by the Chicago, 
Milwaukee, St. Paul and Pacific and the Northern Pacific rail- 
ways. Pop. (1920) was 12,668 (86(^j native while); 1928 local 
estimate, 17,000. The city lies on a broad plain (the bed of a 
glacial lake) 3,223 ft. above sea-level. The steep eastern wall of 
the valley is formed by Mount Jumbo and University mountain 
(Mount Sentinel), which ri.se abrujitly over the city; and 5 or 
6 m. to the west is the Bitter Root range. The university (opened 
in 1895) occupies a campus of 100 ac. at the foot of Mount Senti- 
nel. Its property is valued at $2,250,000. The enrolment in 
1927-28 was 2.272. Affiliated is the Montana School of Re- 
ligion (organized IQ24). Gn the Bitter Root river. 2 m. S.W. 
of the city, is Fi. Missoula, one of the important military po.sts 
of the mountain region; and 18 m. west is the Flathead Indian 
reservation. The city has railroad shops, an oil refinery and 
other manufacturing industries, wath an output in 1925 valued 
at $3,870,703. The first settlement in this region was made in 
1841, when F'ather De Smet founded the Mission of St. Mary 
where Stevensville now stands (30 m. S. of Missoula). 'The area 
now covered by Missoula county was included in the Territory 
of Oregon from 1848 to 1853, in the Territory of Washington 
from 1853 fo 1863, in Idaho Territory for part of 1863 and of 
1864, and became a part of Montana when that territory was 
organized in 1864. The city was founded in 1865 and incorporated 
in 1883. Settlers were so isolated that the result of the presi- 
dential election of Nov. 1856, was not known until the following 
April. 

MISSOURI, popularly known as the “Show Me” State, occu- 
pies a central position in a group of 17 Stales which comprise 
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the great agricultural plain of the Mississippi valley. It is situ- 
ated about 900 and r.600 m. respectively from the Atlantic and 
Pacific coasts and approximately midway between Canada and 
the Gull of Mexico. It is bounded on the north by Iowa; east 
by Illinois, Kentucky and Tennessee; south by Arkansas; and 
west by Oklahoma. Kan.sas and Nebraska. Its length from 
north to .south, ilisregarding the St. Francois projection south- 
ward. is about 2S5 m., the width from west to cast varies from 
Jio to 310 m., and the total area of the State is approximately 
69.4 ,?o sq.m, of which approximately 693 are water surface. The 
Slate takes its name from its great river, the Mis.souri, which was 
named after a tribe of Indians who inhabited the country near 
the river mouth. The highest recorded elevation in the State is 
Taum Sauk mountain (1,750 ft.) in Iron county, and the lowest 
is on the flood plain of the Mississippi river in the south-east 
corner of Pemiscot county (229 ft.). The approximate mean ele- 
vation for the State is 800 feet. 

Physiographic Regions. — Missouri is divided into four dis- 
tinct physiographic regions: the old, glaciated and river plains, 
and the maturely dissected or Ozark highlands. The old plains 
region occupies about one-fifth of the area of the State, and is 
.situated south of the Missouri river and west of the Ozark high- 
lands. This topographic condition extends for a considerable dis- 
tance into the adjoining States of Kansas, Oklahoma and Arkansas. 
It is underlain by shales, sand.stones and limestones of Pennsyl- 
vanian and Mississippian age and is a region of topographic old 
age. 

The glaciated plains occup\’ the major portion of the State north 
of the Missouri river. This region is underlain mainly by Mis- 
sissippian and Penn.«iylvanian rocks and glacial and loessal deposits. 
Rocks belonging to earlier Paleozoic periods occur along the Mis- 
souri, Mississippi and other rivers. Pre -glacial features were 
similar to those now’ pre.sent in the old pflains region. Post-glacial 
erosion has de^’eloped a topography characterized by extremely 
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shallow valleys along the .si reams, and flattish inter-stream areas. 

The river plains are flat areas varying in width from less 
than a mile to as much as 8 or 10 m. along the main streams, but 
in the south-eastern area the river plain is from 30 to 60 m. wide. 

The Ozark highland, in Missouri, is a part of a highland area 
of considerable extent lying in the States of Illinois, Missouri, 
Arkan.sas and Oklahoma. It is underlain by pre-Cambrian igneous 
rocks and by .sedimentary rocks ranging from Cambrian to Penn- 
syh’anian in age, with Cambrian and Ordovician rocks underlying 
mo.st of the region. Occupyying in Missouri about two-fifths of 
the State, the Ozark highlands are distinguished by greater 


elevation and a more completely dissected surface. The gene 
shape of the highland is an elongated dome, whose longer a: 
extends from the vicinity of St. Francois county south-westwa 
across the State into north-central Arkansas. In the east is 
area of granite knobs, peaks and ridges covering some 70 sq.r 
commonly called the St. Francois mountains, which are only frt 
500 to 800 ft. above the adjacent valleys. In the south-west c 
p>art the surface is rougher and more elevated continuing in 
Arkansas. The highlands are noted for their swift, clear streai 
abounding in game fish. 

Climate. — ^The climate is characteristically “humid continen 
with long summers.” As a rule the number of sunshine da 
is more dependable during each season than either rainfall 
temperature. Summer months (June, July, August) have from 
to 25 sunshine days, winter months (December, January, Fe 
ruary) have from 12 to 18. The average winter temperature 
29® F. Summer average is 76° F. The yearly average of rainfall 
38 inches. Some 12 to 15 in. fall during spring in State-wide rail 
Summer rain of about 7 in. is in showers. Autumn periods 
four to six weeks of fine dry weather are common. Extendi 
periods during autumn arc calm. Extremely warm humid da 
in summer may result in destructive tornadoes. The grown: 
season averages 178 days. 

Geology^ — ^The geological history of Missouri ranges fro 
pre-Cambrian to the present time. The oldest known rocks, whi 
are exposed in the south-eastern part of the State in the region 
the St. Francois mountains, are of igneous and mctamorphic orig 
and include granites, porphyries and schists. Their exact age 
unknown. A long period of erosion followed their formation befo 
the first advance of the Paleozoic seas in late Cambrian tim 
These Paleozoic seas spread around and upon the old pre-Cambri: 
igneous masses during their advances over the State, and the 
deposits represent every period of the Paleozoic era except II 
Permian. All of Missouri except a small area in the extreme sout 
eastern part and possibly a small area in the north-western pa 
has probably been above the sea and subject to erosion sini 
post -Pennsylvanian time, as no Mesozoic rocks have been foui 
in the State and later marine deposits occur only in the soutl 
eastern part. The presence of Cretaceous deposits in neighbourir 
States indicates, however, that late Mesozoic seas may have c 
tended into south-eastern and north-western Missouri. Larf 
glaciers advanced from the north late in Ccnozoic time ar 
extended south of the Missouri river. These glaciers modified tl 
topography considerably and left a mantle of drift over the nortl 
em part of the State on their retreat. 

Soils. — ^The soils of Missouri present a wide variation. Tl 
soils of the northern part of the State were derived mainly froi 
glacial and wind-blown materials, with the greater relative amour 
of rich loessal soils along the Missouri and Mississippi river 
The west-central part of the State is underlain mainly by resit 
ual soils derived from the weathering of limestones and shall 
but contains alluvial soils. The east -central and Ozark regior 
of Missouri are in the main stony and gravelly and best suited t 
the raising of live slock, but finer and more productive soi 
occur along the Mi.ssissippi and Missouri river valleys and in tli 
smaller stream valleys. These soils are derived from the weathei 
ing of limestones, dolomites and igneous rocks of the Ozar 
region and from loessal and alluvial materials. The lowlands 0 
south-eastern Missouri are underlain by loamy soils derived troi 
water-deposited materials. The loams are of sand and clay, an' 
when cleared of timber and well drained, are fertile. 

Government. — ^Three Constitutions, framed by convention 
in 1820, 1865 and 1875, have been adopted by the people of 'h 
State, and a fourth (1845) was rejected. A Constitutional Con 
vention holding sessions during 1922-23 formulated and subn iirci 
to a special election on Feb. 26, 1924, 21 constitutional am. ml 
ments, but all the more important proposals were rejected 
In addition there was the body chosen in 1861 to decide thi 
question of secession, which retained supreme though irrrgultn 
control of the State during the Civil War, and some of whose 
had the force of promulgated constitutional amendments. 
present Constitution (that of 1875) was a notable piece of wort 
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when framed. The term of the governor and other chief executive 
ohkers, which had been four years until the adoption of the Con- 
stitution of 1865, under which it was two years, was restored to the 
long term. Various effective checks were placed upon legislative 
fxtravagance, and upon financial, special and local legislation gen- 
trally. Among reform provisions, common enough to-day, but 
uncommon in 1875, were those forbidding the general assembly to 
make irrevocable grants of special privileges and immunities; and 
permitting the governor to veto specific items in general appro- 
priation bills. The grand jury was reduced to 12 members, and 
nine concurring may indict. The township system may be adopted 
hy county option, but has not been widely established, though 
purely administrative (not corporate) “townships” are an essen- 
m\ part of State Administration. St. Louis and Kansas City 
ha\'e adopted their own charters under constitutional provision. 
An amendment (1008) provides for initiative and referendum; 
emergency measures, and appropriations for the State Govern- 
ment, for State institutions and for public schools are exempt 
from referendum. The referendum may be ordered by the legisla- 
iiirc or by a petition signed by at least of the legal voters in 
each of two-thirds (at least) of the congressional districts. 

The executive and administrative department in 1927 consisted 
of n governor, lieutenant governor, secretary of State, attorney 
general, treasurer, auditor and superintendent of public instruc- 
tion, all elected for four years, and 54 State boards, commissions, 
(lejiartments and bureaux. 

The general assembly is composed of a senate of 34 members 
and a house of representatives of 150 members. Senators are 
elected every two years for a four-year term; representatives are 
elected for a term of two years. Regular sessions of the general 
assembly meet at Jefferson City, the capital, in odd-numbered 
years. 

The supreme court, in certain cases holding sessions in two 
divisions, is composed of seven justices elected for a term of 10 
years. There are three courts of appeals known as the St. Louis, 
Kansas City and Springfield courts of appeals. Each court con- 
sists of three judges elected for a term of 12 years, one being 
elected every four years. The State is divided into 38 circuit 
court districts. The bureau of labor statistics maintains free em- 
ployment bureaux in St. Louis, Kansas City and St. Joseph. 

Population. — The first census taken (1810) of that part of 
ihe upper Louisiana Territory which later became Missouri, 
showed a population of 19,783. The population at other selected 
censuses was as follows: 66,586 in 1S20; 383,702 in 1840; 1,182- 
012 in i860; 2,168,380 in 18S0; 2,679,185 in 1S90; 3,106,665 in 
1900; 3,293,335 in 1910; and 3,404,055 in 1920. The estimated 
population as of July 1, 1928 was 3,523,000. The percentage of 
urban population (in centres of 2,500 or more) increased from 
in igio to 46-6% in 1920. Of the total urban population 
79 ' 7 % in 1920 was in the three cities of St. Louis, Kansas City 
‘Uicl St. Joseph. The rural population showed an absolute decrease 
in both 1910 and 1920. The population of the chief cities was: 


Cities 



Jiicrease 

Estimate 

1Q20 

IQIO 

per cent 

1926 

•St. Louis .... 

772,807 

087,029 

fi-S 

830,000 

Kan.sas City . 

3 J 4 , 4 io 

24^,381 

30-6 

375,000 

St. Joseph .... 


77.403 

0-7 

78,400 

Springfield 

30 ,fiS r 

3.‘?.20l 

1 2*6 

42,600 

.U>plin .... 

20,002 

32^073 

-6-8 



The density of population in 1920 was 49-5 vier sq.m., as com- 
pared with 47.9 in 1910. Of the entire population in 1920 only 
y-% were negroes; this was the same relative position they held 
1900. The foreign-born population was relatively small — 
1 86,026 or 5.8% of the white population in 1920. The chief 
torcigii groups were Germans (55,776), Russians (18,769), Irish 
^^v022), Italian (14.609), English (10.400). Early settlers were 
mainly from Kentuckv, Tennessee, Virginia and the old slave 
‘Elites. After the Civil War, Northerners began to enter the State 
large numbers. 

finances. — ^The revenue, inelastic through constitutional limi- 
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tations,* proved increasingly inadequate until the unpaid current 
obligations in 1917 totaled over $2,000,000. 

Attempts to secure relief for special purposes such as schools 
and good roads by constitutional amendments had all failed. The 
general assembly in 1917 passed new indirect taxes, a State income 
tax, a corporation franchise tax, a direct inheritance ta.\, a “soft” 
drink stamp tax and the wholesale liquor-dealers’ licences, which 
yielded together nearly $2,400,000 in 1917-19. These taxes, ex- 
cepting the liquor licences, yielded $7,847,875 in 1926. To secure 
greater uniformity in taxation and increase revenue, the basis of 
assessed valuation was raised in 1921 to ioo<;^ of actual value. 
This raised the assessed valuation from $2,694,567,461 in 1920 
to $4,920,926,179 in 1921; the rate was lowered from $i.8o to 
$1.00 per $1,000 in the resijective years. The chief sources of the 
State road fund in 1926 were: bonds, a gasolene tax ($6,006,934), 
Federal aid ($3,924,191) and motor vehicle licences ($3,774,941). 

Education. — ^The idea of providing a university and free local 
schools as parts of a public school system occurs in the Constitu- 
tion of 1820 (and in the acts of Congress that prepared the way 
for Statehood); but the real beginning of the system dates from 
the acts of 1835 and 1839. Not much progress was made, how- 
ever, until a law was passed in 1853 providing for the formation 
of small school districts and another Jaw requiring a fourth of the 
general yearly revenue of the Slate to be distributed among the 
counties for schools. This provision was madt* regularly after 
1855 (save in 1861-67), and since 1875 has rested on a consti- 
tutional provision. In the years afler iSS, one-third of the 
total revenue was appropriated for the support of public schools. 
This source of revenue amounted to $1,618,341 in 1910 and $3,- 
365,521 in 1926. To this must be added $187,040, the interest 
on the State's common school fund of $3,159,000. The jiermanent 
county, municipal and township school funds amounted, in 1925, 
to $12,720,879. Of the total revenue for the support of the public 
schools about 92% is derived from local ta.xatioii. Tht* estimated 
total expenditure for public schools from State and local sources 
rose from $13,905,188 in 1910 to $49,970,000 in 1925, the per 
caput expenditure, in 1925, ba.sed on population ag(‘d 5-17 years 
inclusive, was $57.82. The public school enrolment in the above 
year was 735,589, with 103,221 in high schools. In 1924 there 
were 53,116 pupils enrolled in the pri^’ate and parochial schools 
within the State. Negroes and white.': are segn.'gated in all schools. 

Among institutions of higher learning the University of Mis- 
souri at Columbia is the chief one maintained by the Slate. It 
was opened to students in 1S41, and received aid for Ihi* first lime 
from the State in 1867. Women were first admitted to the normal 
department in 1869, to the academic department in 1870 and soon 
afterward to all departments. I’he university attendance in 
1927 was in excess of six thousand. Teachers colleges are main- 
tained as follows: at Kirksville (1870), at Warren.sburg ( 1871 ), 
at Cape Girardeau (1873), at Springfield (1906), at Maryville 
(1906), and there is a normal department in conned ion with the 
Lincoln university, for negroes, at Jefferson City. Lincoln uni- 
versity (opened in 1S66 as Lincoln institute) is for negro men 
and women. The basis of its endowment was a fund of $6,379 
contributed in 1866 by the 62nd and 65lh Regiments U.S. Col- 
oured Infantry upon their discharge from the service. Privately 
endowed colleges within the State in 1928 included 16 senior 
colleges and universities. Among these schools the greatest is 
Washington university in St. Louis, opened in 1857. 

Charities and Corrections. — The charitable and correctional 
institutions of the State include hospitals for the insane at I'ul- 
lon, St. Joseph, Nevada and Farmington; a school for the blind at 
St. Louis; a school for the deaf at Fulton; a colony fo»' the feeble- 
minded and epileptic at Marshall; a State sanitoriuin for tuber- 
cular patients at Mount Vernon; a home for neglected and de- 
pendent children at Carrollton; a Federal soldiers’ home at St. 
James, and a Confederate soldiers’ home at Higgin'^ville; the 
penitentiary at Jefferson City; a training school for bovi; at Boon- 

*The Constitution of 1875 limited the State revenue to $.20 on $100 
assessed valuation with the added provision that when the asse.ssed 
valuation of the State should reach $()Oo,ooo,ooo the rale should not 
exceed $.15 on $100 valuation. 
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ville; an industrial school for white girls at Chillicothe; and an 
industrial home for negro girls at Tipton. 

Agriculture and Live Stock.— The State as a whole is de- 
voted predominantly to agriculture, but it is no longer of chief 
economic importance. The total farm population in 1925 was 
1,094,037 or 3i-4Vr of the State’s total population. Of the area 
of the State 74-:?^^ was included, in that year, in farms (32.640,- 
893 ac. ); and of this 15,278,436 ac. was classified as crop land. 
The number of farms had decreased from 277,244 in 1910 to 
260,473 in 1925; the average number of acres per farm w’as 125-3. 
The number of farms operated by owners decrea.scd during 
1920-25 from 185,030 to 174,381: tenantry increased from 28-8% 
to 32-6^;f during the same period. The aggregate value of all 
farm crops in 1926 was $276,400,000 as compared with $307,- 
560,000 for the average for the period 1921-26. The table below 
gives the production and value of the chief crops in 1926: — 


f 

I ^ 

.\creagc 

Product 

W'llue 

Indian corn 

0,404,000 

174,189,000 bu. 

$1 18,440,000 

I'anu: liay . 

3,147,000 

3,5()(;,ooo tons 

48,181,500 

Wheat 

1.301 ,000 

.'1,282,000 bu. 

26,38(),68 o 

Oal.s .... 

2.077.000 

4 1 .540,000 „ 

17,447,800 

Potatoes 

81,000 

6,480,000 „ 

1 1,016,000 

Cotton lint 

434,000 

104,160,000 lb. 

10,416,000 

Sorghum forage 

140,000 

434,000 Ions 

4,340,000 

Apples 


5,015,000 bu. 

1 5,172,000 


Indian corn and abundant gras.sc.^ give to Missouri, as to the 
other central prairie States, a sound basis for her live stock in- 
terests. In 1 926 the live stock dairy and poultry products marketed 
had an estimated value of $357,040,890. The aggregate total for 
all farm products in 1926, including farm and pasture crops, wood 
used on farms and all live .stock products, was $679,641,260. Live 
stock on farms on Jan. i, 1927 was valued at $210,552,800. 

Mining. — Lead, clay products, cement, coal and building stone 
were the most important mineral products of Missouri in 1925. 
In lead production in 1924, Missouri ranked first among the States 
w’ith a product of 189,929 short tons worth $30,388,640. The 
lead-producing area is confined mainly to two districts, Franklin, 
Jefferson and St. Francois counties in south-eastern and Barry, 
(ireene, Ja.spcr, Lawrence and Newton counties in south-western 
Missouri. The so-called “Joplin di.stricl” of .south-western Mis- 
souri and south-eastern Kan.sas produces a considerable part 
of the zinc mined in the United States. Some silver is found in 
connection w'ilh zinc and lead mining. In 1925 the State ranked 
second as a producer of raw’ clays. There are unlimited supplies 
of clay, shale and limestone, the three essential constituents of 
Portland cement, and in its manufacture the State ranked sixth in 
1925. The cement product for (hat year was 8,164,000 bbl. valued 
at $14,822,000. In 1924 the total value of stone quarried was 
$4,961,333, mainly limestone. Coal is produced over a large 
area; its production being reported from 27 different counties in 
the central, northern and western parts of the State. The coal 
production for 1924 was 2,480,880 short tons valued at $8,154,000. 
Missouri, in 1925 ranked first among the States as a producer 
of barytes ($725,000), chiefly from Washington county. 

Manufactures. — In manufacturing and mechanical pursuits 
Missouri leads all States west of the Mississippi, California ex- 
cepted. The State’s manufacturing activity is greatly diversified 
as is shown by the 144 separate industrial groups identified by the 
1925 census of manufactures. This census showed 5,114 indus- 
trial plants o[x?rating within the Stale, giving employment to 
194 9.59 wage earners and having an annual product of $1,607,- 
161.018. Twelve industries in 1925 had a product valued at 
more than $30,000,000 each. Of the total output in 1925, over 
were made up by the products of St. Louis, Kansas City 
and St. Jo.seph. The table in the next column gives the 10 leading 
industries, based on value, in 1925. One of the exclusive industries 
of the State is the manufacture of corncob pipes. Missouri pro- 
duces practically the world s supply of the.se. The main industry is 
slaughtering and meat packing, for the State is in the centre of a 
hog-raising area. 


Industry 

Number 
of plants 

Value 

Slaughtering and meat packing (wholesale) 

47 

$J7Si39*,4li 

Boots and shoes 

68 

124,327,761 

Motor vehicles 

11 

113,1.50,501 

Flour and grain mill products 

241 

82,442,04] 

I’oundry and machine shop products . 

22 $ 

49,420,21^ 

Brc'ad and bakery products .... 

582 

49,384,30<. 

Printing and publishing newspapers and pe- 



riodicals 

3«7 

i 43,327,824 

lUcn s clothing 

06 

39,356,064 

Electric machinery and apparatus 

.54 

30,130,53.* 

Construction in steam railway repair shops 

64 

37,892,00; 


Commerce and Transportation. — In commerce as well ; 
in manufactures St. Louis is first among the cities of the State, bi 
Kansas City also is one of the greatest railway centres of tl 
country, and the trade with the South-west, which St. Louis on* 
held almost undi.sputed, has been greatly cut into by Kan.sas Cit 
the ports on the Gulf and the rapidly growing cities of Texa 
There is still considerable commerce on the Mississippi from 
Louis to New Orleans. In 1906-07 there was notable agitatic 
for improvement of the Missouri from Kan.sas City to i 
mouth, 398 rn. distant. Estimates were made in 1907 for 6 ft. ai 
12 ft. channels from Sioux City to Kansas City, and from Kan.s; 
City to the mouth of the river. The project for a 6 ft. chann 
200 ft. wide from Kansas City to the mouth of the river w: 
adopted by Congress in 1912; it has since been modified slightl 
Between June 1910 and June 30, 1926, $13,339,079 were expendt 
on the project. A 4 ft. channel was then open for the entire di 
lance. Steam railway mileage increased until 1915 when thei 
were 8,275 within the State; by 1925 the mileage had di 

creased to 8,051. In 1925 there were 19 electric railway con 
panics operating 1,145 m. of track in Missouri. 

The State highway system dates from the Hawes Act (1917 
passed to take advantage of the Federal aid, and the Cenlenni; 
Road Act (1921). The latter outlined the system and provide 
for the expenditure of a $60,000,000 bond issue approved h 
popular vote in 1920. Automobile licence fees and a gasolcr 
lax provide additional funds. Of the total mileage of 7,640 unde 
the highway department, on Dec. 31, 1926, 3»375-8 m. had bee 
surfaced. New surfacing laid during 1926 amounted to 823 mile 

HISTORY 

French and Spanish Regimes^ — The first permanent settle 
ments in Mi.s.souri, St. Genevieve (c. 1735), at the crossing t 
the lead district in south-east Missouri, and St. Louis (1764), It 
headquarters for the Missouri river fur trade, were settled froi 
the Canadian-Frcnch villages across the Mississippi, from whic 
there was a large migration after the establishment of Englis 
control in Illinois in 1765. The Spanish regime, e.stablished i 
Mis.souri in 1771, left few traces on population, language or cuj 
tom.s. After 1796 American immigration was encouraged to gai 
strength against an apprehended British attack from Canada 
when the American flag was raised at St. Louis in 1804, three 
fifths of the 10,000 inhabitants of the region were American) 
chiefly log-cabin pioneers. The French were in the villages 0 
St. Louis, St. Charles, St. Genevieve and New Madrid. Negr 
slaves, introduced before 1730, numbered about 1,500. Lead an 
food-stuffs went down the Missis.sippi and peltries to Montreal. 

Early American Period. — Under the Americans all th 
Louisiana Purchase (g.v.) north of the present Stale of Loiiisinn 
was attached to Indiana Territory in 1804, organized as Loui.sian 
Territory in 1805, and (he name changed to Mi.ssouri in 181. 
A legislature with elective lower house was granted in 1812, ih 
upper house was made elective in 1816. In 1818 the legislalur 
petitioned for Statehood and in 1821 Missouri was admitted i' 
the Union as a slave State under the Missouri Compromise ' 
The Indians were never a serious problem in Missouri, althoiid 
the Sac and Fox from the north-east drove the outlying pioneer 
into blockhouses along the Missouri and upper Missouri durini 
the war of 1812; they surrendered their claims in 1815-16. 

The population grew slowly until the great influx after 1815 
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(he new areas along the upper Mississippi and the Boonslick 
rountry along the Missouri in the central part of the State. Of 
the 66,586 total population in 1820, nearly onc-half were in these 
districts. In the succeeding decades the south-east filled in up to 
(he Ozark section, the Missouri valley and the north-east were 
occupied until the two areas merged; the Platte Purchase in the 
north-west, annexed in 1837, filled up very quickly. The north- 
central section was settled later, in part from Iowa, while the 
south-west Ozark border lands, except around Springfield, and the 
Ozarks proper were sparsely settled even in i860. Through 1850 
the total population increased at the characteristic frontier rate, 
more than doubling in the ’20s and ’30s and increasing by three- 
fourths in each of the next two decades, reaching 1,182,012 in 
i860. Until 1850 most of the settlers were of the Southern type, 
from Kentucky and Tennessee, or the back country of Pennsyl- 
vania, Virginia and the Carolinas. While Missouri had few planta- 
tions, the slave population kept proportional pace with the whites. 
Slavery was less economic than patriarchal. 

'Ihe first steamboat reached St. Louis in 1S16 and the Boonslick 
in 1819. The river transports carried out wheat, corn and meat 
products, as well as tobacco and hemp from the Missouri river 
counties, and the Missouri mule was early in evidence. St. Louis 
was the centre of the fur trade on the upjier Mississippi and par- 
ticularly on the Missouri; in the ’20s the traders reached the 
Rocky Mountains and beyond. In the same decade began the 
overland trade with the Mexican hinterland at Santa Fe. When 
the Oregon trail was opened Missourians were the largest ele- 
ment of the early settlement in that territory; in the ’40s began 
the exodus to California over the California trail. The starting 
point of these three transcontinental routes was at the great bend 
of the Missouri at Westport Landing (now Kansas City). 

In 1831 the advance guard of the Mormons .settled around 
Independence. As their numbers increased friction wdth the 
“Centilc’’ settlers developed and they were driven succe.s.sively 
from Jackson and Clay counties. The legislature created a special 
county of Caldwell for them but with the arrival of their leader 
Smith and the main body of the church, they spread into the 
surrounding counties. In the end, in 1838-30, the antagonism 
became so acute that the militia were called out and after .some 
skirmishing the Mormons withdrew to Nauvoo, 111 . (q.v.), Mis- 
souri furnished a large element in the early settlement of Texas. 
In the Mexican War Doniphan led a regiment of mounted militia 
to Santa Fc and went on to (Chihuahua, finally reaching Taylor’s 
army at the mouth of the Rio Grande. Two other Missouri regi- 
ments held Santa Fc throughout the w^ar. 

Early Politics. — In politics the national parties were organized 
slowly. The leading figure was Thomas H. Benton, elected U.S. 
senator in 1820 and re-elected 
until 1851. Missouri voted for 
Clay in 1824. In 1828 every 
county voted for Jackson, but not 
until 1836 was discipline and soli- 
darity established in the Demo- 
cratic Party. The Clay-Adams 
group supported candidates who 
were nominally Jackson men, but 
favoured the bank and the 
“American System” of Clay, thus 
electing Buckner senator (1830) 

and Ashley representative (1831- „ 

36). By 1839 the Whigs had commerce 

developed a definite organization The boyhood home of mark 
and party politics prevailed, twain at hannibal, Missouri 
The Whigs were to be found chiefly in St. Louis (the commercial 
element) and in the older richer slave-holding river counties; from 
US36 to 1850 they were the minority party. Benton (q.v.) was 
defeated in 1851 but fought to regain control until his death in 
1857, splitting the Democratic Party. Political confusion was 
increased in the ’50s by the civil war in Kansas (q.v.) and the 
beginnings of the Republican Party. 

During the decade 1850-60 St. Louis grew rapidly due to the 
development of the upper Mississippi county and the Southern 
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trade; the Irish, German and free State immigration increased 
until these elements comprised two-sevenths of the total popula- 
tion in i860. Slaves fell to one-tenth of the total population in 
this decade, the institution holding its own only in some 25 
counties along the Mississippi and Missouri. Railway building was 
aided by State loans of over $23,000,000; and the Hannibal and 
St. Joseph was completed across the Stale. On the eve of the 
Civil War, Missouri was losing her Southern characteristics but 
the ruling classes had strong Southern traditions and .sentiments, 
and the Benton fight had driven the Democratic leaders into a 
clo.se alliance with the Southern wing of the party. 

Civil War and Reconstruction. — In the presidential election 
of i860, Douglas received the electoral vote of (he Stale, the only 
one he carried in the Union. When the question of secession was 
submitted to the people in Feb. 1S61, they elected a convention 
which voted 80 to i against immediate secession. But there was 
a very strong sentiment for compromise or even neutrality. The 
governor, Claiborne F. Jackson, indignantly repudiated Lincoln’s 
call for troops, and intrigued to gain possession of the U.S. arsenal 
at St. Louis and to put the State on a war footing. Nathaniel 
Lyon and the Federal troops, with Blair's support, broke up an 
encampment of Slate militia at Camp Jackson, St. Louis, and 
began open hostilities with the driving of the governor out of 
Jefferson City. In August Lyon was defeated and killed by State 
and Confederate forces at Wilson’s creek near Springfield, but 
next spring these forces were driven into Arkansas and defeated. 

Meanwhile the convention re-asscmbled in i86i, ousted Gov- 
ernor Jackson and the legislature, and elected Hamilton R. Gam- 
ble provisional governor. Until his death in 1864 he maintained, 
with Lincoln's support, a loyal Stale Government accepted by the 
majority of Missourians, in the face of lack of funds and the im- 
patience of Federal military authorities. In 1861 a minority of 
the fugitive legislature adopted an ordinance of scccs.sion and 
Missouri was admitted to the Confederacy, (ien. Fremont’s 
emancipation proclamation issued at St. Louis in Aug. t86i was 
promptly repudiated by Lincoln. However the convention after 
refusing Idncoln’s plan of emancipation with compensation in 
1S63 enacted a plan of gradual cmancijiation. It al.^o provided an 
oath of loyally for officials and voters. Records show that 109,111 
men were mustered into the I’ederal service while perhaps 50,000 
served in the Confederate armies. In the election of 1864 the 
more radical elements swept the State and in 1S65 a new con- 
vention abolished slavery immediately and without compensa- 
tion. It also drew up a new Constitution which included an ex- 
tremely rigorous test oath, covering in great detail all sympathy 
or indirect aid to the Confederacy, and imjio.sed not only on voters 
but on professional men al.so. Al; hough the latter .sections were 
declared unconstitutional by the U.S. Supreme Court, the wholc- 
.sale disenfranchisements and the rigid registration laws main- 
tained the radicals in control until 1870. In that year Carl Schurz 
led a revolt of the more liberal Republicans and with the support 
of the reorganized Democratic Party elected B. Gratz Brown 
governor, repealing the test oaths. In 1872 the Democrats secured 
control of the State Government and retained it until 1908. 

Economic and Industrial Progress. — Missouri emerged 
from this reconstruction period with a heavy debt. State and local, 
incurred in loans to the railroads and in war exiienditures. The 
prostration of the South and the rise of Chicago injured St. Louis, 
while the prevailing economic depression was especially hard on 
the rural population. However, railways were extended, valuable 
zinc and lead deposits were discovered in .south-west Mi.ssouri. 
and after 1880 the development of the South-western portion of 
the United States led to the rapid growth of Kansas City. Though 
hard hit in the panic of 1893, Missouri’s economic and especially 
its industrial development since 1900 has been steady. Mis- 
sourians were too interested in the reconstruction issues in the 
’70s to respond to the Granger movement, but the farmers’ alli- 
ances of the ’80s had a very large membership. Bryan and free 
silver swept the State in 1896 and 1900. Roosevelt, who en- 
dorsed many of the Populist ideals and appealed to the younger 
generation, carried Missouri in 1904, and Folk, the reform Demo- 
cratic candidate, was elected governor. Since 1904 Missouri has 
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MISSOURI COMPROMISE— MISSOURI RIVER 


been a doubtful State politically, voting Republican in all presi- 
dential elections, including 1928, except 1912 and 1916, but ..fre- 
quently going Democratic in off-year State elections. 

Hibliockapiiy. — F or histor\': see W. B. Stevens, Centennial History 
e/ Missouri (1921) ; E. M. Violettc, History oj Missouri (1918) ; W. F. 
Swit/lor. History of Missouri (1879) ; Lucien Carr, Missouri (American 
(’omm on wealths Series, 1S92) ; Louis Houck, A History of Missouri 
; F. C. Shoemaker, Missouri’s Struftslc for Statehood^ 1S04-21 
noif)); W. M. Meigs, Thomas Hart Benton (1914); H. A. Trcxler, 
Slavery in Missouri (1914); T. L. Snead, The Fight for Missouri 
(iiSS(>); \V. Hriiton, 7 'he Civil War on the Border (1891-99, 3rd 
ed of \ oI. i., rev. 1899) ; Encyclopedia of the History of Missouri, 
edit, by H. L. Conrad (iqoi); H. M. Chittenden, History of Early 
Steamboat Navigation on the Missouri River (1903); T. J. Scharf, 
History of St. Louis City a7id County (1S83) ; R. S. Douglass, History 
of Southeaster?! Missouri (igiiO ; and W. Williams, ed., A History of 
NorthvL'fst Missouri (1915)- See also the volumc.s of Missouri His- 
torical Collections (iSSo et srq.) and of the Missouri Historical Review 
(Columbia, 190b ei scq.). On administration: the Official Manual of 
the State of Missouri; the reports of the various State officials, boards 
and departments; E. Fair, Government and Politics in Missouri (1922) ; 
and Public Administration in Missouri (issued as a bulletin of the State 
Teachers college, Kirksville, Mo.) ; Political Science Series, No. i 
(1923). For population, occupations, resources, etc., sec the Four- 
teenth Vnited States Census; the Biennial Census of Manufactures; 
the r .S. Census of Agrirult urc ; and the Missouri Red Book, published 
annuall>- by the Stale bureau of labour statistics. For physical features 
.see E. B. Branson, “Geology of Missouri,” Univ. of Mo. Bulletin, vol. 
xi\.. no. 15 (191S) ; M. F. Miller and H. H. Kruskopf, “The Soils of 
Missouri,” Bulletin lyy, .Agricultural Experiment Station, Univ. of 
Mo. (1918); publications of the State bureau of geology and mines, 
including bulletins and reports of the Missouri Geological Survey 
(1853 ct scq.) and publications of the U.S. Geological Survey, particu- 
larly Bulletins 132, 213, 267 and the 22nd Annual Report, pt. ii. 

(J- Vi.) 

MISSOURI COMPROMISE, an agreement (1820) between 
the pro-slavery and anti-slavery factions in the United States, 
involving primarily the regulation of slavery in the public terri- 
tories. A bill to enable the people of Mis.souri to form a state 


state asking for admission into the Union conditions which do 1 
apply to those states already in the Union. The compromise \ 
specifically repealed by the Kansas-Nebraska bill of 1854. 

See J. A. Woodburn, “The Historical Significance of the Misso 
Compromise” in the Annual Report of the American Histon 
Association for 1893 (Wa.'^hington, D.C.) j Dixon, History of 
Missouri Compromise (Cincinnati, 1899); Schoulcr’s and McMasti 
Histories of the United States; and 7 'he Missouri Compromise c 
Presidential Politics, 1820-25, from the letters of William Pluir 
Jr., ed. E. S. Brown (St. Louis, 1926). (W. R. Sm.; 

MISSOURI PACIFIC LINES. The Missouri Pacific lii 
to-day comprise a system extending from St. Louis, Mo., w 
through Ka,nsas City, north to Omaha and Lincoln, Neb., w 
of Kansas City to Pueblo, Colo., south-west from St. Louis throi 
Little Rock and Texarkana, Ark., into Texas and south down 1 
Mississippi valley to Memphis and New Orleans. They also 
elude the Gulf Coast lines, which circle the Gulf of Mexico fn 
New Orleans, through Beaumont, Houston, Galveston and Cori 
Christi to Brownsville on the Rio Grande, as well as the Ini 
national-Grcat Northern, which criss-crosses Texas in a gn 
“X” from Fort Worth to Galveston and from Longview Juncli 
to Laredo, through Austin and San Antonio. 

In addition to these lines Ihe Missouri Pacific owns a major 
intere.st in the Texa.s and Pacific, which covers Texas from e; 
to w^est, the line extending from New Orleans to El Paso, throu 
the cities of Shreveport, Dallas and Fort Worth. The Misso’ 
Pacific also owms jointly with the Western Pacific the Denver a 
Rio Grande Western. 

The Missouri Pacific w^as originally known as the Pacific ra 
way, construction of which was started at St. Louis on July 
1851. It was the first railroad constructed west of the Mississij 
river. Later the Missouri Pacific formed the nucleus or basis 
the transcontinental system the elder Gould undertook to i 
scmble. The Mis.souri Pacific lines serve now virtually eve 
portion of the Mississippi valley, west of the great river fre 


gover^ent preliminary to admission into the Lnion, came before Qmaha south to the Gulf of Mexico and to the Rio Grande. 


the House of Representatives on Feb. 13, 1819, An amendment 
offered by Jamc.«i Tallmadge (1778-1853) of New York, which 
provided that the further introduction of slaves into Missouri 
.should be forbidden, and that all children of slave parents born in 
the slate alter its admission should be free at the age of 25, was 
adopted by the committee and incorporated in the Bill as finally 
passed (Feb. 17) by the house. The Senate refused to concur in 
the amendment and the whole measure, was lost. During the fol- 
lowing se.s.sion (1819-20), the house passed a similar bill with an 
amendment introduced by John W. Taylor (1784-1854; of New 
A’ork making the admission of the state conditional upon its 
adoption of a constitution prohibiting slavery. In the meantime 
the question had been complicated by the admission, in December, 
of Alabama, a slave .slate (the number of slave and free states 
now becoming equal), and by the passage through the house (Jan. 
3, 1820) of a bill to admit Maine, a free state. The Senate de- 
cided to connect the two measures, and passed a bill for the 
admission of Maine with an amendment enabling the people of 
Missouri to form a state constitution. Before the bill was returned 
to the house a second amendment was adopted on the motion of 


recent years the property has greatly developed. (L. W. B.) 

MISSOURI RIVER, the principal western tributary of t 
Mi.ssissippi river, U.S.A. It is formed at Three Forks, in t 
Rocky Mountain region of south-western Montana, by the co 
fluence of the Jefferson, Madison and Gallatin, thence it flo^ 
north into the plains, which it traverses in a course at first nort 
east, then east. Entering North Dakota, the river turns grad 
ally to the south-east, then south, and again south-eavSl, traversii 
both North and South Dakota. It forms the eastern boundary 
Nebraska and, in part, of Kansas, and crosses Missouri in 1 
easterly course to its junction with the Missis.sippi 17 in. abo- 
St. Louis, and 2,551 m. below the confluence of the three fori 
The stream which is known as the Jefferson river in its low 
course, Beaver Head river in its middle course and Red Ro< 
creek in its upper course, is really the upper section of the Mi 
souri; it rises on the border between Montana and Idaho, 20 1 
W. of the western boundary of the Yellowstone National par 
near the crest of the Rocky mountains, 8,000 ft. above the sc 


and 394 in. beyond Three Forks, and with this and the Low 
t , f Til- . 1 r , ■ ^Mississippi the Mis.souri forms a river channel about 4,240 i 

J B. Thomas (1777-1^50) of Illinois, excluding slavery from the in length, the longest in the world. The Madison and Gallal 
“puisiana Purchase north of 36° 30' (the southern boundary . forks rise within the Yellowstone park, and the Yellowstoi 
of Missouri), except within the limits of the proposed state of river, which is the principal tributary of the Missouri, traversi 
Missouri. The House of Representatives refused to accept this the park. The Missouri drains a basin having an area of aboi 


and a conference committee was appointed. There was now a con- 
troversy bctw'een the two houses not only on the slavery issue, but 
also on the parliamentary question of the inclusion of Maine and 
Missouri within the same bill. The committee recommended the 
enactment of two laws, one for the admission of Maine, the other 
an enabling act for Missouri, without any restrictions on slavery, 
but including the Thomas amendment. This was agreed to by both 


580.000 sq.m., 2,550 sq.m, of which are in Canada. 

Besides the Yellowstone and the three forks, there arc tl 
Platte, which ri.ses in two large branches in Colorado, and ll 
Milk, which rises in north-western Montana. The Kansas 
Kansas, the James and Big Sioux in the Dakotas, and the Ni 
brara in Nebraska, are the principal tributaries wholly of tl 
plains. In the mountain region the Missouri flows through dei 


houses, and the measures were pa.ssed, and were signed by Presi- j canyons and over several cascades. Below Great falls the sIow< 


dent Monroe rcs[x?ctively on March 3/6, 1820. On the constitu- 
lional side the Compromise of 1820 was important as the first 
precedent for the congressional exclusion of slavery from public 
territory acquired since the adoption of the Constitution, and also 
as a clear recognition that Congres.s has no right to impose upon a 


current is unable to carry all the silt brought down from tl 
mountains and plains, and consequently a winding and unstab 
channel has been formed on deep deposits of silt. Bends in tl 
river continue to develop by erosion until the neck between tv 
of them is cut off, and in the process numerous islands, sani 
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bars and crescent-shaped lakes are formed. Cottonwood, willow, 
cedar and walnut trees grow upon the banks that are for a time 
icft undisturbed, but years later the eroding current returns to 
undermine these banks and the trees fall in and are carried down 
stream as snags, which are specially dangerous to navigation. The 
niinimum discharge is 12,000 cu.ft. per sec. at Sioux City and 
23,000 at Kansas City. The maximum discharge is about 200,- 
000 cu.ft. ^er see. at Sioux City and approximately 500,000 at 
Kansas City. The waters of the Missouri begin to rise in March, 
and a high water stage is reached in April, as a re.sult of the .spring 
rains and the melting snow on the plains; a second high stage is 
j)roduced in June by the melting of the snow on the mountains. 
The fluctuation between extreme high and low water is 13*3 ft. 
at Pierre; 22.5 ft. at Sioux City; and at Kansas City 34*6 feet. 
The river is navigable to Fort Benton 2,285 m. above the mouth. 

The mouth of the Missouri was discovered in 1673 1 )y Mar- 
quette and Joliet, while they were coming down the Mississippi. 
Karly in the i8th century French fur-traders began to ascend the 
river, and in 1764 St. Louis was established as a depot; but the 
fir.st exploration of the river, from its mouth to its headwaters, 
was made in 1804-05 by Meriwether Lewis and William Clark. 
Lentil many years later the commerce on the river was restricted 
to the fur trade, and was carried on with .such primitive craft as 
the canoe, the pirogue, the bullboat, the mackinaw boat and the 
keeiboat. 

The first attempt to navigate the Missouri with steamboats was 
made in 18 ig. The American Fur company began to u.sc steamers 
in 1830, and from then until the advent of railways the steamboat 
on the Missouri was one of the most important factors in the 
development of the North-west. The traffic was at its height in 
1858, when no fewer than 60 regular packets were engaged in it, 
but its decline began in the following year with the completion 
of the Hannilial and St. Joseph railway to St. Joseph, Mo., and 
later on it had almost entirely disappeared. Various attempts 
have been made to revive river traffic in an effort to .secure 
cheaper transportation for the valley. 

The U.S. Congress has authorized the. improvement of the 
Missouri for navigation, with a view to .securing a navigable 
channel 6 ft. deep from the mouth to Sioux City, and for snag- 
ging, with some rock removal and bank protection to Fort Ben- 
ton. The Government has spent a})Out $26,000,000 on the section 
lielow Kansas City, about $3,000,000 on the section between 
Kansas City and Sioux City, and about $3,500,000 on the por- 
tion of the river above Sioux (?ity. It is expected that a channel 
capable of being used for barge traffic will be available to Kansas 
City in 1930. 

Bibliography. — F. V. Hayden, Gvologicnl Repo rt of the Exploration 
of the Yellowstone and Missouri Rivers (Washing, ton, i8(iq). Profile 
Surveys of the Missouri River from Great Falls to Three Forks, 
Montana (1914), which is Water-Supply Paper, No. 3O7, U.S. Geolog- 
ical Survey; J. V. Browser, The Missouri River and its Utmost Source 
(St. Paul, 1896) ; J. M. Hanson, 7'he Conquest of the Missouri (1909) ; 
The Annual Reports of the Chief of Kngineers, U.S.A.; IL M. 
Chittenden, History of Early Naviftalion on the Missouri River (1903) ; 
P. E. Chappel, A History of the Missouri River (Kansas City, 1005) ; 
C. P. Deatheragc, Steamhoating on the Missouri River in the Sixties 
(Kansas City, 1924). (E. Ja.) 

MIST: see Fog. 

MISTAKE, a misconception or error in thought or action. For 
its legal significance sec Contract. 

MISTLE THRUSH (Turdns viscivorus), a well-known 
European thrush, the largest found in Britain. The popular and 
specific names suggest that the bird eats mistletoe berries. The 
name is also spelt missel thrush. (Sec Thrush.) 

MISTLETOE (Visettm albiwi), a species of Vismtu, of the 
family Loranthaceac (q.v.). The whole genus is para.sitical, and 
contains about 20 .species, widely distributed in the warmer parts 
">f the old world; but only the mistletoe proper is a native of 
Europe. It forms an evergreen bush, about 4 ft. in length, thickly 
crowded with forking branches and opposite leaves, which are 
about 2 in. long, obovate-lanceolate in shape and yellowish-green; 
fbe dioecious flowers, which are small and nearly of the same 
folour but yellower, appear in February and March; the while 
berry when ripe is filled with a viscous semi-transparent pulp 


(whence bird-lime is derived). The mistletoe is parasitic both on 
deciduous and evergreen trees and shrubs. In England it is most 
abundant on the apple-tree, but rarely found on the oak. Poplars, 
willows, lime, mountain-ash, maples, are favourite habitats. The 
fruit is eaten by most frugivorous birds, and through their agency 
the plant is propagated. I'he sowing is ellected by the bird wiping 
its beak, to which the seeds adhere, against the bark of the tree on 
which it ha.s alighted. The viscid pulp soon hardens, affording a 
protection to the seed; in germination the sucker-root penetrates 
the bark, and a connection is established with the vascular tissue of 
the fir.st plant. The plant is slow in growth but it is very persis- 
tent, its death being determined generally by that of the tree on 
which it has established itself. The mistletoe so extensively used 
in England at Christmas is largely derived from the apple orchards 
of Normandy, but some from the apple orchards of lierefordshire. 

The American mistletoe (Phorcidcndron flavesccus), very simi- 
lar to the European mistletoe, occurs on deciduous trees, e.spe- 
cially on tupcio and red maple, from central New Jersey to Mis- 
souri and southward to Florida, lexas and New Mexico. The 
larger western form (var. macrophyllum), growing in bushy 
clumps 2 ft, to 8 ft. in diameter, is para.sitic chiefly on poplars 
and willows from Texas to central California. The common 
mistletoe (/*. viUosuin) of the Pacific coast occurs chiefly on oaks 
from Oregon to southern California and Arizona. Within the same 
range three other mistletoes are found: the cypress mistletoe (P, 
hollcana), with piearl-like berries; the juniper mistletoe (P. jum- 
perinum), with .scale-like leaves, growing on junipers and incense 
cedars; and the mesquite mistletoe iP. calif ornienm) ,\\\[\\ slender, 
pendulous branches, parasitic on mesquite, creosote-bush and 
cal 's-claw. 

MISTRAL, FREDERIC (1830-1914), ProvenQal poet, was 
born at Maillane (Bouches-du-Rhone ) on Sept. 8, 1830. In the 
autobiographical sketch prefixed to the Isclo d'or (1876) he tells 
us, with great simplicity and charm, all that is worth knowing of 
his early life. His father was a prosperous farmer, and his mother 
a simple and religious woman of the people, who first taught him 
to love all the songs and legends of the (‘ountry. In these early 
days on the farm he received tho.se first impressions which were 
destined to constitute one of the chief beauties of MirHo. In his 
ninth year Mistral was sent to a small school at Avignon, where he 
was very wretched at first, regretting ihe free outdoor life of the 
country. Gradually, however, his studies attracted him, above all 
the poetry of Homer and Virgil; and he translated the latter’s first 
eclogue, .showing his efforts to a young .schoolfellow, A. Mathieu, 
who was destined to play a part in the foundation of the Felibrige. 
When Roumanille (see PK()vr.Nc:AL Litt-ratuki: ) became an usher 
at Mistral’s school, the two, fired by the .same love of poetry and 
of their native Provence, soon became close friends. Returning to 
Maillane (1847) he .sketched a j>a.s(oral poem in four cantos (Li 
Mcissoun). With all his love for the country, he soon realized 
that file on a farm did not satisfy his amliition. So he went to 
study law at Aix, wdiere he contributed his first jniblished poems 
to Roumanille 's Li Prouvencalo (1852 ). He had become lianicic 
vn droit the year before, but now decided on a literary career. 
The Felibrige was founded in 185.^, and five years later appeared 
Mircio, the ma.sterpiece not only of Mistral, but so far of the 
entire school. The tale itself was nothing — the old story of a rich 
girl and her poor lover, keiil apart by the girl's parents. Mireille, 
in despair, wanders along a tract of country to the church of the 
Trois-Maries, in the hope that the latter may aid her. But the 
effort was too great : she sinks exhausted, and dies in the presence 
of her stricken parents and her frenzied lover. Into this simple 
web Mistral has woven dc.scriptions of ProveiK^al fife, scenery, 
character, customs and legends that rai.se the poem to the dignity 
of a rustic epic that is unique in literature. There is no deep psy- 
chology in the characters, but then the people depicted are .simple 
rustic folk, who wear their hearts on their sleeve. Hut Calendau 
(1867), the story of a princess held in bondage by a ruthle.ss brig- 
and, and eventually rescued by a youthful hero, is a comparative 
failure. The description of scenery is again masterly; but the old 
lore, which had charmed all readers in Mireio, here becomes 
forced, not inevitable. The characters are mere symbols — indeed 
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the whole poem is obviously an allegory, the princess standing for 
Provence, the brigand for France and the young lover for the 
Felibrige. Mistral lavished enormous labour on this work, which 
probably accounts for its lack of spontaneity, as also for the love 
he bears it. In 1S76 (the same year in which he married Mile. 
Marie Riviere, of Dijon ) was published the volume Lis Isclo d*Or 
— a collection of the shorter poems Mistral had composed from 
the year 1848 onwards. Here he is again at his very best. Old 
legends, sirvenirs (mostly, as in mediaeval times, poems with a 
tendency), and lyrics — ^all are admirable. Even the pieers tV occa- 
sion may be reckoned with the best of their kind. Two pieces, 
the Coupe and the Princcssc, aroused violent controversy on their 
first aptw^a ranee. They reproduce, in effect, the theme of Cakndau, 
and ^listral was accused of trying to sow discord between the north 
and south of France. He was altogether innocent of such a design. 
Nerto (1S84) is a charming talc of Avignon in the olden days, in 
which a girl's purity triumphs over her lover’s base designs and 
leads him to nobler thoughts. The play La Rcino Jano (1890) is 
a complete failure, if judged from the dramatic standpoint: it is 
rather a brilliant panorama, a series of stage pictures, and the 
characters neither live nor arouse our sympathy. In the great epic 
on the Rhone {Lou Pouemo dou Rouse, iScj;) the poet depicts the 
former barge-life of that river, and intertwines his narrative with 
the legends clustering round its banks, and with a graceful love 
episode. For the first time he employs blank verse, and uses it 
with great mastery, hut again the ancient lore is overdone. A 
splendid piece of work is Lou Tresor dou FiHihri^c (18S6). In 
the.se two volumes Mistral has deposited with loving care every 
word and phrase, every proverb, every scrap of legend, that he 
had gathered during his many years' journeyings in the south of 
France. In 1904 he was awarded a Nobel prize for literature. 

In 1906 he published a Provencal translation of Genesis and 
Olhades, in 1912, a collection of Provencal poems. His memoirs 
appeared, under the title il/r5 Ori^incs, in 1906. He died at j 
Maillane, near Marseilles, March 25, 1914. 

An excellent literary appreciation of the poet is that by Gaston j 
Paris. “Frederic ML^^tral” (originally in the Revue de Paris [Oct. and 
Nov. 18941 ; then in Penscurs ci Foeies (Paris, 1896 1). More elaborate | 
accounts arc Welter, Frederic SUsiral (Marburg, 1S99) ; and Downer, 
Fredhic Mistral (New York, 1901), with a full bibliography. 

See P. Krousse, Frederic Mistral (lOO.O ; E. Lefevre, Hihliographie 
mistralknne (iqo_]) : H. J, Bocken, Frederic Mistral (1910); J. 
Brocket, Frederic Mistral (1910) ; J. Charlcs-Roux, Le juhile de Fr. 
Mistral (1912) ; E. Ripert, La versification de Frideric Mistral (1917) ; 
P. Lasserre, Fredhic Mistral (1918) ; J. Vincent, Frederic Mistral: sa 
vie et son influence (1918). 

MISTRAL, a strong, dry, cold local wind which blow's from 
the north-w'est on to the shores of the Gulf of Lion, where in 
winter the warm air usually has a lower barometric pressure than 
that over the colder lands to the north. The w’ind is experienced 
over the whole of the north-west Mediterranean coastal land, but 
is most marked in the district of the Rhone delta, the record at 
Marseilles being 175 days in the year. The blowing of the mistral 
is accompanied by cloudless skies, brilliant suivshine, intense dry- 
ness and piercing cold. W’ith any increase of the atmospheric 
pressure differences it develops into a wind of great violence. 

MISURATA, a town of Tripolitania, Italian North Africa, 
J37 m. E.S.E. of Tripoli by road and 122 by sea. Pop. (1927) 
about 10.000. Situated on the Great Syrtis it is the second city in 
Tripolitania, the seat of the commissioner of the eastern di.slrict, 
and manufactures carpets and reed mats. Its port, an open road- 
stead. lies 7 m. E. at the north end of the salt marsh (Sebcha) of 
Tauorga, described by Strabo as about 40 m. long and nine wide. 
During the World War it w'as the capital of the ephemeral 
republic of Tripolitania. under the bandit Ramadan Scetcui. 
MITAU: wJf.lgava. 

MITCHAM, a suburb of London, in Surrey, England, 10 m. 
S. of London Bridge by rail. Pop. of the urban district (1921) 
35.119. Mitcham Common covers an area of 480 acres. The 
neighbourhood abounds in market gardens and plantations of 
aromatic herbs u.sed for scents, essences and chemicals. 

MITCHELL, DONALD GRANT^ (1822-1908), Ameri- 
can author, was bom in Norwich, Connecticut, on April 12, 1822. 
He graduated at Yale college in 1841 and studied law, but soon 


look up literature. Throughout his life he showed a particular 
interest in agriculture and landscape gardening, which he followed 
at first in pursuit of health. He produced books of travel, 
volumes of essays on rural themes, of w'hich My Farm of Edge- 
wood (1863) is best, sketchy studies of English monarchs 
and of English and American literature, and a charactcr-novd 
entitled Dr. Johns { 1 866 ) , et c. ; but he is best known as the author 
(under the pseudonym of “Ik. Marvel”), of essays contained in 
the volumes Reveries of a Bachelor ^ or a Book of the Heart (1850), 
and Dream Life, a Fable of the Seasons (1851). 

MITCHELL, JOHN THOMAS WHITEHEAD (1828- 

1895), English Co-operator, was born at Rochdale on Oct. 18, 
1 8 28. He w'as an illegitimate child, greatly attached to his 
mother, who, to support them, kept a small beerhouse and later 
let lodgings to workmen. Not only did poverty make his schooling 
irregular, but at the age of 10 or ii he worked in a cotton mill 
from 6 A.M. to 7 p.m. On Sundays he attended clas.ses to improve 
his reading and writing and to obtain some knowledge of less ele- 
mentary subjects. Later he was employed in the warehouse of a 
flannel mill at 1 6/- a week, rising to be manager. When he was 2 2 
he became superintendent of the Milton Road Congregational 
Sunday school, an office he held throughout his life. Through dis- 
cussions at the Sunday school his interest in co-operation was 
aroused; he joined the Rochdale Pioneers Co-operative Society in 
1S53, and served on its management commiltee for several years. 
In 1869, he was elected a director of the Co-operative Wholesale 
Society — started in 1S63, and its future still uncertain. 

Hitherto, the ideal of Co-operators liad been that manufacture 
should be carried on in self-governing workshops, the profits being 
divided amongst the workers. But a new principle had been in- 
troduced by the device of “dividend on purchase.” This brought 
success to the Rochdale Pioneers and a rapid increase in the num- 
ber of retail co-operative societies, w'hile productive workshops 
were continually failing. By this device, the surplus on trading 
was returned to the consumers, and profit-making was eliminated. 
A system was thus inaugurated in which the consumers organized 
di.stribution and production for use, to supply their own needs. 
Mitchell was the first to understand the possibilities of this system 
and something of its underlying theory (of which the full implica- 
tions were first shown by Mrs. Sidney Webb in 1891), and he be- 
lieved that it could become co-extensive with the nation. The 
success of this “Rochdale” system in England, largely due to 
Mitchell, has led to its being copied in 36 countries, and these 
national movements comprise now (1928) over 50,000,000 individ- 
uals. !Milchell was appointed chairman of the Co-operative Whole- 
sale Society in 1874; his bu.siness ability steered the C.W.S. 
through serious difficulties in the ’70s, and under his chairman- 
ship a strong financial position was built up, large developments 
in banking and manufacture being initiated. 

Mitchell never married and in his later years lived alone, looked 
after by a devoted neighbour — a man he had befriended on re- 
lease from prison. His income from Co-operative work never 
exceeded ii7o a year. This practical idealist had built up, through 
“voluntary socialism,” a great inheritance for his fellow.s, and 
so lived for what he called “the good of the body politic.” 

For accounts of Mitchell see C.W.S, Annual, 1S96 (Manchester), T’ 
Redlern, John T. W . Milchcll (Manche.ster, 19.23) ; Mrs. Sidney Wehh. 
The Discovery of the Consumer (1828). 

MITCHELL, MARIA (1818-1889), American astronomer, 
was born on Nantucket, Aug. i, i8t 8. Her astronomical worl: 
began as assistant to her father, William Mitchell, in makini: 
astronomical observations. On Oct. i, 1S47, she discovered a 
tele.scopic comet (.seen by De Vico, Oct. 3, by W. R. Dawes 
Oct. 7, by Madame Rumker, Oct. it). In 1865 she becami 
professor of astronomy and director of the observatory at Vassiu 
college; and in 1888 professor emeritus. She made photograidi;' 
of the sun and a special study of Jupiter and Saturn. She died at 
Lynn, Mass., on June 28, 1889. 

See Phebe Mitchell Kendall, Maria Mitchell: Life, Letters 
Journals (1896) ; In Memoriam (1889), by her pupil and successor ai 
Vassar, Mary W. Whitney; and a sketch by her brother, Henry 
Mitchell (1830-1902), himself a well-known hydrographer, in 
Proceedings of the American Academy of Arts and Sciences, vol. xxv- 
(1889-90), pp. 331-343- 



MITCHELL— MITE 


017 


MITCHELL, PETER CHALMERS (1864- ), British 

zoologist, was born at Dunfermline on Nov. 23, 1864, and was 
iducated at Aberdeen university, Christ Church, Oxford and at 
lierlin and Leipzig. From 1888 to 1891 he was university demon- 
strator in comparative anatomy at Oxford, and for the next two 
years was organizing secretary for technical instruction to the 
Oxfordshire County Council. He was later appointed lecturer 
in biology at Charing Cross hospital and at the London hospital, 
;ind in 1903 secretary to the Zoological Society of London. He 
;i]so did much useful work as a member of the committees on 
lishcry investigations and on sleeping sickness. During the World 
War he was attached to the Imperial General Staff and in 1918 
acted as liaison officer to the War Office and to the British War 
Mission. He was elected F.R.S. in 1906. 

His publications include Outlines of Biology (1894), The Biological 
Problem of To-day (1896), T. H. Huxley (1900), The Nature of Man 
(1904), The Childhood of Ammals (1912), Evolution and the War 
(1915) and various papers in The Anatomical Journal, 7 ' he Quarterly 
Journal of Microscopical Science, etc. 

MITCHELL, SILAS WEIR (1829-1914), American phy- 
sician and author, son of a physician, John Kearsley Mitchell, 
was born in Philadelphia, Feb. 15, 1829. He studied at the Uni- 
versity of Pennsylvania and in 1850 received the degree of M.D. 
from Jefferson Medical College. From the time of his Civil War 
experience as an army surgeon he was interested in nervous dis- 
eases, soon becoming an international specialist particularly re- 
nowned for his use of the “rest cure.” In 1863 he wrote a 
clever short story, combining physiological and p.sychological 
problems, entitled “The Case of George Dedlow,” published in 
the Atlantic Monthly. Thenceforward Dr. Mitchell divided his 
attention between professional and literary pursuits. lie wrote 
over 100 medical monographs and articles, the topics varying 
from the venom of poisonous snakes to neurasthenia. His Wear 
and 7 ' ear, or Hints for the Overworked (1871) might be classed 
as a best .seller of its day; and Fat and Blood (1877) was trans- 
lated into many languages. As a man of letters Dr. Mitchell 
wrote juvenile stories, several volumes of respectable verse, and 
prose fiction, perhaps the best being his historical novels Hugh 
Wynne, Free Quaker (1S07), The Adventures of Fran{:ois (1808) 
and The Red City (1008). Mitchell died in I’hiladelphia, Jan. 
4, 1014, the recipient of many academic and scientific honours. 
MitchelFs Complete Poems were published in 1914. 

See Beverly R. Tucker, S. Weir Mitchell (1914), and C. W. Burr’s 
oration S. Weir Mitchell (1920). 

MITCHELL, SIR THOMAS LIVINGSTONE (1792- 

1855), Australian explorer, was born at Craigend, Stirling.shirc, 
Siotland, on June 16, 1792. In the Peninsular War, he surveyed 
battlefields. As surveyor-general of New Sou-h Wales, he made 
lour exploring expeditions between 1831 and 1845, and discovered 
the Peel, the Namoi, the Gwyder and other rivers, traced the 
course of the Darling and Glenelg, and was the first to penetrate 
into that portion of the country which he named Australia Felix. 
In 1851 he was sent to report on the Bathurst goldfields, and in 
JS53 he again visited England and patented his boomerang pro- 
peller for steamers. He died at Darling Point, Sydney, on Oct. 5, 

His works include: Geographical and Military Surveying (1827); 
Three Expeditions into the Interior of East Australia (1S38) ; Journal 
id an Expedition into the Interior of Tropical Austialla (1848); an 
Australian Geography, and a translation of the Lusiad of Cam(»ens. 
fiuring his tenure of office as surveyor-general he published a map of 
the settled districts of New South Wales. 

MITCHELL, a city of South Dakota, U.S.A., 70 m. W. by 
of Sioux Falls, on the high banks of the crooked James river, 
an altitude of 1,322 ft.; the county seat of Davison county, 
b is on Federal highways 16 and 37, and is served by the Chicago, 
Milwaukee, St. Paul and Pacific and the Chicago, St. Paul, Min- 
^taixilis and Omaha railways. Pop. (1920) 8,478 (91% native 
"hite); 1928 local estimate 12,000. It is the centre of a rich 
iiuricultural area and the seat of Dakota Wesleyan university 
‘Methodist Episcopfil; established 1885). Its unique “corn pal- 
redecorated annually with corn, grains and grasses, is the 
of a harvest festival during the last week in Sc])tcmbcr. 
Mitchell was founded in 1879 and chartered as a city in 1883. 


MITCHELL, MOUNT, a peak of the Black mountains, a 
short cross range extending north from the Blue Ridge through 
Yancey county, North Carolina, in 35'’ 45' 53" N. and 82'’ 15' 55" 
W. It is the highest (0,686 ft. above sea-level) peak in the United 
States east of the Missis.sippi river. In the .same region there are 
about a dozen summits above 6,000 ft., the noblest of them being 
Blackstock Knob (6,378 ft.), Big Craggy Mount (6,070 ft.) and 
Balsam Cone (6,371 ft.). The mounlains of North Carolina were 
not subject to glaciation and are, therefore, covered with a m:intlc 
of .soil to the top, except for rocky precipices. They are covered 
with hardwood and pine forests in the lower elevations, and in 
the upper parts with an unbroken mantle of spruce and balsam fir. 

For elevation in North Carolina see Precise Triangulation, Traverse 
and Leveling in North Carolina (1924), whuh is special publication 
No. 101 of the U.S. Coast and Geodetic Survey. 

MITE, a name applied to an order of small Arachnida, and to 
a coin of slight value. The coin was originally a Flemish copper 
coin worth one-third or, a smaller fraction of the Flemish penning, 
penn}'. It is an expression in English for a coin of the smallest 
value, from its use in Mark xii., 43. 

In zoology, “mite” is the name for minute members of the class 
Arachnida {q.v.), which, with the ticks iq.v.), constitute the 
order Atari. 'I'he word “mile,” however, is merely a popular term 
and does not connote a natural assemblage. Mites arc spread from 
the arctic to the antarctic hemisphere, and inhabit land, fresli- 
v^raler and the sea. Many are permanent parasites; others for part 
of their life only. The largest species reach half an inch in length; 
while the smalle.st, the most diminutive Arthropoda, are invisible 
to the naked eye. 

Mites are divided into a number of families. The Bdellidae 
(Bdella) are free-living with long anienniform palpi. The large 
tropical forms above mentioned belong to the genus TromhidUim 
of the family Trombidiidae I'hey are covered with crimson 
velvety hairs. The legs arc adapted for crawling and the palpi 
arc raptorial. They are non-parasitic in the adult; but immature 
individuals of a British species (Microtromlndiinn Antmnnalv) are 
parasitic. {See Harvest Bug.) The Tetranychidae are related to 
the last. A well-known example, 'Pet ranyc hits triarius, spins webs 
and is sometimes called the money spider. The fresh-water Hy- 
drachnidae arc generally red or green and globular in shape. 
Their legs are furni.shed with long hairs fur swimming. The red ap- 
pears to he a warning colour. The marine Ilalacaridae creej> on 
.'jcaweeds and zoophytes. The Gamasidac are free-living with a 
thick exoskelelon, and allied to the ticks (q.v.). The Oribatidac or 
beetle-mites are non-parasitic, and go through remarkable meta- 
morphoses. The Sarcoptidae are mostly para.sitic. Some, how- 
ever, live in decaying substances, the best known being the chee.se- 
mite {Tyroglyphiis siro). An allied species {T. entomophagns) 
damages collections of insects by destroying the specimens. They 
may be exterminated by benzine. 

The mites are parasitic upon mammals and birds. They belong 
to the four families, Gama.sidae, Trombidiidae {vide supra), Sar- 
coi)tidae and Demodicid:ie. Most of the Gama.sidae are free-living. 
The family, however, contains an aberrant genus, Dermanyssiis, 
of which one species, “red-mite,” D, gallmie, is found in fowl- 
houses, dovecotes and bird-cages. During the day they lurk in 
tracks and emerge at night. They do much damage to the birds 
by sucking their blood and by depriving them of rest. Birds are 
also attacked by many si)ecics of Sarcoptidae (Pterolichus and 
Analges) living on and between the barbules of the feathers. They 
are apparently harmless. Epidermoptes occur on di.seased fowls 
and live on the skin at the base of the feathers where they cause 
an accumulation of yellowish scales. Cytolechus lives in the con- 
nective tissue round the respiratory organs, or in the air sacs. 
They also penetrate to certain internal organs, and give rise to 
tubercle-like nodules. 

The cutaneous mites mentioned above, merely suck the blood 
or feed upon the feathers, scurf and desquamating epidermis. 
Some species, however, give rise to a contagious disease known as 
scabies or mange. These mites belong to the Sarcoptidae and 
Demodicidae. A variety of species are responsible for Sarcoptic 
mange, Sarroptes mntans producing it in the feet of birds. 
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I cat her scabies of poultry is caused by S. laevis. Three genera 
of Sarcoptidae, namely Sarcoptes, Chorioptes and Fsoroptes 
cause mange or scabies in mammals, the mange produced by 
Sarcoptes being the most serious, because the females of the 
species scabici, burrow beneath the skin and are more difficult to 
kill. Their multiplication is very rapid. The numerous forms de- 
scribed from different mammals are probably all merely temporary 
varieties of a single species. Mange, if taken in time, can be cured 
by applications of sulphur ointment. Demodex folliculonm gives 
rise to “Dernodecic or follicular mange,” which is difficult to cure 
on account of the deep situation of the parasites. These infest the 
hair follicles and sebaceous glands in man and other animals. 
They differ from those previously noticed in the reduction of their 
legs and the elongation of the abdomen. They occur on domesti- 
cated animals, as well as on mice and bats. 

The family Eriophyidac or gall-mites produce in plants results 
analogous to those produced in animals by SarcopLidae and Demo- 
dicidae. As in the Demodicidae the abdomen is elongate, but the 
Eriophyidac differ from all other mites in having lost the last two 
pairs of legs. The best known of the excrescences or galls which 
they produce are the nail-galls of the lime caused by Eriophyes 
tiliar. Many spt‘cics have been described. They inflict consider- 
able loss upon fruit-growers bv destroying the buds of the trees. 

MITFORD, MARY RUSSELL (17S7-1855), English 
novelist and dramatist, only daughter of Dr. George Mitford, or 
Midford, was born at Alre.sford, Hampshire, on Dec. 16, 1787. 
She retains an honourable place in literature as the authoress of 
Our Village (1824-32), a series of sketches of village scenes 
and characters unsurpassed in their kind, and as fresh as if they 
had been written yesterday. Miss Mitford lived in close at- 
tendance on an eccentric father, refused all holiday invitations 
because he could not live without her, and worked incessantly for 
him except when she broke off her work to read him the sporting 
newspapers. Her writing has the charm of perfectly unaffected 
.spontaneous humour, combined with quick wit and real literary 
skill. Miss Mitford met Elizabeth Barrett (Mrs. Browning) in 
1836, and the acquaintance ripened into a warm friendship. The 
strain of poverty began to tell on her work, for although her 
books sold at high prices, her income did not keep pace with her 
father's extravagances. In 1837, however, she received a civil list 
pension, and five year.s later her father died, A subscription was 
raised to pay his debts, and the surplus increased the daughter’s 
income. She died at Swallow^field, near Reading, on Jan. 10, 1855. 
Her father was a curious character. He first spent his wife’s for- 
tune then the greater part of i2o,ooo which his daughter won in a 
lottery at the age of ten. 

Miss Mitforcl wrote poems in the manner of Coleridge and 
Scott {Miscellaneous rer5e.v, iSio, reviewed by Scott in the Quar- 
ierly; Christine ^ a metrical tale, 1811; Blanche, 1813). Several 
of her j)lay.s were produced with success, notably Julian (1823), 
The Foscari (1S26), Riciizi (T82S), and Charles I. (1834). BcU 
jord Re\:is, a novel idealizing Reading, was published in 1835. 

Her Recollertions of a Literary Life ^1852) is a series of causeries 
aliout her favourite books. Her talk w'as said by her friend.s, Mrs, 
Browning and Herngist Horne, to have been even more amusing than 
her book.s, and five volumes of her Life and Letters, published in 1870 
and 1872, show' her to have been a delightful letter- writer ; see 
L’Estrange, Life of Miss Af. Russell Mitford with letters (3 vols., 
i 80 y) ; W. Roberts, Mary Russell Mitford, Her Life and Friendship 
(jyJS)- 

MITFORD, WILLIAM (1744-1827), English historian, 
born at Beaulieu, Hants, on Feb. 10, 1744. the son of a barrister. 
He was educated under William Gilpin at Cheam and at Queen’s 
College, Oxford. He then read at the Middle Temple. After his 
marriage (1766) with Fanny MoIIoy he retired to Exbury, where 
he occupied himself with Greek language and literature. After 
hi.s wife’s death in 1776 he .spent much time abroad. He sal in the 
Hou.se of Commons with intervals, from 1785 to 1818. Mitford 
died at Exbury on Feb. 10. 1827. In addition to his History of 
Greece, he published a few' smaller works, the most important of 
w'hich W'as an Essay on the Harmony of Language, 1774. The 
style of Mitford is natural and lucid, but without the rich colour 
of Gibbon. Mitford was an impas.sioned anti-Jacobin, and his 


partiality for a monarchy led him to be unjust to the Atheniaiij^ 
and the appearance of Grote’s work eclipsed Mitford’s History 
Clinton, in his Fasti hellenici, charged Mitford with “a genera 
negligence of dates,” though admitting that in his philosophica 
range “he is far superior to any former writer” on Greek historv 

MITHILA, an ancient kingdom of India, corresponding t( 
that portion of Behar lying N. of the Ganges, with an extensior 
into Nepal, where was the capital of Janakpur. Its early history 
is obscure, but it has always been noted for its peculiar conserva- 
tism and the learning of its Brahmans. Maithili is a dialect ui 
Bihari, with an archaic grammar and literature of its own. 

MITHRADATES, less correctly Mithridates, a Persian 
name derived from Mithras (q.v.), the sun-god, and the Indo- 
European root da, “to give,” i.e., “given by Mithras.” The namt' 
occurs also in the forms Mitradates (Herod, i. no) and Mchcr- 
dates (Tac. Ann. xii. 10). It was borne by a large number of 
Oriental kings, soldiers and statesmen. The earliest are Mithra- 
dates, the eunuch who helped Artabanus to assassinate Xerxes 1. 
(Diod. xi. 69), and the Mithradates who fought first with Cyru.<^ 
the Younger and after his death with Artaxerxes against the 
Greeks (Xen. Amh. ii. 5, 35; iii. 3, i-io; iii. 4, 1-5), and is the 
ancestor of the kings of Pont us. The most important are threr 
kings of Parthia of the Arsacid dynasty, and six (or four) king.^ 
of Pont us. There were also two kings of Commagene, two of the 
Bo.sporus and one of Armenia (a.d. 35-51). 

Kings of Parthia. — Mithradates I. (Arsaccs VI.), successor 
of his brother, Phraates I., came to the Parthian throne about 
175 B.c. The first event of his reign was a war with Eucratides 
of Bactria, who tried to create a great Greek empire in the East. 
At last, when Eucratides had been murdered by his son about 1 50. 
Mithradates was able to occupy some districts on the border of 
Bactria and to conquer Arachosia (Kandahar); he is even said to 
have crossed the Indus (Justin 41, 6; Strabo xi. 515, 517; cf. 
Orosius v. 4. 16; Diod. 33, 18). Meanwhile the Seleucid kingdom 
was torn by internal dissensions, fostered by Roman intrigues. 
Phraates I. had already conquered eastern Media, about Rhagae 
(Rai), and subjected the Mardi on the border of the Caspian 
(Justin 41, 5; Isidor. Charac. 7). Mithradates I. conquered the 
rest of Media and advanced towards the Zagros chains and the 
Babylonian plain. In a war against the Elymaeans (in Susiana) 
he took the Greek town Seleucia on the Hedyphon, and forced 
their king to become a vassal of the Parthians (Justin 41, h; 
Strabo xv. 744). About 141 he must have become master of 
Babylonia. By Diodorus 33, 18 he is praised as a mild ruler; 
and the fact that from 140 he takes on his coins the epithet 
Philhellen (W. Wroth, Catalogue of the Coins of Parthia, p. 14 
seq.; till then he only calls himself “the great king Arsakes”) 
shows that he tried to conciliate his Greek subjects. The Greek.*?, 
however, induced Demetrius II. Nicator to come to their deliver- 
ance, although he was much pressed in Syria by the pretender 
Diodotus Tryphon. At first he was victorious, but in 138 he wn.*' 
defeated. Mithradates settled him with a royal household in 
Hyrcania and gave him his daughter Rhodogune in marriage 
(Justin 36, I, 38, 9; Jos. Ant. 13, 5, ii; Euseb. Chron. 1 . 257. 
Appian Syr. 67). Shortly afterwards Mithradates 1 . was suc- 
ceeded by his son Phraates II., the real founder of the Arsacid 
Empire. 

Mithradates II. the Great, king of Parthia (c. 120-88 b.c ). 
saved the kingdom from the Mongolian Sacae (Tochari), who had 
occupied Bactria and eastern Iran, and is said to have extended the 
limits of the empire (Justin 42, 2, where he is afterwards con- 
fused with Mithradates III.). He defeated King Artavasde.^ ol 
Armenia and conquered seventy valleys; and the prince Tigranes 
came as hostage to the Parthians (Justin 42, 2; Strabo, xi. 5 ' - ^ 
In an inscription from Delos (Dittenberger, Or. gr. inscr. 430' 
is called “the great King of Kings Arsakes.” He also interfcni* 
in the wars of the dynasts of Syria (Jos. Ant. xiii. 14, 3). He wa- 
the first Parthian king who entered into negotiations with Roin‘^ 
then represented by Sulla, praetor of Cilicia (92 b.c.). 

Mithradates III. murdered his father Phraates III. about .‘^7 
B.C., with the assistance of his brother Orodes. He was made kmP 
of Media, and waged war against his brother, but was soon 
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deposed on account of his cruelty. He took refuge with Gabinius, 
the Roman proconsul of Syria. He advanced into Mesopotamia, 
but was beaten at Seleucia by Surenas. fled into Babylon, and after 
a long siege was taken prisoner and killed in 54 by Orodes I. (Dio 
Cass. 39, 56; Justin 42, 4; Jos Bell, i. 8, 7 Ant, 14, 6, 4). 

A Parthian king Mithradates, who must have occupied the throne 
for a short time during the reign of Phraates IV., is mentioned by 
Jos. Ant, xvL 8, 4, in 10 b.c.; another pretender Meherdates was 
brought from Rome in a.d. 49 by the opponents of Gotarzes, but 
was defeated (Tac. Ann. xi. 10, xii. 10 sqq.). The name of another 
jjretender Mithradates (often called Mithradates TV.) occurs on a 
coin of the first half of the 2nd century, written in Aramaic accom- 
jjanied by the Arsacid titles in Greek (Wroth, Caial. of the Coins of 
Parthia, p. 219) ; he appears to be identical with Meherdotes, one of the 
rival kings of Parthia who fought against Trajan in 116; he died in 
an attack on Commagene and appointed his son Sanatruces successor, 
who fell in a battle against the Romans (Arrian ap. Malalas, Chron, 
pp. 270, 274). (Ed. M.) 

Kings of Pontus. — The kings of Pontus were descended from 
one of the seven Persian conspirators who put the false Smerdis 
to death. Darius I.) According to Diodorus Siculus, three 
members of his family — Mithradates, Ariobarzanes, Mithradates 
— ^were successively rulers of Ciu.s on the Propontis and Carine 
in Mysia. The last of these was put to death in 302 n.c. by Anti- 
gonus, who s-uspected him of having joined the coalition against 
him. He was succeeded by his son Mithradates I. or III. (if the 
two dynasts of Cius be included^), the founder KTiffTrjs of the 
Pontic kingdom, although this distinction is by some attributed 
to the father. W^arned by his friend Demetrius, the son of 
Antigonus, that he was threatened with the same fate as his 
father, he fled to Paphlagonia, where he seized Cimiata. a fort 
at the foot of the Olgassys range. Being joined by the Mace- 
donian garrison and the neighbouring populations, he conquered 
the Cappadocian and Paphlagonian territories on both sides of 
the Halys and assumed the title of king. Before his death he 
further enlarged Pontic Cappadocia. He was succeeded by 
Ariobarzanes, who left the throne to Mithradates II. (c. 256- 
igo, according to Meyer, Mithradates II. atvd ///.)» a mere child. 
Early in hLs reign the Gauls of Galatia invaded his territory. 
Mithradates was at the battle of Ancyra (c, 241), in which he 
assisted Antiochus Hicrax against his brother Seleucus Callinicus, 
in .spite of the fact that he had married the daughter Df the latter 
with Greater Phrygia as her dowry. His two daughters, both 
named Laodice, were married, one to Antiochus the Great, the 
other to his cousin Achaeus, a dynast of Asia Minor. He unsuc- 
cessfully attacked Sinope, which was taken by his succes.sor 
Pharnaces, the brother (not the son) of Mithradates III. (169- 
I’l), surnamed Philopator, PhiladcJphus and Euergetes. .Accord- 
ing to Meyer, however, there were two king-. (Mithradate.s IV. 
Philopator and V. Ener^rtes ). He wms the first king of Pontus to 
recognize the suzerainty of the Romans, of w^hom he was a loyal 
•■»lly. He assisted Altalu.s 11 . of Pergamunx to resist Prusias 11 . 
of Bithynia; furnished a contingent during the Third Punic War: 
:m(l aided the Romans in obtaining possession of Pergamum, be- 
queathed to them by Attains III., but claimed by Aristonicus, a 
natural son of Eumenes II. Both Mithradates and Nicomedes of 
Bithynia demanded Greater Phrygia in return for their services. 
It was awarded to Mithradates, but the senate refused to ratify 
the bargain on the ground of bribery. For several years the kinp 
of Pontus and Bithynia bid against each other, till in 116 Phr>'gia 
was declared independent, although in reality it was treated as 
part of the province of Asia. Mithradates appears to have taken 
it without waiting for the decision of the .senate. He invaded 
Cappadocia, and married his daughter to the young king, 
Ariarathes Epiphanes; bought the succession from the last king 
of Paphlagonia, and obtained a kind of protectorate over Galatia. 
He was a great admirer of the Greeks, who called him Euergetes; 
he removed his capital from Amasia to Sinope, and bestowed 
liberal gifts upon the temples of Delos and Athens. At the height 
of his power he was assassinated by his courtiers during a banquet 
in his palace at Sinope. 

^There is much difference of opinion in regard to the kings of 
I'ontus called Mithradates to the accession of Mithradates Eupator. 
E«l. Meyer reckons five, T. Reinach three. 


Mithradates VI. Eupator, called the Great, a boy of eleven, 
now succeeded his father. Alarmed at the attempts made upon 
his life by his mother, he fled to the mountains and was for many 
years a hunter. In iii he returned to Sinope, threw his mother into 
prison, and put his younger brother to death. Having thus estab- 
lished himself on the throne, he turned his attention to conquest. 
In return for his assistance against the Scythians, the Greeks of 
the Cimmerian Bosporus and the Tauric (!hcrsonese recognized his 
suzerainty. He occupied Colchi.s, Paphlagonia and part of Galatia; 
set his son Ariarathes on the throne of Cappiulocia and drove out 
Nicomedes 111 ., the young king of Bithynia. The Romans re- 
stored the legitimate kings, and-, while apparently acquiescing, 
Mithradates made preparations for war. He had long hated the 
Romans, who had taken Phrygia during his minority, and he aimed 
at driving them from Asia Minor. The cause of rupture was the 
attack on Pontic territory by Nicomedes at the in.stigation of the 
Romans. Mithradates, unable to obtain satisfaction, declared war 
(88 B.C.). He rapidly overran Galatia, Phrygia and Asia, defeated 
the Roman armies, and ordered a general massacre of tlie Romans 
in Asia. He sent large armies into European Greece, and his 
generals occupied Athens. But Sulla in Greece and Fimbria in 
Asia defeated his armies in .several battles; the Greek cities were 
disgusted by his severity, and in 84 he concluded peace, abandon- 
ing all his conquests, surrendering his fleet and paying a line of 
2.000 talents. During what is called the Second Mithradalic War, 
Murena invaded Pontus without any good reason in 83, but w'as 
defeated in 82. Hostilities were suspended, but dis])utes con- 
stantly occurred, and in 74 a general war broke out. Mithradates 
defeated C'otta, the Roman consul, at Chalccdon; but Lucullus 
worsted him, and drove him in 72 to take refuge in Armenia with 
his son-in-law Tigranes. After two great victories at Tigranocerla 
(69) and Artaxata (68), Lucullus was disconcerted by mutiny and 
the defeat of his lieutenant Fabius. {Sco Lucutj.us.) Ir 66 he was 
superseded by Pompey, who completely defeated both Mithrndaces 
and Tigranes. The former established himself in 64 at Panti- 
capaeum, and was planning new campaigns against the Romans 
when his own troops revolted, and, after vainly trying to poison 
himself, he ordered a Gallic mercenary 4.0 kill him. So perished 
Rome’s greatest enemy in Asia Minor. Ilis body was sent to 
Pompey, who buried it in the royal sepulchre at Sinope. 

Ancient authorities have invested Mithradates with a halo of 
romance. His courage, his bodily strength and size, his skill in 
the use of weapons, in riding, and in (he chase, his speed of foot, 
his capacity for eating and drinking, his ]x*net rating intellect and 
his mastery of 22 languages are celebrated to a degree which is 
almo.st incredible. With a .surface glos.s of Greek education, he 
united the subtlety, the superstition, and the obslinate endurance, 
of an Oriental. He collected curiosii ies aiul work.s of art ; he 
assembled Greek men of letters round him; he gave ])rizes to the 
greatest poets and the best caters. He spent much of his time in 
practising magic and it was believed that he had so .saturated his 
body with poisons that none could injure him. He trusted no 
one; he murdered his mother, his sons, the sister whom he h;ul 
married; to prevent his harem from falling to his enemies he 
murdered his concubines, and his followers were never .safe. 

SeeT, Reinach, Mifhridate Eupatnr (1800; Ger. tran.^. bv A. Goetz, 
1895, with the author’s correciioas and additions) ; also E. Meyer, 
Geschichte des Kdnisreichs Pont 05 (1879). 

MITHRAS (Mitttres, Mithra), a god, mentioned in San.skrit 
and Old Persian documents and thus probably older than the 
separation of the Iranian stock from the Aryan invaders of India. 
{See India^ History; Persia, History.) 

History.— Although mentioned by Greek writers, particularly 
of Hellenistic date, as an important Persian deity, his history is ob- 
scure. In Zoroastrianism as we know it. he is simply a Yazata, 
a kind of angel, a power of light who fights on the side of 
Ahura-Mazda. This warlike characteri.stic he seems always to have 
retained. But other evidence exists to show that his position 
remained higher than this would indicate Names compounded 
of his (e.g., Mithradates) arc common among Orientals of various 
epochs; his festival, the Mithrakana, (sixteenth day of the seventh 
month; both month and day were especially sacred to him) was 
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brilliant, and modified forms of it survived to Muslim times. 

His cult naturally .spread with the Persian conquests, and in 
particular, he reached the Euphrates valley, where he was so 
long settled that several Greek and Roman writers speak of him 
as an Assyrian god. Another branch of his cult, of some impor- 
tance for later developments, was established in Cilicia; but for 
some reason he never penetrated to the western parts of Asia 
Minor till late times, about the beginning of the Christian era. 
Naturally, the concept of him was modified by contact with 
foreign cults, and in particular, he tended to be identified, or at 
least brought into close association with, the Sun. Perhaps as a 
result of the accretion of foreign worshippers, his cult took on, 
if it did not already possess, the form of a mystery, with more or 
less definite grades of initiation and ceremonials of purification, 
penance and so forth, appropriate to .such a worship. 

Mithraism w’as first transmitted to the Roman w’orld during the 
T.st century n.c, by the Cilician pirates captured by Pompey. 
As late as the time of Augustus it w^as but little known in Roman 
territory, and gained a firm foothold in Italy only gradually, as a 
result of Rome's increasing hold upon Asia. 

Towards the clo.se of the and century the cult had begun to 
spread rapidly through the army, the mercantile class, slaves 
and actual propagandists, all of which cla.sses w’ere largely com- 
posed of Asiatics. It throve, especially among military po.sts, and 
in the track of trade, notably at ports. The German frontiers 
afford most evidence of its prosperity. Rome itself was a favour- 
ite seat of the religion. From the end of the 2nd century the 
emperors encouraged Mithraism, because of the support which it 
afforded to the divine right of monarchs. The Persian belief that 
the legitimate sovereign reigned by the grace of Ormazd, W'hose 
favour was made manifest by the sending of the Hvareno, a kind 
of celestial aureole of fire, resulted in the doctrine that the sun 
was the giver of the Hvarend, Mithras, identified with Sol In- 
victus, thus became the giver of authority and victory to the 
imperial house. 

The beginning of the downfall of Mithraism dates from a.d. 275, 
when Dacia was lost to the empire. The aggression of Christianity 
also w’as now more effective. The emperors, however, favoured 
the cult, which was the army's favourite until Constantine de- 
stroyed its hopes. The reign of Julian and the u.surpation of 
Eugenius renewed the hopes of its devotees, but the victory of 
Theodosius (394; may be considered the end of its existence. It 
still .survived in certain cantons of the Alps in the 5th century, 
and clung to life with more tenacity in its Eastern home. 

Sources, Remains, Ritual. — The sources of present know- 
ledge regarding Mithraism consist of the Vedas, the Avesta, the 
Pahlevi writings, Greek and Latin literature and inscriptions, 
and the cult monuments. The la.st include (aj some hundreds of 
sculptures, (b; numerous chapels, which are grottoes {spelaca) 
underground, or imitations thereof in masonry. The average 
grotto held from fifty to a hundred persons. The .size of the 
sanctuaries, however, was compensated for by their number. 

The typical bas relief, which is found in great abundance in 
the museums of Europe, invariably reprc.sents Mithras, under 
the form of a youth with conical cap and flying (lraper>% .slaying 
the .sacred bull, the scorpion attacking the genitals of the animal, 
the serpent drinking its blood, the dog .springing towards the 
wound in its side, and frequently, in addition, the Sun-god, his 
mcs.senger the raven, a fig-tree, a lion, a ewer, and torch-bearer.s. 
The relief is in some instances enclosed in a frame of figures and 
scenes in relief. The smaller reliefs Cumont arranges in two 
group.s; (i ) Infinite Time {Zrvan Akarana ) called in Greek xpows, 
identified by theorists of that day with xpovos ; in Latin, Suturnus; 
Tellu.s and Atlas supporting the globe, representing the union of 
Earth and Heaven; Oceanus; the Fates; Infinite Time giving into 
the hand of hi.s cessor Ormazd the thunderbolt, the symbol of 
authority; Ormazd struggling with a giant of evil — the Mithraic 
gigantomachy. (2) The birth of Mithras; then the god nude, cut- 
ting fruit and leaves from a fig-lrec in w^hirh is the bust of a deity, 
and before which one of the winds is blowing upon Mithras; the 
god discharging an arrow against a rock from which springs a foun- 
tain; the bull in a small boat, near which again occurs the figure of 


the animal under a roof about to be set on fire by two figures ; the 
bull in flight, with Mithras in pursuit; Mithras bearing the bull on 
his shoulders; Helios kneeling before Mithras; Helios and Mithras 
clasping hands over an altar; Mithras with drawn bow on a run- 
ning hor.se; Mithras and Helios banqueting; Mithras and Helios 
mounting the chariot of the latter and riding over the ocean. 

These documents Cumont interprets tentatively as follows. The 
head of the divine hierarchy of Mithras was Infinite Time; Heaven 
and Earth were his offspring, and begat Ocean. From Heaven 
and Earth sprang the remaining members of a circle analogous 
to the Olympic gods. Ahriman was also the son of Time. Mithras 
was the most important member of the circle, the mediator 
between man and the supreme god. 

The Mithras legend has been lost, and can be reconstructed 
only from the sculptures. Mithras was born of a rock, the marvel 
being .seen only by certain shepherds, who brought gifts and 
adored him. Chilled by the wind, the new-born god went to a fi^- 
Iree, ])artook of its fruit, and clothed himself in its leaves. He 
then undertook to vanquish the beings already in the world, and 
rendered subject, to him first the Sun, with whom he concluded 
a treaty of friendship. Next, he captured the sacred bull which 
had been created by Ormazd. This by order of the Sun, who sent 
his messenger the raven, he reluctantly sacrificed. From the dyin^ 
animal sprang the life of the earth, although Ahriman .sent his 
emissaries to prevent it. The soul of the bull rose to the celestial 
sjjheres and became the guardian of herds and flocks under the 
name of Sih^anus. Mithras was through his deed the creator of 
life. Meanwhile Ahriman sent a terrible drought uj-ion the land. 
Mithras defeated his purpose by discharging an arrow against a 
rock and miraculously drawing the water from it. Next Ahri- 
man .sent a deluge, from which one man escaped in a boat with 
his cattle. Finally a fire desolated the earth, and only the crea- 
tures of Ormazd e.scaped. Mithras, his work accomplished, ban- 
queted with the Sun for the last time, and was taken by him in his 
chariot to the habitation of the immortals, whence he continued 
to protect the faithful. 

As regards the organization of Mithraism, S. Jerome (Epist. 
107, 2) and inscriptions preserve the knowledge that the mystic, 
sacratuSy passed through seven degrees, w^hirh probably cor- 
responded to the seven planetary spheres traversed by the soul 
in its ascent; Corax , Raven; Crypliius, Hidden (Kpixpios) (cyry- 
phus, the. mss. corrected by Hilberg from inscr. ; (he initiate was 
perhaps veiled ). Miles y Soldier, signifying the holy warfare against 
evil in the service of the god; Lcoy Lion, symbolic of the element 
of fire; Prrscs, Persian (r/. the Christian use of “Israel,” “Zion,” 
etc.) IlcliodromiiSy Courier of the Sun; Pater, Father, a dcgri'c 
bringing the mystic among those w^ho had the general direction of 
the cull for the rest of their lives. 

Of the seven degrees, tho.se mystics not yet beyond the third, 
MilvSy were not in full communion, and were called virripeTovvTt^ 
(servants); w^hile the fourth degree, Leo, admitted them into the 
class of the fully initiate, the tiertxoPTts (participants). No 
women were connected with the cult. A sacred communion of 
bread, w^atcr and possibly wine, compared by the Christian 
apologists to the Eucharist, was administered to the mystic w’ho 
was entering upon one of the advanced degrees. 

The Mithraic priest, sacerdos or antistes, was sometimes also 
of the degree of pater, Tertullian (De pracscr. haeret. 40) calls the 
chief priest sumnius pout if ex, probably the pater patrum who had 
general supervision of all the initiates in one city, and states lhai 
he could marry but once. According to the same author, then* 
were Mithraic, as well as Christian, virf;ines ct continentes. Each 
day of the week was marked by the adoration of a special plane.' 
the sun being the most sacred of all. 

The Mithraic community of w^orshippers, besides being a si)iiii- 
ual fraternity, was a legal corporation enjoying the right oi 
holding property, with temporal officials at its head, like any other 
sodalitas. The cult was supported mainly by voluntary contri- 
bution. An abundance of cpigraphic evidence testifies to the 
devotion of rich and poor alike. 

Moral Influence. — ^Like all the mystery religions (see 
tery) of that day, Mithraism attracted neophytes by claiming to 
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possess ancient and divine wisdom and by holding out hopes of 
a blessed immortality in union with a god. But it would seem, 
in addition, to have had a high moral standard. The “soldier” of 
Mithras, like the “soldier” of Christ, was a warrior on the side 
of good against evil. While observing ritual, he had also to 
be morally pure and upright. Those who were so, might hope to 
regain, by successive degrees (corresponding according to the 
popular astrological doctrine, to the seven planets), the original 
l)eatitude of the soul; the wicked fell to the portion of Ahrinian. 

Relation to Christianity. — The most interesting aspect of 
Mithraism is its antagonism to Christianity. Both religions were 
of Oriental origin; they were propagated about the same time, 
and spread with equal rapidity on account of the same causes, 
vix., the unity of the political world and the debasement of its 
moral life. The points of collision were especially at Rome, 
in Africa, and in the Rhone Valley, and the struggle was the 
more obstinate because of the resemblances between the two re- 
ligions, which were so numerous and so dose as to be noticeable 
as early as the and century, causing mutual recrimination. 

The fraternal spirit of the first communities, and their humble 
origin; the connection of their central figures with the Sun; 
Ihc legends of the shepherds with their gifts and adoration; the 
tlood, and the ark; the rcprc.scntation in art of the fiery chariot; 
the drawing of water from the rock; the use of bell and candle, 
holy water and the communion; the sanctification of Sunday and 
of the 25lh of December; the insistence on moral conduct, the 
emphasis placed upon abstinence and self-control; the doctrine of 
heaven and hell, of primitive revelation, of the mediation of the 
Togos emanating from the divine, the atoning sacrifice, the con- 
.slant warfare between good and evil and the final triumph of the 
former, the immortality of the soul, the last judgment, the resur- 
rection of the flesh and the fiery destruction of the universe — ^are 
some of the re.semblances which, whether real or only apparent, 
enabled Mithraism to prolong its resi.stance to ('hri.stianity. At 
their root lay a common Eastern origin rather than any borrowing. 

Neither these resemblances, many of which can be found in all 
Ihe mystery cults, nor the approach made by Mithraism to be- 
coming a universal religion, should be exaggerated. As regards 
the latter, it could never have been really universal, for it ap- 
parently quite excluded women; also, it was a compromise with 
polythei.sin, and, as such, weaker than its uncompromising rival. 
jMoreover, like all the other mystery-cults, it had as its central 
tigure a mythical, not a historical personage. Many elements of 
it pas.sed into Manichneism, which seems to have provided a 
half-way hou.se for tho.se who were not prepared to accept the 
C'hristian theology in its entirety. 

Rtbliogkapiiy. — Chief work, F. Cumont, Text-^ ct Monuments 
mh rvlatijs aux Mystercs dc Mithniy 2 vols, (Krussd-S i8(}6, 1890, bib- 
liography). Shorter works by same author, art. Mithras in Rosrher’s 
Lrxikon; Lcs religions orimiales dans Ic pa^anisme romain (1907). 


was born in Buenos Aires on July 26, 1S21, the son of an Argentine 
army officer. While still a youth his political views caused him 
to seek refuge in Montevideo, and he spent the next 15 years 
in exile, serving in the sieges of Montevideo in 1838 and 1843-46 
as captain and lieutenant -colonel, commanding the government 
artillery' in Bolivia, 1847-48, and editing El Mcrcurio in Valparaiso, 
Chile, 1S48-49, until his oppo.sition to the government compelled 
him to leave that country. In 1S52 he returned to Argentina and 
coinmantled the Uruguayan artillery in the battle of Monte 
Caseros (Feb. 3, 1S52) where Gen. Urquixa overthrew the dic- 
tator Rosas. Elected deputy to the provincial legislature of 
Buenos Aires, he led the opposition to Urquiza s Federal plan of 
Government, was appointed provincial minister of war in 1853 
and in j86o governor of the province. In 1850 the estrangement 
between Buenos Aires and the Confederation resulted in war. 
Mitre, commanding the provincial forces, was beaten in the battle 
of Cepeda (Oct. 22, 1859) and Buenos Aires was incorporated into 
the confederation, but in 1S61 he defeated Urquixa in the battle 
of Pavon (Sept. 17), definitively establishing the hegemony of 
Buenos Aires; and after a short period as president ad interim, 
he became constitutional president on Oct 7, 1862. Under his 
leadership Argentina made great progress. He impressed the 
authority of the national government upon the provincial caudil- 
los, reorganized the finances, improved international relations 
and fostered public works, means of communication, immigra- 
tion and industries. When, in 1S65, Argentina joined Brazil and 
Uruguay in the War of the Triple Alliance against Paraguay 
(1865-70), Mitre, now a general, was for a lime in command of 
the allied troops. Soon after the conclusitm of his presidential 
term in 1868, he was elected to the senate, and in iS 72-73 filled 
a .special diplomatic mission to Brazil and Paraguay. A candi- 
date for the presidency in 1874, ujum his defeat he headed an 
unsuccessful revolt, hut he continued to have great political influ- 
ence and in 1891 was a third time candidate for Ihe presidency; 
he withdrew his name, however, and not long afterwards retired 
from political life. He died in Buenos Aires on Jan. iS, 1906. 
Mitre’s activities were never restricted to those of soldier and 
statesman. Aside from his journalistic career, which included the 
ownership of La Nacion, one of the most important newspapers 
in Spanish-America, his contriliutions to philology anrl history 
proved him one of the outstanding iniellectual men of the con- 
tinent. His works include: Rwias (Paris, 1854); Ilistoria de 
Bclf^rano (Buenos Aires, 1887); Hist aria de San Martin (Buenos 
.■\ircs, 1S90); Lcfif^nas amcricauas (La Plata, 1894). His private 
library, at the time the finest in Spanish-America, he presented 
as a gift to the Stale. 

See j. Virtorica, Urquiza y Mitre 1906) ; Encicloprdia 

Vfvvcrsal Jlustrada (Barcelona, 1917?) : R. Bazan do Camara, Estudio 
sohre la personalidad del f’enerni Mitre (B.A., 1921); R. Rivarola, 
Mitre . . . 18^^2-62 (B..A., J921I; K. Rojas, Bari (dome. Mitre (Intcr- 
;\mt*rica, Eng. cd. Dec. 1921, Fob. 1922). (W. B. P.) 


MITOSIS , a process of nuclear division. See Cytoi.ogy. 
MITRA, RAJENDRA LALA (iS-'4-< 891), Indian Ori- 
entalist, was born in a suburb of Calcutta on Feb. 15, 1824, of a 
respectable family of the Kayastb or writer caste of Bengal. In 
1846 he was appointed librarian of the Asiatic Society, and to 
that society the remainder of his life was devoted — ^as philological 
•''ecrctary, as vice-president, and as the first Indian president in 
'8S5 Apart from very numerous contributions to the society’s 
journal, and to the scries of Sanskrit texts entitled “Bibliotheca 
indica,” he published three separate works: (i) The Antiquities 
('! Orissa (2 vols., 1875 and iSSo), illustrated with photographic 
pl’fles, in which he traced back the image of Jagannath (Jugger- 
^i;iut) and also the car-fe.stival to a Buddhistic origin; (2) a 
•''iniilarly illustrated work on Bod/i Gaya (1S78), the hermitage of 
‘^•deya Muni, and (3) Indo-Aryans (2 vols., 1S81), a collection of 
^‘ssays dealing with the manners and customs of the people of 
Jodia from Vcdic times. He received the honorary degree of 
from the University of Calcutta in 1875, the companion- 
^hip of the Indian Empire when that order was founded in 1878, 
‘iJ^d the title of raja in 1888. He died at Calcutta on July 26, iSoi. 
mitre, BARTOLOMt (1821-1906), Argentine states- 
soldier, author, journalist and president of the republic, 


MITRE, a liturgical head-dress of the historic churches, gen- 
erally proper to })ishops. The word is derived through the Latin 
from the Greek juirpa^ a head-band or head-dress. 

In the Roman Catholic Church its actual form is that of a .sort 
of folding cap consisting of two halves which, when not worn, lie 
flat upon each other. These sides arc stiffened, and when the 
mitre is worn, they rise in front and behind like two horns pointed 
at the lips. From the lower rim of the mitre at the back hang two 
bands {infnlae), terminating in fringes. In the Roman Catholic. 
Church mitres arc divided into three classes: (i) Mitra pretiosa, 
decorated with jewels, gold plates, etc.; (2) Mitra auriphrygiata. 
of white silk, sometimes embroidered with gold and silver thread 
or small pearls, or of cloth of gold plain; (3) Mitra simplex, of 
white silk damask, silk or linen, with the two falling bands behind 
terminating in red fringes. Mitres are the distinctive head-dress 
of bishops; but the right to wear them, as in the case of the other 
episcopal insignia, is granted by the popes to other dipitaries. 
Bishops alone, including of course the pope and his cardinals, are 
entitled to wear the pretiosa and anriphryt’iata ; the others wear 
■ ihe mitra simplex. 

I Origin and Antiquity. — The origin and antiquity of the 
i episcopal mitre have been the subject of much debate. Some have 
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claimed for it apostolical sanction and found its origin in the 
liturgical head-gear of the Jewish priesthood. Such proofs as have 
been adduced for this view arc, however, based on reading a 
special meaning into words (mitray injukiy etc.) used by early 
writers. With the episcopal mitre the Jewish miznrphet, translated 
‘ mitre” in the King James Version (Exod. xxviii. 4,36), has 
nothing to do. and there is no evidence for the use of the former 
before the middle of the loth century even in Rome, while else- 
where it does not make its appearance until the iith. 

The first trustworthy notice of its u.sc is under Pope Leo IX. 
(1040-54). This pope invested Archbishop Eberhard of Trier, 
who had accompanied him to Rome, with the Roman mitray telling 
him that he and his successors should wear it in ecdcsiastico 
officio (/.r., as a liturgical ornament) according to Roman custom, 
in order to remind him that he is a disciple of the Roman sec 
(Jaffe, Rci^csta pant, rom.y od. Leipzig, 1S88, No. 4158). 

From Leo IX. 's time papal grants of the mitre to eminent prel- 
ates became increasingly frequent, and by the 12th century it 
had been assumed by all bi.shops in the west, with or without papal 
sanction, as their proper liturgical head-dre.ss. From the 12th 
century’, too, dates the custom of investing the bishop with the 
mitre at his consecration. 

It was not till the 12th century that the mitre oame to be re- 
garded as specifically episcopal, and meanwhile the custom had 
grown up of granting it honoris causa to other dignitaries besides 
bishops. (.SVy* Abbot. ) 

Mitres were also sometimes bestowed by the popes on secular 
sovereigns. In the coronation of the emperor, more particularly, 
the mitre played a part. According to the 14th Roman ordoy of 
1 24 1 , the pope places on the emperor’s head first the mitra cleri- 
calisy then the imp>erial diadem. 

Development of Form. — The original form of the mitre was 
that of the early papal tiara (rcA';///w), i.e., a .somewhat high 
conical cap. The stages of its general development from this 
shape to the high double-horned modern mitre are clearly trace- 
able though it is impossible exactly to distinguish them in point 
of date. The most characteristic modifications may be said to 
have taken place from the nth to the middle of the 13th century. 
About 1100 the conical mitre begins to give place to a round one; 
a band of embroidery is next set over the top from back to front, 
which tends to bulge up the soft material on either side; and 
these bulges develop into points or horns. Mitres with horns on 
cither side seem to have been w’orn till the end of the 12th 
century. The custom was, however, already growing up of setting 
horns over the front and back of the head instead of the .sides, and 
with this the essential character of the mitre during the middle 
ages, was established. 

In most of the reformed churches the use of mitres was aban- 
doned with that of the other ve.stments. They have continued to 
be w’orn, however, by the bishops of the Scandinavian Lutheran 
churches. In the Church of England the liturgical use of the ; 
mitre was discontinued at the Reformation, but wa.s revived in , 
the latter part of the iqlh century, and is now fairly wide.sprcad. 

In the Orthodox Eastern Church the mitre is proper only to 
bi.shops. Its form differs entirely from that of the Latin Church. 
In general it rather resembles a closed crown, surmounted by a 
cross. In Russia the cross usually lies flat, only certain metro- 
jjrolitans, and by prescription the bishops of the eparchy of Kiev, 
having the right to have the cross upright. In the Armenian 
Church priests and archdeacons, as well as the bishops, wear a 
mitre. That of the bishops is of the Latin form, a custom dating 
from a grant of Pope Innocent III.; that of the oriests, the sag- 
vaharty is not unlike the Greek mitre. In the Syrian Church only 
the patriarch w^ars a mitre, which resembles that of the Greeks. 
The biruna of the Chaldaean Nestorians, on the other hand, worn 
by all bishops, is a sort of hood ornamented wdth a cross. Coptic 
priests and bishops wear the balliny a long strip of stuff orna- 
mented with crosses, etc., and wound turban-wise round the head; 
the patriarch of Alexandria has a helmet-like mitre, the origin of 
whic h is unknowm, though it perhaps antedates the appearance of ! 
the phrygium at Rome. The Maronites, and the uniate Jacobites, . 
Chaldaeans and Copts have adopted the Roman mitre. 1 


The mitre was introduced into the Greek rite only after the 
capture of Constantinople by the Turks (1453). 

See J. Braun, S.J., Die liturgischc Gewandung, pp. 424-498 (1907). 
The question of the use of the mitre in the Anglican Church is dealt 
with in the Report of the Sub-committee of the Convocation oj 
Canterbury on the Ornaments of the Church and its Ministers (1908). 
See also the bibliography to the article Vestments. 

MITROVICA, a town of Croatia Slavonia, Yugoslavia. Pop. 
(1921) 11,848. It is a flourishing river port, and one of the 
principal markets of Croatia Slavonia for pigs and sheep, for 
which three fairs are held annually. Cattle and horses are also 
reared. Mitrovica occupies the site of Sirmium, the chief city 
of Lower Pannonia, and many Roman remains have been dis- 
covered. The cmjieror Probus (232-282) was born and buried at 
Sirmium, where according to some authorities the emperor Marcus 
Aurelius (121-1S0) also died. It became an episcopal see about 
305, and was united w^ith the diocese of Bosnia in 1773. The 
city was sacked by the Huns in 441, and by the Tupks, who 
dc.stroyed all its ancient buildings, in 1596 and 1521. 

MITSCHERLICH, EILHARDT. (1794-1863), German 
chemist, was born on Jan. 7, 1794 at Neuendc near jever, Olden- 
burg, where his father "was pastor. He was educated at Jever and 
went to Heidelberg in ]8ii; he devoted himself to philology, 
and gave special attention to the Persian language. Mitschcrlich 
rc.solved to study medicine in order that he might enjoy that 
freedom of travel usually allowed in the East to physicians. He 
began at Gottingen with the study of chcmi.stry, and this so 
arrested his attention that he gave up the idea of a journey to 
Persia. From his Gottingen days dates the treatise on certain 
parts of Persian history, compiled from mss. in the university 
library*^ and published in Persian and Latin in 1814, under the 
title Mirchondi hist aria Thafieridarum historicis nostris huinsque 
incognitonim Persiao prhicipiim. In 1818 he went to Berlin and 
worked in the laboratory of H. F. Link (1767-1851). There he 
made analyses of phosphates and phosphites, arsenates and arse- 
nites, confirming the conclusions of J. J. Bcrzeliu.s as to their 
composition; his observation that corresponding phosphates and 
arsenates crystallize in the same form was the germ from which 
grew the important theory of isomorphism which he communi- 
cated to the Berlin academy in Dec. 1819. Shortly afterwards hr 
went to Stockholm and studied under Berzelius; he returned to 
Berlin in 1821, and in the summer of 1822 he delivered his first 
lecture as extraordinary professor of chemistry in the university, 
where in 1825 he was appointed ordinary professor. He died at 
Schonberg, near Berlin, on Aug. 28, 1S63. 

In the course of Mitschcrlich 's crystallographic investigations 
he observed that the rhombohedral angles in the case of calc- 
spar varied with the temperature, and that crystals, when heated 
expand unequally in the direction of dissimilar axes. His investi- 
gation (also in 1826) of the two crystalline modifications of .sul 
t)hur brought to light the fact that certain substances could exisi 
in different crystalline forms, a property which Mitschcrlich called 
dimorphi.sm. He obtained sclenic acid in 1827 and showed that 
its salts are isomori^hous with the sulphates, while a few ycur.s 
later he proved that the same thing is true of the manganatts 
and the sulphates, and of the permanganates and the perchlorates 
He prepared benzene sulphonic acid (1S33), nitrobenzene (1834' 
and investigated the relation of benzene to benzoic acid and to 
other derivatives (1835). In 1829-30 he published his Lchrbiuh 
der Chemify which embodied many original observations. His ii‘- 
Icrcst in mineralogy led him to study the geology of volcanic rc 
gions, and he tried to devise a theory of volcanic action. He did 
not, however, publish any papers on the subject, though after 
death his notes were arranged and published by Dr. J. L. A. Rot '• 
in the Memoirs of the Berlin Academy (1866). 

Mitschcrlich *s published papers arc chiefly to be found in the Ah' 
handlungen of the Berlin academy; in the Annalen der Physik h'-d 
Chemic (ed. J. C. Puggendorf, Halle, 1790, etc.) ; and in the* Anivih'^ 
de chimie et de physique (1816, etc.). The 4th edition of the Lrhrbw fi 
der Chemie was published in 1844-47, a 5th was begun in 185? 
was not completed. His Gesammelte Schriften were edited by A 
Mitschcrlich in 1896, who also published Erinnerung von Eilh^r^ 
Mitschcrlich (1894). See also A. D. von Hofmann, Chcmische Prm- 
nerungen (1882). 
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MITTAG-LEFFLER, MAGNUS GOSTA (1846-1927), 
Swedish mathematician, was born at Stockholm on March i6, 
1S46. He studied at Uppsala and later became lecturer at the 
University of Uppsala (1872-77), professor at Helsingfors (1877- 
Si), and finally professor at Stockholm, being rector of the Uni- 
versity in 1886, 1891 and in 1893. Mittag-Leffler found the Acta 
Mathematica in 1883, set up an editorial staff from the four 
Scandinavian countries, gained the patronage of Oscar II. of 
Sweden, and acted as chief editor for 45 years. This journal was 
international. As a mathematician, Mittag-Leffler made a, num- 
ber of contributions to analysis. He worked on the general theory 
of functions and gave a proof of Cauchy’s theorem. He also dealt 
with the problem of the analytic representation of a one-valued 
function; in connection with this there is the well known Mitiag- 
Leffler theorem. A good deal of his researches laid the foundation 
of later work by other mathematicians. Mittag-Leffler was the 
recipient of numerous honours both at home and abroad and 
was an honorary member of many societies. He died at Stock- 
holm on July 7, 1927. 

See notice by Norlund in Acta Mathematica. 

MITTWEIDA, a town of Germany in the republic of Sax- 
ony, on the Zschopau, 12 m. by rail N. of Chemnitz on the rail- 
way to Dbbeln and Riesa. Pop. (1925) 19,278. It has cotton 
spinning and weaving mills. Other industries are the making of 
furniture, machinery, cigars and leather. 

MIVART, ST. GEORGE JACKSON (1827-1900), Eng- 
lish biologist, was born on Nov. 30, 1827, in London. In 1851 
he was called to the bar, but devoting himself to scientific 
studies, he was appointed lecturer at Si. Mary’s Hospital medical 
school in 1862, and from 1874 to 1877 was professor of biology 
Lit the short-lived Catholic University College, London. In 1871 
his Genesis of Species brought him into the controversy then 
raging round the theories of Darwin, and ultimately led to his 
estrangement from both Darwin and Huxley. Though admit- 
ting evolution in general, Mivart emphasized the distinction 
between organic and inorganic matter, minimized the importance 
of natural selection, and, especially in his Nature and Thought 
(1882) and his Origin of Human Reason (1889), denied the 
evolution of the human intellect. Some articles published in the 
Nineteenth Century, while he was professor of the philosophy 
of natural history at Louvain, advocated the claims of science 
even where they seemed to conflict with religion, and were placed 
on the Index. Other articles in January igoo led to his excom- 
munication by Cardinal Vaughan, with whom he had a curious 
correspondence vindicating his claim to hold liberal opinions while 
remaining a Catholic. Shortly afterwards he died, in London, on 
April I, 1900. 

Besides the above named works, Mivart wrote.: Lessons in Ele~ 
mmtary Anatomy (1873), Afaw and Apes (1873), The Common Fro^ 
(1874) and The Cat: an Introduction to the Study of Back-honed 
Animals (1881) — ^all of which exhibit his scientific powers. A complete 
list of his publications is in the Diet. Nat. Biog. 

MIXE-ZOQUE, a stock of Mexican Indians, in the region of 
the Isthmus of Tehuantepec, between long. 92° and 96®, nowhere 
reaching the sea. The Mixe are to the west, the Zoque to the 
cast. The two languages are related, but seem distinct from 
if^-ipotecan, Nahuan and Maya. Mix« and Zoque were regarded 
LIS sturdy but backward people by their ancient neighbors. The 
1 ‘opoloco of Puebla and Tapachula of the Guatamalan frontier 
seem to belong to them linguistically. The 1895 census enume- 
^■Lited 28,000 Mixe and 12,000 Zoque. 

MIXTEC, a people occupying much of the western half of the 
^iLite of Oaxaca, Mexico. With the Zapotec and several smaller 
K‘oups, they are considered to form the Zapotecan linguistic fam- 
ily ■ They participated to some degree in the higher civilization of 
‘mcient Mexico, and made fine polychrome pottery. They were 
‘'^mquered by the Aztecs. In 1895, 146,000 Indians spoke Mixtec. 

mixtures, properties OF: see Chemistry. 

^MIZPAH. There are several places of this name in the Old 
T'f'stament. (i) Mizpah of Gilead, where Jacob was reconciled 

Laban, and Jepthah encamped before attacking the Ammon - 
It is supposed to be identical with Ramoth Gilead. (2) 
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Mizpah of Benjamin, where the Hebrews assembled preliminary 
to the annihilation of the Benjamites (Judges xx., 1); Samuel 
made it his headquarters (i Sam. vii., 5). Fortified by Asa it 
became the seat of the viceroy Gedaliah and the scene of hi.s 
murder. Although recently an identification with Tell-en-Nasbeh 
has been suggested, Ncbi Samwil is the traditional and generally 
accepted site. A crusaders’ church (1151), later converted into 
a mosque, is built over the traditional tomb of Samuel. It was 
destroyed by the shelling of the Turki.sh army in their efforts 
to drive from it the BritLsh troops (Nov. 27-30, 1917). (3) A 
territory near Mt. Hermon (Josh, xi., 3). (4) A towm in the 
tribe of Judah (Josh. xV., 38). (5) Mizpah of Moab, where 
David interviewed the king of Moab and found a place of refuge 
for his parents (i Sam. xxii., 3). 

See W. J. Phythian-Adams, “The Mizpah of 1 Sam. vii., 5”; Journ. 
Pal. Orient. Soc. 3 (ig23) 13 seq. (“TcIl-en-Nasbch) ; W. F. Albright, 
“The Silo of Mizpah in Benjamin": Revue Bihlique 33 (1024) 
637 seq. (Ncbi Samwil). 

MIZRAIM, the biblical name for Egypt (Gen. x. 6, 13). The 
apparently dual termination (Hcb. Misrayini) may be due to a 
misunderstanding or may refer to Upper and Lower Egypt as 
two entities in one. There is an alternative poetical form Ma.sor 
(2 Ki. xix. 24, etc.). In Isa. xi. 11 the name is di.slinct from 
Pathros or Upper Egypt, and includes some of Lower Egypt. 

But C. T. Beke, as long ago as 1834, in his Origines hiblicae, 
concluded that “Egypt” in the Old Testament sometimes denotes 
a district near Midian and the Gulf of ‘Akaba; and this view 
restated quite independently by Hugo Winckler on later evidence 
(1893) has been the subject of continued debate. Egypt is known 
to have laid claim to rfhe southern half of Palestine from early 
times, and consequeni ff the extension of the name of Egypt 
beyond the limits of E^pt is inherently probable (so especially 
Ezek. xx. 36). For example, Hagar, as the ancestress of Ish- 
maclite tribes, may not have been an “Egyiitian” in the strict 
ethnical sen.se. Besides this Mizraim the Old Testament knows 
of another. In 1874 E. Schrader pointed out that the Assyrians 
locate a Musri {i.e., Mizraim) to the north of Palestine and 
this land presumably is referred to in 2 Ki. vii. 6 (mentioned 
with the Hittites), and again in i Ki. x. 28 seq., 2 Chron. i. 16 
seq., where the word for “droves” (Heb. m-k-v-h) conceals the 
land of Kue (Cilicia). The situation of this Musri is disputed, 
some authorities even placing it cast of the Tigris. 

MLADA BOLESLAV, a beautiful old town in Bohemia, 
Czechoslovakia, on the Jizera, a right-hank tributary of the Elbe, 
dating from the 10th century. Its old walls and lowers harmonize 
with a picturesque setting but nevertheless the town is a brisk 
centre of trade and an important r;iilway junction with sugar 
refineries and .soap and candle factories. It has many fine old 
ecclesiastical buildings, some of them with a history closely asso- 
ciated with the Bohemian Brethren for whom the town was the 
metropolis; the tomb of Johann August, the celebrated bishop of 
their Order is in the Church of St. Maria. Pop. (1921) 17,237. 

MNEMONICS, the general name applied to devices for 
aiding the memory. Such devices are also described as memoria 
technica. The principle is to enable the mind to reproduce a rela- 
tively unfamiliar idea, and .specially a series of dissociated ideas, 
by connecting it, or them, in some artificial whole, the parts of 
which are mutually suggestive. Among the most famous examples 
of metrical mnemonics are the “gender rhymes” of the Latin gram- 
mars, the hexameter lines (especially that beginning “Barbara 
Celarcnt”) invented by logicians (for a list see Baldwin’s Diet, 
of Philos., vol. ii., s.v. “Mnemonic Verses”), the verse for remem- 
bering the number of days in the months (“Thirty days hath 
September, April, June and November”). Other devices are 
numerous. 

Systems. — Mnemonic devices were much cultivated by Greek 
sophists and philosophers, and are repeatedly referred to by Plato 
and Aristotle. In later times the invention was ascribed to the 
poet Simonides, perhaps for no other reason than that the strength 
of his memory was famous. Cicero, who attaches considerable 
importance to the art, but more to the principle of order as the 
best help to memory, speaks of Carncades (or perhaps Char- 
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mades) of Athens and Metrodorus of Scepsis as distinguished 
examples of the use of well-ordered images to aid the memory. 
The Romans valued such helps as giving facility in public speak- 
ing. The method u.sed is described by the author of Rhet. ad 
Heren.. iii. 16-J4: also Quintilian {Inst. Or, xi. 2), whose 

account is. however, ob.scure. In his time the art had almost 
ceased to be practised. The Greek and Roman system of 
mnemonics W’as founded on the use of mental places and signs 
or pictures, known as “topical'’ mnemonics. The most usual 
method was to choose a large house, of which the apartments, 
walls, windows, statues, furniture, etc., WTre severally associated 
with certain names, phrases, events or ideas, by means of symbolic 
pictures: and to recall these it was only ncces.sary to search over 
the apartments of the house till the particular place was dis- 
covered where they had been deposited by the imagination. In 
accordance with this system, if it were desired to fix an historic 
dale in the memory, it was localized in an imaginary town divided 
into a certain number of districts, each with ten houses, each 
house with ten rooms, and each room with a hundred quadrates 
or memory -places, partly on the floor, partly on the four walls, 
partly on the roof. Thus, if it were desired to fix in the memory 
the date of the invention of printing (1436), an imaginary book, 
or some other .‘symbol of pirinting, would be placed in the thirty- 
sixth quadrate or memory-place of the fourth room of the first 
house of the hi.^^toric district of the town. Except that the rules 
of mnemonic? are referred to by Martianus Capella, nothing 
further is known regarding the practice of the art until the 13th 
century. Among the voluminous writings of Roger Bacon is a 
tractate De arte memoratha. Raimon LiUl devoted special atten- 
tion to mnemonics in connection with gcneralis. The first 

important modification of the method c the Romans was that 
invented by the German poet Konrad Celtes, who, in his Epitonm 
in utramquc Ciccronis rhvtoricam cum arte memorativa nova 
(1492), instead of places made use of the letters of the alphabet. 
About the end of the isth century Petrus de Ravenna (b. 1448) 
awakened such astonishment in Italy by his mnemonic feats that 
he w’as believed by many to be a necromancer. His Phoenix artis 
memoriae (Venice, 1491, 4 vols.) went through as many as nine 
editions, the .seventh appearing at Cologne in 160S. An im- 
pression equally great was produced about the end of the i6th 
century by Lambert Schcnkel {Gazophylaciunif 1610), who taught 
mnemonics in I ranee, Italy and Germany, and, although he was 
denounced as a sorcerer by the university of Louvain, published 
in 1593 his tractate Dc memoria at Douai with the .sanction of 
that celebrated theological faculty. The most complete account 
of his .system is given in tw’o works by his pupil Marlin Sommer, 
published at Venice in 1619. In 161S John Willis (d. 1628?) pub- 
lished Mnemonica ; si^'C ars reminiscendi ( Eng. version by Leonard 
Sowersby, 1661; extracts in Fcinaigle’s New Art 0] Memory , 3rd 
ed., 1813), containing a clear statement of the principles of 
topical or local mnemonics. Giordano Bruno, in connection with 
his exposition of the ars gcneralis of Lull, included a memoria 
technica in his treatise De umhris idcariim. Other w’riters of this 
period are the Elorentinc Publicius (1482); Johann Romberch 
^1533)1 Hieronimo Morafiot, Ars memoriae (1602); B. Porta, 
Ars reminiscendi (1G02). 

In 1648 Stanislaus Mink von Wenus.sheim or Winckelmann 
made known w’hat he called the “most fertile secret'’ in mnemonics 
— namely, the use of consonants for figures, so as to expre.ss 
numbers by words (vow’cls being added as required); and the 
philosopher Leibnitz adopted an alphabet very .‘similar to that of 
Winckelmann in connection with his scheme for a form of 
writing common to all languages. Winckelmann’s method, which 
in fact is adopted with slight changes by the majority of subse- 
quent “original" systems, w’as modified and supplemented in 
regard to many details by Richard Grey (1694-1771), who pub- 
li.shed a Memoria technica in 1 730. The principal part of Grey’s 
method (w’hich may be compared with the Jewi.sh system by 
which letters also stand for numerals, and therefore words for 
dates) is briefly this: “To remember anything in history, chron- 
ology, geography, etc., a word is formed, the beginning whereof, 
being the first syllable or syllables of the thing sought, docs, by 


frequent repetition, of course draw after it the latter part, whic 
is so contrived as to give the answer. Thus, in history, the Dclug 
happened in the year before Christ two thousand three hundrci 
forty-eight; this is signified by the word Del-e^oi^, Del slandin 
for Deluge and etok for 2348.” To assist in retaining the mnemon 
ical words in the memory they were formed into memorial lincb 
which, however, being composed of strange words in difficul 
hexameter scansion, are by no means easy to memorize. Th 
vowel or consonant, which Grey connected with a particula 
figure, was chosen arbitrarily; but in i8o6 Gregor von Feinaiglc 
a German monk from Salem near Constance, began in Paris ti 
expound a system of mnemonics, one feature (based on Winckcl 
mann’s system) of which was to represent the numerical figure 
by letters chosen on account of some similarity to the figure 
be represented or some accidental connection wdth it. This alpha 
bet was supplemented by a complicated system of localities an( 
signs. Feinaigle, who apparently published nothing him.self, carm 
to England in 1811, and in the following year one of his pupil 
published The New Art of Memory y which, beside giving Fein 
aigle's system, contains valuable historical material about previou 
systems. A simplified form of Feinaigle’s method was publisher 
by Aime Paris {Principe s et applications diverses de la mnemo 
niquCy 7fh ed., Paris, 1834), and the u.se of symbolic pictures wa: 
revived in connection with the latter by a Pole, Antoni Jai?.winsky 
of whose system an account was published by the Polish genera 
J. Bern, under the title Exposi gnt^ral de la methode mnhnomqm 
polonaise y perfectionnee h Paris (Paris, 1839). Various othe 
modifications of the .systems of Feinaigle and Aime Paris wen 
advocated by subsequent mnemonists, among them being th< 
Phrenotypics of Major Beniowsky, a Polish refugee, the Phreno 
Mnemotcchny (1845) of Francois Fauvel Gouraud, the Mnemo 
iechnik of Karl Otto Reventlow (generally known as Karl Otto) 
a Dane, and the Mnemotechny of the American Pliny Miles. 

The more complicated mnemonic sy.stems have fallen almo?i 
into complete disuse; but methods founded chiefly on the so-callec 
laws of association (see Association of Idkas) have been taught 
with some success in Germany by, among others, Hermann Kothe 
author of Lehrbuch der Mnemonik (2nd ed., Hamburg, 185.?) 
and Katechismus der Geddehtnisskunst (6th ed. by Montag, Lcip 
zig, 1887); and Hugo Weber-Rumpe, author of MnemonisclK 
Zahlwdrterbuch (Breslau, 1885) and Mnemonischc Vnterrichts 
brief e (1887-1888); in England by Dr. Edward Pick, whose 
Memory and the Rational Means of Improving it (5th ed., 1873) 
and Lectures on Memory Culture (1899) obtained a wide circula- 
tion. Passing over the work of William Day (New Mnemonica^ 
Chart and Guide to the Art of Memory ^ 1845), Rev. T. Braysha^ 
(Metrical MnemonieSy a very rare work), Fairchild and W. Stokes, 
the next name of any importance is the Rev. J. H. Bacon, a pupil 
of Edward Pick. His book (A Complete Guide to the Improve- 
ment of the Memory, 3rd ed., rev. 1890) contains a good sum- 
mary of the history of mnemonics and a very reasonable account 
of the principles; it gains in value by its comparative simplicity. 
More or less successful systems were issued by Lyon Williams 
(1866), T. MaeJaren (1866), Thomas A. Sayer (1867), Rev. 
Alexander Mackay (1869), George Crowther (1870), F. Appleby 
(1880), John Sambrook, who made use of similarities in sounds 
(gun, i; Jew, 2), the French scientist Abbe Moigno, J. H. Noblt* 
and Allan Dalzell. Considerable interest was roused both in Lon- 
don and in America by the controversy which raged round the 
system of “Alphonse Loisette,” who taught his “art of never 
forgetting” successively in London and Washington. It clainn d 
to be original in system, but was attacked in England b>’ F 
Appleby and in America by George S. Fellows, and is gcnfnJi> 
regarded as both unoriginal and inferior on the whole to prei i J- 
ing systems (for the litigation in America see e.g., Part II 
Middleton’s Memory Systems, pp. 96 sqq.). An intere.sting k 
(Memoranda mnemonica) was published by James Copner 
1893, containing a system based partly on the use of letter? 
figures and words for dates, as well as a large number of rh>m‘‘^ 
for remembering facts in biblical, Roman, Greek and EniJli?h 
history. He made use of Grey’s system, but endeavoured a- 
as possible to invent, where necessary, words and terminal iui'*' 
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which in themselves had some special fitness in place of Grey s 
monstrosities. More complicated systems are the Keesing 
Memory System (Auckland, 1896), the Smith-Watson System of 
Memory and Mental Training (Washington), and the Pelman 
memory system. 

Bibliography. — large number of the works referred to in the 
text contain historical material. Among histories of the subject, 
ice C. F. von Aretin, Systematische Anleitung zur Theorie und Praxis 
dcr Mnemonik (Sulzberg, 1810) ; A. E. Middleton, Memorv Syslcmsy 
Old and New (espec. srd rev. ed., New York, 1888), with bibliography 
of works from 1335 to 1888 by G. S. Fellows and account of the 
Loisette litigation; F. W Colegruve, Memory (1901), with bibliog- 
raphy, pp. 3S3-361. (J. M. M.) 

MNESICLES, the architect of the great Propylaea of the 
Athenian Acropolis, set up by Pericles about 437 b.c. 

MOA, the Maori name of the extinct Ratite birds, comprising 
the New Zealand group Dinornithes {sec Bird and Ratitae). 
In the North Island the moas seem to have died out some 500- 
700 years ago, soon after the arrival of the Maoris. In South 
Island they lingered much longer, possibly even down to the time 
that Captain Cook visited New Zealand. Numerous bones have 
been found in caves and swamps. 

The wings and shoulder-girdle, except for a few vestiges in one 
species (Anomalopteryx dromaeoides) , had entirely disappeared. 



COURTESY OF THE NEW 7EALAND HIGH COMMISSIONER 


The MOA (DINORNIS MAXIMUS). NOW EXTINCT. RECONSTRUCTED TO 
SHOW ABSENCE OF WINGS AND GREAT SIZE COMPARED WITH A MAORI 
WARRIOR. NEW ZEALAND 

Ihfre is no trace of a keel on the sternum. The hind limbs wore 
Vfry .strong and ended in four toes. The bill was short and stout 
"id the feathers had a large after-shaft. The moas varied from 
12ft. high Dinornis maximiis to the size of a turkey. Their 
■^ 5 ‘ii‘ities are with the Australian Ratites, especially with the kiwis. 
^b)as are known only as far back as the Pliocene, and seem to 
^‘ive been herbivorous. 

moab, the name of an ancient people of Palestine who in- 
habited a district east of the Jordan and the Dead sea, lying north 


of Edom and south of Ammon (q,v.). The national traditions of 
the Israelites {see Jews) recognize a close relationship between 
Moab and Ammon, “sons’' of Lot, and the “brothers” Esau 
(Edom) and Jacob (Israel), and Moab is repre.senled as already 
a powerful people when Israel tied from Egypt (Exod. xv. 15). 
It was supposed that Moab, having expelled the aboriginal 
giants, was in turn displaced by the Amorile king Sihon, who 
forced Moab south of the Arnon (Wadi Mbjib, a natural l>oun- 
dary) and drove Ammon beyond the Jahbok. The Israelites at 
Kadesh, almost at the gale of the promised land, incurred the 
wrath of Yahweh, and, deterred by a defeat at Hormah from pur- 
suing their journey northwards, chose another route (Num. xiv. 
40-45; contrast xxi. 1-3). A great detour was matle round by the 
south of Edom (Num. xiv. 25, xxi. 4; Judges xi. 18), and the 
people reached Pisgah in Moab (Num. .xxi. 16-20; cf. Deut. iii. 
27, xxxiv. i), or, according to another view, passc'd outside Moab 
until they reached the border of Sihon’s kingdom (Num. xxi. 13, 
26; Judges xi. 17 scq.). The late list in Num. xxxiii. even .seems 
to assume that the journey was made from Kadesh across the 
northern end of Edom. Apparently no fixed or distinct tradition 
existed regarding the journeys; and it is extremely probable that 
some of the most characteristic features of the narratives belong 
to much later periods than the latter half of the second millen- 
nium B.C., the age to which they are ascribed (e.g., the poem on 
the fall of Heshbon, Num. xxi. 27-30). 

The history of the “brothers” Moal) and Ammon was bound up 
with that of Judah and Israel resi)ectively and depended, to a con- 
siderable extent, upon these two and their mutual relations. Jeph- 
thah {q.v,)y one of the Israelite “judges.” delivered Gilead from 
Ammon, who resumed the attack under its king Nahash, only to 
be repulsed by Saul (q.v.). Khud (q.v.) of Benjamin or Ephraim 
freed Israel from the Moabite oppression. To (he first great kings, 
Saul and David, are a.scribed conciuests over Moab, Ammon, and 
Edom. The Judaean David, for his part, sought to cultivate 
friendly relations with Ammon, and tradition connects him closely 
with Moab. His .son Solomon contracted marriages with women 
of both .stales (i Kings xi. 5, 7), thus introducing into Jerusalem 
cults which were not put down until almost at (he close of the 
monarchy (2 Kings xxiii. 13). In the 9th century b.c. the two 
states appear in a more historical light, thanks to the Assyrian 
records and a lengthy Moat)ite inscription. 

This latter in.scription, now in the Louvre, was found at 
Dhiban, the biblical Dibon, in 1S6S. It contains a record of the 
successes gained by the Moabite king Mesha against Israel. Omri 
(q.v.) had previously seized a number of Moabite cities north of 
the Arnon, and for 40 years the Moabitt? national god Chemo.sh 
was angry with his land. At length he roused Mesha; and Moab, 
which had evidently retreated southwards towards Edom, now 
began to take reprisals. “The men of Gad had dwelt in the land 
of Ataroth from of old; and the king of Israel built Atarolh for 
him.self.” Mesha took the city, slew' its people in honour of Chem- 
osh, and dragged before the god the altar-hearth (or the priests?) 
of D-v-d-h (apparently a divine name, but curiously similar to 
David). Chemosh next roused Mesha against the city of Nebo. 
It fell with its thou.saiids, for the king had “devoted” it to the 
deity ‘Ashtar-Chemosh. Yahweh had been worshipped there, and 
his ... (?vcs.sels, or perhaps the same doubtful word as above) 
were dragged before the victorious Chemosh. With the help of 
these and other victories (at Jahaz, Aroer, etc.;, Moa!) recovered 
its territory, fortified its cities, supplied them with cisterns, and 
Mesha built a great sanctuary to his god. The inscription enu- 
merates many places known elsewhere. (Tsa. xv. ; Jer. xlviii.), but, 
although it mentions the “men of Gad,” makes no allusion to the 
Israelite tribe Reuben, whose seat lay in the district (Num. xxxii.; 
Josh. xiii. 15-23; SfP Rf.uben). The revolt will have followed 
Ahab’s death (see 2 Kings i. i) and apparently led to the un.suc- 
cessful attempt by Jehoram to recover the lost, ground (ibid. iii.V 

Moab thus retained its independence, even harrying Israel with 
marauding bands (2 Kings xiii. 20), while Ammon was perpetrat- 
ing cruelties upon Gilead (Am. i. 13 sqq.). But under Jeroboam 
II. (q.v.) Israelite territory was extended to the Wadi of the 
•Arabah or wilderness (probably south end of the Dead sea ), and 
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again Moab suffered. If Isa. xv. seq. is to be referred to this age, 
iis people fled southwards and appealed for protection to the over- 
lord of Edom (sec Uzziah). During the Assyrian supremacy its 
king Salamannu paid tribute to Tiglath-Pileser III., but joined 
the short-lived revolt with Judah and Philistia in 712. When Sen- 
nacherib besieged Jerusalem in 700, Kamus (Chemosh)-nadab 
also submitted; and subsequently both Esarhaddon and Assur- 
bani-pal received tribute from the Moabite king Musuri (“the 
Egyptian"). During the reign of Assur-bani-pal Moab helped to 
repulse the invasion of the Nabayati and nomads of Kedar, a 
movement which made itself felt from Edom nearly as far as 
Damascus. It had its root in the revolt of Shamash-shum-ukin of 
Babylonia, and, coming at a time immediately preceding the dis- 
integration of the Assyrian empire, had important consequences 
for Judah and the east of the Jordan. 

Later. Moab joined the coalition against Babylonia (Jer. xxvii. 
3 ). and if it is condemned for its joy at the fall of Jerusalem (Isa. 
XXV. 9 seq,; Jer. xlviii.; Ezek. xxv. S-ii; Zeph. ii. 8-10), it har- 
boured fugitive Jews xl. 1 1 j : the dates of the most signifi- 
cant passages are unfortunately uncertain. If Sanballat the Horon- 
ite was really a native of the Moabite Horonaim, he finds an 
appropriate place by the side of Tobiah the Ammonite and Gash- 
mu the Arabian among the strenuous opponents of Nehemiah. 
Still later we find Moab part of the province of Arabia in the 
hands of fresh tribes from the Arabian desert (Jos. Ant. xiii. 13, 
5 ) ; and, with the loss of its former independent power, the name 
survives merely as a tjpe (Dan. xi. 41 ). 

As Mesha’s inscription proves, Moab had reached a high state 
of civilization by the gth century b.c. Its language differed only 
dialectically from Hebrew; its religion and culture were very 
closely akin to the Israelite. The relation of Chemosh, the national 
god, to his ‘‘children" (Num. xxi. 29 ) was that of Yahweh to Israel 
(Judges xi. 24). Apart from the religious cult suggested in the 
name Mount Xebo, there were local cults of the Baal of Peor and 
the Baal of Meon; and Mesha s allusion to ‘Ashtar-Chemosh, a 
compound deity, has been taken to point to a corresponding con- 
sort whose existence might naturally be expected upon other 
grounds {see Astarte). The fertility of Moab, the wealth of 
wine and corn, the temperate climate, and the enervating heat 
supply conditions which directed the form of cult. Nature-worship, 
as in Israel, prevailed, and the impure rites of Shittim and Baal- 
Peor (Num. xxxi. 16; Ps.cvi. 28) would not materially differ 
from practices which I.sraelite prophets condemn. The kinship 
of Israel with the external states (Moab, Edom, and Ammon) is 
entirely justified. It extends intermittently throughout the history. 
But Israel remained a great power while Moab disappeared. It is 
true that Moab was continuously hard pressed by de.sert hordes; 
the exposed condition of the land is emphasized by the chains of 
ruined forts and castles which even the Romans were compelled to 
construct. But the explanation is to be found within Israel itself, 
and espiecially in the work of the prophets. 

Bibliography. — See the abides on Moab in Hastings’ Diet. Bible 
(W. H- Bennett), Ency. Bib. (G. A, Smith and Wellhauscn) ; also 
the popular description by Libbcy and lioakins. Jordan Valley and 
Petra (1905), and the invaluable work? of Briinnow and A. von 
Domaszewsid, Die Provincia Arabia (1904-5), and A. Musil, Arabia 
Petraea (1907-08). For the Moabite inscription of Mesha icc G. A. 
Cooke North Semitic inscriptions pp. 1-14, and the articles “Mesha” 
in Ency. Bib. (S. R. Driver) and “Moab” in Hastings’ Diet. Bible 
(W. H. Bennett). (S. A. C.) 

MO'ALLAQAT (or Mu'allaqAt). Al-Mo^allaqdt is the 
title of a group of seven longish Arabic poems, which have come 
down to us from the time before Islam. The name signifies “the 
iuispended” traditional explanation being that these 

were hung by the Arabs on or in the Ka*ba at Mecca. 
Against this we have the testimony of the grammarian Nahhas 
(< 1 . A.D. 949)t who says in hi.s commentary on the Mo'allaqat: 

‘ for the asserthm that they were hung up in [5/c] the Ka*ba, 

It h not known to any of those who have handed down ancient 
\)otr:. V (Emst Fiwtel, An-Ndhhds* Commentar zur Mttallaqa 
/mruid Oais [H8lle» 1876], p. viii.) This cautious scholar is 
unqiK-'ionably right in rejecting a story so utterly unauthenti- 
caied 


That a series of long poems was written at all at that remote 
period is improbable in the extreme. Up to a time when the ar 
of writing had become far more general than it was before the 
spread of Islam, poems were never — or very rarely — ^written, witl 
the exception, perhaps, of epistles in poetic form. The diffusior 
of poetry was exclusively committed to oral tradition. The legenr 
that the poems were written in gold evidently originated in the 
name “the golden poems’* (literally “the gilded”), a figurative 
expression for excellence. We may interpret the designation “sus 
pended” on the same principle. It seems to mean those (poems'! 
which have been raised, on account of their value, to a speciall> 
honourable position. 

The selection of these seven poems can scarcely have beer 
the work of the ancient Arabs at all. It is much more likel> 
that we ow'e it to some connoisseur of a later date. Now Nahhas 
says expressly: “The true view of the matter is this: when 
Hammad ar-Rawiya (Hammad the Rhapsodist) saw how littli 
men cared for poetry, he collected these seven pieces, urged 
people to study them, and said to them: These are the [poems] 
of renown.’” And this agrees with all our other information 
Hammad (who lived in the first three quarters of the 8th century 
A.D.) was perhaps of all men the one who knew most Arabic 
poetry by heart. The recitation of poems was his profession. To 
such a rhapsodist the task of selection is in every way appropriate; 
and it may be assumed that he is responsible also for the some- 
what fantastic title of “the suspended.” 

There is another fact which seems to speak in favour of 
Hammad as the compiler of this work. He was a Persian by 
decent, but a client of the Arab tribe, Bakr ibn Wall. For this 
reason, we may suppose, he not only received into the collection 
a poem of the famous poet Tarafa, of the tribe of Bakr, but also 
that of another Bakrite, Harith, who, though not accounted n 
bard of the highest rank, had been a prominent chieftain; while 
his p>oem could serve as a counterpoise to another also received — 
the celebrated verses of Harith's contemporary ‘Amr, chief of the 
Taghlib, the rival brethren of the Bakr. *Amr praises the Taghlib 
in glowing terms: Harith, in a similar vein, extolls the Bakr— 
ance.stors of Hammad’s patrons. The collection of Hammad 
appears to have consisted of the same seven poems which arc 
found in our modem editions, composed respectively by Amra’al- 
Qais, Tarafa, Zuhair, Labid, ‘Antara ibn Shaddad, “Amr ibn 
Kulthum, and Harith ibn Hilliza. These are enumerated both by 
Ibn ‘Abd-Rabbihi, and, on the authority of the older philologist.?, 
by Nahh^; and all subsequent commentators seem to follow 
them. We have, however, evidence of the existence, at a very 
early period, of a slightly different arrangement. Certainly wc can- 
not now say, on the testimony of the Jamharat ashlar al 'Arab, 
that two of the most competent ancient authorities on Arabic 
poetry, Mofaddal (d. c. 790) and Abu 'Ubaida (d. a.d. 824, at a 
great age), had already assigned to the “Seven” (viz. “the seven 
Mo'allaqat”) a poem each of Nabigha and A*sha in place of those 
of ‘Antara and Harith. For meanwhile it has been discovered thiit 
the compiler of the above-mentioned work — ^who, in order to 
deceive the reader, issued it under a false name — ^is absolutely 
untrustworthy. But the learned Ibn (Jotaiba (9th century a.d.). 
in his book Of Poetry and Poets, mentions as belonging to the 
“Seven” not only the poem of *Amr, which has invariably been 
reckoned among the Mo'allaqat (ed. de Goeje, p. 120), but als(» 
a poem of ‘Abid ibn Abras {ibid. 144). In place of which poern 
he read this we do not know; and we are equally ignorant as to 
whether he counted other pieces than those indicated aboN'* 
among the seven. 

Now Nabigha and A'sha enjoyed greater celebrity than 'c. 
of the poets represented in the Mo'allaqat, with the excej^H r 
of Amra’al-Qais, and it is therefore not surprising that scbnui' 
of a somewhat later date, appended a poem by each of - ' ' 
to the Mo'allaqat, without intending by this to make then- . n 
integral part of that work. This is clear, for instance, froin f ‘‘‘ 
introductory words of TibrIzI (d. a.d. 1109) to his common’ 
on the Mo'allaqat. Appended to this he gives a commentary 
a poem of Nabigha, to one of A‘sha, and moreover one to ma 
poem of ‘Abid which, as we have just seen, Ibn Qotaiba 
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counted among the seven. It is a pure misunderstanding when 
Ibn Khaldun (loc. cit.) speaks of nine Mo^allaqat; and wc ought 
hardly to lay any stress on the fact that he mentions not only 
Nabigha and A‘sha, but also ‘Alqama, as Mo‘allaqa-poets. He 
was probably led to this by a delusive recollection of the Col- 
lection of the “Six Poets,” in which were included these three, 
together with the three Mo'allaqa-poets, Amra’al-Qais, Zuhair and 
Tarafa. 

The lives of these poets were spread over a period of more 
than a hundred years. The earliest of the seven was Amra'al- 
(>Ais regarded by many as the most illustrious of Arabian 

poets. His exact date cannot be determined; but probably the 
best part of his career fell within the midst of the 6th century. 
He was a scion of the royal house of the tribe Kinda, which 
lost its power at the death of King Harith ibn 'Amr in the year 
529. (See TaharVs Geschichte der Perser und Araber . . . 
nhersetzt von Th. Noldeke [Leiden, 1879], p. 171.) The poet’s 
royal father, Hojr, by some accounts a son of this Harith, was 
killed by a Bedouin tribe, the Banu Asad. The son led an adven- 
turous life as a refugee, now with one tribe, now with another, 
and appears to have died young. The anecdotes related of him 
as well as his p>oems, imply that the glorious memory of his house 
and the hatred it inspired were still comparatively fresh, and 
therefore recent. A contemporary of Amra'al-Qais was ‘Abtd ibn 
Abkas, one poem of whose, as we have seen, is by some authori- 
ties reckoned among the collection. He belonged to the Banu 
Asad, and is fond of vaunting the heroic deed of his tribe — the 
murder of Hojr — in opposition to the victim’s son, the great poet. 

The Mo'allaqa of ‘Amr hurls defiance against the king of 
Hira, 'Amr son of Mundhir, who reigned from the summer of 
554 till 568 or 569, and was afterwards slain by our poet. (See 
Ncildeke’s Tabari, pp. 170, 172.) This prince is also addressed by 
Haritii in his Mo'allaqa. Of Tarafa, who is said to have t^ttained 
no great age, a few satirical verses have been preserved, directed 
against this same king. This agrees with the fact that a grandson 
of the Qais ibn Khalid, mentioned as a rich and influential man in 
Tarafa’s Mo'allaqa (v. 80 or 81 ), figured at the time of the battle 
of Dhu-Qar, in which the tribe Bakr routed a Persian army. This 
battle falls between a.d. 604 and 610. 

riie Mo'allaqa of *Antara and that of Zuhair contain allusions 
to the feuds of the kindred tribes ‘Abs and Dhobyan. Famous 
ns these contests were, their time cannot accurately be ascertained. 
But the date of the two poets can be approximately determined 
from other data. Ka‘b, son of Zuhair, composed first a .satire, 
and then, in the year 630, a eUlogy on the Prophet; another son, 
Bujair, had begun, somewhat sooner, to celebrate Mahomet. 
Anlara killed the grandfather of Ahnaf ibn Qais, who died at an 
advanced age in a.d. 686 or 687 ; he outlived 'Abdallah ibn Simma, 
whose brother Duraid w'as a very old man when he fell in battle 
against the Prophet (early in a.d. 630) ; and he had communica- 
tions with Ward, w'hose son, the poet ‘Orwa, may perhaps have 
survived the flight of Mahomet to Medina. From all these indica- 
tion? we may place the productive period of both poets in the 
end of the 6th century. 

To the same period appears to belong the poem of 'Alqama, 
which, as we have seen, Ibn Khaldun reckons amongst the 
Mo'allaqat. This too is certainly the date of NApic.ha, who was 
one of the most distinguished of Arabic poets. For in the poem 
often reckoned as a Mo'allaqa, as in many others, he addres.ses 
himself to No'man, king of Hlra, who reigned in the two last 

decades of the 6th century. The same king is mentioned as a 

contemporary in one of 'Alqama’s poems. 

The poem of A'sha, sometimes added to the Mo'allaqat, con- 
joins an allusion to the battle of Dhu Qar (under the name 
“Battle of Hinw,” v. 62). This poet, not less famous than 
^abigha, lived to compose a poem in honour of Mahomet, and 
died not long before a.d. 630. 

LabId is the only one of these poets who embraced Islam. 
His Mo'allaqa, however, like almost all his other poetical works, 
^’^*i»ngs to the Pagan period. He is said to b:)ve lived till 661, 

even later; certainly it is true of him, what is asserted with 

h likelihood of several others of these poets, that he lived to 


a ripe old age. 

The seven Mo'allaqat, and also the poems appended to them, 
represent almost every type of ancient Arabian poetry in its 
excellences and its weaknesses. In order rightly to appreciate 
these, wc must translate ourselves into the world of the Bedouin, 
and seek to realize the peculiar conditions of his life, together 
with the views and thoughts resulting from those conditions. 
In the Mo'allaqa of Tarafa we are repelled by the long, anatomi- 
cally exact description of his camel ; but such a description had 
an extraordinary charm of its own for the Bedouins, every man 
of whom was a perfect connoisseur on this subject down to the 
minutest points; and the remaining parts of the poem, together 
with the other extant fragments of his songs, show that Tarafa 
had a real poetic gift. In the Mo'allaqat of Amr and Harith, for 
the preservation of which we are especially grateful to the com- 
piler, we can read the haughty spirit of the powerful chieftains, 
boastfully celebrating the splendours of their tribe. These two 
poems have also a certain historical importance. The song of 
Zuhair contains the practical wisdom of a sober man of the world. 
The other poems are fairly typical examples of the customary 
qasida, the long poem of ancient Arabia, and bring before us 
the various phases of Bedouin life. 

It is a phenomenon which de.serves the fullest recognition, 
that the needy inhabitants of a barren country should thus have 
produced an artistic poetry distinguished by so high a degree of 
uniformity. Even the extraordinary strict metrical system, ob- 
served by poets who had no inkling of theor>' and no knowledge 
of an alphabet, excites surprise. In the most ancient poems 
the metrical form is as scrupulously regarded as in later com- 
positions. The only poem which shows unusual metrical freedom 
is the song of ‘Abid. It is. however, remarkable that 'Abld's 
contemporary Amra'al-Qais, in a poem which in other re.spects 
also exhibits certain coincidences with that of 'Abid (No. 55, ed. 
.Ahlwardt), allows himself considerable licence in the use of the 
very same metre — one which, moreover, is extremely rare in the 
ancient period. Presumably, the violent deviations from the 
schema in '.Abid are due simply to incorrect transmission by com- 
pilers who failed to grasp the metre. The other poems ascribed to 
'Abid, together with all the rest attributed to Amra’al-Qais, are 
constructed in precise accord with the metrical canons. It is 
necessary always to bear in mind that thes<» ancient poems, which 
for a century or more were preserved by oral tradition alone, 
have reached us in a much mutilated condition. Fortunately, 
there was a class of men who made it their special business to 
learn by rote the w^orks either of a single poet or of several. 
The poets themselves used the services of these rhapsodists 
(rawT). The last repre.scntati\e of this class is Hammad, to 
whom is attributed the collection of the Mo'allaqat; but he. at 
the same time, marks the transition of the rhapsodist to the critic 
and scholar. The most fav'ourable opinion of the rhapsodists 
would require us to make allowance for occasional mistakes: 
expressions would be transposed, the order of verses disarranged, 
passages omitted, and probably portions of different poems pieced 
together. It is clear, however, that Hammad dealt in the most 
arbitrary fashion with the enormous quantity of poetry which he 
professed to know thoroughly. The seven Mo'allaqat are indeed 
free from the suspicion of forgery, but even in them the text is 
frequently altered and many verses are transposed. The Io('»se 
structure of .Arabic poems was extremely favourable to such 
alterations. Some of the Mo'allaqat have several preambles: so. 
especially, that of 'Amr, the first eight verses of which belong not 
to the poet but to another poet. Elsewhere, also, wt find spurious 
verses in the Mo'allaqat. Some of these poems, which have been 
handed down to us in other exemplars besides the collection itself, 
exhibit great divergences both in the order and number of the 
verses and in textual details. This is particularly the case with 
the oldest Mo'allaqa — that of Amra'al-Qais — the critical treat- 
ment of which is a problem of such extreme difficulty that only 
an approximate .solution can ever be reached. The variations of 
the text, out.side the Mo'allaqat collection, have here and there 
exercised an influence on the text of that collection. It would be 
well if our manuscripts at least g,ave the Mo'allaqat in the exact 
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form of Hammad's days. The best text — in fact, we may say, a 
really good text — is that of the latest Mo'allaqa, the song of 
La bid. 

The Mo'allaqat exist in many manuscripts, some with old commen* 
taries, of which a lew are valuable. They have also been several 
times printed. Especial mention is due to the edition of Charles 
(afterwards Sir Charles) Lyall with the commentary of Tibrizt 
(Calcutta. 1804K Attempts to translate these poems, verse for verse, 
in poetical form, could scarcely have a happy result. The strangeness, 
both of the exprc.v'iion and of the subjects, only admits of a para- 
phrastic version lor large portions, unles.s the sense is to be entirely 
obliterated. An attempt at such a translation, in conjunction with a 
commentary based on the principles of modern science, has been 
made by the present author: “Fiinf Mo'allaqat iibersctzt und erkliirt,** 
in the Sitzun^shvrichte der kah. Akad. d. WV.v.v. in W'/V«, Philos.-kisl. 
C/a.'.vf. Bde. cxl.-cxiv. supplement to this is formed by an article, 
hy Dr. Bernh. Cieiger. on the Mo'allaqa of Tara fa, in the Winter 
Zeitschrift fur die Kunde drs M orgenlands, xix, 323 sqq. See further 
the separate articles on the seven poets. (Tn. X.; X'.) 

MOAT, a depre.'^sion surrounding a castle, city wall or other 
fortilication. usually, but not always, tilled with water. The exist- 
ence of a moat was a natural result of early methods of fortifica- 
tion by earthworks, for the ditch produced by the removal of 
earth to form a rampart made a valuable part of the defence 
system. When, in the middle ages, earthworks gave way to ma- 
sonr>’ walls, the moat was retained, and became even more valu- 
able than before, as it prc\*cnted moving towers or battering rams 
from being brought up to the ramparts until the moat had been 
filled. With the development of fire-arms the moat lost much of 
its importance, but was occasionally retained into the 18th cen- 
tur>’. as an obstacle against infantry attacks. Dry moats or 
ditches, as parts of modern earthworks, still occur spasmodically. 
iSer Castle, Fortification and Siegf.craft. For a thorough 
consideration of mediaeval moats, see \'ioIlet-Ie-Duc, Dictionmire 
Raisonnt\ articles “.\rchitecture Militaire ’ and “Chateau."’) 

MOBERLY, GEORGE (1803-1885 », English divine, was 
born on Oct. 10, 1803, and educated at Winchester and Balliol 
college, 0 .xford. He was head master of Winchester from 1835 
to 1S66. Mr, Gladstone made him bishop of Salisbury in 1869. 
Though Moberly left Oxford at the beginning of the Oxford 
movement, he formed an intimate friendship with Keble. In 
187: he astonished his High Church friends by joining in the 
movement lor the disuse of the damnatory clauses in the Athan- 
asian Creed. His chief contribution to theology is his Bampton 
Lectures of iSOS, on The Admmistralion of the Holy Spirit in the 
Body of Christ. He died on July 6, 1885. 

Hi.s son, Robert Ca-mpbell Mobeklv ( 1845- 1903) became 
regius professor of pastoral theology at Oxford. He contributed 
to Lux Mundi (1889;, and wrote Atonement mid Personality 
( 1901). 

MOBERLY, a city of Randolph county, Mis.souri, U.S.A., 
13s m. N.W. of Saint Louis; on Federal highways 24 and 63, 
and served by the Missouri-Kansas-Texas and the Waba.sh rail- 
ways. I'of). (192c) 12.S0S (91 VC native white); estimated locally 
at 18.500 in 1928. It i.s a shipping point for farm produce, live 
stock, wool, hide.s and hardwood lumber, and has a number of 
manufacturing industries, including a shoe factor>', hosiery mills, 
a cheese plant and large refjair shops of the Wabash company 
( establi.shed in 1872 ). with an output in 1925 valued at $4,133,565. 
Coal is mined in the viciniiy. Moberly was platted in j866; 
became the county .seat in 1868; and a city in 187^. 

MOBILE, a city of south-western Alabama, U.S.A., at the 
head of Mobile bay on the Ciulf of Mexico (30 m. long and 8 m. 
wide); county seat of Mobile county. It is on Federal high- 
ways 45 and 90; has a municipal airport; and is served by the 
Alabama, Tcnncs.see and Northern, the (julf. Mobile and Northern, 
the Louisville and Nashville, the Mobile and Ohio and the South- 
ern railways, and by 40 ocean .sieam.ship lines and the barges 
of the Inland Waterways Corporation (Mississippi- Warrior Serv- 
ice). Fop. (1920) 60,777 negroes); estimated locally at 

75,000 in 1928. with an additional 15,000 in adjacent suburbs, 
makiijg the total for the metropolitan area over 90,000. 

Mobile is the only seaport of Alabama, and until 1900 was its 
largest city. It occupies 20 sq.m, of a .sandy plain. The Cochrane 
bridge and rau.seway, 10*5 m. long (completed 1927) crosses the 
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delta of the Mobile river and the headwaters of the bay, provii 
ing an uninterrupted passage by highway over the Old Spanis 
trail from Florida to California. The land-locked fresh wat< 
harbour, formed by the lower 5 m. of the Mobile river, is coi 
nected with the Gulf by a 30 ft. channel and has ample anchorag 
To June 30, 1926, the Federal Government had spent $10,352,2^ 
(spread over a century) in deepening the harbour and channe 

which originally had a usab! 
depth of only 5.5 feet. Extensiv 
docks and terminal facilitic 
(completed 1928) have bee 
built by the State at a cost c 
$10,000,000. The U.S. quarar 
tine station occupies Sand islanc 
at the entrance to the rive: 
Pinto and Blakely islands, oppt 
site the city, are occupied by dr> 
docks and ship-building yard: 
coaling stations and oil-tan 
farms. The U.S. Steel Corponi 
tion owns large tracts of land a 
C'hickasaw, and other industrii 
developments fringe the nortf 
west boundary of the city, i'ive miles west is Spring Hill colleg( 
founded (1830 ) and conducted by Jesuits. There are i8th centur 
buildings in the city, many residences of both ante-bellum ani 
modern construction. The city's assessed valuation for 1927 wa 
$54,041,849. Since 1911 it has had a commission form of govern 
ment. Mardi Gras has been celebrated annually since 1830. 

The harbour traffic in 1926 was 3,193,166 tons, valued a 
$121,878,580, of which $37,058,400 represented exports (main! 
raw cotton, lumber and timber, iron and steel products) am 
$9,224,134 imports (largely sodium nitrate, bananas, manganes 
and manganese ore and molasses). Garden truck and small fruit 
are the leading money crops of the region. Over 2,000 carload 
of cabbage and $1,000,000 worth of satsuma oranges and pecan 
are shipped annually, and the county boasts a “cabbage patch 
of 500 acres. The output of the manufacturing industries wa 
valued at $30,913,553 in 1927. Bank debits in 1926 aggregate! 
$469,888,000. 

Mobile w^as founded in 1702 and was the capital of the Frend 
province of Louisiana until 1720. The name was taken from tin 
Mobile or Maubila Indians, who then occupied the region. B; 
the Treaty of Paris (1763) Mobile was ceded to Great Britain 
in 1780 it was captured by a Spanish force; in 1813 it was seize! 
for the United Slates by Gen. James W’ilkinson, and in Aug. 181. 
Gen. Andrew Jackson made it his headquarters, resisting an at tad 
(Sept. 15) by the British on Ft. Bowycr at the mouth of the bay 
After the War of 1812 American immigrants rapidly changed lh» 
French character of the place. A town charter was received Iron 
the territorial legislature of Mississippi in 1814; a city charU'i 
from the first State legislature of Alabama, in 1819. Throughoui 
the 19th century it was the commercial metropolis of Alabama aiK 
Mississippi. Cotton exports increased from 7,000 bales in iSk" 
to 450,000 in 1840 and 1,000^000 in 1861. 

During the Civil W’ar Mobile was an important port of tin 
Confederacy. Despite a Federal blockade begun in i86j, trade 
w'ith the West Indies and Europe was kept up by a line of swill 


vessels. In 1864 Admiral Farragut entered the channel, captund 
the Confederate ironclad ram “Tennessee,” destroyed one gunboat 
and drove another aground, losing the Federal monitor “Te( nin- 
seh.” Ft. Gaines, on Dauphin island, surrendered on August 7; l i 
Morgan, on Mobile Point, on August 23. In the spring ol 
Gen. E. R. S. Canby laid siege to Ft. Blakely and Spanish 1 o| ■ 
on the east side of the bay. After 25 days the forts, and tlidi in*' 
city, were evacuated, and the Federal forces entered the * 

April 12. In 1879, consequence of railway losses fii'l dit 
financial disturbance of 1873, the municipality became bankiupi 
Its charter was vacated; trustees acting under the chancery tciur 
were appointed; and a temporary municipal government, ta u* 
the Port of Mobile, was established. In 1887 the city of 
was again chartered. A hurricane on Sept. 27, 1906, desin>>c 
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property valued at over $5,000,000. 

MOBILIZATION, the preparation of an army for active 
service (from Latin mobile and French mobile) y and its passage 
from a peace to a war footing. It is of vital importance that the 
period of mobilization shall be as short as possible, as victory in 
the first battles and even the results of the whole war may be 
jeopardized by any avoidable delay in this process. Thus every 
army is constantly endeavouring to speed up its mobilization by 
providing for contingencies. On the issue of the order much has 
to be done. Reservists have to be called up, clothed, armed and 
equipped, fed and sent to the units into which they are to be 
incorporated. Arms, ammunition, equipment, vehicles and stores 
not issued in peace time but necessary in war have to be pro- 
vided and distributed; and any similar material in possession 
ot units but not required for active service or defective must be 
returned to store or replaced. Special promotions and appoint- 
ments must be made and notified; a number of new units and 
formations will have to be raised and fitted out ; and everything 
must be ready by the time appointed for each unit to commence 
its move to its concentration area or port of embarkation in 
Mccordance with the time-table drawn up in peace time. All this 
complicated process requires a complete programme for each 
formation and unit, showing what is to be done on each day of the 
mobilization period; these programmes are revised at frequent 
intervals and subjected to partial tests. {See also Army.) 

MOBIUS, AUGUST FERDINAND (1790-1868), Gcr- 
man astronomer and mathematician, was born at Schulpforta on 
Nov. 17, 1790. At Leipzig, Gottingen and Halle he studied for 
four years, and in 1815 became professor of astronomy at Leip- 
zig, being chosen director of the university observatory, which 
was erected (1818-1821) under his superintendence. He died 
on Sept. 26, 1868. His doctor’s dissertation, De computandis 
oendtatiombus fixarum per planet as (Leipzig, 1815), established 
his reputation as a theoretical astronomer. Die Hauptsdtze der 
Astronomie (1836), Die Element e der Mechanik des Himmels 
(1843), may be noted amongst his other purely astronomical 
publications. His labours in pure mathematics appear for the 
most part in Crelle's Journal from 1828 to 1858. These papers 
*ire chiefly geometrical, many of them being developments and 
applications of the methods laid down in his great work, Der 
harycentrische Calcul (Leipzig, 18^7), which, as the name im- 
plies, is based upon the properties of the mean point or centre 
of mass. {See Algebra: Universal.) This work abounds in sug- 
gestions and foreshadowings of some of the most striking dis- 
coveries in more recent times — such, for example, as are con- 
tained in H. Grassmann’s Ausdehnun^slehre and Sir W. R. Hamil- 
ton's Quaternions. Mobius was a leader in the introduction of the 
powerful methods of modern projective geometry. 

His Gesammelten Werke were published at Leipzig, (4 vols., 188 s- 
1S87). 

(2) Theodor, son of the last-named, Scandinavian authority, 
i>orn at Leipzig, June 22, 1821. Among many papers and writings, 
his Catalogas librorum islandicorum et N orvegicoriim aetatis 
mediae (1856) and Verzeichnis der auf dem Gebiet der altn-ordi- 
sc hen Sprache und Literatur 1855 bis iSyg erschmiemen Schriften 
(1880) as keys to Scandinavian bibliography, and his Edda- 
Ausgabe as a text-book, are perhaps the most valuable to students, 
ffe died in Leipzig, April 25, 1890. 

MOCATTA, FREDERICK DAVID (1828-1905), English 
.Jewish philanthropist, was a member of the London financial 
firm, Mocatta and Goldsmid, but retired from business in 1874 
and devoted himself to works of public and private benevolence. 

He first began to give his attention to the better housing of the 
working classes, and the administration of charity in such a man- 
ner as not to demoralise the poor. He literally supported almost 
every hospital in London. 

Mocatta did much to promote education, especially that of the 
Jewish poor, and he encouraged Jewish literature and research, 
besides this he was a patron of learning and himself an author of 
historical works, the chief of which was The Jews and the InquU 
sition. On occasion of his 70th birthday, he was presented with a 
testimonial from more than 200 philanthropic and literary insti- 
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tutions. The Anglo-Jewish Historical Exhibition (1887) owed its 
inception to him. He bequeathed his fine library to the Jewish 
Historical Society of England, of which he was at one time presi- 
dent. This library formed the basis of the collections which arc 
now included in the Mocatta Library and Museum, founded in his 
memory, and located at the University of London (University 
College, Gower Street). 

See Trans. Jewish Hist. Soc. Eng. vol. v. 

MOCCASIN, a shoe made of deerskin or other soft leather. 
It is made in one piece; the sole is soft and flexible and the upper 
part is often adorned wdth embroidery, beading or other ornament. 
It is the footwear of the North American Indian tribes and is 
also worn by hunters, traders and settlers. In botany, the lady’s 
slipper is known in the United States as the “moccasin flower.” 

MOCCASIN SNAKE {Andstrodon piscivonis)^ a venomous 
viviparous aquatic snake of the southern United States, also 
called cottonmouth (from the white rim round its mouth) and 
water moccasin. It belongs to the pit -viper family, Crotalidae 
{see Snakes), which also includes the rattlesnake {q.v.). The 
moccasin may reach four feet in length. It feeds largely on frogs 
and fishes and is one of the most deadly of American snake.s. 
The allied copperhead {q.v.) is sometimes called the upland 
moccasin. It has a more northerly range. Moccasins are coloured 
dark olive-brown above, and yellowish -brown below, with dark 
bars and blotches. They are darker than the copperhead, being 
without the bright tints of the latter. The top of the head is 
mostly covered with scales like those of the hack, instead of large 
regular plates as in the case of harmless snakes. The head is flat 
and broad. The water moccasin is mimicked by the harmless false 
moccasin (Natrix)y a smaller water-snake with a narrow and less 
triangular head and a double row of scales on the underside of 
the tail. 

MOCENIGO, the name of a noble and ancient Venetian 
family which included many doges, statesmen and soldiers. 
Tommaso Mocknigo (1343-1423) commanded the crusading fleet 
in the expedition to Nicopolis in 1396, and also won battles against 
the Genoese. While Venetian ambassador at Cremona he was 
elected doge (1414), and he escaped in secret, fearing that he 
might be held a prisoner by Gabrino Fondolo, tyrant of that city. 
He made peace with the Turkish sultan, but when hostilities broke 
out afresh his fleet defeated that ol the Turks at Gallipoli. Dur- 
ing his reign the patriarch of Aquileia was forced to cede his 
territories to the republic (1420), which also acquired Friuli and 
Dalmatia. Tommaso greatly encouraged commerce, reconstructed 
the ducal palace and commenced the library. I^ietro Mocenigo, 
doge from 1474 to 1476, was one of the greatest Venetian ad- 
mirals, and revived the fortunes (»f his country’s navy after the 
defeat at Negropont in 1470. In 1472 he captured and destroyed 
Smyrna. He then defeated the Turks who were besieging Scutari 
and died of an illness contracted there. Giovanni Mocenigo, 
Pietros brother, doge from 1478 to 1485, fought against Mo- 
hammed 11 . and Ercole 1 ., duke of Ferrara, from whom he re- 
captured Rovigo and the Polesme. Luigi Mocenigo was doge 
from 1570 to 1577. During his reign Venice lost the fortresses 
Nicosia and Famagosla in Cyprus. He took part in the battle of 
Lepanto, but after the loss of Cyprus he was forced to make 
peace with the Turks and to hand them back his conquests. 
Andrea Mocenigo, who flourished in the islh and i6th cen- 
turies, was a senator of the republic and a historian; he composed 
a work on the league of (Tambrai entitled Belli me.morabilis 
Cameracensis adversus Venetos historiae lilyri vi. (Venice, 1525). 
Another Luigi Mocenigo was doge from 1700 to 1709, and his 
brother Sebastiano from 1722 to 1732. Alvtse Mocenigo 
(1701-78), who was doge from 1763 until his death, restricted 
the privileges of the clergy, and in consequence came into conflict 
with Pope Clement XHI. 

MOCHA STONE, a variety of chalcedony containing infil- 
trated dendritic oxides of manganese and iron which give it the 
appearance of containing vegetable remains Most of the mocha 
stones ot commerce are obtained from India, being found among 
the agate pebbles due to the disintegration of the trap rocks of 
the Deccan. Artificial stones are produced at Oberstein. 
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MOCKING-BIRD, popular name of birds belonging to the 
American family Mimidac including also the thrashers (q.v.). The 
northern mocking-bird {Mimus polyglottus') inhabits the south- 
ern part of U.S.A., visiting the north in summer and breeding, 
though rarely, in New England. West of the Alleghanies it is 
less numerous, though occurring in suitable localities across to 
the Pacific. The mocking-bird has a fine song of its own and, 
in addition, has a remarkable power of mimicry. 

It is greyish-brown above and dull white below. The nest is 
often placed close to houses and is a careless structure. Three 
to six blue-green eggs, spotted with light brown, are laid. The 
great enemies of the mocking-bird are snakes, which eat both 
eggs and young: but the parents show great courage in defence 
of their home and often drive off the intruder. 

Some 12 or 14 other species of Mitnus occur, * mostly in S. 
America. The catbird {Dumatella mrolinntsis) is another ally; 
it too has both a line song and the power of mimicry. It is sooty- 
grey and has a wide range on the continent and extends to Ber- 
muda. 

MOCK ORANGE, the name given to various species of 
.«;yringa e.^^pecially to those with highly fragrant flowers, 

and also to the Mis.^^ouri gourd or calabazilla {Cncurbita foetidis- 
sima), of the south-western United States, becau.se of the re- 
semblance of the globular fruit to small oranges. The leaves of the 
latter were used medicinally by the Spanish-Californians. 

MOCOAN, a linguistic stock of South American Indians, 
whose name is derived from the Mocoas, one of its best-known 
tribes. The Moconn tribes occupied a .small territory on the 
eastern slope of the Cordillera Oriental in southern Colombia, 
directly east of Pnsto, on the sources of the Putumayo river and 
between it and the upper Caqueta. Little or nothing of the char- 
acter and culture of these tribes is known. 

See A. F. Chamberlain, **Sur Quelques families lincuistiques . . . de 
r.Amcriquc du Sud ' (7. Soc, Americanistes de Paris Ln.s.J, vol. vii. 
pp. 179-202). 

MODELS AND MODEL-MAKING. The making of 
models is one of the oklc.^^t hobbies of mankind. The Egyp- 
tians, for instance, believed that the human spirit, after death, 
wa.s capable of travelling on land, but required assistance across : 
the waters of the Nile, so they buried with their dead a model * 
boat called a ‘‘Spirit Ship"’ to assist the ,soul across the river, 

.•\n early model dealing with steam is described by Hero of Alex- 
andria. about A.D. 120. A reconstruction of this model is in the 
South Ken.sincton mu.seum, London, and consists of a boiler with 
a flat top sui^ported by a frame over a wood fire. The top of the 
boiler has a hollow ball mounted between two piv ots, one of which 
acts as a steam-pipe leading through the boiler. On oppo.site sides 
of the ball are two nozzles bent at right angles so that when steam 
is generated and passe*; into the atmosphere it cau.'^es the ball to 
revolve rapidly. An early model-maker was the famous James 
Watt. He was born in 1736 and .spent some of his early days in 
improving the model of a Newcomen engine which formed part of 
the Glasgow college equipment, from which experiment we gained 
the first practical steam engine. Later, William Murdock, who in- 
vented gas lighting, joined James Watt, and the experimental 
locomotive which Murdock built in 17.S6 was probably the first 
model locomotive in existence. It had a cylinder in. diameter. 

Models are now commonly used for the demonstration of 
patents, inventions and experimental work both by engineering 
firms and i)rivatc inventors. A few of the leading uses may he 
here enumerated, f i ) For in.structional ymrposes by schools, rail- 
way comi>anies, technical colleges, physical laboratories. Ad- 
miralty. War GiTice and other t'^overnment departments. ( 2) For 
exhibition and publicity purpose accurate reproductions to scale 
make it po.-sible to show an artif. le in precise detail wdthin a lim- 
ited hfjace. Complete scale models urf made for shipping com- 
panies and for engineering cxhihirioi; Sectional models are 
often made to explain internal const ru( ii')ris and the operation of 
sjxjcial detLii.s. Architects now make ex . rjdve use of models for 
housing detail.s. town-planning, suggest ior,. j^r extensions to fac- 
tories. the laying out of estates and lh< rfnrrangement of trans- 
IKjrt facilities The law courts also mak» uvf. models in legal 


disputes about ancient lights or disagreements about extensh 
to buildings. Railway and motor-car accidents are modelled 
show the positions of the trains or vehicles involved. (3) Lj 
but not least, there is the use of models for the instruction a 
amusement of the young, in the form of model railways, mo 
power boats, sailing yachts and other high-class toys, in wh 
scientific data play an important part. 

Model-making as a hobby is almost peculiar to the British Is 
and has many enthusiastic adherents, as witness the annual 1 
hibitions held in London where amateur-made models are entei 
for competition. The production of scale models is almost 1 
clusively in the hands of very small groups of craftsmen, in so 
cases working in their own homes or in small workshops ; the ch 
reason being that very little machinery is required. The work < 
mands great personal skill, repetition being almost unknown. 

The commercial production of models on a large scale is mail 
carried on in England, America and Germany; several firms 
these countries give employment to 100 or 200 workpeople; c 
British firm, established at Northampton, covers the whole rar 
of model-making, from the mass production of popular mod 
to elaborate scale models costing hundreds of pounds each. 

In addition to firms who devote themselves exclusively 
model-making as a business, many of the leading engineering a 
shipbuilding companies have established model or experimen 
workshops where the new ideas are wmked out in miniature. T 
South Kensington science museum, and other institutions ha 
workshops where exhibits are made and repaired. 

One of the finest examples of recent model-making, to whi 
hundreds of craftsmen and artists contributed, was the Queei 
doll's house designed by Sir Edward Lutyens. It represents t 
amenities of domestic life in the present century and is built t( 
scale of I in. to the foot. When shown at the Wembley Exhibitii 
it was seen by hundreds of thousands. In centuries to come tl 
model, protected under its glass cover, will visualise civilization 
the outset of the 20th century. (W. J. B.-L. ) 

MODENA (ancient M/t/im/), city, Emilia, Italy, capMtal 
the province of Modena and seat of an archbishop, 31 m. E.S. 
of Parma by rail. Pop. (1921) 61.763 (town); 83,663 (cornmunt 
It lies in a damp, low plain on the south .side of the Po vallc 
between the Secchia to the west and the I*anaro to the east. Sor 
main streets follow lines of canals, which still (now coverf.‘i 
traverse the city. The observatory stands 135 ft. above sea-lev' 
The fortifications, converted into promenades, give the city j 
irregular pentagonal contour. Within are various open areas — t 
.spacious Ippodromo, the public gardens, the Piazza Grande, ai 
the Piazza Reale. The Via Aemilia passes obliquely through li 
city, from east to west. 

Begun by Countess Matilda of Tuscany (1099), after desig: 
of Lanfranc, and consecrated in 11S4, the Romanesque cathedr 
(S. Geminiano) has a lofty crypt under the choir, three caste 
apses, and a fa(;adc with sculptures of the 12th century. Tl 
graceful bell-tower, erected in 1224-13 19, named La Ghirlandii 
from the bronze garland surrounding the weathercock, is 2S2 t 
high; in the basement may be seen the wooden bucket captun 
by the Modenese from the Bolognese in the affray at Zappolii 
(1325) (see Ta.ssoni’s Secchia Rapita). S. Giovanni Decolhn 
contains a Pieta in painted terra-cotta by Guido Mazzoni 
1518). The .so-called Pantheon Estense (the church of S. Ago 
tino), is a baroque building by Bibbiena. San Pietro and S;i 
Francesco have terra-cottas by Begarelli (1498-1565). 

The extensive ducal palace, from the designs of Av^anzn 
(1651-1679), and finished by Francis Ferdinand V., with :i 
courtyard, contains the military school. The Albergo dcllc 1 
built by Duke F'rancis III., accommodates the Museo Lapid v 
(Roman inscriptions, etc.); the valuable archives, the Bil)!i‘'‘‘' 
Estense, the Museo Civico, with palaeo-ethnological and 
acological collections; a collection of textile fabrics, and tin pj‘ 
ture gallery, presented to the city by Francis V. and since au? 
mented by the Campori collection. The town hall dates yon 
1194. The university (783 students) is mainly medical and 
with a faculty of physical and mathematical science. .^1 

Commerce is chiefly agricultural. Modena is the point at w 1 
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the railway to Mantua and Verona diverges from that between 
Milan and Bologna, and has several branches to neighbouring 
places. It is also the starting-point of a once important road over 
the Apennines to Pistoia by the Abetone Pass, and of a canal 
by the Panaro and Po to the sea. 

The old abbey of Nonantola (752) some 6 m. to the N. has a 
fine Romanesque church and valuable treasury and archives. 

Modena is the ancient Mutina in the territory of the Boii, which 
became Roman in 2 15-2 12 b.c. The Roman town lay south-east 
of the modern; its north-western wall is marked by the Corso 
Umberto I.; but the Roman level is 15 to 20 ft. below the modern. 
Its territory was conterminous with that of Bononia and Rcgium, 
and to the south it extended to the summit of the Apennines. 
Marcus Brutus, lieutenant of Lepidus, held it against Pompeius 
in 78 B.C., and in 44 B.c. the place was successfully defended by 
J). Brutus against Mark Antony. The ravages of Attila and 
Lombard attacks ruined it, but about the close of the 9th century 
it was restored by its bishop, Ludovicus. 

In the wars between Frederick II. and Gregory IX. it sided 
with the emperor. In 1288 Obizzo d’Este became its lord. Con- 
stituted a duchy in 1452 in favour of Borso d’Este, and enlarged 
:ind strengthened by Hercules II., it became the ducal residence 
on the incorporation of Ferrara with the States of the Church 
(1598). Francis HI. (1698-1780) gave the city many public 
buildings, Hercules III. (1727-1803) saw his states transformed 
hy the French into the Cispadine Republic, and died at Treviso. 
In 1814 his eldest son, Francis IV. received back the Stati Estensi 
{ind ruled them despotically. Francis Ferdinand V., succeeded in 
1846, and on August 20, 1859, the representatives of Modena 
declared their territory part of the kingdom of Italy, and their 
derision was confirmed by the plebiscite of i860. 

MODERATOR, a judge or umpire, one who acts the part of 
mediator, and so a term used of the person chosen to be presi- 
dent of a meeting (as in America, of a town meeting). In the 
I’niversities of Oxford, Cambridge and Dublin, it is still used 
of the officers appointed to preside over certain examinations; 
hut the best-known use of the word is in the Presbyterian 
churches; the name is applied to the minister elected to preside 
over ecclesiastical meetings or assemblies, as the synod, presbytery 
or general assemblv {sre J’kesbyterianism). 

MODERN ARCHITECTURE, 18TH AND 19TH 
CENTURIES. This article deals with the development of archi- 
tecture in Europe and America during the last two centuries prior 
to the general use of skeleton con.st ruction and design characteris- 
tic of it. (See Architecture.) Certain European developments 
during the i8th century are also treated in this work in the arti- 
cles Baroque Architecture and Renaissanc*^ Architecture. 
('ontemporary architecture is treated in this work under a num- 
ber of headings w'hich are given in the article Architectural 
Aktk’les. 

CONTINENTAL EUROPE 

t.ontinental architecture from the end of the 15th to the be- 
ninning of the jgth century presents a continuous development on 
the lin(*s of the Renais.sance. But Renaissance is here u.sed only 
•or the first phase of the epoch, embracing about a century and 
it half. The ensuing stage, extending to the first decades of the 
J-Sih century, is termed baroque. The style of the following 
period is called rococo. From about 1 770 so-called neo-classi- 
dominates most European countries. 

Development. — Architectural development from the time of 
•hr Renaissance takes very different forms in the different coun- 
tries. This difference can be traced to the different character 
'vithin each country of the Renaissance itself (sec Renaissance 
Architecture). In Italy the Renaissance was never an estab- 
'^‘^bed and defined style and it rapidly passes over to the daring 

Tussive forms and the grandiosity of the baroque. In France, 
bit* style of the Renaissance, cultivated by academic tradition, 
pfi vadcs monumental French architecture right up to the time 
'*1 ^’apoleon. Whereas in Italy the Renaissance is a direct reaction 
‘>uainst the Gothic style, in France it stands in many ways as the 
beir of this style. The architecture of Spain also early acquired a 


characteristic style, which has never entirely disappeared. The 
Moorish influence allied itself easily and organically with the 
Gothic style and also became a welcome element in the baroque. 
The architecture of Central Europe is less determined in char- 
acter. The ornamentation of the German Renaissance contains a 
seed of the turgidity of the baroque. North Germany is influenced 
by Holland, whose architecture adheres to the Italian Renaissance, 
especially as it has been developed by Palladio. Belgium stands 
under the influence of Spain, Italy, or France, each in turn. 
The architecture of the northern countries reflects their isolated 
position. In Denmark the Renaissance is dependent on Dutch, and 
in Sweden mostly on north German models. The latter country 
came into closer contact with the rest of Europe during the latter 
part of the 1 7th century and acquired a monumental architecture, 
which is specially allied to the Roman high Renaissance. 

At the beginning of the i8th century Russia remained culturally 
and artistically isolated, the upper classes importing foreign — 
Italian, German or French — architects. (See Russian Archi- 
tecture. ) 

EIGHTEENTH CENTURY 

In Italy the first phase of the i8th century is on the whole an 
echo of the 17th. A few characteristic buildings from this time, 
however, deserve mention: La Superga at Turin by Juvara (1685- 
^735)) Fontana di Trevi in Rome by Salvi (1699-1751 ), and the 
facade of the Lateran basilica in Rome by Galilei (1691-1737). 
Galilei received his training in England and was obviously in- 
fluenced by Wren. Italian architecture is already under the 
restraining influence of other countries. 

During the 17th century France developed her academic classi- 
cal style of buildings, which bears the name of Louis XI\’. At 
the beginning of the 18th century comes a certain stagnation, 
although, during the whole of the century, France still sets the 
fashion for the rest of the Continent. 

The changes of style, however, affect the exterior architecture 
— which on the whole still follows the academic pattern — less 
than the interior. The regency period marks a relaxation in the 
severe etiquette of Louis XIV. It aims at pleasantness, case, 
and domestic comfort. The foremost French architects during 
this time are Oppenort (1672-1742) and de Colte (1656-1735). 

The Rococo Style with its peculiar ornamentation, developed 
from baroque and oriental — especially Chinese — art, has a typical 
exponent in Meissonier (1693-1750). Boffrand (1667-1754) is 
more refined, and in his private jialaces, such as the Hotel de 
Montmorency, he has created the ideal of a comfortable and dis- 
tinctive dwelling. But although the lococo originated in France, 
it was of relatively .short duration there, and its influence on 
architecture was limited. As early as 1732 signs of new ideals of 
style appear in the comt>etition for the facade of the St. Sulpice 
church in Paris, in w'hich Servandoni ( 1695-1766) carried off the 
prize with a project in “Palladio style" in competition w'ith Mei.s- 
sonier's project in sumptuous rococo. It is significant that both 
of these men of extremes came from the Italian school. 

When the cla.s.sidsni of Servandoni made its appearance, it 
was a unique occurrence in l‘'rench architecture and is perhaps, 
rather the expression of a theatre-painter s fantasy than the severe 
W'ork of an architect. The struggle against the rococo .style was 
soon in full swing, supported by such theorists as Blondel and 
Laugier. In 1737 Soufflot (1709-80) created an important build- 
ing of classical inspiration — the Hotel-Dieu in Lyons — and met 
with such success that he was called to Paris and entrusted with 
the building of the St. Genevieve church (Pantheon). This build- 
ing, which testifies to a profound knowledge of Greek (Paestum) 
and Roman antique as well as of Italian high Renai.s.sance, ushers 
in the eclecticism which prevailed in the 19th century. Angc 
Jacques Gabriel (1710-82) works more in conformity with French 
tradition in his buildings, such as the Ecole militaire and Garde 
meubles (Plate de la Concorde) in Paris, and in the Petit Tri- 
anon, near Versailles. Gabriel’s interiors .^how the developed 
Louis XVl. style, and correspond, to a certain extent, to the Eng- 
lish Adam style, but are more soft in their echo of the rococo. 

In Germany, which long suffered from the consequences of the 
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de\'astating religious wars, the art of monumental architecture was 
developed later than in France. In the south, as well as in Aus- 
tria, however, a lively building activity arose during the latter 
part of the 17th centur>». In Vienna and Salzburg Johan Bernhard 
Fischer von Erlach (1650-1723) created monumental buildings 
and churches, the most remarkable of which is the St. Karl Borro- 
maus church in Vienna. In the pleasure palace of Belvedere in 
Vienna, erected for Prince Eugene, Johann Lukas von Hildebrandt 
(1666-1745) produced a work of art which exercised a deciding 
influence on Austrian and south German taste. A magnificent 
example of the Austrian baroque ecclesiastical architecture is the 
convent of Melk, built by Jakob Prandauer. The small St. Johann 
Neiximuk church in Munich, erected in 1733 by the brothers 
Asam, is an interesting example of the south German baroque. 
There is also the magnificently appointed residence for the Prince 
Bishop built by Johann Balthasar Neumann (1687-1753) at 
Wurzburg. 

While the architecture of south (Germany thus emanates from 
Italy, that of north Germany is dejx'ndent upon Dutch models. 
Building activity in north Germany was practically stagnant until 
the beginning of the T7th century, when the talented architect and 
sculptor .-\ndreas Schliiter (1664-1714) was entru.sted with the 
rebuilding of the royal castle in Berlin, a task continued by Jo- 
hann Friedrich von Eosander (1670-1729). Prussia comes into 
close contact with French culture in the middle of the i7lh cen- 
tur>’, and Georg Wenceslaus Knohelsdorf (1699-1753) was en- 
trusted with the building of the city castle and the French church 
at Potsdam; the architecture of both is severely classical. During 
the latter part of the i8th century, French influence becomes more 
and more prominent in Germany. The so-called “Zopfstyle'’ ap- 
pears as a mixture of French Louis X\T. and German baroque 
style. The most typical exponent of this early classicism is Carl 
von Gontard (1736-1S02). 

In the Netherlands arti.^tic development came to a standstill 
after an extraordinarily flourishing period during the preceding 
centuries. .As early as in the i8th century Holland develoi>ed in its 
churches that severe planning and sober appointments which have 
since become so common. Belgium came more and more under 
French influence during the 18th century, and therefore came 
under the influence of the French neo-classicism during the latter 
part of the century. 

In Spain, at the beginning of the i8th century, Don Jose de 
Churriguera (1650-1723) developed the Si>anish high baroque, 
with its sumptuous decoration and strange mixture of styles, which I 
has been named Churrigueresqne (q,v.). 

Portugal during the i8th century concentrated its strength on 
a gigantic building, the Mafra castle, which, from an artistic point . 
of vnew\ however, does not justify the enormous cost of its 
erection. 

Among.st the Scandinavian countries Sweden played a promi- 
nent role in the architectural history of the baroque period, espe- 
cially through the activity of the Tessin family of architects. 
Xikodemus Tessin, the younger, created in the royal palace of 
Stockholm perhaps the most perfect building of the time emanat- 
ing from the school of the Roman Renaissance. Later the Swedish 
art of building approached closer to French models. 

NINETEENTH CENTURY 

Politically the period of the French Revolution ushers into view 
a totally new epoch in the history of the Continent. The rupture 
is less evident in the history of art. Apparently the severe no- 
vantique, W’hich characterize s the period following the Revolution, 
is a direct continuation of the classicism of the la.st phase of 
Vancien regime. In reality, however, the Revolution introduced 
into this field also a totally new concejjtion, which becomes ever 
more apparent during the i^lh century. This is the eclecticism 
founded on archaeological studies. There is a fundamental dif- 
ference between the conception of architecture of this new period 
and that of the Renaissance. Whilst the masters of the Renais- 
sance and their successors gained inspiration for new creation from 
the cla-ssical architecture, the architecture of the 19th century is 
prindi^ally imitative and its highf^st aspiration is to come as close 


to the architectonic creations of past times as possible, but nol 
surpass or transpose them. This imitation is not limited to 
antique only, but seeks its models amongst all the building st} 
of earlier times. The eagerness for archaeological research 
comes wedded to romanticism, which in its literary enthusia 
for old times is blind to the requirements of the present day. 

So far as architecture is concerned, therefore, the 19th cent: 
is full of intere,sting suggestions and experiments, but on 
whole it is barren. A contribution during this century, howe> 
which is decisive for the future, is the increasing development 
the technique of building. By the middle of the century, i 
made its appearance as a material with properties revolutioniz 
the art of building, and a short time thereafter came cement 
new and extremely easily worked building material; finally th 
materials were combined into reinforced concrete, a combinat 
which seems to herald a complete revolution in architecture. 

During this period the lead in architectural development on 
Continent passed more and more from France to Central Euro 
France, however, still retained her reputation as the keeper 
the academic architectonic traditions, and in reality she still 
tained the lead at the beginning of the century. The architect 
of the Napoleonic empire, or the so-called Empire style, is p 
dominantly decorative in character. It docs not aim in the fl 
place at the solution of a certain practical building problem, 1 
at the creation of a monument for the glorification of the emp 
Just as Napoleon based his court ceremonials on Roman mod 
so these monuments seek to emulate the antique, whether tl 
appear in the form of a ‘‘temple of glory.*’ such as the Madele 
church, or as triumphal arches. However, in the latter erectii 
and especially in I’Arc de Triomphe de TEtoile by Jean Franq 
Chalgrin (1739-1810) can be traced the last appearance of 
noble tradition of French classical architecture (Porte St. De 
by Francois Blondel, etc.). 

The leading architects of the Napoleonic era and the archite 
mostly employed by the court were Charles Percier (i764-i8,< 
and Pierre Fontaine (1762-1853). The works of these two c 
laborators show that they were influenced by the Adam broth 
and, like them, they have made their works known in wide circ 
by their brilliant books of engravings. They have exerciscc 
strong influence on the contemporary Continental taste especia 
by their designs for interior decoration and furniture. The st 
created by Pcrcier and Fontaine rules in France on the whole up 
the middle of the 19th century, but it is occasionally modif 
under the influence especially of Italian Renaissance, as sho 
by the St. Vincent-de-Paul church by Jacob Ignaz Hittorf (i7( 
1867). 

The German nation was naturally qualified, by its peculiar co 
bination of naive eagerness for exact research work and dreai 
enthusiasm, to acquire both the romanticism and the archaeoh 
ical novantique. There appeared in the person of J. J. Wink 
mann (1717-68) a — for that time— extraordinarily learned s 
dent of the hi.story of antique art. Greek rias.sicism was a 
soon developed in German architecture, and from the begiiini 
of the 19th century received strong impulses. The Brandenburt 
Tor in Berlin by Karl Gotthard Langhans (1733-1808) is t 
most typical example of this severe classicism, and, in Karlsrul 
Freidrich Weinbrenner (1766-1826) created a number of art 
tically important buildings in the same spirit. Finally, Karl Frit 
rich Schinkcl (1781-1841), a many-talented architect, transpos 
with uncommon indcixindence and a rich imagination the classit 
ideals. His best known works are the royal theatre and the t 
museum in Berlin, the Niccolai church in Potsdam, and the Wer^ 
church in Berlin. With the last-mentioned building, Schinkcl or 
inated the new Gothic style, which afterwards became so poinil 
in church architecture. South Germany possessed in Lci 
Klenze a kindred spirit to Schinkel. The best known works 1 
Klenze are the Glyptotheca and the Propyl^es in Munich 
the Hermitage museum in St. Petersburg (Leningrad). 

In the other countries of Europe the new classicism follows 
the development in the leading ones. Italian architects, ^ 
have already pointed out, have been actively instrumental in h’in 
ing about the victory of classicism. The architect and engi'*'’ 
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The Royal Palace, Stockholm. Nikodemus Tessin the Younger, 5. The Schauspielhaus, Berlin 8. Interior of St. Johann Nepoumuk. Munich. The Asam Brothers, 

architect 6. Schloss Belvedere, Vienna; German and Austrian. Lucas von architects 

The Basilica of Superga, Turin. F. Juvara, architect Hildebrandt, architect 9. The Church of Our Lady. Copenhagen 

Palacio del Maraues de los Aguas, Valencia. Rovira, architect 7. The Convent at Meik, Austria; German and Austrian. Jakob Pran- 10. Facade of St. Sulpice, Paris. Servandoni, architect 
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1. Hotel de la Vrilliere, Paris, 18th uintury. F^obcrt de Cutte, architect 

2. Pantheon, Paris, built 1755-81. Jacques Gerrnair. Soufflal, architect 

3. Hotel de Montmorency, 18th century, French. Germain Boffrand, ar- 

chitect 

4. St. Vincent-de-Paul. Paris, 39th century. E/a^nple of modification of 

the style of Charles Percier and Pierre Fontaine (.see fig. 8) under 
the influence of the Italian Renaissance. Jacques Ignatz Hittorf, 
architect 

5. Church of the Madeleine. Paris, 3804, Designed by Pierre Vignon in 

imitation of an octastyie peripteral Roman temple, 350 feet by 147 


feet. The building stands on a podium 23 feet high 

6. Galleria Vittorio Emanueic II., Milan, Italy, 19th century. Giuseppe 

Mengoni, architect 

7. Town Hall, Copenhagen, 19th century. Marten Nvrop, architect 

8. Library in the Chateau Malmaison, France, 19th century. Percier and 

Fontaine, architects 

9. Petit Trianon, Versailles, France, 18th century. Erected by Louis XV. 

for Madame Dubarry, and later a favourite residence of Mariu 
Antoinette. The entrance fagade is a typical example of the late 
French Renaissance style. Ange Jacques Gabriel, architect 
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Giov. Battista Piranesi (1720*78), with his excellent reproduce 
tions of the buildings of the antique and the Renaissance periods, 
has had a great influence on the direction of taste Giuseppe Va- 
ladi^r (1762-1839) was active as an archaeologist and architect in a 
severe classical spirit during the Napoleonic era. At this time the 
building of theatres received an extraordinary amount of attention 
in Italy, Teatro della Scala in Milan by Giuseppe Piermarini 
(1734-1808) and Teatro St. Carlo in Naples by Antonio Nicco- 
lini being striking examples. The most characteristic ecclesiastical 
buildings of this time are the church in Possango by Antonio 
Selva (1753-1819), and the St. Francesco di Paolo in Naples by 
Pietro Bianchini. 

During this time Denmark was artistically the leading coun- 
try in Scandinavia and had excellent representatives in Christian 
Fredrik Hansen (1756-1845) and Michael Gottlieb Bindesboll 
(1800-56) of the refined, national new Danish classicism. Han- 
sen’s leading works were Christiansborg castle in Copenhagen 
(destroyed by fire) and Vor Frue church in Copenhagen. In 
Thorwaldsen’s museum Bindesboll created an original and beau- 
tiful monument to the most celebrated sculptor of his time in 
northern Europe. The Dane Theophil Hansen (1813-91), who 
built the university in Athens and the hou.se of jiarliament in 
Vienna, won international fame. 

The Later 19th Century. — Continental architecture presents 
a varied picture during the latter part of the 19th century. The 
fashionable styles succeeded each other rapidly and academical 
architectonic education was mainly concentrated on imparting to 
the pupil an easy proficiency in the use of all these so-called ‘‘his- 
torical styles.” This schematic doctrine of styles is the product 
of one-sided and to some extent imperfect knowledge of the his- 
tory of architecture. Through its self-sufficient belief in its ca- 
pability to judge what is right and suitable in each style, it has 
caused great and irreparable damage in the restoration of old 
buildings, a favourite occupation of the period. 

The inability of the 19th century to solve its building prob- 
lems in an independent manner is probably partly explained by 
the furious tempo at which building activity develof)ed during 
this time. The larger town? especially grew wdth a speed hitherto 
undreamed of, and during the latter part of the ccntur>» the prob- 
lems of town planning therefore became acute. The 19th cen- 
tury did considerable preparatory work in this field, of which 
we are now enjojdng the fruits. Many building problems aro.se 
which demanded an architecture of a totally different kind from 
the traditional. This was especially the case with industrial 
buildings, the great stores, railway stations, bridges, and skele- 
ton buildings of many kinds. It is only in a few cases that the 
19th century can show final solutions in thesL- spheres, but by 
zealous experiments the way w^as nevertheless prepared for a 
new and more homogeneous art of building. At the exhibitions, 
which were so usual in this century, there was a great predilection 
for the new technical creations, and these exhibitions have there- 
fore given interesting examples of what technique has been able 
to accomplish at different times. 

Only a few of the great number of architects active during this 
time can be mentioned here. France has in Viollct-ie-Duc (1814- 
70) a prominent representative of the scientific art of restora- 
tion, who occupies a leading position on the Continent Charles 
(iranier (1825—98) created a sumptuous edifice in the great 
t^l^ra house in Paris, which aroused enormous admiration amongst 
‘ on temporaries. The Eiffel tower, erected by Gu.stave Eiffel for 
die Paris exhibition in 1889, has met with more criticism but has 
perhaps exercised a deeper influence on subsequent architecture, 
f Germany has a refined and independent architect in Gottfried 
^enij^er (1803-79), who works in the spirit of the Renais- 
^‘oue. Alfred Messel (1853-1910) shows in his buildings, such 
Wertheim’s stores in Berlin, a free adaptation of historical 
^<yles to modem purposes. In Italy-roused to new life by 
political independence — a lively building activity was devel- 
during the latter part of the igth century^. The Galleria Vit- 
|ori(> Kmanuele by Giuseppe Mengoni (182^77^ a character- 
■''dc example of the generously planned Italian building projects, 
the turn of the century representatives appeared in Austria, 
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Holland and Switzerland of new tendencies, which, however, were 
not fully developed until the 20th century. Denmark still re- 
tained its leading position amongst the Scandinavian countries. 
This country, by maintaining a sound and moderate tradition, 
forms a point of departure for the national re-creation of archi- 
tecture which is taking place in the northern countries at the 
beginning of the 20th century. The town hall in Coi^nhagen by 
Martin Nyrop (1849-1921) is the best example of this style. 

See W. H. Ward, The Architecture of the Renaissance in France 
(1912) ; R. T. Blomfield, A History of French Architecture, 1494-1774 
(1921); P. Franke, Die Entwicklunfisphascn der Neueren Baukunst 
(1914) ; J. Burckhardt, Geschichte der Renaissance in Italien (sth cd., 
1912) ; G. von Bezold, Die Baukunst der Renaissance in Deutschland, 
Holland, Belgien, und Ddnemark (1908) ; G. A. Plalz, Die Baukunst 
der Neuesten Zeit (1927) ; Lc Corbusier, Towards a New Architecture 
(trans. from 13th French ed., 1927) ; Robertson and Yerbury, F.\- 
amples of Modem French Architecture (1928) ; Hajos, E. M. and 
Zahn, Berliner Arckitektur der Nachkriegszeit (1928) ; Encyclopidie de 
^Architecture, Construction Modemes, vol. i. (1928) ; Mieras and 
Yerbury, Modem Dutch Architecture of the 20th Century (192O) ; 
Stahl, Fritz, Neue Werkkunst German Bestelmeyrr (1928). (H. An.) 

ENGLAND 

The architecture of England during the i8th century covers 
a longer period than coipmonly supposed. It begins with the school 
of Sir Christopher Wr^i and his contemporaries {see Renais- 
sance Akchitecture) and extends to the i>eriod of the Regency. 
Resting upon the broad foundation prepared in the late 17th cen- 
tury it became subject to many external influences but in general 
remained constant to the clas.sicism of the age. The classic view- 
point may be said to have dominated all the arts and to this cause 
can be attributed the remarkable consistency of style which is 
the chief characteristic of the buildings of the time. Between the 
years 1700-1800 the population increased from five to eleven 
millions, steam-power was harnessed and commerce was almost 
quadrupled. The impetus given to architecture began with the 
Revolution of 1688, when direct governance fell into the hands 
of the Whig Party. From thence onwards statesmanship became 
more closely allied with commercial advantage, the nation changed 
its chief industry from agriculture to manufacture and a redis- 
tribution of the people was in progress. Throughout the period 
architects appear to have expressed the new conditions with due 
regard to the spirit of the age. Broadly .speaking the buildings 
group into two main divisions, f.r., monumental and domestic. 
In the main the tendencies were academic, and were related to 
similar impulses then in action on the Continent. English archi- 
tecture, however, developed its own characteristics. The architects 
were continually seeking fresh m.spiration from Italy and, at a later 
date, Greece. While this is true of the monumental aspect of 
certain buildings, the repose which is the chief attribute of the 
domestic architecture can be traced more directly to the Anglo- 
Dutch tradition instituted by Wren. In addition, craftsmanship 
based upon mediaeval practice, and the persistence of regional 
traits, gave added piquancy to the vernacular .style. It was not 
until the close of the first quarter of the 19th centur>' that the 
old system began to be crushed out. On the monumental side the 
completion of St. Paul’s cathedral and Greenwich hospital in the 
reign of Queen Anne, and the building of several new churches, 
terminated the immediate influence of Wren and Hawksmoor. 
Then ensued a transference of architecl ural energy to the erec- 
tion of princely mansions in town and country expressing the 
sound status of the leaders among the Whig Party. 

Sir John Vanbrugh, famed as a dramatic author, now came into 
prominence as an architect. To his care had been entrusted the 
naval buildings at Plymouth dock. He found further scope for his 
theories of vast scale at Castle Howard, Blenheim palace and 
Seaton Delaval. Vanbrugh was influenced not only by the work 
of Sir Christopher Wren but by contemporary French work, and 
the designs of Daniel Marot. His pupil Thomas Archer created 
St. Philip, Birmingham, and the temple at Wrest park, Bedford- 
shire. Vanbrugh forms the chief link between the school of Wren 
and the coterie of early i8th century arrhilccts who favoured the 
style of Palladio, and the revival of the style initiated in the 
previous century by Inigo Jones. James Gibbs is another link. 
In this case the Palladian influence is carried on to the work of 
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Sir W illiam Chambers. Gibbs is renowned for the church of jSt. 
Martin-in-the-Fields and the Radcliffe library at Oxford, as well 
as lor country and town houses. By the year 1730. building on the 
great scale had definitely turned to Palladian and Roman doc- 
trines. William Kent was engaged on Holkham hall, Norfolk, and 
Devonshire house, London. The amateur had entered the lists, 
and the earl of Burlington was looked upon as the chief patron of 
the arts. The extent of the revived Palladian movement can be 
judged from the character of the villa at Chiswick (i7-9« a modi- 
fication of the Villa Capra, Vicenza), Mereworth castle, Kent, 
Houghton hall, Norfolk (the seat of Sir Robert Walpole), and 
Prior park. Bath, by John Wood. 

The fashion of the “Grand Tour'’ and the acquisition of antique 
statuary both contributed to the passion for authentic classicism, 
and it was not long before architects followed in the steps of the 
rich patrons to Rome. Henceforword two factors determined the 
status of an architect, f.r., travel in Italy and the publication of a 
work on architecture. The folio w’orks edited by Leoni, Ware, 
Gibbs and Chambers had the immediate effect of reducing archi- 
tectural design to a mere repetition of rules. Another influence was 
the founding of the Society of Dilettanti w’hich resulted in the 
extension of classical research to Greece. While the building of 
great palaces belongs more especially to the first half of the cen- 
tury. the practice was continued to the end of the period. In the 
works of Sir Robert Taylor, Robert and James Adam, Sir William 
Chambers and Carr of York is evidenced an extension of private 
palace building on a diminished scale. In this regard the Palladian 
type can be regarded as dominant. 

Types of Buildings. — ^The social conditions of the period are 
reflected in the development of towm planning {see Town and 
City Pla.v.vtng), more especially in the Squares of London, the 
stately streets of Bath and the New Town of Edinburgh. Although 
the bulk of early i8th century architecture consisted of private 
mansions there was also scope for new types of public buildings 
(5<7<? (Governmental Architecture), of which in London the 
Bank of England, designed by Sampson and later remodelled by 
Sir Robert Taylor and Sir John Soane, was the chief. Other 
official buildings include the Mansion house, by Dance the Elder; 
the Admiralty. Whitehall, by Ripley; the Hor.seguards, by Kent; 
and South Sea house. In various cities outside London town hails 
were built, as at Liverpool (1754J by John Wood, Bristol, Don- 
caster, Warwick and Sali.sbur>*. The Georgian theory of civics 
included hospitals such as St. Bartholomew's, by James Gibbs, St. 
Luke’s by George Dance the younger, prisons such as Newgate, 
guildhalls and lawcourts. The principal Government buildings 
w'ere erected in the second half of the century. The exponent of 
the matured Roman Palladian style was Sir W’illiam Chambers, 
a worthy associate of Reynolds and Dr. Johnson. The design of 
Somerset house ranks among the first works of the second half 
of the period in London. For this building Chambers evolved a 
majestic river frontage rising by terraces direct from the water 
line. The detail show^s the influence of contemiiorary French taste, 
particularly the works of Neufforge and Gabriel. Broadly speak- 
ing the work of James Gibbs can be regarded as the basis upon 
which the Chambers manner was modelled. Robert Adam, in 
collaboration with his brother James, contributed an elegant ren- 
dering of classical detail for his graceful designs, but by contrast 
with the works of Sir W’illiam Chambers the buildings he erected 
are effeminate. In the bands of Carr of York, James Gandon and 
Harrison of Chester the Roman Palladian expression was con- 
tinued. Dublin owes its monumental buildings chiefly to Gandon. 
These latter include the Customs house, the Four Courts and the 
Kings Inns. Following the leading architects a host of lesser men 
were adding to the pronounced classicalily. Architectural taste 
was influenced by the publication of folio volumes of designs. 
Builders' Guides, and other works related to architecture, which 
had the beneficial effect of restraining eccentricity. The whole 
tendency towards standardization exactly suited the requirements 
of the lime. 

Decline of Palladianliiii-— Towards the dose of the century 
the Roman Palladian school showed signs of abating interest. True, 
its principles had been vindicated by the younger Dance in the 


design of Newgate, but newer forces were becoming active. Arch 
tects and patrons now took notice of Greek detail and paid attei 
tion to “Stuarts Athens.” The Brothers Adam had already e: 
ploited Greek detail, for stucco enrichments, but it was left t 
Henry Holland to imitate a formal Graeco-Roman manner. TI 
most original designer, however, was Sir John Soane. Soar 
began by following the work of the Adam brothers; he had bee 
employed in the offices of Dance and Holland; later, acting 0 
the advice of Sir William Chambers, he gave attention to ih 
designs of Piranesi. When Soane was commissioned to rebuil 
the Bank of England he revolutionized the older school of thougl 
by evolving detail for which there was no precedent. 

Reviewing the monumental character of English architectur 
from the period of Vanbrugh to that of Soane, it becomes cle; 
that the academic issues had been taken to a point beyond whic 
it was impossible to go. At the end of the 18th century the modcr 
spirit was in the ascendant. The example of the French Revuli 
tion, the rise of trade and the emergence of a vigorous middl 
class, pointed the way to vaster developments. Soane had almoj 
prophetic vision, and he became professor of architecture at th 
Royal academy, training many private pupils. In the fir.st quarte 
of the 19th century there ensued a further merging of Palladia 
tendencies with Greek detail. The “metropolitan improvements, 
engineered by John Nash and the Committee of Taste, were fc 
the most part stuccoed conventions. 

NINETEENTH CENTURY 

The 19th century from first to last was a period of style cj 
ploitation and pictorial experiment. The reason for the change j 
associated with the enormous development of manufactures. A 
the close of the reign of George IV. the country had passed froi 
agriculture to intensive industry. Town life formed a magnt 
denuding the country-side of its rural population. The middl 
classes had become firmly established and participated in nation*' 
affairs. The problems of housing and cheap food were foremosi 
It is not surprising, therefore, that the traditional handicrafts los 
caste. The new economic conditions demanded mass productior 
the old values deteriorated, and revivals of historical styles be 
came inevitable. The growth of cities, seaports and manufacturin 
centres, called for buildings of complex character. The adminis 
tration of the country required public edifices {see Govern 
mental Architecture), education needed schools, religion ap 
pealed for new churches and conventicles (see Religious an 
Memorial Architecture). Civil engineering, at first associate' 
with docks, highways and railroads, led to the rise of a coteri 
of engineers, among whom Rennie and Telford were promincni 

From 1800 to 1830 the art of architecture in many particular 
fulfilled the moods of the late i8fh century. There was an ex 
tension of the Greek school, which had been adumbrated as earl; 
as 1770. But the ambitions of the classicists, who had developec 
a bias towards academic Greek, were in process of being cherke( 
by the romantic group, who favoured revived Gothic. Althougl 
the “battle of the styles” was never brought to a conclusion 
classic remained in the ascendant. On the classic side the slim 
ulus of Greek, Roman and Italian motives continued almos 
pari passu with the revival of English and French Gothic. A 
the time of the Great Exhibition of 1851 the divisioning wa: 
definite. On this showing one aspect of early Victorian art cm 
be traced to the influences in vogue at the time of the Regency 
After 1851 the classic school had recourse to emulation of con 
temporary French Neo-Grec, to imitation of old Italian modeli 
and later to revivals of the domestic architecture current in Hr 
reigns of Queen Elizabeth and Queen Anne. The interest arousf' i 
in i8th century social life, especially by the writings of Thacker;i> 
foreshadowed the Georgian revival characteristic of the 
decade of the 19th century. Little more than 50 years scpnritc^ 
the “artistic ’80s” from the period of the “metropolitan impnm* 
ments” which were the triumph of Nash and the Committee <>1 
Taste. From 1840 onwards the development of lithography, en- 
graving and photography made familiar to all classes the pictoii;« 
qualities of historical architecture. 

Steel and Tradition*-— Among the Victorian architects the 
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ENGLISH ARCHITECTURE OF THE 18TH AND 19TH CENTURIES 

Martin's<in-thO'Fields, London (1722), James Gibbs, arch't. 8. Somerset 
House, London (1776-86), bir William Chambers, arch't. 9. Harewood House, 
near Harrogate (1760). “Carr of York," arch’t. 10. View from the choir of the 
new nave of St. Saviour's Cathedral. Southwark, built in 1891-96 from designs by 
.<ir Arthur Blomfleld. 11. Truro Cathedral, begun In 1880. J. L. Pearson, arch't. 
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EnolandT Dublin. (1776-86), James Gandon. arch't. 2. Bank of 

GwrSS*. 5“ ** ".“*• ®''‘**»* (1844). Prof. C. R. Cockerell, arch't. 3. St. 
(ax fiRco? (1839), H. L. Elmcs. arch't. 4. Town Hall. Hall- 

* r"" Gharjos Barry, arch't. 5. The Radcliffe Gan^era, ^Ox^^d 
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aim was to compete with the masterpieces of the past and to 
reconcile the age of steel with the time honoured styles. The use 
of cast iron and steel as a basis for construction enabled greater 
spans to be attempted. Such frameworks gave scope to engineers, 
and called for ingenious veneerings of historical detail. Apart 
from the Crystal palace, and the iron and glass vaults over rail- 
way stations, the result was one-sided. The feverish craze for 
pictorial accomplishment obscured the benefits of structural 
statement. So far as monumental and civic buildings were con- 
cerned architects based their projects upon Greek, Roman and 
Italian prototypes. The exponents of Greek were H. W. Inwood, 
who designed St. Pancras Church, London, to include features 
from the Erectheum and the Tower of the Winds; William 
Wilkins, who contributed University college, London ; Sir Robert 
Smirke, who designed the British Museum, and the post office; 
and Decimus Burton, who designed the screen at Hyde park 
corner, and the Athenaeum club. George Basevi favoured the 
Graeco-Roman style, his chief work being the Fitzwilliam 
Museum, Cambridge. The finest classic building of the first half 
of the century, St. George’s hall, Liverpool, was erected by Harvey 
Lonsdale Elmes; this building, conceived on Graeco-Roman lines, 
owes its detail to the skill of Professor C. R. Cockerell. 

Neo-Grec« — By the year 1850, more enlightened theories were 
in the ascendant; it was realized that neither academic Roman 
nor Greek entirely suited civic art. Fresh inspiration came from 
the Neo-Grec revival which was being pursued in France, under 
the leadership of Louis Due, and Labrouste, and in Germany 
under Schinkel. As a style neo-grec found a worthy exponent 
in Prof. Cockerell, whose researches in Greece and Italy fitted 
him to combine academic knowledge with respect for the works 
of Wren and the whole gamut of the English classical tradition. 
Cockerell’s buildings include the Taylor Institution, Oxford, the 
Sun Fire Office, London, branches of the Bank of Englnnd at 
Liverpool, Manchester, Bristol and Plymouth, and the remodel- 
ling of Soane’s attic storey to the Bank of England in Thread- 
needle street. 

Italianate* — ^Another section of the classic school entered 
upon an Italianate phase. For example Sir Charles Barry 
favoured astylar facades. His designs for the Travellers club, 
the Reform club and Bridgewater house, London, were thought 
to be admirably suited to their several purposes. Other exponents 
of the Italian school were Sir James Pennethome, Philip Hard- 
wick and Sir Gilbert Scott. This coterie designed, respectively, 
the Geological museum, London, the Great Hall at Euston sta- 
tion, London, and the Government offices, Whitehall, London, 
comprising the home, colonial, foreign and India offices. Another 
Italianate building, Dorchester house, London, designed by Lewis 
Vulliamy, as frankly a copy of the Villa Farnesina, Rome; much 
of the interior decoration was contributed by Alfred Stevens. 

Later Developments. — In the second half of the 19th cen- 
tury the development of commerce demanded newer types of 
warehouses, banks, assurance offices and town halls. As a result 
the Italian style gained fame. Two other buildings remain to 
considered; i.e., the Science college. South Kensington, and 
the Albert hall, London. These buildings, conjointly the work of 
Capt. Fowke, Gen. Scott and various architectural assistants, arc 
Rood examples of ordered but free classic. In the work of “Greek” 
Thomson and Hibbert of Preston, there is evidence of a later 
revival of Neo-Grec. A freer version of monumental classic 
begins with the work of Norman Shaw, James Brydon, John 
i Belcher and Sir Reginald Blomfield. From thence to the present 
I the tendency has been towards classical scholarship com- 
bined with invention. In this the influence of the Ecole des Beaux 
^rts {see Architectural Education), is paramount. 

The Gothic RevivaL-— The beginnings of revived Gothic can 
traced to the i8th century. The founding of the Society of 
Antiquaries, the monthly periodical magazines and the curious 
of Horace Walpole at Strawberry Hill prepared the way 
^^*ilhill and the remodelling of Windsor castle. In the late 
‘ ‘^In century many cathedrals and churches became the subject 
[burchwarden repair. From 1800 onwards the subject of 
uipdiaeval art forms the background of fashionable novels; Jane 


Austen touches upon Gothic art in Northanger Abbey, and later 
Sir Walter Scott, Goethe and Victor Hugo made the subject 
popular. The mediaeval movement also found support at the 
hands of the Church. As a result, by the middle of the 19th 
century, there ensued a phase of church restoration and building 
based upon an analytical study of authentic examples of Gothic 
Architecture. 

The subject of Gothic art also claimed exponents among the 
acknowledged leaders of the classic school. For example, Pro- 
fessor Cockerell designed Lampeter college, and Sir Charles Barry, 
beginning with Birmingham grammar school (1833) gave Gothic 
verticality to the classic plan of the palace at Westminster. In 
this design Barry was assisted by Augustus Pugin whose extra- 
ordinary knowledge of Gothic detail vras unrivalled. Indeed, 
Pugin, who held almost fanatical views on the subject of what he 
termed the “Christian” style, was the moving spirit in the Gothic 
revival. His own work included 65 churches in the United King- 
dom. His chief work is St. Georges cathedral, Southwark. Philip 
Hardwick, whose fame rests upon the classic hall at Euston sta- 
tion, was responsible for the eminently successful hall and library 
at Lincolns Inn. Both Sir Charles Barry and Philip Hardwick 
favoured a modern version of Tudor Gothic; other revivalist 
architects at the time concentrated upon Early English or 
Decorated Gothic {see Gothic Architecture). The work of 
Sir Gilbert Scott covers the period 1846-77; he built St. Giles, 
Camberwell; St. Mary Abbotts, Kensington; St Mary’s cathe- 
dral, Edinburgh ; St. Pancras station, London ; Glasgow university 
and many other large buildings. He was concerned with the 
restoration of many old churches, and has been censured for the 
design of the Albert memorial. William Butterfield and W. Bur- 
gess pve their attention to colour, and sought to modernize the 
Gothic spirit. Burgess designed his own dwelling. Tower House, 
Melbury road, Kensington; and he left innumerable designs 
for furniture. In the career of G. E. Street is evidenced the 
ultimate phase of the revivalist movement; the Royal Courts of 
Justice, London, 1874-82, rank as the last attempt to apply 
Gothic to a great public building; Street was conversant with 
Continental Gothic, and although he was cramped by an awk- 
ward site in Fleet street, and suffered interference from the 
lawyers, he overcame many difficulties. The work of John Lough- 
borough Pearson is exemplified in the following London churches : 
St. John, Red Lion Square; St. Augustine, Kilburn; and the 
Catholic Apostolic church, Maida Hill; in addition to extensive 
repairs at Westminster abbey, Pearson designed Truro cathedral, 
a building which suffers from diminutive scale but whose details 
arc faultless. 

Out of the ruck of revivahsm the practice of Gothic art 
emerged into a clarified atmosphere. A new coterie consisting of 
James Brooks, G. Gilbert Scott, J. Oldrid Scott, G. F. Bodley, 
John Bently and Sir Arthur Blomfield, became responsible for 
a series cf churches and college additions of great merit. Even 
towards the close of the 19th century revived Gothic had not 
lost caste. At the hands of J. D. Sedding, H. W. Wilin and 
Leonard Stokes, the tradition was continued with varying suc- 
cess. The new Cathedral at Liverpool by Sir Giles Gilbert Scott 
is to be considered a fitting climax to the Gothic movement. This 
building, begun in 1903, is remarkable for its masterly plan and 
monumental character. The great double transepts, the mighty 
scale and the simple detail, contrasted with the beauty of the 
Lady Chapel, form an ensemble exactly suited to the mag- 
nificent site. 
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AMERICA 

On the founding of the British colonies m the wilderness of 
North America the first dwellings were like the ‘‘frail houses/’ 
made of wattle, clay and thatch, which still sheltered the farm 
labourers and copyholders in England. The first church at James- 
town was “set upon cratchets*’ — forked sticks set in the ground 
— “covered with rails, sedge and earth.” Such primitive shelters 
were the “English wigwams” of early chroniclers, by no means 
like those of the Induins. At Plymouth and elsewhere, lines of 
stakes or hei^Ti planks were driven .into the gtound to make 
“palisaded houses.” The log-house, of horizontal logs notched 
together at the corners and chinked with clay, was unknown in 
England, and was brought in by the Svredes of the Delaw'are, to 
whom it had been the ordinary form of dwelling at home. Its 
suitability to conditions in the densely forested new country soon 
Jed to its adoption b>’ the English colonists, and it later became 
the typical fonn of frontier dwelling. 

Meanwhile, soon after the first settlement, the building of 
frame houses had begun, few at first, for the leaders. The filling 
of the “half-timber” frames with wattle or cat-and-clay was soon 
found inadequate to \rithstand the .•severe climate, and was cov- 
ered with weather hoards, as used in Kent. Thirty years after 
the .settlement the ordinary farmer or artisan had such a house 
of a single room below, a .storey and a half in height; the divine 
or magistrate, one of two storey.s and a half, with two rooms to 
a floor, and often with a “lean-to” extension at the rear. Glass 
windows now became common, chimneys of masonr>* replaced 
those of clay, and shingle roofs rapidly look the place of thatch. 
The general dearth of lime made it difficult to build with brick 
or stone, and these were but gradually adopted, except in Penn- 
sylvania. where lime and a fine ledge ,stone were both abundant. 

The artistic character of the 17th century buildings in America 
remained that of rural England at the time the colonists left, a 
simple Jacobean style in which mediaeval survivals predom- 
inated, Steep gabled roofs, leaded casement windows, high, 
clustered chimney stacks and ex|>osed con.st ruction are charac- 
teristic elements of the effect. In the more elaborate wooden 
houses of New England, the upi:)er storeys often overhung the 
lower, as in the old English houses of limber. Among the finest 
examples surviving are the House of the Seven Gables in Salem 
and the Parson Capen house (1684) in Topsfield, Mass. In the 
early plantation houses of Mrginia there were more ambitious 
attempts at a Jacobean character: Bacons Castle (before 1676) 
with cross-shaped plan and with curved and stepped gables: 
Fairfield (now destroyed) with the H plan traditional in Eng- 
land under Elizabeth and James I, 

In the South, loyal to the Established Church, the churches 
continued the type of late Gothic English parish church with a 
square tower at the west. The earlie.st of them, at Jamestown and 
.Smithficld. still had projecting buttresses and traceried windows. 
In New England the Puritan meeting-house followed the scheme 
of the dissenting chapel, with pulpit on one of the long sides, 
galleries around the other three. They were of the utmost plain- 
ness, strongly framed, with roof on curved braces, as we see in 
the “Old Ship” af Hingham, Massachusetts. 

Eighteenth Century^ — ^Thc opening of the i8th century 
brought the adoption of the forms of academic architecture, in- 
troduced in England by Jones and Wren (see Re.naissance 
Architecti'Re;. While retired farmhouses still kept the high 
gable and other features surviving from the middle ages, the 
hou.ses of leaders such as Keith and Logan in Pennsylvania, 
Hancock in Boston, or William Byrd in Virginia showed the 
classic cf>rnice. the mantelpiece framed by mouldings or the 
adornment of doorways by the classic orders. The abundant 
forms of the Baroque (see Baroque Architecture) appeared 
in the scrolls of the pediments which crowned doorway and over- 
mantel. while the classic spirit of order and repose brought in 
the balanced plan and the continuous horizontai cornice all about 
the lowered roofs. At first there was great simplicity in the wall 
surfaces, which relied only on uniformity, proportion and the 
fine texture of brick, Icdgc-stonc, clapboard or shingle. 

By the middle of the century there was some attempt at more 


monumental tnsatment, even in the house. Tall pilasters mark 
the comers and the centra, or stood all about. In a few houi 
on the eve of the Revolution-^Drayton’s Palace and the Brewt 
House in Carolina, Monticello, the home of Jefferson, and Lai 
downe, that of Gov. John Peim-^toreyed porticos rose 0 
abo\'e another at the front. 

This trend toward a modest grandeur was more dearly e 
dent in the churches. Those of the Church of England in t 
colonial capitals, like St. Philip’s and St. Michael’s in Chari 
ton, Christ church in Philadelphia and King’s chapel in Bosti 
These had columned interiors and steeples like those of Wrci 
churches in London; some even had the great external port! 
brought in by Gibbs’ St. Martin in the Fields. 

With the increasing power of the colonial assemblies, pub 
buildings began to assume importance and pretentions. Inc 
pendence hall, the okl Pennsylvania State bouse, stands as t 
type of the earlier ones, still half-dcmnestic in character. T 
painter Smibert in Faneuil hall at Boston and the gentiema 
amateur Peter Harrison in the town hall at Newport, with thi 
arched and pilastered fronts, set new standards of conformity 
the old world. 

In the domestic interiors (see Interior Decoration) just \ 
fore the Revolution the Chippendale vogue brought in f 
rocailk ornament of Louis XV., appearing in the carving 
chimney-pieces, the ornamentation of plaster ceilings with dc 
cate leafage and tattered shell, as at the Phillipse Manor 
Yonkers, at Westover on the James River and elsewhere. 

These were mansions in which the ideal was conformity 
current English usage, and the achievement was comparable 
that of the smaller houses of gentlemen in the English shin 
Far more racily American were the provincial types of the b 
roads, lagging behind the march of progress. The wooden Nt 
England farmhouse with its roof extended to the northern storr 
by a long lean-to and rambling sheds, the “Dutch colonial” ty] 
about New York with low gambrel roof and wide ovcrhangii 
I eve.s; the Pennsylvania houses of stone, hooded, perhaps, abo' 
the lower storey, the cottages of rural Virginia with their ti 
chimneys and detached outbuildings, are vernacular or diale 
types purely American in their development. 

More distinct still are the stone houses of the French 
Quebec, the stuccoed and whitewa.shed walls of the few Spani: 
buildings in Florida, the French and Spanish buildings of Louis 
ana, with their formal ordonnance, the Spanish mission.s of tl 
south-west. Here, after beginning with structures of the sir 
ple.st adobe, the Jesuits brought in, at the missions of San Ai 
tonio, some of the fire of Churriguerra ; the Franciscans of Cal 
fornia carried on a chastened Spanish tradition into the igl 
century. 

The Revolution brought new problems and new ideals, 
new type of legislative building was to be created; institution 
buildings had to be reformed in accordance with democratic ar 
humanitarian principles. There was the wish to throw off pr< 
vincial dependence on British style, yet to retain the respect ( 
foreign observers. Jefferson (1743-1826) established the nc 
artistic direction when, long before Napoleon’s Madeleine, I 
chose the Maison Carr6e as the model for the Virginia capita 
(1785). The architecture of the early Republic was turned int 
a classical and monumental channel. In building the new cit 
of Washington (1791 ff.) for the Federal Government grer 
efforts were made to surpass the colonial capitals. L’Enfan 
(1754-1825), a French engineer, laid out the town on sugge.^ 
Lions from Versailles, Hallct, a French architect of the higbe.^ 
professional training, created the type of modern Icgislativ 
building with wings for the two chambers and with a tall cen 
tral dome. Hoban (c. 1762-1831) an Irish master-buiJ(?i i 
modelled the president’s house, the White House, on the gi‘ ^ 
British Georgian mansions, and Jefferson gave it, during bi 
presidency, the tall circular portico to the river. In New 
Mangin, another Frenchman, gave the design for the City 
(1803-12) a work purely Gallic; In Boston, Bulfinch (i 7 ^'^' 
1844), a native amateur, soon to become professional, suggest* ‘ 
the fronts of the Place de la Concorde l>eneath the dome of bi 



MODERN ARCHITECTURE 


Plate IV 



AMERICAN ARCHITECTURE IN THE 17TH AND 18TH CENTURIES 


1. Parson Capen house (1683), Topsfield. Mass. Example of the mors 

elaborate wooden house of New England of the 17th century, in 
which the upper storeys overhung the lower 

2. Independence Hall, the old Pennsylvania State house, at Philadelphia. 

Type of the earlier American public building 

3. Portico of the Brewton house. Charleston, South Carolina, built In the 

middle of the 18th century; showing the attempt at more monu- 
mental tieatmeni 


4. St. Paul's Chapel, New York city (1764-66, steeple. 1794). McBean, 

architect 

5. Westover on the James River, Virginia (1730). In mansions of this 

character the ideal was conformity with the current English style 

6. Brinckerhoff House, Hackensack, New Jersey 

7. Washington’s Headquarters at Valley Forge, near Philadelphia 

8. John Vassoil (Longfellow) House, Cambridge, Mass. (1759) 


X\ 
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State house (see Governmental Architecture). 

In domestic architecture the modem comfort invented under 
Louis XV. came in at the same time with the classic style. The 
oval salon d la fratiQaise was adopted in the White House and 
the homes of many leaders in politics and fashion. In the North 
it was the delicate Adam versions of classical ornament which 
prevailed in the houses of Bulfinch, Meintire, McComb and 
Thornton; south of the Potomac the monumental portico spon- 
sored by Jefferson at Monticello and the University of Virsinia 
(1817-1825) adorned the great houses of the Piedmont. 

Greek Revivals — ^The Greek revival came hard on the heels 
of the Roman. The leader was Benjamin Henry Latrobe (1766- 
1820) who had learned his Greek details in England but got his 
stimulus toward bodily imitation of the temple from the Amcri-^ 
ran laymen and amateurs, now filled with a sophomoric enthusi- 
asm for antiquity. His Bank of Pennsylvania (1799) was the 
beginning, his Bank of the United States (1819-24), now the 
Philadelphia Custom House, an imitation of the Parthenon, was 
the culmination of the movement. His pupils Mills and Strick- 
land rang the changes on the classical motives, as in Mills* great 
colonnade of the Treasury^ and his Washington monuments in 
Baltimore (1815 ff.) and Washington (1836 ff.), a great Doric 
column (antedating the similar monuments abroad) and a vast 
obelisk. • Churches and houses likewise followed the type of the 
temple, which became a single unconditional ideal for all classes 
of buildings. The white i)orticos rose alike in the whaling ports 
of New England, on the banks of the Delaware, the Potomac and 
the distant Ohio, and on the borders of the Great Lakes and the 
Ciulf. Their tradition lingered until the Civil War. 

Gothic Revival. — In the ’30s it was already beginning to be 
undermined by the growth of romanticism. Jefferson and Latrobe 
had alrea dy toyed with the Gothic as an alternative. Downing, 
the landscape gardener, and Davis, his architect collaborator, 
used it with greiUer conviction. Newcomers from England like 
Richard Upjohn (1802-11878) designer of Trinity church in New 
^"ork, brought a new knowledge and competence. The enthusiasm 
of Raskin made a V^ictorian Gothic universal in churches, and 
drew civil architecture into the Gothic orbit. Later disciples 
of romanticism like Cram and Goodhue added the element of 
craftsmanship, on the stimulus of William Morris. 

Eclecticism. — Meanwhile the widening historical horizon had 
evoked in America, as in Europe, a general eclecticism, a choice of 
many styles but half understood. The brilliance of the Second 
Empire gave vogue to the mansard roof; the influx of the Ger- 
mans brought the floridity of the northern Renaissance; the 
Centennial Exposition, the English Queen Anne. For a moment 
in the *8os Henry Hob.son Richardson (i83b-»8S6) carried all 
before him with his free and virile version of southern Roman- 
esque. first embodied in Trinity Church in Boston. Richard 
Morris Hunt (1827-1805), who had led the way to study at the 
Ecolc des Beaux Arts, introduced its system of instruction (5cc 
Architectitral Education), and adopted the style of the Valois 
chateaux in his great Fifth avenue houses and country palaces, 
like Billmore, N.C., for the new American plutocracy. While 
suggestions from early American buildings were taken up by 
McKim and others who inaugurated a Colonial revival, and the 
local traditions of Florida suggested to Carrere and Hastings a 
Spanish style, many of the students returning from Paris re- 
mained faithful to the style of the Louis. 

Steel — In the midst of these historical reminiscences science 
and industrialism were evoking new materials and modes of con- 
struction. The fruitful exploitation of iron came, along with 
the elevator, in the high olfice buildings, which the absence of 
legal restrictions allowed to rise on the preferred urban sites. 
At first these were amorphous structures of self-supporting ex- 
lernal masonry walls, interior columns of cast iron, and beams of 
rolled iron, as in that of The World in New York, over 300 ft. 
As they grew higher and higher, the thickening of the walls com- 
promised the rental ^^alue of the lower storeys. In the Home 
Insurance building designed by William LeBaron Jenny in Chi- 
cago in 1883, the idea came of supporting the walls, as well as 
the floors, on the frame. Soon the structural type was rrystallixed 


by the adoption of a steel frame, riveted throughout. The last 
hindrance to ascent was swept away, the skyscraper apijeared. 
(See Architecture.) 

The idea of finding in this new structural development the 
key to a new and modern style grew out of the rationalistic archi- 
tectural theory of Viollet-le-Duc and Semper. It was Louis Sulli- 
van (185C-1924), of Chicago, who had the creative imagination 
to clothe the steel frame of the high building in new functional 
form. Its loftiness he accented by vertical lines replacing the 
old wall surfaces of masonry. His Wainwright building in St. 
Louis, designed in 1890, was the manifesto of a new school, and 
had an influence far beyond his own partisans. 

Neo-classicism. — Against Sullivan’s equation of beauty with 
truth, his structural emphasis, the. New Yorkers led by Charles 
Follen McKim (1847-1909) and Stanford White (1853-1906) 
sought to re-establish the independence of art through abstract 
beauty of form. Like worshippicrs of form in many earlier periods, 
they turned again to the Roman alphabet, but their work is not to 
be regarded merely as one more historical revival among many. 
They reafiirmed a unity of style, as well as a unity in the single 
work, ignoring the temptation to characterize and differentiate 
minor elements. The long unbroken fronts of McKim ’s Boston 
library (designed in 1SS8), with its uniform arcades, was the 
first work in this vein to seize public attention. 

The cohorts of function and of form met on the battlefield 
of the Chicago World's Fair in 1895. The Westerners, with one 
exception lost themselves in a variety of historical reminiscences. 
Sullivan, in his Transportation building, glowing with colour and 
gold, sought to create a new expressive idiom of detail and orna- 
ment, but he stood alone. The Eastern men made common cause 
in unifying their building.s aliout the Court of Honour. The 
sheds of steel and wood disappeared behind ordered white colon- 
nades whose justification lay only in their own harmony. The 
cumulative effect was overwhelming, and was deeply branded 
on the memory of the nation. 

In the remaining years of the decade its whole architecture 
turned again to classic unity of form, finding a sanction in the 
works from the formative i)eriod of the Republic. The great 
formal groups for Columbia and New York universities, domi- 
nated by their domed libraries, recalled Jefferson’s initiative at 
the University of Virginia. The banks reverted to the models of 
Latrobe; the triumphal arch and column were revived as types 
(if monuments. Dome.stic architecture followed Colonial or Ital- 
ian .suggestions, with gardens {see LA.NDScAric Architecture) 
once more formal in design. With the plans for the improvement 
of Washington, developing the neglected conceptions of L'Enfant, 
at the turn of the centur}, the ar'isiic ideals of the founders 
were re-established. (For curnmt work see Architecture.) 

Bibliography. — ^Ihwks concerned with the whole history of Ameri- 
ran architecture are; L. Mumford, .SV/VA\ and Stones (1924); T. F. 
Hamlin, The Arnericun Spirit in Architecture (1920) ; T. K. Tallmadge, 
The Story of Architecture in Atncrka (19*7) ; F. Kimball, American 
Architecture with full bibliography (1928). For the earlier period see 
W. R. Ware, ed.. The Ceorpau Period (Boston, i898-t902) ; A. Em- 
bury, Early American Churches (New York, J914) ; F. Kimball, 
Domestic Architecture of the American Colonies (New York, ^22). 
For the contemporary jicTiod see J. Gruber’s L' architecture aux Etats- 
Vnis (ic;2o) ; W. Hegemann and E. Peets, ximerican Vitruvius (1920), 
and G. H. Edgell, American Architecture of To-day (192S). 

(F. Ki.) 

MODERNISM. This term kis been u.sed since the second 
decade of the twentieth century (at least as early as 1914) to 
describe the form which the Broad Church or Liberal Church 
Movement has taken in the Church of England. The word Mod- 
ernism had been used on the Continent during the pontificate of 
Leo XIII. as the designation of a neo-scholastic movement in the 
Roman Catholic Church which was condemned by the Encyclical 
Pasceiidi in 1907. The English movement, although in its philos- 
ophy and theology it differs widely from Roman Modernism, yet 
has affinities with it both in its causes and aim, and has been 
influenced in some measure by such Roman Catholic Modernist 
writers as George Tyrrell, F. von Hiigel and Alfred Loisy. For 
instance English Modernists have no difficulty in accepting for 
themselves Tyrrell’s description of Modernism: 
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think that the best description of Modernism is that it is the 
desire and effort to find u new theological synthesis, consistent with 
the data of historico-critical research. ... By a Modernist I mean a 
churchman of any sort who believes in the possibility of a synthesis 
between the essential truth of his religion and the essential truth of 
modernity.” 

The following accounts of it by five writers intimately connected 
with the activities of the English Modernist Movement present 
it fairly: 

^‘Modernism is based upon evolution in science and the critical 
method in history: and it demands, not that the great truths of the 
Christian religion shall be given up, but that they shall be considered 
afresh in the light of growing knowledge, and re-stated in a way 
suitable to the intellectual conditions of the age.” 

“Modernism seeks to combine in a higher unity the two w^ays of 
looking at Christian history, the evolutional and the inspirational.” 
(Professor Percy Gardner.) 

“Modernism is the attempt of the modern spirit, acting religiously, 
to refashion Christianity, not outside, but inside, the warm limits of 
the ancient churches, to secure not a reduced, but a transformed 
Christianity.” (Mrs. Humphrey Ward.) 

“I do not disclaim the term Modernist. The name describes justly 
what I aim at being. I aim at thinking the thoughts and speaking 
the language of my own day, and yet, at the same time, keeping all 
that is essential in the religion of the past.” (Canon William Sanday.) 

“Modernism is only the altogether praiseworthy attempt on the part 
of a group of thinkers to present Christian truth in terms of modern 
knowledge. Wc do nc^t to-day travel by coach, or wear jerkins, or 
speak the language of Chaucer, or believe that the earth is the centre 
of the .solar system. Why in matters theological should we be forced 
to think in terms of bygone centuries? Woe betide the Church that 
shuts its eye to God s gift of new knowledge.” (Canon Vernon Slorr.) 

“Modernism t not a religion: it is a defence of religion, and of the 
Christian Religion.” (Dr. R. W. Macan.) 

The cnormou.s advances made, not only in natural and physical 
science during the last seventy years, but in literary and historical 
criticism of the Bible, the history and psychology of religion, 
anthropology and history, have rendered much of the traditional 
Christian doctrine untrue in its form, but some of it also untrue 
in fact. English Moderni.sts, who believe in the essential truth of 
the Christian Religion and in the indispensable services which the 
Christian Church, the historic organon of that religion, can per- 
form in the spheres of both personal culture and social evolution, 
dc.sire to win the Church authorities to the difficult and courageous 
policy of openly rejecting false tradition, however venerable, and 
discarding ancient formulae, where repugnant to modern thought 
and feeling, in fa\'Our of teaching which seeks to express the truth 
of fact and faith in harmony with modern knowledge, conviction, 
and aspiration. 

The Modernist regards his task as twofold: — 

(1) The presentation of e.s.sential Christian truth in the light of 
modern knowledge and in such a way that it does not conflict with it: 

(2) The conversion of the authorities and «'idherents of the Church 
to the acceptance, authorization and propagation of Christian doctrine 
in this new^ form. 

Bishop Barnes F.R.S. has hailed rrofe.s.sor E. J. A. Hort of Cam- 
bridge as **the Father of English Modernism,” In that case he 
was its posthumous father as it is only in the Appendix to his 
Iluhcan Lectures publi.shed in 1893, after his death, that his 
Modernism is clearly seen. Hort there affirms that 
“Christianity is not a uniform and monotonous tradition, but is to 
be learnt by the successive steps of life.” “Criticism is not dangerous 
.‘•ave \shen it is merely the tool for reaching a result, believed on the 
ground of speculative postulates.” 

“There can be no surer sign of decrepitude and decay in faith than 
a prevalent nervousness about naming and commending reason.” 

Hort indicates what he regards as the right line of advance: 

“It is vain to uphold cither (on the one hand) a merely humani- 
tarian theoiog> : all study of nature dissolves it: an enlarged study 
of and care for humanity dissolves it hardly less: (or) on the other 
hand, a mcrel> pantheistic theology in combination with a humanita- 
rian morality or anthropology. Both the pantheistic and the human- 
itarian factors are needed in theology and in morality alike, and for the 
union of both. No evidence of the super-mundane God can have any 
power if we fail to discern the radiations of transmitted and derivative 
deity as the luminous and vital tissue of finite things.” 

English Modernism differs mainly from the older Broad or 
Libert Churchmanship in being less individualist and less Eras- 
tian. It conceives of the Christian Religion as best realising its 


beneficent purpose for humanity through the operation of the 
Church, and therefore holds that it is the duty of the individua 
Christian to live in and work through the Church, which althougl: 
it can often best serve the highest interests by closely co-operatin§ 
with the State, is yet essentially independent of it should the 
State’s policy be in conflict with Christian principles. The Mod- 
ernist’s ideal is not “a free Church in a free State,” but “a Chris- 
tian Church in a Christian State.” 

The English Modernist differs mainly from the Roman Modern- 
ist in being neither pantheistic in his theology, nor pragmatist in 
! his philosophy; neither does he identify the Christ with the Catho- 
lic Church. The English Modernist is one with the Roman Mod 
ernist in his plea for the continuous development of Christian 
•theolo^ based on the truth-seeking interpretation of an enlarging 
Christian experience, and in the demanci that scientific methods 
and historical criticism must be used to the full in the elucidation 
and presentation of Christian doctrine. 

Modernism claims to offer three great advantages over Tradi- 
tionalism which are as much in harmony with essential Christi- 
anity as with the modern mind. It satisfies the modern Chris- 
tian’s intellect by giving him freedom of research; his conscience 
by giving him freedom to teach the truth as he learns it: his heart 
by admitting to Christian fellowship all who call Jesus Lord. 
Modernism claims to be in harmony with the fundamental char- 
acter of the English Church and should assist that body to realise 
its function as the reunion-centre of a reformed and progressive 
Christendom. 

In Convocation in 1914 Bishop Hicks of Lincoln said: “1 
believe the men who may be called English Modernists are not 
unsettling the faith, but interpreting it, and making it clear to the 
modern man, and within a generation they will he looked back 
to as men who helped to build the faith of the English (Church.” 
The chief English Modernist society is “The Modern Churchmen’s 
Union for the advancement of Liberal Religious Thought,” 
founded in 1898. Its organ is The Modern Churchman, a monthly 
magazine, founded in 1911. 

The United States. — ^In America the term Modernism is used 
in a somewhat different sense from the way it is used in England. 
Full treatment of the controversy in America between the Funda- 
mcntali.st and Modernist groups is given in the article Funda- 
AIEXTALISM AND MODERNISM. 

Bibliography. — ^A. Fawkes, Studies in Modernism (1913); H. 
Handley, Theological Room (1914) ; C. H. S. Matthews, Faith or Fear 
(1916) ; C. W. Emmet, Conscience, Creeds and Critics (1918) ; M. G. 
Glazebrook, The Faith of a Modern Churchman, 2nd ed. (1918) ; C. 
H. S. Matthews, Faith and Freedom (1919) ; W. Sanday, Divine Over- 
ruling (1920); and The Position of Liberal Theology (1920); H. 
Ra.shclall, Jesus Human and Divine (1922) ; J. M. Sterrett, Modernism 
in Religion (1922); R. D. Richardson. The Causes of the Present 
Conflict of Ideals in the Church of England (1923) ; Leighton Parks, 
What is Modernism I (1924); M. Pryke, Modernism as a Working 
Faith (1925) ; E. W. Barnes, Should such a Faith offend/ (1927) ; J. 
F. Bethune-Bakcr, The Ways of Moderhism (1927); P. Gardner, 
Modernism in the English Church (1927); H. D. A. Major, English 
Modernism, its origin, method, aims (1927) (gives a full bibliog- 
raphy). {See also, Roman Catholic CiiuRcm; England, Church of.) 

(H. D. A. M.) 

MODERN TENDENCIES IN APPLIED ART. No 

exact date can mark the beginning of the modern movement in 
applied art. Whenever men grew tired of reproducing the decor:j- 
tive formulae of the periods preceding the industrial revolution and 
turned to the creation of new forms and new motives, then and 
there were the beginnings. One might point to the porcelain table 
service of F'elix Bracquemond exhibited at the Paris exhibition ot 
1867 as a very early appearance, but in reality this was but thi 
application to western forms of Japanese motives, then 
brought to the attention of artistic Europe. 

On the other hand, it would hardly be correct to mention W 1 - 
liam Morris as a precursor of the modern movement, inasmuch as 
his valiant struggle was not aimed against the old forms bn: 
against the machine and commercialism, and his own creatiunr 
were always a reflection of the mediaeval spirit. The influcnc*- 
of Morris on later developments, however, was very great, u 
indirect. In the first place it was largely through his teachings 
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and example that the English Arts and Crafts movement came 
into being, and although the underlying principles and motives 
of this revival did not make for modernism as conceived to-day, 
many things were produced by the craft-workers that were essen- 
tially of this spirit, especially in woodwork, ceramics and em- 
broidery. Furthermore, it was the ideals of the Morris group 
and the English artist craftsman that perhaps more than any 
other influence inspired the beginnings of the true modern move- 
ment in Vienna and southern Germany. 

The first deflnite appearance of creations in the intention 
now identified as modern, would seem to have occurred at Paris 
in the decade of the ’80s in the field of the smaller crafts, par- 
ticularly in ceramics and glass. The French had long been ac- 
quainted with Japanese prints and pottery, but it was not until 
the ’90s that Chinese ceramics of the Tang and Sung periods 
became known. Certain craftsmen became filled with intense 
desire to discover the secret of the glazes of these wares and 
after much labour and research success crowned the efforts of 
Carries and Chaplet. Dclaherche continued these studies and 
shortly began to produce the remarkable series of sober, rich, 
deep-toned stoneware of the high fire kiln that have marked his 
long career. Rejecting all ornamentation and relying on the 
manifold decorative glaze effects produced at high temperatures, 
he initiated the triumph of grds au grand feu that has remained 
t?ver .since the high and characteristic achievement of French 
ceramics. The work of these craftsmen, together with that of 
Dalpayrat and Lachcnal attracted great attention and favourable 
comment at the International Exposition of 1889 in Paris. Side 
by side with these ceramic triumphs was the glass of Emile 
(ialle of Nancy. Galle, an artist of versatile talent, had been 
experimenting for many years with various glass-techniques, all 
of which relied upon the material itself for decorative effect. 
{Sec Glass, Modern, European for work of Galle.) 

The buildings of the Exposition were also a very distinct ex- 
liression of modernism. The genius of the architects, through ap- 
propriate use of iron, concrete, glass and terra cotta, produced a 
number of delightful creations in form and colour, which were at 
the same time dignified and imposing. It is in the decade of the 
gos, however, that the modern movement becomes widespread in 
western Europe. To try to establish priority among these develoi> 
ments would be a fruitless task and one that would inevitably lead 
to controversy. Nevertheless, it is clear that important activities 
in the field of decoration and furniture design were occurring very 
early in Brussels. Here, in 1894, took place an exhibition of the 
so-called “Free Aesthetics,” among whom were Henry van de 
Wide, Victor Horta, S. van Rysselberghe, Serrurier-Bovy and 
I'aul Hankar. First among these in genius for design and later 
intluence was van de Velde. Educated as a painter, he early found 
the bru.sh inadequate as a means of expressing his reactions 
towards contemporary life and turned to the design of furniture 
iind household decoration. At heart a believer in functional de- 
sign and sound construction, he was at first caught in the mc.sh 
of the curved line, then almost universally in vogue, and evolved 
a jieculiar whiplash curve, which he designated “the line of force.” 

In 1895 van de Velde exhibited four complete rooms in the 
establishment that had just been opened by S. Bing in Paris, 
riifse rooms were shown two years later at the Art Exhibition 
-»l Dresden and made a profound impression upon German crafts- 
nien and designers. 

Van de Velde was soon commissioned to construct the Folk- 
^vang Museum in Hagen, Westphalia, and the completion of this 
interesting building in 1902 served to cement his position in 
Germany as a leader in the new movement. Meanwhile the grand 
fluke of Weimar, whose ambition was to improve artistic instruc- 
don in his country, offered this task and problem to van de 
^'clde, who accepted and installed his studio in the art school 
!‘der known as the “Bauhaus.” Here he continued to exercise an 
important influence on the decorative arts of Germany until the 
^mibreak of the World War. His work in Germany culminated in 
the beautiful and severe theatre built for the “International Art 
t^xposition” at Cologne in 1914. 

The first fruition of van de Velde’s ideas, however, was not in 


Germany, but in Paris. There in 1895, Bing, who had for many 
years maintained a shop for the sale of Japanese prints and other 
examples of Oriental art, set up an establishment, Uart nou- 
veau, for the display of modern art. At first the work of various 
artists and craftsmen was assembled, but finding harmonious 
ensembles impracticable in this way, Bing secured the services 
of a corps of designers, among whom were E. Colonna, De 
Feure and Gaillard engaged in production. As has been noted 
above, four rooms of van de Velde were exhibited here in 1895 
and the characteristic curve originated by the Belgian was adopted 
by Bing as the peculiar motive for l^art nouveau. At this time 
French furniture exhibited a mixture of influences: English arts 
and crafts, reminiscences of Eastlake, naturalistic decoration 
and above all a welter of curved lines generally awkward and 
clumsy. This latter chaos the workers of Bing crystallized into 
a style by the adoption of the whiplash curve. It was a motive 
far too subtle to be handled successfully by any except highly 
talented designers, but it was exactly such individuals that the 
“Etablisscmcnt Bing” had employed, and some of the productions 
of Colonna and Gaillard stand to-day as unchallenged master- 
pieces of design — ^masterpieces in which a highly artificial motive 
was used to produce creations of much charm, that were at the 
same time guilty of no structural enormities. 

Uart nouveau was the sensation of the Paris International 
Exposition of 1900. Its success was its undoing. The new motives 
became at once the vogue, with the rc.sult that manufacturers 
in large numbers hastened to gain profit from their popularity. 
To give the new quality to their production, they called upon 
designers of all degrees of capacity. Consequently motives re- 
quiring the hand of a master were soon vulgarized and cheap- 
ened and the whole movement reduced to absurd and fantastic 
exaggerations. Uarl nouveau was but an episode in the modern 
movement — a brilliant episode, but one based on a decorative 
motive and not on sound considerations of the vital tendencies of 
modern life. It had no organic relations with function or structure 
and from its nature was destined to a short life. At this exposition 
also Louis Tiffany of New York exhibited his creations in 
“Favrillc-glass” of which the beautiful and subtle colour effects, 
often iridescent, attracted wide attention. 

The jewelry of Rene Lalique was also one of the features of 
1900. Employing novel and richly-coloured materials and all 
the resources of the carver, engraver, and cnamellcr, this prolific 
artist exhibited numberless examples of brooches, necklaces, 
combs and other dress ornaments that ran the entire gamut of 
the cur\^ed line and made of jew'ellcry a charming decorative 
adornment rather than a mere exhibit of costly gems. 

One must also note the reniarkaole eftloresccnce of the French 
poster that occurred at a. somewhat earlier period. Six artists, 
Chcret, Grasset, Toulouse, Lautrec, Steinlen and Mucha, capti- 
vated the interest of the entire w(*rld and carried the art of the 
poster to a point not .since surpassed. ( 5 cr Poster.) 

In 1910 there was an important exhibit of the work of Munich 
artists and designers at the salon d'automne in Paris. Viewed from 
the standpoint of to-day the displays were not brilliant nor 
wholly consistent, but they were in a number of ca.scs marked by 
simplicity of structure and of practical quality, at that time rare 
in the French designs, and they undoubtedly brought to French 
artists a needed sobering and fresh consideration of fundamentals. 

To bring the picture of the movement into perspective it is 
neces.sary to turn to the earlier developments in Germany and 
Vienna. In the years before 1900 furniture and decoration in 
Germany that did not follow the old lines showed a mixture of 
influences: traces of the Alt-Deutsch of the ’70s and '80s; adapta- 
tions of the English arts and crafts, particularly of the Glasgow 
school, and some reflection of the curves of van de Velde. In 
1S99 the grand duke of Hesse-Darmstadt invited the Viennese 
architect Josef M. Olbrich to come to Darmstadt and design the 
houses of an artists’ colony in the suburb of Mathildenhohe. 
These houses together with an e.xhibition-building weie for the 
most part built in the following year, and a number of artists, 
among whom were Peter Behrens, Hans Christiansen, Ludwig 
Habirh and Palriz Huber, became members of the colony. The 
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houses exhibited much variety and novelty of design and while 
free from conventional architectural motives were marked by 
sobriety and tineness of proportion. 

The first exhibit of the artistic creations of the colony was 
held in 1901 and showed many interesting experiments in mod- 
ernism. Other influences quickly made themselves felt. In 1898 
the grand duke Lad invited the English architect Baillie-Scott, 
a foremost exponent of the arts and crafts revival, to decorate 
two room.‘5 in his palace. The designs of this artist for furniture 
and house decoration quickly became popular all over Germany. 
Many examples of his furniture were made and sold in the 
Wertheirn department store in Berlin. 

It is quite beyond the limitations of this article to make more 
than a reference to the development of German architecture in 
the years between 1900 and the World W'ar. Suffice it to say 
that the talent of Olbrich, Messel, Peter Behrens and many others 
created in their buildings during this period the only unified 
architectural expression in Europe worthy of being called a 
modern style. The influence of this architectural development 
was felt and is still felt strongly not only all over Germany, but 
in the countries of Central and Southern Europe. 

The quality that distinguished the German movement from that 
in all other countries w'as its widespread organization and the 
encouragement received from powerful official and industrial 
agencies. Prominent among the organizations that championed 
the new movement was the Deutsche Werkhundy founded in 
igo8. Its aims were to ennoble industrial work, to bring about 
co-operation between art and industry and the work of the artisans 
by means of instruction, of propaganda and of common action in 
situations w’here it was appropriate. Towards T910 it numbered 
732 members, of whom 360 w^ere artists, 267 industrialists and 
business men. and 105 amateurs and officials of museums and 
other interested persons. The Werkbnnd aimed at bringing to- 
gether all the active forces in the art industries and in trade and 
commerce. It carried out its programme by such methods as 
exhibitions, lectures, and publications. 

The General Electric Company developed an artistic depart- 
ment with Peter Behrens as counsellor. The great printing com- 
panies studied the w^ork of talented typographic artists to im- 
prove the character of type and to develop new styles in posters, 
placards and head lines. The publishers of art periodicals lent 
thcm.selves industriously to the exposition of the new movement. 
Many of the large department stores erected new buildings in the 
modern spirit. Those of Wertheirn at Berlin and Tietz at Diissel- 
dorf w'ere especially notew'orthy. The Werkhund pushed to the 
front those architects who were foremost in the new movement 
for the de.sign of municipal architecture, such as city halls, rail- 
way station.s. theatres, and markets. Other organizations were de- 
veloped. such as the Deutsche Werkstdtten fur Handwerkskunst 
in Munich. This organization dealt with all phases of decoration 
and applied art, making inexpensive furniture in quantity at its 
model factory at Hellerau and finer cabinet W'ork at Munich. 

Vienna contributed a very interesting chapter to the modern 
movement. Here in 1896 was organized the Secession as a pro- 
test against the academic quality in the arts. The society was 
dedicated to the purpose of bringing to Vienna from the outside 
world all healthy influences making for modernism. Prominent 
among the founriers were Gustav Klimt, Josef Hoffmann, Alfred 
Roller. Koloman Moser, F. Andri and Josef Olbrich, who built 
the Secession building in i8g8. At the second exhibition of the 
Society in 1898 were showm examples of applied arts from Eng- 
land and France, and for many years the annual exhibitions wel- 
comed the work of the pioneers in modernism from all European 
countries. In the expansion of the applied arts that followed the 
organization of the Secession movement, the influence of the 
English arts and crafts, as expressed by C. R. Ashbee, Voyscy, and 
Riillie-Scott. and that of the Glasgow school headed by Mackin- 
tosh. was ver>’ great. 

In 1903, the W iener Werksidtte was organized through the 
financial assistance of Fritz Waerndofer. For two years the so- 
ciety co-operated with the SecessioHy but in 1905 established an 
independent exi.‘:ience with Josef Hoffmann as the guiding influ- 


ence. The Werkstdtte developed a business organization, employ- 
ing its own designers and craftsmen and maintaining workshops 
for the fabrication of products. It aimed at introducing artistic 
furnishings into everyday life and at bringing about closer relations 
between art and industry. 

Many of the products of the Viennese artists exhibit a naive, 
playful, and charming character that well reflects the atmosphere 
of the city. Especially typical of this kind of work are the bright- 
glazed, low-fired figurines by Vally Wieselthier, Susi Singer, Herta 
Bucher, and others. Leather goods and printed textiles have al- 
ways been noteworthy among the products of this city, and they 
have received delightful expression at the hands of modern artists. 
One of the exquisite achievements of Viennese art is the engraved 
glass of J. and L. Lobmeyr. This firm has employed the fore- 
most artists available in Central Europe to design the forms and 
decoration of their products, and has brought to their execution 
the highest type of technical skill. 

Architects from the first exercised a strong influence upon the 
modem movement in Vienna. In 1895 Modem Architecture ap- 
peared, written by the architect Otto Wagner, a professor in the 
Vienna Academy. It was the first appearance of the new doc- 
trines and the younger architects rallied to their support. Among 
Wagner’s students were many notable men. First among these was 
Josef Olbrich, a man of many talents, who, as noted before, built 
the artists’ colony in Darmstadt and exercised a profound influence 
on German design in the early years of the present century. An- 
other of Wagner’s pupils was Josef Hoffmann, who in 1899 be- 
came professor in the Kunstgewerhe Schule in Vienna. While first 
of all an architect who has designed many buildings in the suburbs 
of Vienna and other places in Europe, he is also an artist crafts- 
man with an intimate knowledge of processes and the po.ssibilities 
of materials. For 25 years he has devoted a large part of his time 
and energy to applied art, in which field he has been for long the 
recognized leader of the modern Viennese school. In 1908 Hoft- 
mann built the Stocklet house at Brussels, which remains to-day. 
in its interior design and furnishings the most important residence 
the modem style has yet produced. Hoffmann designed the house 
to express the owner, a wealthy banker possessing an extra- 
ordinary collection of oriental and occidental applied art. He 
employed vigorous rectangular forms to suggest fwwer. and pre- 
cious and beautiful marbles to give an atmosphere of richness. The 
walls of the dining-room were decorated by notable mosaics 
designed by Gustav Klimt. 

In this modern development of Viennese applied art a very im- 
portant influence was exerted and is still exerted by the Kunst- 
gewerbe Schule which early attracted to its staff many of the mo.si 
talented and creative spirits of the time and which has for 30 
years placed great emphasis upon original design through actual 
craft work. As can be seen, the Viennese movement has been led 
by a group of highly trained and cultivated persons who have 
guided its course within sophisticated channels, but running 
through its manifestations is constantly discernible a warm strain 
which reflects the manifold racial qualities of the peoples com- 
prising the former Austrian Empire. 

Any reference to modem tendencies would be incomplete with- 
out mention of the ceramics of Copenhagen and the organization 
of industrial art matters in Sweden. The firms of Bing and Gron- 
dahl and the Royal Copenhagen Porcelain Factory have since 
their inception made most earnest efforts to combine multi- 
production with the highest artistic quality. Great variety of 
character and technique characterizes the products of these estab- 
lishments, some of which follow the lines of 19th century tradi- 
tions, while others embody the spirit of modernism in a marked 
degree. The same energetically progressive attitude is found in 
several smaller establishments in Denmark where the individu- 
ality of the artist plays an even larger part to the advantage of 
the production. 

Sweden has for many years enjoyed the advantage of an as- 
sociation (Svenska Slojdforeningen) which has rendered sub- 
stantial assistance to manufacturers and craftsmen in promoting 
higher standards of work. The products of Orrefors Bruks well 
illustrate the .situation. Upon request of this establishment the 
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MODERN DESIGN IN FURNITURE 

1. Elements of a dining-room by E. J. Ruhimann. Paris, In the Lord and Germany. 5. Desk by Henry van der Velde, Brussels. 1899. 6. Table of 

Taylor furniture exposition of 1928 in New York city. 2. Buffet of ma- rosewood designed by Ed. Colonna in 1900 for the Etablissement Bing, 

hogany with burl veneers of rare woods by W. and J. Sloane, New York. Con- Paris. 7. Tea room designed by Professor Josef Hoffmann, Vienna. Con- 
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MODERN TENDENCIES IN ART OBJECTS AND POSTER 

I. Porcelain vase with brown underglaze overrun with mauve coloured Forest. 5. Tea service, silver and lapis lazuli, by Jean Pulforcat, France, 

slip by Mrs. A. A. Robineau, Syracuse, New York. Contemporary. 2. Poster Contemporary. 6. Ornamental comb by Ren£ Lallque, France. (About 

by Jules Cheret. France. (1891). 3. Favrile glass vase by Louis Tiffany of 1900). 7. Firescreen. "The Forest," executed by Edgar Brandt, France. 
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association recommended the employment of two artists, Simon 
Gate and Edward Hald. Within a few years the genius of these 
two men has brought the engraved gla^s of Orrdors to a well 
deserved world-wide reputation. 

The World War brought all European art activities to a stand- 
still. In Central Europe these have only of recent years been 
slowly resumed. France, the first to recover industrially, ad- 
dressed herself to the effort to gain recognition in the international 
market as the exponent of the modern movement. Apparently re- 
solved no longer to rest content with individual initiative and 
enterprise she has endeavoured to organize the activities in this 
held. For one thing instruction in the modem spirit of design is 
now offered in all the schools of applied art throughout the 
republic. 

In the last decade each of the large department stores, Bon 
Marchd, Galeries Lafayette, Printemps, and the Louvre, has in- 
augurated a special department offering all kinds of material 
conceived in the modem spirit, and has placed at the head of 
this department an individual of talent and reputation in this 
field. Each of these directors is furnished with a staff of de- 
signers and p>ersonally designs or superintends the design in his 
own studio of much of the material offered by his department. 
I'his development has had an important commercial result, inas- 
much as it has popularized the movement by bringing its produc- 
tions within the reach of the ordinary purse, whereas the modern 
creations up to a few years ago were to a large extent objets de 
luxe available only to the wealthy. 

Another organized body of considerable importance is that of 
the SocietS dcs Artist fis De corat eitrs\ who hold a salon embracing 
the field of the industrial arts each spring and autumn in the 
Grand Palais. For years this society has admitted to its exposi- 
tions only works conceived in the modern spirit, and has refused 
place to all objects distinctly based upon the old styles. In the 
same direction is the important influence of the Mush dcs Arts 
Dhoraiifs and the Mush Galliha, which hold frequent tempo- 
rary expositions. 

Finally, as the culminating recognition of a national attitude, 
France organized and carried through the International Exhibi- 
tion of Modern Decorative and Industrial Arts in 1925. Per- 
haps the most important lesson to be derived from (he exhibition 
was that which must be studied in all manifestations of modern- 
ism if the movement is to survive as a salutary influence in con- 
temporary life, viz., that the only expressions in this new mode 
which are significant and which will serve to carry forward the 
level of applied art are those which conform to the age-old 
requirements of good design and at the same time possess those 
qualities which are in sympathy with th^: needs and taste of 
their times. Novelty for novelty’s sake, queerness and freak- 
ishness of form that violate the demands of function and struc- 
ture, are but the effort of mediocre designers to attract attention. 
These represent the incubus that holds back the movement, and 
that must be discounted to gauge its true meaning and possibilities. 
Much of the material shown at the exhibition was of this charac- 
ter. In each division there was to be found the work of only a 
few individuals possessed of sufficient culture, talent and under- 
standing to interpret the tendencies of their times in forms both 
old in quality and yet new in spirit. If the modem movement is 
to be a real evolution it is obviously only the work of such men 
that is significant, and it is their creations that must be examined 
rightly to appraise its nature and its tendencies. That leadership 
of a high order was in evidence in the French section of the exhi- 
bition is hardly to be disputed. Whether the rank and file of 
French producers will take their cue from these sources or con- 
tinue to follow after mere novelty remains to be seen. 

Germany since the war has been gradually resuming interest 
in modernism. The heavy and awkward character often to be 
seen in the earlier ventures has very largely disappeared and the 
productions of many establishments, particularly those of the 
Deutsche Werkst&tte of Munich and Hellerau, are marked with 
fine sobriety, simplicity and good taste together with moderate 
cost. The German schools of industrial art play a very important 
part in the present day situation. Often directed by men of ex- 


ceptional talent, they are almost as a unit empha.sizing design in 
the new spirit and adding to this thorough and intensive con- 
structive processes. 

In England a number of individuals, whose initial devotion was 
to the arts and crafts, have continued their creative work into 
later times and have made valuable contributions to modern de- 
sign. One establishment, Heal and Son, under the direction of 
Ambrose Heal, has served as a connecting link between the two 
periods and in its productions during the last 30 years has pre- 
sented a continuous picture of the highest expression of English 
modernism. This firm has not only exhibited a fine sanity and 
purity of taste in its own furniture, but it has constantly presented 
and encouraged the best efforts of English manufacturers and 
craftsmen in many other branches of applied art. This is par- 
ticularly true of ceramics, in which field the products of the great 
English potteries as well as those of individual craftsmen have 
been given prominent place. 

After the scant di.splay of modern furniture at the Paris exhibi- 
tion of 1925, English manufacturers showed rather surprising ac- 
tivity which in three years re.sulted in an exhibition of a dozen 
furnished rooms in London, some of which displayed a sound 
grasp of the true spirit of modernism and attained a high degree 
of artistic taste. 

A factor of most promising character has arisen in the progress 
of English applied arts, in the form of the Design and Industries 
Association, founded during the World War by a group of edu- 
cators, designers, craftsmen and manufacturers. The rational 
and progressive attitude of the A.ssociation towards indu.strial 
art has already made an impression upon public thought and ha.s 
achieved certain distinct influences upon production. 

In the United States the development of moclerni.sm has been 
marked in a few lines, but it is very uneven when the whole field 
is considered. In the design of the tall office building in the 
large cities America has evolved a distinct modern type. In a 
situation in which many well equipped minds are working on the 
same problem — a problem involving for its solution the adjust- 
ment of rigid requirements of many kinds — social, physical, legal, 
economic and aesthetic — ^a lesult has been arrived at which, 
if it cannot be termed a style, is at least characterized by very 
definite and uniform tendencies and very modern qualities Con- 
sidered purely from the aesthetic side, these buildings show an 
increasing subordination of surface ornament and reliance upon 
fineness of line, mass and proportion, and the dignity of plain 
surfaces. 

In the United States as in every other Western country, woman’s 
outdoor dress is the most significant of all expres.sions of modern 
taste. Such dresses, compared with those of 35 years ago show 
a remarkable and rapid evolution. In response to the modern 
demands for greater freedom and more natural living, feminine 
costume has passed from an extreme of complexity and artificial- 
ity to an extreme of simplicity of which no one can gainsay the 
aesthetic advantage. (See Drkss, Modern.) 

The more sober coloured winter street dress reflects the same 
qualities as tho.se represented by other modern creations, viz., 
elimination of artificial ornament, emphasis upon functional form 
and tendency towards quiet spaces that gain interest from the 
material itself. These are qualities fundamental to modern de- 
sign, but by themselves they are obviously not enough to express 
completely this age, with its speed, its innovations, its unconven- 
tionality, intellectual activity and new ideas. On this side modern 
life craves fantasy, novelty and fine colour and it is woman’s 
dress that has first of all responded to this desire in the warm 
weather street and sport clothing of recent years. 

This demand for strong beautiful colour and playful fantasy, 
felt more and more by Western peoples ever since the first vision 
of the Russian ballet, is one that extends to almost all phases 
of decoration (hangings, furniture stuffs, murals, floor and wall 
coverings and graphic advertising) and that brings with it an 
increasing problem of composition in a difficult field. 

To sum up the general situation one might venture to state 
that wherever natural forces, such as social ideals, emulation, 
competition or seasonal demands, make for frequent changes 
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and adjustments, there one finds highly developed critical taste 
on the part of the consumer, continuous artistic progress and 
inevitable acceptance of the principles underlying modern design. 

Where these forces are either wanting or relatively weak, and 
this applies in large degree to all our household furnishings, 
progress is much slower and much more dependent upon the 
chance of leadership. Inasmuch as a transition epoch from its 
ver>" nature can produce but few leaders with the ability and 
vision to interpret the needs and tendencies of their time in forms 
of beauty, a manifest critical need of this period is for public 
discrimination as to what is sound and fundamental in contempo- 
rary’ design and what is merely casual and novel. 

li is still too early to forecast with any certainty the ultimate 
significance of these developments of the last 30 years, but it is 
difficult to escape the conclusion that the essential qualities that 
are increasingly apparent in the best of present day applied art 
are too much a part of the vital and organic tendencies of modern 
times to be ephemeral. 

See Arts and Crafts; Architecture, and cognate articles; Glass; 
Gems in Art; Potteries and Porcelains, and the bibliographies 
thereto. (C. R. R.) 

MODES, ECCLESIASTIC^. The scales of early ccclcsi- 1 
aslical music are not those used in the classical music of modern 
times. They form a series of eight, differing from one another 
not merely in pitch but in character. {See Harmony; Plain- 
song.) 

MODESTINUS, HERENNIUS, a celebrated Roman 
jurist, who flourished about 250 b.c He appears to have been a 
native of one of the Greek-speaking provinces, probably Dal- 
matia, and was a pupil of Ulpian. In Valentinian's JLaw oj 
Citations he is classed with Papinian, Paulus, Gaius and Ulpian. 
He is mentioned in a rescript of Gordian in the year 240 b.c. 
No fewer than 345 passages in the Digest are taken from his 
writings. 

MODESTO, a city of central California, U.S.A., 90 m. E. by 
S. of San Francisco, in the northern end of the San Joaquin val- 
ley, on the Tuolumne river; the county scat of Stanislaus county. 

It is on the Pacific highw’ay. has a municipal airport and is served 
by the Santa Fe, the Southern Pacific and the Western Pacific 
railw’ays, and by auto-stages and motor-truck lines. Pop. (1920) 
9,241 (885J native w’hitej; 1928 estimate 17,000. Modesto is 
in the midst of 400,000 ac. of irrigated land, supplied with abun- 
dant w’atcr and power from the Don Pedro dam, hydro-electric 
plant, and storage reservoir in the foot-hills. Dairy and poultry 
products, forage crops, vegetables (notably beans), peaches, 
grape.s, melons and a great variety of other fruits and nuts are 
produced in the county to the value of $40,000,000 annually. The 
city cans 750.000 cases of fruits and vegetables a year, and its co- 
operative creamer>\ with a membership of 2,000 dairymen, makes 
5.000,000 lb. of butter and 5,000,000 lb. of skim-milk powder. The 
city's as.^es.sed valuation of property for 1927 was $14,087,865. 
Bank clearings in 1927 totalled $136,416,764. Modesto was 
planned in 1870 and incorporated in 1884. 1^93 the La Grange 

diverting dam on the Tuolumne river w^as completed, and after 
ten years’ delay, due to litigation, water was turned into the ditches 
in 1903. and the transformation of the district from a vast W'heat- 
field to a region of diversified agriculture began. The Don Pedro 
storage dam was completed in 1923. Between 1900 and 1920 the 
population increased nearly fivefold. Since 1911 the city has had 
a commission form of government. 

MODICA, a town of Sicily, in the province of Syracuse, 57 m. 
W.S.W. of Syracuse by rail and 33 m. direct. Pop. (1921) 55,817 
(town;; 60,192 (commune;. It lies on a hill between two valleys, 
which w’as the site of the Sicel town of Motyca, while the modern 
part of the town extends along the river Mauro, an inundation of 
which did much damage in Seiitcmbcr 1902. Six miles south-east 
is the valley of the Cava dTspica, w’ith hundreds of grottoes cut in 
its rocky .«ides, some Sicel tombs, but mo.stly catacombs or tombs 
of the early Christian and Byzantine periods, or cave-dwellings of 
the latter age. 

MODILLION, in architecture, the enriched block or hori- 
zontal bracket generally occurring in rows under the corona, or 


projecting portion and above the bed-mould of the Corinthian 
cornice. (See Order.) 

MODJESKA, HELENA (1844-1909), Polish actress, 
daughter of a musician, Michael Opido, was born at Cracow on 
Oct. 12, 1844. After her marriage, to a Pole named Modrzejewski, 
she joined a company of strolling players. In 1868 she married 
Count Bozenta Chlapowski, a Polish politician and critic, and 
then began to act at Warsaw, where she remained for seven or 
eight years. Her chief tragic roles were Ophelia, Juliet, Desde- 
mona, Queen Anne in Richard III,, Louisa Miller, Maria Stuart, 
Schiller’s Princess Eboli, Marion Delorme, Victor Hugo’s Tisbe 
and Slowacki’s Mazeppa. In comedy her favourite roles were 
Beatrice in Much Ado About Nothing, and Donna Diana in the 
Polish translation of an old Spanish play of that name. Madame 
Modjeska also played in modern pieces by Legouv6, Duma.s, 
father and son, Augicr, Alfred de Musset, Octave Feuillet and 
Sardou. In 1876 she went with her husband to California, where 
they settled on a ranch. This enterprise was a failure, and Mod- 
jeska returned to the stage. She appeared in San Francisco in 
1877, in an English version of Adrienne Lecouvreur, She con- 
tinued to act principally in America, but was also seen from time 
to time in London and elsewhere in the United Kingdom, her 
repertory including several Shakespearian roles and a variety of 
emotional parts in modern drama. She died on April 9, 1909, at 
her home near Los Angeles, California. 

See Mabel Collins, The Story of Helena Modjeska (London, 188 . 0 , 
and the (autobiographical) Memories and Impressions (New York, 
1910). 

MOD JESKI, RALPH (1861- ), American engineer, was 

born at Cracow, Poland, Jan. 27, 1861, his mother being the ac- 
tress, Helena Modjeska. He graduated at the Ecole des Ponts et 
Chaussees, Paris, with high honours, and settled in the United 
States. From 1S92, he practised as consulting bridge engineer at 
Chicago and as a designer and builder of bridges he did distin- 
guished work. Among his best known bridges are the Government 
bridge over the Mississippi at Rock Island ; the McKinley bridge 
at St. Louis; the bridges over the Mississippi at Thebes (III.) and 
at Memphis (Tenn.); the Northern Pacific bridge over the Mis- 
souri at Bismarck (N.D.); also bridges over the Columbia and 
Willamette rivers in Oregon. He was a member of the Quebec 
bridge commission, and consulting engineer for the Ohio river 
bridge at Metropolis ( 111 .), for the Chicago, Burlington and Quincy 
Railroad, and the Thames river bridge at New Haven (Conn.), 
for the New York, New Haven and Hartford Railroad. He was 
chosen chief engineer and chairman of the board of engineers ot 
the Philadelphia-Camden bridge over the Delaware river, which, 
on its completion, in 1926, was the longest suspension bridge in 
the world. He was appointed chief engineer of the proposed bridge 
over the Mississippi river at New Orleans for the Public Belt Rail- 
road of New Orleans, also for the bridges over the Atchafalaya 
river at Melville (La,), for the Texas and Pacific Railway. 

MODLING is a popular summer resort for the Viennese and 
lies at the entrance to the Bruhl valley, Lower Austria. In ad- 
dition to the numbers of tourists attracted by its iron and sulphur 
baths it has important assets in its considerable iron and metal 
industries and shoe factories. Pop. (i923)> 18*695. 

MODOC, a tribe which formed the southern portion of tht‘ 
so-called Lutuami group, the Klamath constituting the northern 
and larger portion. Between them the two tribes held the Klamaih 
lake basin, and are scarcely distinguishable in speech or customs 
The Klamath were wholly in Oregon, the Modoc partly in Cali- 
fornia. Modoc means south. In 1873 part of the Modoc 
attempted to reoccupy lands they had ceded to the Governmer > 
defied the troops, and for three months stood off several coni- 
panies of soldiers from their refuge in the broken Modoc hi' ’ 
beds. In the course of negotiations Gen. Canby was murder ^1 
by treachery, for which the Modoc leader, Kintpuash or Uip* 
tain Jack, and several companions were later hanged. ^ \ 

hostile force numbered only 200, including women and 
part of the Modoc and all the Klamath remained peaceable, 
present population of the Modoc and Klamath jointly is 
See A. S. Gatschet, The Klamath Indians (1891) ; J- Curtin, My 
of the Modocs (1912). 
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MODULATION, in music, signifies the passing from one 
key to another. The term “transition” is also used, though prin- 
cipally to designate very brief and transient modulations to keys 
not dwelt in. Modulation is of various kinds, as “natural” when 
the change is to one or other of the “relatives” of the original 
key; “extraneous” when it is to keys other than relative, i.e., more 
remote; or “enharmonic” when it is effected by a change of nota- 
tion. Modulation constitutes one of the greatest resources of 
music as we know it and is employed by modem composers to 
an ever-increasing extent. (See Enharmonic; Key; Harmony.) 

Modulation, as the term is used in radio, is the process whereby 
the frequency or amplitude of a wave is varied in accordance vnih 
a signal wave. A modulator is a device to effect the process of 
modulation. It may be operated by virtue of some non-linear 
( haractcristic and also by a controlled variation of some circuit 
(juanlity. 

MODULE, in architecture, any unit adopted for measuring 
the relative proportions of the different parts of a building or 
decorative form. The term is relative only; the module chosen 
may vary infinitely in actual dimension. The module chosen by 
Vitruvius (iv., 3) for determining the proportions of a clas.sic order 
{(j.v.) was half the bottom diameter of a column. This module 
is sub-divided in various W’ays by different authorities; Vitruvius 
usually used six sub-divisions; in the later Renaissance, in the 
effort to obtain the most accurate proportions, the sub-divisions 
were sometimes increased to as many as 30. A new system of 
modules has recently come into vogue in all sorts of artistic 
criticism, based on the relations of the diagonal of a rectangle to 
its .sides. With scales of relative value so established, it has been 
claimed that the proportions of many beautiful objects can be 
determined. This view is much contested and is at the basis of one 
of the greatest controversies in current art criticism. The term 
module is also applied in hydraulics (q.v,) to a device f^^r regu- 
lating the supply of w^ater from an irrigation channel. 

MOERIS, AELIUS, Greek grammarian, surnamed Atticista 
(“the Atticist”), probably flourished in the 2nd century a.d. He 
was the author of an extant list of Attic forms and expressions 
(’Arrtxat accompanied by the Hellenistic parallels of 

his own time, the differences of gender, accent and meaning being 
clearly and succinctly pointed out. 

Editions by J. Hudson (171T) ; J. Pierson (i 7 .S 9 ) ^ A. Koch (1830) ; 
I. Kekker (1833) ; with Harpocration. 

MOERIS, LAKE OF, the history of the lake which once 
occupied a considerable area of the Fayum depression, and which 
to-day is represented by the shallow Birket Qarun, has been much 
elucidated by the geological and archaeolog’eal work which has 
heen recently carried out in the desert margin of the depres.sion. 
Erom the results obtained it would appear that in later palaeo- 
lithic limes the lake level reached a point about 130 feet above 
sea-level, or about 2S0 feet above the present lake. During 
neolithic times the level fell slowly for about 140 feet, though 
there were occasional interruptions when it remained at one level 
long enough to allow formation of beaches which can still be 
traced. Throughout this period primitive settlements occupied its 
shoreline, and down to early dynastic times the level does not 
seem to have varied greatly. Later however through the d>Tiastic 
period the level of the lake fell slowly as a result probably of 
climatic conditions of greater aridity, though the fall was re- 
tarded from time to time as the volume of surplus water brought 
in from the Nile in order to irrigate the cultivated lands was 
greater or less. 

The cultivated lands above the level of the lake which were 
irrigated from the Nile were some of the most fertile in Egypt 
^0 long as the supply canals from the river were maintained in 
good order, though this doubtless varied with the political con- 
ditions of Egypt. The Egyptian name of the lake was Shei, “the 
iake,” later Piom, “the sea” (whence Fayum); Teshei, “the land 
the lake,” was the early name of the region. At its capital 
E rocodilopolis and elsewhere the crocodile god Sobk (Suchus) was 
Worshipped. Senwosre II. of the Xllth Dynasty built his pyramid 
Illahun. Amenemhet III. built his near Hawara, and the 


vast labyrinth attached to it was probably his funerary temple. 
This king was afterwards worshipped in more than one locality 
about the lake under the name Marres (his praenomen Nemare ) 
or Peremarres, i.e., Pharaoh Marres. In the reign of Ptolemy 
Philadelphus veterans from the Syrian War were settled in the 
“Lake” (At/xw;), and the latter quickly became a populous and 
very fertile province. Strabo’s account of the Lake of Moeris 
must be copied from earlier writers, for in his day the outflow 
had been stopped probably for two centuries, and the old bed of 
the lake w^as dotted with flourishing villages to a great depth below 
the level of the Nile. Large numbers of papyri of the Ptolemaic 
and Roman periods have been found in and about the Fayum, 
which continued to flourish through the first two centuries of the 
Roman rule. The level of the lake varies from year to year with 
the amount of irrigation water which reaches it from the Nile. 
Its average level is now about 147 ft. below sea-level. 

See W. M. F. Petrie, Hawara Biahmu and Arsinoe (iSSy) ; R. H. 
Brown, The Fayum and Lake Moerh (iScjs); B. P. Grenfell, A. S. 
Hunt and D. G. Hogarth, FayUm Towns and their Papyri (iqoo) ; H. 
J. C. Beadnell, The Topography and Geology of the Fayum Province 
of Egypt (Cairo, 1905) ; G. Caton Thompson and K. W. Gardner, 
Gcog. Journ. (1Q20). (F. Li.. G.) 

MOESIA, a district inhabited by a Thracian people, bounded 
on the south by the mountain ranges of Haemus and Scardus, on 
the west by the Drinus, on the north by the Danube and on the 
east by the Euxine. Some, however, place the boundary much 
farther west. Each w\as governed by an imperial consular legate 
and a procurator. It corresponded in the main to modern Serbia 
and Bulgaria. In 75 b.c., C. Scribonius Curio, proconsul of Mace- 
donia, penetrated as far as the Danube, and gained a victory over 
the inhabitants, who were finally subdued by M. Licinius Crassus, 
grandson of the triumvir and also proconsul of Macedonia, dur- 
ing the reign of Augustus c. 29 b.c.; the country, however, was 
not organized as a province until the last years of the reign. 
Originally one province, under an imperial legate (who probably 
also had control of Achaea and Macedonia ) , it was divided by 
Domitian into Upper and Lower Moesia, the western and eastern 
portions respectively, divided from each other by the river Cebrus. 
As a frontier province, Moesia was strengthened by stations and 
fortresses erected along the southern bank of the Danube, and a 
wall was built from Axiopolis to Tonii as a protection against 
Scythian and Sarmatian inroads. Aft(T the abandonment of Dacia 
(q.v.) to the barbarians by Aurelian (270-275) and the transfer- 
ence of its inhabitants to the south of the Danube, the central 
portion of Moesia took the name of Dacia Aureliani. The Goths, 
w^ho had already invaded Moesia in 250, hard pressed by the Huns, 
again cro.sscd the Danube during the reign of Valens (376), and 
with his permission settled in Moesia. But quarrels soon took 
place, and the Goths under Fritigern defeated Valens in a great 
battle near Adrianople (378). The.^e Goths are ]?nown as Moeso- 
Goths, for whom Ulfilas made the Gothic translation of the Bible. 
In the 7th century Slavs and Bulgarians entered the country and 
founded the modern kingdoms of Serbia and Bulgaria. 

Bibliography. — J. Marquardt, Rdmhche Staaisvervialtung, i. 301 
(1881) ; T. Mommsen, Provinces of the Roman Empire (1886J. For 
ancient authorities, see Orosius, v. 23 ; Dio Cassius, li. 25, 27. 

MOFAppALiYAT, strictly MufaddalIyat, an anthology 
of ancient Arabic poems, which deriv(is its name from al-Mufad- 
dal, son of Muhammad, son of Ya*la, a member of the tribe of 
Dabba, who compiled it some time between a.d. 762 and 784 in 
the latter of which years he died. Al-Mufaddal was a contempo- 
rary of Hammad ar-Rawdya and Khalaf al-Ahmar, the famous 
collectors of ancient Arab poetry and tradition, and was some- 
what the junior of Abu ‘Amr ibn al-‘Ala, the first scholar who 
systematically set himself to preserve the poetic literature of the 
Arabs. He died about fifty years before Abu ‘Ubaida and al- 
AsmaT, to whose labours posterity is largely indebted for the 
arrangement, elucidation and criticism of ancient Arabian verse; 
and his anthology w^as put together between fifty and sixty years 
before the compilation by Abu Tammam of the Hamdsa (q.v.). 

Al-Mufaddal was a careful and trustworthy collector both of 
texts and traditions, and is praised by all authorities on Arabian 
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history and literature as in this respect greatly the superior of 
Hammad and Khalaf, vsho are accused (especially the latter) of 
unscrupulous fabricat ion of poems in the style of the ancients. He 
was a native of Kufa, the northernmost of the two great military 
colonies founded in 638 by the caliph ‘Omar for the control of the 
wide Mesopotamian plain. In Kufa and Basra were gathered rep- 
resentatives of all the .Arabian tribes who formed the fighting force 
of the Islamic Empire, and from these al-Mufaddal was able to 
collect and record the compositions of the poets who had cele- 
brated the fortunes and exploits of their forefathers. He, no 
doubt, like al-A.sma*i and Abu ‘Ubaida, also himself visited the 
areas occupied by the tribes for their camping grounds in the 
neighbouring desert; and adjacent to Kufa was al-Hira, the 
ancient capital of the Lakhmid kings, whose court was the most 
celebrated centre in pre-lslamic Arabia, where, in the century 
before the preaching of the Prophet, poets from the whole of the 
northern half of the peninsula were wont to assemble. 

The date of al-MufadcJal's birth is unknown; but he lived for 
many years under the caliphs of the Omawad line until their 
overthrow by the ‘Abbasids in 749. In 762 he took part in the 
rising led by Ibrahim ibn ‘Abdallah ibn al-Hasan, the ‘Alid, called 
“The Pure Soul," against the caliph al-Mansur, and after the de- 
feat and death of Ibrahim was cast into prison. Al-Mansur, how- 
ever. pardoned him, and appointed him the instructor in literature 
of his son, afterwards the caliph al-Mahdl. It was for this prince 
that, at al-Mansur's instigation, al-Mufaddal compiled the Mujad- 
daliydt. 

The collection, in its present form, contains 1 26 pieces of verse, 
long and short: that is the number included in the recension of al- 
Anbari, w’ho had the text from Abu ‘Ikrima of Dabba, who read it 
with Ibn al-A*rabi, the stepson and inheritor of the tradition of 
al-Mufaddal. We know from the Fihrist of Muhammad an-Nadim 
(a.d. 988) that in his time 12S pieces were counted in the book; 
and this number agrees with that contained in the Vienna ms., 
which gives an additional poem, besides those annotated by al- 
Anbari, to al-Muraqqish the Elder, and adds at the end a poem 
by al-Harith ibn Hilliza. The Fihrist states (p. 68) that some 
scholars included more and others few'er poems, while the order 
of the poems in the several recensions differed; but the correct 
text, the author says, is that handed down through Ibn al-A‘rabi. 
It is noticeable that this traditional text, and the accompanying 
scholia, as represented by al-Anbari’s recension, are wholly due to 
the scholars of Kufa, to which place al-Mufaddal himself be- 
longed. 

The collection is one of the highest importance as a record 
of the thought and poetic art of Arabia during the time imme- 
diately preceding the appearance of the Prophet. Not more than 
five or six of the 126 poems appear to have been composed by 
poets who had been born in Islam. The great majority of the 
authors belonged to the days of “the Ignorance,” and though a 
certain number (e.g., Mutammim ibn Nuwaira, Rabi‘a ibn Ma- 
qrum, ‘Abda ibn at-Tabib and Abu Dhu'aib), born in paganism, 
accepted Islam, their work bears few marks of the new faith. 
The ancient virtues — ^hospitality to the guest and the poor, profuse 
expenditure of wealth, valour in battle, faithfulness to the cause 
of the tribe — ^are the themes of praise; wine and the game of 
maisir, forbidden by Islam, are celebrated by poets who professed 
themselves converts; and if there is no mention of the old idolatry, 
there is also little spirituality in the outlook on life. The 126 
pieces are distributed among 68 poets, and the work represents a 
gathering from the compo.si Lions of those who were called al~ 
Mugillun, “authors of whom little has survived,” in contrast to 
the famous poets whose works had been collected into diwdns. 
At the same time many of them are extremely celebrated, and 
among the pieces selected by al-Mufaddal several reach a very 
high level of excellence. Such are the two long poems of ‘Alqama 
ibn ‘Abada (Nos. 119 and 120), the three odes by Mutammim 
ibn Nuwaira (Nos. 9, 67, 68), the splendid poem of Salama ibn 
Jandal (No. 22), the beautiful nasib of ash-Shanfara (No. 20), 
and the death-song of ‘Abd-Yaghuth (No. 30). One of the most 
admirable and famous is the last of the series (No. 126), the long 
elegy by Abu Dhu*aib of Hudhail on the death of his sons; almost 


every verse of this poem is cited in illustration of some pt 
or meaning of a word in the national lexicons. Only one of 
poets of the Mo^ailaqdt (see Mo'allaqAt), al-Harith, soi 
l^illiza, is represented in the collection. An interesting fea 
of the work to be noted is the treatment in it of the two poel 
Bakr ibn Wa’il, uncle and nephew, called al-Muraqqish, whu 
perhaps the most ancient in the collection. The elder Muraq 
was the great-uncle of Tarafa of Bakr, the author of the Mo'all 
and took part in the long warfare between the sister tribes of 1 
and Taghlib, called the war of Basus, which began about the 
of the 5th century a.d. Al-Mufaddal has included ten pieces ( 
4S“54 ) by him in the collection, which are chiefly interesting i 
an antiquarian point of view. It is probable that the compile: 
down all he could gather of this ancient author, and that his ii 
est in him was chiefly due to his antiquity. Of the younger Mu 
qish, uncle of Tarafa, there are five pieces (Nos. 55-59). The 
other authors of whom more than three poems are cited are I 
ibn Abi Khazim of Asad (Nos. 96-99) and Rabl‘a ibn Maq 
of Dabba (Nos. 38, 39, 43 and 113 ). 

The Mufa^^aliydt differs from the Hamdsa in being a collcc 
of complete odes (gasidas), while the latter is an antholog; 
brilliant passages specially selected for their interest or efieci 
ness, all that is prosaic or less striking being pruned away, 
of course not the case that all the poems of al-Mufaddal’s co 
tion are complete. Many are mere fragments, and even in 
longest there are often lacunae; but the compiler evidently 
down all that he could collect of a poem from the memory of 
rdwis, and did not, like Abu Tammam, choose only the best 
tions. We are thus presented with a view of the literature ol 
age which is much more characteristic and comprehensive 
that given by the brilliant poet to whom we owe the Hamdsa, 
enables us to form a better judgment on the general level of pi 
achievement. 

The Mujaddaliydt is not well represented by mss. in the libn 
of the West. There is an imperfect copy of the recension 0 
! Marzuqi (died 1030), with his commentary, in the Berlin co 
tion. A very ancient fragment (dated 1080) of al-Anbari’s re 
sion, containing five poems in whole or part, is in the R 
Library at Leipzig. In the British Museum there is a copy n 
about a century ago for C. J. Rich at Bagdad of a ms. with \ 
glosses; and at Vienna there is a modern copy of a ms. of w. 
the original is at Constantinople, the glosses in which are tc 
from al-Anbari, though the author had access also to al-Marz 
In the mosque libraries at Constantinople there are at least 
mss.; and at Cairo there is a modern copy of one of these, cont 
ing the whole of al-Anbari’s commentary. In America there 
at Vale University a modern copy of the same recension, ta 
from the same original as the Cairo copy, and a ms. of Per 
origin, dated 1657, presenting a text identical with the Vie 
codex. In recent years a very interesting ms., probably of the 
century of the Hegira, but not dated, has come to light. It ] 
ports to be the second part of a combination of two anlhoIo|i 
the Mufaddaliydt of al-Mufaddal and the Asma'iydt of al-Asn 
but contains many more poems than are in either of these col 
tions as found elsewhere. The commentary appears to be eclec 
drawn partly (perhaps chiefly) from Ibn as-Sikkit (died 858), 
partly from Abu-Ja‘far Ahmad ibn ‘Ubaid ibn Nasih, one of 
Anbarl’s sources and a pupil of Ibn al-A‘r8,bI; and the comi 
tion seems to be older in dale than al-Anbari, since its glossp 
often quoted by him without any name being mentioned. This 
(which is the property of Mr. F. Krenkow of Leicester) app< 
to represent one of the recensions mentioned by Muhamr 
an-Nadim in the Fihrist (p. 68), to which reference has b 
made above. 

In 1885 Professor Heinrich Thorbecke began an edition of 
text based on the Berlin codex, but only the first fasciculus c 
taining forty-two poems, had appeared when his work wa:- 
short by death. In i8gi the first volume of an edition of the u 
with a short commentary taken from al-Anbfiri, was printed 
Constantinople. In 1906 an edition of the whole text, with sn 
glosses taken from al-Anbiri’s commentary, was published 
Cairo by Abu Bakr b. ‘Omar Ddghistanl al-Madanf; this folk 
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generally the Cairo codex above mentioned, but has profited by 
the scholarship of Professor Thorbecke’s edition of the first half 
of the work. A complete edition of al-Anbari’s text and com- 
mentary, with a translation of the poems by Sir C. J. Lyall 
appeared in 1919. (C. J. L.) 

MOrFAT, ROBERT (1795-1883), Scottish Con^egational- 
ist missionary to Africa, was born at Ormiston, Haddingtonshire, 
on Dec. 21, 1795, of humble parentage. He began as a gardener, 
but in 1814 when employed at High Leigh in Cheshire, offered him- 
self to the London Missionary Society, and in 1816 was sent out 
10 South Africa. After spending a year in Namaqua Land, with 
ihe chief Afrikaner, whom he converted, Moffat returned to Cape 
I’own in 1819 and married Mary Smith (1795-1870), the daugh- 
ter of a former employer. In 1820 Moffat and his wife left the 
Cape and proceeded to Griqua Town, and ultimately settled at 
Kuruman, among the Bechuana tribes living to the west of the 
\’aal river. Here he worked as a missionary till 1870, when he 
reluctantly returned finally to his native land. He made frequent 
journeys into the neighbouring regions as far north as the Mata- 
})cle country. The results of these journeys he communicated to 
(he Royal Geographical Society ( Journal xxv.-xxxviii. and Pro- 
cerdings ii.), and when in England on furlough (1839-1843) he 
l)ublished his well-known Missiomry Labours and Scenes in South 
Africa (1842). He translated the whole of the Bible and The 
Pilgrim's Progress into Sechwana. Moffat was builder, carpenter, 
smith, gardener, farmer, all in one, and by precept and example 
he succeeded in turning a horde of bloodthirsty savages into a 
“people appreciating and cultivating the arts and habits of civilized 
life, with a written language of their own.” David Livingstone 
was his son-in-law. He died at Leigh, near Tunbridge Wells, on 
.\ug. 9, 1883. See also Livingstonk, David. 

See Lives of Robert and Mary Moffat , by J. S. Moffat (1885) ; and 
C. S. Horne, The Story of the LM.S. (i8(j4). 

MOFFAT, burgh and parish, Upper Annandale, Dumfries- 
shire, Scotland. Pop. (1921), 2,426. It is situated 21 m. N.N.E. 
of Dumfries and 63 m. by the L.M.S. line from Edinburgh and 
Glasgow. It has been famous for its sulphur and saline waters 
t'iiicc the middle of the 18th century, and is a popular holiday 
resort. The spa lies a mile to the north of the town, and there 
are also spas at Hartfell (3 V m. N.) and Garpel (2 m. S.W.). 
Dumcrieff Hou.se, 2 m. S.W., the .seat of Lord Rollo, was the home 
of Macadam, the road-builder. 

MOFFAT TUNNEL, begun in 1923 and completed in 1928, 
is 6-2 m. long and pierces the continental divide 50 m. west of 
Uenver, Colo., at an elevation of about 9,200 ft. above sea-level. 
The i()'X24' tunnel, which provide.s for a single track standard 
«auge railroad, was driven parallel with and 75 ft. to the north of 
■m 8'X8' water tunnel with which it is connected at about 1,500 ft. 
intervals by cross cuts. It rises on a grade of 0-3 % from the 
♦ astern entrance toward the centre and then descends on o-8% 
and 0-9% grades to the western entrance. 

The railway tunnel eliminated about 30 m. of 4% grades over 
Kollins’ pass, reduced the maximum grade of the Denver and 
8aU Lake railway from 4% to 2%, and the maximum curvature 
Irom 16% to 12%. About 173 m. of Ihe distance between Denver 
and Salt Lake City will eventually be saved. The water tunnel 
l^ransports water for municipal and agricultural purposes in and 
around Denver from the wesiem slope of the divide, and is de- 
'^igned to carry 450,000 gal. per minute. It is estimated that this 
water will add about 100,000 ac. of productive 'land to the terri- 
inry adjacent to Denver. The tunnel is administered by the Mof- 
lai Tunnel Commission, and cost $15,470,000. 

MO6ADOR {Es-Sueira), the most southern seaport on the 
Atlantic coast of Morocco, in 31^ 50' N., 9° 20' W., chief town 
of the contrdle civil of Chiadma. The town stands from 10 to 
-o ft. above high water on a projecting ridge of calcareous sand- 
stone. In certain states of wind and sea it is turned almost into 
^n island, and a sea-wall protects the road to Saffi. On the land 
'^ide stretch miles of sand-dunes studded with broom, and beyond, 
the argan forests, distinctive of southern Morocco. Approached 
this side the city bursts on the view like a mirage between 
and sea. It is the best planned and cleanest town in the 
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empire. The harbour is well sheltered from all winds except the 
south-west, but escape is difficult with the wind from that quarter, 
as the channel between the town and Mogador Island is narrow 
and hazardous. Pop. 18,401, of whom 9,836 are Muslims, 7,730 
Jews, 835 Europeans. It is one of the towns of Morocco in which 
Jews are most numerous. Trade reaches 121 millions of francs 
(imports 59 millions, exports 62 millions). The share of France 
is 70 millions, that of Great Britain 31 millions, that of the 
United States 5 millions. 

A place called Mogador is marked in the J3S1 Porlulan of the 
Laurent ian library, and the map in Hondius's Atlas minor shows 
the island of Mogador, I. Domegador ; but the origin of the present 
town is much more recent. Mogador was founded by Mohammed 
ben Abd Allah in 1760, and completed in 1770. The Portuguese 
called it after the shrine of Sidi Megdul, which lies towards the 
south half-way to the village of Diabat, and forms a striking 
landmark for seamen. In 1844 the citadel was bombarded by the 
French. 

See A. H. Dye, “Les Ports du Maroc,” in Bull. Sor. Ceog. Comm. 
Paris (igoR), xxx. 313 sqq., and British Consular reports. 

MOGILA, PETER (c. 1596-1647), metropolitan of Kiev 
from 1632, belonged to a noble Wallachian family. He studied 
for some time at the university of Paris, and became a monk in 
1625. He is known as the promoter of the Orthodox Confession, 
drawn up at his instance by the Abbot Kosslowski of Kiev, ap- 
proved at a provincial synod in 1640, and accepted by the 
patriarchs of (Constantinople, Jerusalem, Alexandria and Antioch 
in 1642-1643, and by the synod of Jerusalem in 1672. {See 
Orthodox Eastern Church.) 

There arc numerous editions of the Confession in Russian; it lias 
been edited in Greek and Latin by Panagiotes (Amsterdam, by 

Hofmann (I^eipzig, 1695), and by Kimmel (Jena, J»nd there is a 

German translation by Frisch (Frankfort, 1727)- 

MOGILEV, a former government of western Russia now in 
the Ukrainian S.S.R. (9.1^ ). 

MOGILEV ON THE DNIEPER, a town of the While 
Russian S.S.R. , in 53® 55' N., 30'' iS' K., on a hilly site on both 
banks of the river, and on the railw^ay. Pop. (i9.!6) 46,562. It 
has flour mills, a smelting industry, leather and loliacco manufac- 
tures and a brewery. It trades in corn, salt, sugar and fish from 
the south. It has an ancient Tatar tower, a 17th century (hurch, 
a cathedral built for the Roman Catholics and one built for the 
Greek Orthodox church by Catherine II. of Russia and Joseph II. 
of Austria in 1780. 

Mogilev is mentioned in the 14th century as a deiiendency of 
the Vitebsk, or of tht? Mstislavl piiiu:i[)ality. At Ihe beginning of 
the 15th century it became Ihe prnpei'ty of the Polish kings. But it 
was continually plundered— either by Russians, or by ('os.sacks. 
In the 17th century its inhabitants, who belonged to the Orthodox 
Grf*ck Church, suffered much from the persecutions of the United 
Greek Church. In 1654 it surrendered to Russia, but in rhOi the 
Russian garrison was massacred by the inhabitants. In the iSth 
century the towm was taken several times by Russians and by 
Swedes, and in 170S Peter the (ireat ordered its destruction by 
fire. It was annexed to Ru.ssia in 1772. Near here the French 
under Davout defeated the Russians under Bagration on July 23, 
1812. It was the scene of much strife in the 1917-20 period. 
MOGILEV ON THE DNIESTER fMoGii.Ev-r\jnoLSK), 

a town of the Ukrainian S.S.R,, on the left bank of the river in 
48° 27' N., 27® 45' E. Pop. (1926) 22,271. The former trade 
of the town along the Dniester has been checked by the state 
of armed neutrality existing at present between Russia and Ru- 
mania on the question of Bessarabia, it has several Hour-mills, 
a distillery, a sugar refinery and a chalk factory. Mogilev, named 
in honour of the Moldavian hospodar Mohila, was founded by 
Count Potocki about the end of the 16th century. Owing to its 
situation on the highway from Moldavia to the Ukraine, at the 
passage across the Dniester, it developed rapidly. For niore than 
150 years its possession was disputed be,. ween the Cossacks, the 
Poles and the Turks. It remained in the hands of the I^oles, and 
was *annexed to Russia in 1 795. It suffered much during the war 
and civil war of 1914-20. 
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MOGUL, MOGHAL, or MUGHAL, the Arabic and Per- 
sian form of the word Mongol, applied to the Mohammbdan 
empire in India, which was founded by Baber. In consequence 
the name is applied to all Mohammedans from the countries on 
the west and north-west of India, except the Pathans. The Great 
Mogul is the name given to the Mogul emperors of Delhi. 

mohAcs, a Hungarian town on the right bank of the Dan- 
ube, acts as a market for the vineyards and agricultural produce 
of the fertile alluvial lands of the district. It also engages in the 
w^orking up of flax, hemp and wool, milling and brewing. The 
town is famous in history as the site of two fateful battles for 
the control of the route between the river and the Mccsek moun- 
tains. In the first (Aug. 29, 1526), the Turks annihilated the 
Hungarian army but in the second (Aug. 12, 1687), they were 
decisively defeated by the Austrians. Pop. (1920) 15,864. 

MOHAIR, the hair of a variety of goat originally inhabiting 
the regions of Asiatic Turkey of which Angora is the centre, 
whence the animal is known as the Angora goat. 

The typical mohair fibre is 7 to Sin. long, very lustrous owing 
to its physical structure (which although akin to wool is different 
in that the wool scales are only indicated instead of being fully 
developed, while the fibre is always solid), to of an 
inch in diameter, of a soft elastic handle, and usually of a clear 
white transparent colour. The staples of w^hich the fleece is 
formed should be uniform in length and clearly defined, naturally 
lending themselves to a good “spin*’ — a difficult attainment in 
the case of mohair (^ee Woollen Manufacture). There are 
many varieties of mohair, and in Constantinople, the centre of the 
Turkish mohair trade, a large variety of fleece is recognized. 

Owing to the demand for raw material exceeding the supply, 
from 1S20 onwards there has been a great deal of cros.sing of the 
well bred Angora wnth the common kind of goat; in fact, it has 
been said that by 1863 the original Angora had practically disap- 
peared. The growing demand for mohair further resulted in at- 
tempts on a commercial scale to introduce the goat into South 
.Africa — w’here it was crossed with the native goat — the United 
States, Australia, and later still New Zealand. Perhaps the intro- 
duction of the Angora into Australia and New Zealand may in 
part be due to its value as a scrub and blackberry browser. 

The manufacture of fabrics from mohair — as in the case of 
alpaca and cashmere — was in the first instance due to the genius 
of the rearers of the goat. It would, indeed, be interesting to 
know if the present day mohair goods — often styled “alpacas” — 
really had their origin in the earlier products of Asia Minor. That 
fabrics of mohair were in use in England early in the 18th century 
is obvious from Pope's allusion : — 

“And, when she sees her friend in deep despair, 

Observes how much a chintz exceeds mohair.” 

Raw mohair was first exported from Turkey to England about 
1820. and from that date onwards marked strides were made in its 
manufacture into useful yams and fabrics. England has always 
had, and still maintains, supremacy in this manufacture. The larger 
f)art of both the Turkish and Cape clips is at least converted into 
yarn in Yorkshire mills. Quantities of these yarns are also woven 
into dress goods, dust cloakings, pile fabrics, imitation furs, etc., 
in Yorkshire, but even greater quantities of mohair yarn are ex- 
ported to Russia, Germany, Austria, etc., to be converted into 
astrakhans, ordinary braids, brush braids, etc. In the first decade 
of the 20th century the mohair braid trade received a blow from 
the introduction of artificial silk. 

The history of the introduction of the Angora goat from Asia 
Minor into the other countries mentioned is as follows. In 1838 
I)ure-brcd Angoras were introduced into Cape Colony. These pure- 
bred goats crossed with the common goat laid the basis of the 
Cape flocks. In 1S56-57 other importations of pure-bred goats 
wt re made. From 1868 to 1S97 further importations were made, 
but these were not of the pure-bred goat. The introduction of 
Angoras into the United States took place in 1849. Other importa- 
tions of goats from Asia Minor were made between 1857 and 1880, 
and interchanges of blood also took place between the United 
State.^ and Cape Colony. Between 1856 and 1875 some 300 goats 


were introduced into Australia. It seems that Australia may yet 
find the Angora goat an important asset. 

MOHAMMED or MUHAMMAD or MAHOMET, 

founder of the religious system called in Europe Mohammedan- 
ism, and by himself Islam or Hanifism. He died, according to the 
ordinary synchronism, on June 7, 632 (12 Rabia, a.h. ii), and 
his birthday was either 63 or 65 years earlier. A member of the 
tribe Koreish, and son of Abdullah and his wife, Aminah, Mo- 
hammed is said to have been a posthumous child who, after the 
early death of his mother, was brought up first by his wealthy 
grandfather, 'Abd al-Mottalib, and then by his poorer uncle, 
Abu Talib. In his youth he seems to have visited the desert to 
acquire the habits and the language of the Bedouins, and also to 
have accompanied Meccan traders to Syria and south Arabia, and 
perhaps to Egypt and Mesopotamia. His career as a caravan 
conductor probably terminated with his marriage to Khadija, 
daughter of Khuwailid, whom tradition represents as a wealthy 
widow, 15 years his senior and 40 years of age at the time of 
the union. After his marriage, Mohammed appears to have been 
a partner in a shop in Mecca which sold agricultural produce. 

The Prophet’s Call- — Meanwhile he had acquired a reputa- 
tion for great practical wdsdom, though his education seems to 
have been only such as was normal in the case of the better 
families of his community. The word ummi, literally “popular’’ 
or “plebeian” (according to one etymology), applied to him in 
the Koran, is said to mean “one who can neither read nor write,” 
a supposition which enters into the doctrine of the miraculous 
nature of the Koran. But the word may mean “Meccan,” i.e., 
native of “the Mother of the Villages” (Umm al Qiira)\ and it is 
probable that he could both read and write, but unskilfully. 

At the time of his aspiration to become the legislator or mouth- 
piece of the Deity, Arabian paganism in the north had gradually 
come under the Christianizing influence of the Byzantine empire, 
and in the south had fallen successively under Jewish, Abyssinian 
and Persian influence. In so far as Mohammed formulated a 
definite notion of his work, it was probably the restoration of 
the religion of Abraham, or (as the Koran calls him) Ibrahim. 
Though wc have no reason for supposing the name of Abraham 
or Ishmael to have been known in Mecca generally before Mo- 
hammed’s time, the biblical ethnology was not apparently ques- 
tioned by those who were told of it, and there are stories, not 
necessarily apocryphal, of precursors of Mohammed going abroad 
in search of the “religion of Abraham.” One feature of that sys- 
tem, associated in the Bible with the name of Ishmael as well, 
was circumcision, which was actually observed by the Mcccan 
tribes, though with technical differences from the Jewish method; 
the association of monotheism with it would seem reasonable 
enough in view of Jewish traditions, such as Mohammed may 
have heard on his travels; why the doctrine of the future life 
should be coupled with it is less clear. 

As it was obvious that the claim to be God’s mouthpiece, 
whether directly or through the intermediary of the angel Gabriel, 
was to claim autocracy, Mohammed employed the utmost caution 
in his mode of asserting this claim. For three years his followers 
were a secret society; and this period appears to have been 
preceded by one of private preparation, the first revelation being 
received when the Prophet was in religious retirement — a ceri*- 
mony called Tahanniilh, of which the meaning is uncertain, on 
Mt. Hira, near Mecca. 

If the traditiorial dates assigned to the suras (chapters) of the 
Koran {q.v.) are correct, the earliest revelations to the Prophet 
took the form of pages or rolls which were to be read by the 
“grace of God.” The Prophet was directed to communicate hi' 
mission at first only to his nearest relatives. The utterances 
were from the first a sort of rhyme, such as is said to have betni 
employed for solemn matter in general, c.g., oracles or prnye« - 
At an early period the production of a written communicjiH»n 
was abandoned for oral communications, delivered by the Prophet 
in trance; their delivery was preceded by copious pcrspiralH»n 
for which the Prophet prepared (in accordance with instruct 
found in the Koran) by wrapping himself in a blanket. Trusty 
followers wrote down these utterances, but the phenomena which 
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accompanied their delivery at least in one case suggested impos- 
ture to the scribe who apostatized in consequence. It is ex- 
traordinary that there is no reason to suppose that any official 
record was ever kept of these revelations; the Prophet treated 
them somewhat as the Sibyl did her leaves. 

Certain doctrines and practices (e.g., washing of the person and 
the garments) must have been enjoined from the first, but the 
doctrines to which the Prophet himself assigned most value seem 
to have been the unity of God and the future life. 

Growth of the Early Community--— Mohammed’s first 
converts were his wife Khadija, his cousin Ali, and Abu Bekr, 
a son of Abu Quhafah, his most loyal disciple, and afterwards, 
his first successor. The early years of his work were marked by 
secrecy, .so that when he made his first appearance as a public 
preacher some time about 616, he was already the head of a 
band of united followers. 

First Period of Publicity- — ^Rejecting accounts of Moham- 
med’s first appearance as a public preacher which are evidently 
comments on a text of the Koran, we have reason for supposing 
that his hand was forced by ardent followers. The astute rulers 
of the community perceived that the claim made by Mohammed 
was to be dictator or autocrat; and while this was naturally ridi- 
culed by them, some appear to have been devoted adherents of 
the gods or goddesses whom he attacked. Apparently there was 
a war of words, followed by a resort to diplomacy and then to 
force; and then a period in which Mohammed’s attention was 
directed to foreign conversions, resulting in his being offered and 
accepting the dictatorship of Yathrib. His increasing success 
led to serious persecution of his less influential followers, for 
whom he found a refuge in Axum. But since such an alliance 
was a menace to the existence of the Meccan community, a 
deputation was sent by the Meccan leaders to demand extradition 
of the exiles. To frustrate their efforts, Mohammed sent his 
cousin Ja*far armed with an exposition of the Prophet’s doc- 
trines afterwards embodied in the Koran as the Sura of Mary 
(No. XIX.; though with the addition of some anti-Christian 
matter). The Abyssinian king and his ecclesiastical advisers took 
the side of Mohammed and his followers, whom they appear to 
have regarded as persecuted Chri.stians. The want of an Abys- 
sinian chronicle for this period is a serious disadvantage for the 
study of Islamic origins. The sequel shows that regular corre- 
spondence went on between the exiles and those who remained 
in Mecca, whence the former were retained within the fold. 

The Meccan leaders, roused to fury by this diplomatic victory, 
blockaded the Prophet and his followers in the quarter which 
they occupied; as in other sanctuaries, though blood might not 
be shed, a culprit might be .starved to death. After a time the 
besieged found the situation intolerable and Mohammed re- 
tracted those of his utterances which had most offended the 
Meccans. A revelation came acknowledging the effectiveness of 
the Meccan goddesses as well as Allah, and the Meccans raised 
the .siege. News of the reconciliation reached the Abyssinian 
exiles and before they could return the dispute had recom- 
menced, because the Prophet had declared the revelation to 
be a fabrication of the Devil, who, it appears, regularly interpolates 
in prophetic revelations; such at least is the apology preserved 
in the Koran, whence the fabricated verses have been expunged. 
Since our knowledge of this episode (regarded as the most dis- 
graceful in the Prophet’s career) is fragmentary, we can only 
guess that the Prophet’s hand had once more been forced by 
the more earnest of his followers, for. whom any compromise 
with paganism was impossible. The exiles went back to Abyssinia; 
nnd about this time both Abu Talib and Khadija died, leaving 
the Prophet unprotected. 

He fled to the neighbouring oasis of Taif, where wealthy Mec- 
cans had possessions, and opened negotiations with various 
Meccan magnates for a promise of protection in case of his 
return. This was at last obtained from one Mot*im b. ‘Adi. 

The Flight to Yathrib. — Avoided by the Meccans, he was 
glad to accept an invitation from the inhabitants of Yathrib, 
afterwards known as al-Medina, Medina, “the City” (i.e., of the 
Prophet), to come thither as dictator, to heal the feud and 


restore order. Accordingly he exiled himself and his flight hijra 
(anglicized incorrectly hejira, q.v,), initiated the Mohammedan 
era, June 16, a.h. 622. The new converts were told to carry on 
secret propaganda in Yathrib with this end in view\ A trusty 
follower of Mohammed, Mus‘ab b. ‘Umair, who resembled him in 
appearance, was sent to Yathrib to assist in the work. 

Although the transactions with the people of Yathrib had been 
carried on with profound secrecy, the nature of Mohammed’s 
contract with his new adherents was somehow divulged to the 
Meccan magnates, and the danger of allowing an implacable 
enemy to establish himself on the high-road of their north- 
bound caravans flashed upon them. The rule which forbade 
bloodshed in the sacred city had at last to be suspended; but 
elaborate precautions were to be taken whereby every tribe 
(except Mohammed’s own clan) should have their share in the 
guilt, which would thus be spread over the whole community 
fairly. When the committee appointed to perpetrate the crime 
reached Mohammed’s house, they found that it was too late; 
Mohammed had already departed, leaving Ali in his bed. 

Accompanied by Abu Bekr only, Mohammed took refuge in 
a cave of Mt. Thaur. The date at which he reached Kuba, on the 
outskirts of Yathrib, is given as 8 Rabia I., of the year a.h. i ; 
the fact that he arrived there on the Jewish Day of Atonement 
gives us the date Sept. 20. 622. 

Mohammed as Despot of Yathrib- — ^The safe arrival of 
Mohammed at his destination marks the turning-point in his 
career, which now became one of almost unbroken success; by 
defeat little less than by victory. His policy appears to have been 
to bind his followers to himself and then to each other by every 
possible tie; he instituted brotherhoods between the Refugees 
and Helpers, which were to count as relationships for legal pur- 
poses, and having himself no sons, he contracted numerous 
marriages partly with the same end in view; e.g., with the infant 
daughter of Abu Bekr, Ayesha (*A’ishah), whose ability he appears 
to have discerned; and the unamiable Ilaf.sa, daughter of Omar. 
Of his own daughters three were given to faithful allies, the one 
by whom his line is supposed to have been continued to our 
time, Fatima, was reserved for his cousin. Coming in the capacity 
of the prophet of the Israelitish God, Mohammed at first seems 
to have courted alliance with the Jews, but finding no possibility 
of compromising with them on religious questions or of obtain- 
ing their loyal support, he seems to have reacted towards pagan- 
ism, and after about a year’s residence at Medina the direction 
of prayer, which till then had been towards Jerusalem, was turned 
southward to the pagan temple at Mecca. With this change we 
may perhaps couple the adoption of the name Allah for the 
Deity. In general any practice taken over from some other sect 
was modified so as to render the Muslim method absolutely 
distinct; but on the subject of food Mohammed was satisfied 
with the regulations of the Council of Jerusalem, recorded in 
Acts XV., which were observed by few, if any, Christian sects. 
The prohibition of wine, which was enacted in a.h. 3, is said 
to have been occasioned by the riotous conduct of one of his fol- 
lowers when under the influence of liquor. As the system spread 
outside of Medina both conversion to I.slam and persi.stence 
therein were reduced to simple tests; the pronunciation of the 
double formula of belief in Allah and Mohammed was sufficient 
to indicate conversion, whilst payment of an income-tax was evi- 
dence of loyalty. 

The Campaigns of Mohammed. — The industries in which the 
Meccan refugees had been engaged were not of a sort which they 
could exercise at Medina, and hence a fresh source of revenue 
was sought in the attacking of Meccan caravans. After a year 
of futile attempts, Mohammed resolved to send an expedition 
to attack a caravan at the beginning of the sacred month of 
Rajab, a season when raiding was unknown among the Arabs. 
The violation of the sacred month seems to have caused con- 
siderable scandal in Arabia, but led to no serious consequence; 
on the other hand the shedding of blood created a feud between 
the Meccans and the refugees, whom they declined to identify 
with the people of Medina. Some months later another attack 
for which the Prophet had organized a party of some 300 men 
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led to the battle of Badr (Ramadan itj, a.h. 2, usually made to 
synchronize with March 17, 624) in which the Meccans number- 
ing about a thousand were badly defeated. The day is called in 
the Koran by a Syriac expression the “Day of Deliverance,” 
and both for internal and external politics was of incalculable 
advantage to Islam, whilst Mohammed in the popularity acquired 
by his victory was able to strike forcibly at his enemies in Medina. 

The defeat at Badr naturally led to efforts on the part of the 
Meccans to aVenge their dead and besides to secure the com- 
merce by which they lived, from an enemy who was gradually 
getting all the seaboard that lay between Jeddah and Yanbo 
within his sphere of influence; and the year after Badr (a.h. 3), 
whe*n Abu Solian led a force of some 3.000 men against Medina 
it.self, part of it was under Khalid b. al-Walid, one of the greatest 
of Arab captains, afterwards conqueror of Syria. A battle was 
fought under Mt. l.’hud (or Ohod), north-west of Medina, wherein 
Mohammed's forces were defeated. The Meccans considering 
their task finished w'hen they had killed as many as those who 
had fallen at Badr on their own side, instead of pursuing their 
victory w^ent home. Two years later, they, with their allies, 
the tribes Fazarah. Asad, Murrah. etc., to the number, it is said, 
of 10.000, attempted to stamp out Islam, but Mohammed resorted 
to the expedient of defending his city by a trench and employed 
agents to sow dis.sension among the confederates. After a brief 
stay and scarcely striking a blow, the confederacy dispersed. 

The next year (a.h. 6), Mohammed made a truce with the 
Meccans (the truce of Hodaibiyah), whereby he secured for his 
followers the right of performing the pilgrimage in the following 
year. The performance of the pilgrimage (a.h. 7), not only won 
important converts in the persons of Khalid and the no less 
able *Amr b. ai-*As, but in general impressed the population with 
the idea that Mohammed was wMnning. An excu.se was easily 
found for invading Mecca itself in the following year and the 
city surrendered with little resistance. The Medinese, however, 
prevailed upon the Prophet to maintain their city as his political 
capital, while making Mecca the religious centre of his system. 
In the following year all Arabs who were not yet converted were 
given four months' grace before force was to be brought to bear 
upon them. In the succeeding year Mohammed himself con- 
ducted the pilgrimage, and delivered the important proclama- 
tion wherein he declared that God had completed their religion. 
The principle insisted upon was the brotherhood of Islam; but 
there is difficulty in enucleating the original sermon from later 
additions. 

It would seem that at first Mohammed thought of himself as 
sent to his fellow-citizens only, but at the battle of Badr he 
appears to have formulated the rule that no one might fight on 
his side who had not embraced Islam; and when once he had 
won fame as a succe.ssful campaigner, those who wished to share 
his adventures had to pass the Islamic test. After the taking of 
Mecca, paganism in general was conscious of being attacked; and 
the city had scarcely been brought under the new regime before 
the Prophet had to face a confederation of tribes called Hawajsin 
and Thaqif. The battle w’hich ensued, known as the Day of 
Honain, was a narrow victory for Islam. Emissaries were now 
sent out to destroy idols, and only Taif appears to have made 
any considerable resistance: against this place the Prophet first 
made u.sc of siege artillery, and afterwards took it by capitulation. 

.Although the central ijortions of the peninsula were practically 
independent, large portion.s of the north-west and south-east were 
provinces of the Byzantine and Persian empires respectively, j 
whence any scheme for the conquest of Arabia would necessarily 1 
involve war with these great powers. In the year a.h. 7, on the 
eve of the taking of Mecca, the Prophet sent missives to all 
known .sovereigns and potentates, promising them safety if they 
embraced Islam. The text of these letters, which only varied in 
the name of the person addressed, is preserved (doubtless faith- 
fully) by the Muslim Oral Tradition. At the time of his death he 
was organizing an expedition against Syria. 

The Jewish and Christian Communities^The Prophet 
claimed throughout that his revelation confirmed the Jewish and 
Christian Scriptures, and on neither the truth of the Biblical his- 


tory and miracles nor the validity of the Mosaic legislation doth 
he appear to have cast any doubt. He even allows that Israel 
was the chosen people. The Gospel was known to him chiefly 
through apocryphal and heretical sources, which cannot certainly 
be identified; but he accepted the doctrine of the Virgin-birth, 
the miracles of healing the sick and raising the dead, and the 
ascension; the crucifixion and resurrection were clearly denied 
by the sect from whom he had received his information, and 
rejected by him, though certainly not because of any miracle 
which the latter involved. His quarrel with the Jews at Medina 
appears to have been by no means of his own seeking, but to 
have arisen unavoidably, owing to his particular view of his office 
being such as they could not accept. When he discovered their 
military incompetence he apjjears to have been unable to resist 
the temptation to appropriate their goods; and his attack on the 
flourishing Jewish settlement of Khaibar appears to have been 
designed to satisfy his discontented adherents by an accession 
of plunder. Yet the consciousness that his process was economi- 
cally wasteful suggested to him an idea which Islamic States 
are only now abandoning, viz., that of a tolerated caste who 
should till the soil and provide sustenance for the Believers 
who were to be the fighting caste. Whereas then his former 
plan in dealing with Israelites had been to bani.sh or massacre, 
he now left the former owners of Khaibar (who had survived 
the capture of the place) in full possession of the soil, of who.se 
produce they were to pay a fixed proportion to the Islamic 
State. 

Disputes with Christians occur somewhat later in the Prophet ’s 
career than those with the Jews. Mohammed’s manifesto to the 
world, about the time of the taking of Khaibar, appears to repre- 
sent his definite breach with Christianity ; and when in the “year 
of the embassies” the Christians of Najran sent a deputation to 
him, they found that the breach between the two systems was 
not to be healed. Of the three alternatives open to them — 
conversion, internecine war, and tribute — they chose the last, 
and the Prophet’s attitude towards them became less hostile than 
towards the Jews. 

Mohammed’s Administrations and Reforms. — The finan- 
cial requirements of Mohammed’s state were of the simplest 
kind, for there is no trace of any governmental department hav- 
ing been instituted by him. As despot of Medina he combined 
the functions of legislator, administrator, general and judge; 
his duties in the last three capacities were occasionally dele- 
gated to others, as when he appointed a governor of Medina 
during his absence, or leaders for expeditions. The newly con- 
verted communities he left to manage their internal affairs as 
before, only sending occasional envoys to discharge special duties, 
especially instruction in the Koran and the principles of Islam 
and to collect the Alms: quite towards the end of his life he 
appears to have sent persons to the provinces to act as judges. 

What afterwards proved the main source of revenue in Islamic 
States dates from the taking of Khaibar; for the rent pKiid to 
the State by tolerated communities for the right to work their 
land developed long after Mohammed’s time into a poll-tax for 
Unbelievers {see Caliphate, and Mohammedan Institutions), 
and a land-tax for all owners of land. Of the Prophet’s reforms 
the three most important were his attempt to break down the 
blood-feud or system of tribal responsibility for homicide, whereby 
one death regularly led to protracted wars; his abolition of 
infanticide, which is condemned even in early Suras of the Koran : 
and, if tradition be right, the granting to women of the right to 
inherit property. The “Condition of Islam” whereby adultery was 
forbidden is said to have been ridiculed at the time, on the 
ground that this practice had never been approved. Against thcs( 
services we must set the abrogation of some valuable practice- 
His unfortunate essay in astronomy, whereby a calendar of twelve 
lunar months, bearing no relation to the seasons, was introduced, 
was in any case a retrograde step. He also permitted himself 
slight amount of bloodshed in Mecca itself, and that city perhapi' 
never quite recovered its sacrosanct character. Of more serious 
consequences for the development of the community was bi- 
encouragement of the shedding of kindred blood in the cause 
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of Islam; his assassinations of enemies were afterwards quoted 
as precedents. No less unfortunate was the recognition of the 
principle whereby atonement could be made for oaths. 

Mohammed’s Domestic Life. — ^The Prophet^s domestic 
troubles, to which an unreasonable amount of space seems to be 
devoted, even in the Koran, began after the Migration, when, 
probably for political reasons, he instituted a royal harem. One 
of these political motives was the principle which long survived, 
that the conquest of a state was consummated by possession 
of the former monarch’s wife or daughter; another, as had been 
.seen, the desire to obtain the securest possible hold on his 
ministers. Of the members of this harem the only prominent 
one is ‘A’isha, married to the Prophet shortly after the Flight, 
when she had scarcely passed the period of infancy, but who 
appears to have been gifted with astuteness and ambition that 
were quite beyond her years, and who maintained her ascendancy 
over the Prophet in spite of the fact that many carping criticisms 
of his revelations are attributed to her. In her arms apparently he 
died, and on her statements we have to rely for what we know 
of his last hours. 

The traditional description of Mohammed is “of middle height, 
preyish, with hair that was neither straight nor curly; with a 
large head, large eyes, heavy eyelashes, reddish tint in the eyes, 
thick-bearded, broad-shouldered, with thick hands and feet.” He 
was in the habit of giving violent expression to the emotions of 
anger and mirth, and during his last years exhibited great physical 
and intellectual activity. 

Chronological Table of Chief Events in the Life of Mohammed^. 

570. Birth. 

595. Marriage with KhadTja. 

610. Commencement of Call. 

613. Public Appearance. 

616. Persian conquest of the nearer East. 

? 617. Flight of his followers to Abyssinia. 

? 618-619. Siege in Mecca. Retractation and subsequent repudia- 
tion. Death of Abu Talib and Khadija. 

? 620. Flight to Taif* 

622. July 16. Beginning of the Muslim era. 

622. Sept. 20. Arrival at Kuba after the Flight. 

632. Jan. 27. Death of his son Ibrahim. 

June 7. Death of Mohammed. 

Family of Mohammed^ — Wives: — ^Khadija (Children: — 
Qasim; ? *Abd Manaf [Tahir, Tayyib]); *Zainab m. Abu‘I-*As b. 
RabP, d. A.H. 7; *Ruqayyah, m. ‘Othman b. *Affan, d. a.h. 2; 
*Umm Kulthum m. 'Othman b, *Affan, d. a.h. 9; ^Fdtimah, m. 
‘AH, d. A.u. 11; Saudah bint Zam'ah. ? d. a.h. 54, *^AHs}iah 
(Ayvsha) bint Abi Bckr (d. a.h. 56), *Hafsa bint 'Omar (d. a.h. 
4^ or 47), Zaittab bint Khtizaimah d. before a.h. ii, ^Zainab bint 
Jdhsh, d. a.h. 20, *Umm Salimah, d. a.h. 59, ^Maimunahy d. a.h. 
38, *Jtmairtyah, d. a.h. 56, ^Umm Habibah Ramlah bint Abi 
Sofidn, d. a.h. 44. 

Concubines: — *Safiyyah bint Huyyay, d. a.h. 36, *Raihdnah 
bint Zaidy *Mdriyah the Copt. d. a.h. 15 or 16, mother of Ibrahim. 
(Other names given by Ibn Sa'd, vol. viii.) 

Sources. — ^Thc literary matter ascribed to the Prophet consists 
of (i) the Koran (2) certain contracts, letters and re- 

scripts preserved by his biographers; (3) a number of sayings on 
-1 vast variety of topics, collected by traditionalists. The refer- 
ences in the Koran to a form of literature railed “Wisdom” 
(hihnah) suggest that even in the Prophet’s time attempts had 
been made to preserve some of the last; the general uncertainty 
of oral tradition and the length of time which elapsed before any 
t rilical treatment of it was attempted, and the variety of causes 
^vbich led to the wilful fabrication of prophetic utterances, render 
die use to which No. 3 can be put very limited. It is very much 

be regretted that the number of pidees justificatives (No. 2) 
quoted by the biographers is so small, and that for these oral 
tradition was preferred to a search for the actual documents, some 
of which may well have been in exi.stence when the earliest biog- 
raphies were written. Besides these contemporary documents many 
ovents were celebrated by poets, whose verses were ostensibly 

^ Dates arc given a.d. 

* is prefixed to names which figure on occasions that seem to be 
historical. Female names are in italics. 


incorporated in the standard biography of Ibn Ishaq; but in the 
abridgment of that biography which we possess many of these 
are obelized as spurious; the diwan (or collection of poems) 
attributed to Hassan b. Thabit, however, is ordinarily regarded 
as authentic. Though they rarely give detailed descriptions of 
events, their attestation is at times of value, e.g.. for the story 
that the bodies of the slain at Badr were cast by the Prophet into 
a pit. Besides this, the narratives of eye-wit ne.s.ses of important 
events, or of those who had actually taken part in them, wore 
eagerly sought by the second generation, and some of the.se were 
committed to writing well before the end of the ist century. The 
procedure whereby the original dates of the events (so far as 
they were remembered) were translated into the Muslim calen- 
dar — for something of this sort must have been done — is un- 
known, and is unlikely to have been scientific. 

Btbt.iograpuy. — ^The biography of Ibn Ishaq had circulated long 
before the two chief causes for the falsification of tradition had begun 
to have serious effects ; these were the need for legal precedents, and the 
concept of saintliness, which gave ri.se to the rla.ssical works on the 
Evidences of Mohammed\s Mission by Abu Nu'aim (d. A.n. 1012-13) 
and BaihaqI (d. a.d. 1066) . 

Lives of the Prophet (t indicates that the work is lost) : t'lirwah b. 
Zubair (d. 712-713) ; Musa b. *Ukba_h (d. 7 .S 8 - 759 ) ; tMohanimed b. 
I.shaq (d. 76S) ; Mohammed b. Hisham (d. 828-821)), ed. Wiistcnleld 
(Gottingen, 1860) ; reprinted in Egypt by Zubair Pasha, a series of 
excerpts from the last; Mohammed b. Omar al-VVaqidl (d. 823), 
portion published by Krcmer (Calcutta, 1855), abridged trans. of a 
fuller copy by Wellhausen, Muhammad in Medina (Berlin, 1S82) ; 
Mohammed b. Sa'd (d. 844-845), an encyclopaedic work on the history 
of Mohammed and his followers, called Tabaqat, ed. Sachau and 
others (Berlin, 1904-12, incomplete) ; Mohammed b. Jarir aLJabarl 
(see TabarI ) . Other writers are enumerated in the Fihrist, cf. 
Sprenger’s Leben Muhammads, iii. 

Modern Anlhorilies: The critical study of Mohammed begins in 
Europe with the publication by Th. Gagnier in 1723 of the Lijc by 
Abulfeda (q.v.). Presently there appeared an apologetic biography i)y 
Henri Cmtc. do Boulainvilliers (2nd ed., Amsterdam, 1731), to which 
Gagnier replied in 1732 (La Vie de Mahomet, t radiate, etc., ibid.). 
Then came the biography of G. Weil (Muhammed der Prophet, Stutt- 
gart, 1843), without religious bias; the popular life by Washington 
Irving (London, 1849) is based on this. That by J. L. Merrick (The 
Life and Religion of Mohammed, Boston, 1850) rests on Shi'itc sources. 
The search for mss. in India conducted by A. Siirenger led to the dis- 
covery of fresh material, which was utilized by Sprenger himself in 
his unfinished Life of Mohammed (Pt. 1, Allahabad, 1851), and his 
more elaborate Das Leben iind die Lehre des Mohammed (1861-O5), 
and by Sir William Muir in his Life of Mahomet (London 1858-61), 
4 vols.: afterwards abridged in one volume and reprinted. The 
biography by S. W. Koellc, Mohammed and M ohammrdanhm (1889), 
is pro-Christian, the popular W'ork of Syed Ameer Ali, The Spirit of 
Islam (1896), an apology for Mohammedani.sm. The more notable 
later works include H. Grimme's Mohammed (Munster, 1892, and 
Munich, 1904) ; E*. Buhl’s Mohammeds Liv (Copenhagen, 1903 - Dan- 
ish; since translated into German) ; A. N. Wollaston’s Muhammad, Uis 
Life and Doctrines (1904); D. S. Margoliouth, Mohammed and the 
Rise of Islam (N.Y., 1905, etc.) ; Prince Caelani, Annali dclV Islam, i., 
ii. (Milan, 1905-07); and J. T. Andrae, Die Person Muhammeds in 
Lehre und Glauben seiner Gemeinde. (Stockholm, 1917). 

See further Caliphate, ab. init.; Koran; Moitammeoan Institu- 
tions; Mohammedan Law; Mohammedan Religjon ; Mecca. 

(D. S. Ma.; X.) 

MOHAMMED V. (1844-1918), Sultan of Turkey, was born 
at Topqapu on Nov. 3, 1844, a younger son of the Sultan Abdul 
Majid (1823-1861). He led a quiet and retiring life, and suf- 
fered at times considerably from the jealousy and suspicion of his 
elder brother, the Sultan Abdul Hamid 11 . On the deposition of 
Abdul Hamid he was invested as caliph (May 10, 1Q09). Tic 
was, for the most part, merely a tool in the hands of the Com- 
mittee of Union and Progress and, though he was supposed to 
dislike the pro-Gcrman policy of Enver Pasha, he was unable 
to take any effective steps to oppose him. He died at Vildiz on 
July 3, 1918, and was succeeded by his brother \':ihid-ed'L>in 
(1861-1926) as Mohammed VI. Mohammed VI., the last sultan 
of Turkey, left Constantinople Nov. 17, 1922, on a British battle- 
ship, was declared deposed Nov. 23, and died in exile. 
MOHAMMED AHMED IBN SEYYID ABDULLAH 

(1848-1885), Sudanese tyrant, known as “the Mahdi,” was born 
in Dongola. His family, known as excellent boat -builders, claimed 
to be Ashraf (or Sherifs), descendants of (he Prophet. His father 
was a fiki or religious teacher, and Moliammed Ahmed devoted 
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himself to religious studies. He went to live on Abba Island on 
the White Nile about 150 m. above Khartum; many dervishes 
gathered round the young sheik, whose reputation for sanctity 
speedily grew. He travelled secretly through Kordofan, where 
(with ample justification) he denounced to tJhe villagers the ex- 
tortion of the tax-gatherer and told of the coming of the mahdi 
who should deliver them from the oppressor. In May 1881 a 
certain Abu Saud. a notorious scoundrel, was sent to Abba Island 
to bring the sheik to Khartum. Abu Saud's mission failed, and 
Mohammed Ahmed no longer he.sitatcd to call himself Ai-Mahdi 
al Montasir. “The E.\ix*ctcd Guide.” In August he defeated 
another force sent to Abba Lsland to arrest him, but thereafter 
deemed it prudent to retire to Jebel Gedir, in the Nuba country 
south of Konlolaii. where he was soon at the head of a powerful 
force; and 6.000 Egyptian troops under Vusef Pasha, advancing 
from Fashoda, were nearly annihilated by him in June 1S82. 

By the end of 1SS2 the whole of the Sudan south of Khartum 
was in rebellion, with the exception of the Bahr-el-Ghazal and the 
Equatorial Provinces. In January 18S3 El Obeid, the capital of 
Kordofan, was captured. In the November following Hicks 
f^asha's force of 10,000 men was destroyed at Kashgil, and in the 
same year the mahdi’s lieutenant, Osman Digna, raised the tribes 
in the eastern Sudan, and besieged Sinkat and Tokar, near Suakin, 
routing General Walentinc Baker's force of 2,500 men at El Teb in 
February 18S4. The operations undertaken by Great Britain in 
face of this state of affairs arc narrated under Egypt: Military 
Operations. It need only be added that General Gordon {q.v.) 
was besieged at Khartum by the mahdi and was killed there Tvhen 
the town was captured by the mahdLsts on the 25th-26th of Jan- 
uary 1SS5. The mahdi himself died at Omdurman on June 22, 
1885, and was succeeded by his khalifa Abdullah. 

See Mahdihm and the Egyptian Sudan by F. R. Wingate Ci8qi); 
Ten Years’ Captivity in the MahdVs Camp (i882-<)2) from the MS. 
of Father Joseph Ohn^alder by F. R. Wingate (1892) and Fire and 
Sword in the Sudan (i87(>-<)5) by Slatin Pasha. 

MOHAMMED ALI (1 769-1 S49), founder of the present 
royal house of Egypt, born at Kavala, a small seaport on the 
frontier of Thrace and Macedonia. His father, an Albanian, was 
an ag(2, a small yeoman farmer, and he himself began life as a 
petty oflicial and trader in tobacco. In 1798 he became .second in 
command of a regiment of ba.shi-bazouk.s, or volunteers, re- 
cruited to ser\’e against Napoleon in Egypt. He took part in the 
battle of Aboukir (July 25, i799>, was driven into the sea with 
the Turks, and was saved from drowning by the gig of the British 
admiral. In iSor he returned to Egypt, in command of his regi- 
ment, and on May 9 distinguished himself at the battle of Rah- 
manieh. In the years that followed, Mohammed Ali, leader of a 
compact body of Albanian clansmen, was in the best position to 
profit by the struggle for power between the Mamelukes and the 
representatives of the Porte. In 1803 he cast in his lot with the 
former; in 1S04 he turned against them and proclaimed his 
loyalty to the sultan; in 1S05, the sheiks of Cairo, in the hope of 
putting a stop to the intolerable anarchy, elected him pa.sha, and 
a year later an imperial firman confirmed their choice. The dis- 
astrous British expedition of 1807 followed; and w'hile at Con- 
stantinople the prestige of the sultan w\as being undermined by 
the series of revolutions which in 1808 brought Mahmud II. to 
the throne, that of Mohammed Ali was enhanced by the exhibition 
at Cairo of British prisoners and an avenue of stakes decorated 
with the heads of British slain. 

In .spite of his chance victories, however, he was too shrewd 
not to see the superiority of Euroi)ean methods of warfare; and 
as the first step towards the empire of which he dreamed he de- 
termined to create an army and a fleet on the European model. 
In 1 80S the creation of the navy was begun wdth the aid of French 
officers and engineers. In 1811 the massacre of the Mamelukes 
left Mohammed Ali without a rival in Eg}^pt, while the foundations 
of his empire beyond were laid by the war against the Wahhabis 
and the conquest of the holy cities of Mecca and Medina. The 
Wahhabi War indeed dragged on till tSiS, when Ibrahim (7.V.), 
the pa.sha ’s son, w’ho in 1816 had driven the remnant of the 
Mam<luke.s into Nubia, brought it to an end. This done, the 


pasha turned his attention southward to the vast country watered 
by the Upper Nile. In 1820 the oasis of Siwa was subdued by 
his arms; in 1823 he laid the foundations of Khartum. 

By this time Mohammed Ali was the possessor of a powerful 
fleet and of an army of veterans disciplined by European officers. 
To obtain these money had been necessary; and in order to raise 
money the pasha instituted internal “reforms” — a bizarre sys- 
tem of state monopolies and showy experiments in new native 
industries {see Egypt; History). The viciousness of these ex- 
pedients was, however, only gradually revealed, and Mohammed 
Ali seemed at once the most enlightened and the most powerful 
of the sultan’s valis. To Mahmud II., whose whole policy was 
directed to strengthening the central power, this fact would havir 
sufficed to make him distrust the pasha and desire his overthrow ; 
and it w^as sorely agaimst his will that in 1822, the ill-.success of 
his arms against the insurgent Greeks forced him to summon 
Mohammed Ali to his aid. The immediate price was the pashalik 
of Crete; in the event of the victory of the Egyptian arms the 
pashaliks of Syria and Damascus were to fall to Mohammed Ali, 
that of the Morea to his son Ibrahim. The part played by Mo- 
hammed Ali in the Greek War is described elsewhere (.vre Easter \ 
Question, Turkey: History \ Greece: History; Greek Inde- 
pendence, War of; Irrahim). The intervention of the Powers, 
culminating in the shattering of the Egyptian fleet at Navarino 
{q.v.), robbed him of his rcw’ard so far as Greece was concerned; 
the failure of his arms in spite of this intervention gave Sultan 
Mahmud the excuse he desired for withholding the rest of the 
stipulated price of his assistance. 

This disappointment would not perhaps in it. self have sufficed 
to stir Mohammed Ali to revolt; but it was ominous of perils to 
come, which he thought it wise to forestall. In the spring of 
1831 two pashas, Hussein of Bosnia and Mu.stafa of Scutari, 
had succumbed to the sultan’s arms; and, since he was surrounded 
and counselled by the personal enemies of the pasha of Egypt, it 
was likely that, so soon as he should feel him.sclf strong enough, 
he would deal in like manner with Mohammed Ali. It was to an- 
ticipate this peril that Mohammed Ali determined himself to 
open the struggle. On Nov. i, 1S31, his troops crossed into Syria. 

Wild rumours went abroad as to his intentions. He was master 
of the holy cities, and the official Monitcur Ottoman denounced 
his .supposed plan of aiming at the caliphate in collusion with the 
sherif of Mecca. .As for the pasha him.self, he loudly disclaimed 
any such disloyal pretensions; his aim was to chasti.se Abdulla, 
pasha of Acre, who had harboured refugees from his “reforms”; 
to overthrow Khusrev, who had encouraged him in his refusal to 
surrender them; to secure the fulfilment of the sultan’s promise 
with regard to Syria and Damascus. Mahmud, on the other hand, 
was torn between hatred of the pasha and hatred of the Christian 
Powers which had forced him to make concessions to the Greeks. 
Voices urged him to come to terms with Mohammed Ali, secure 
peace in Islam, and turn a united face of defiance against Europe; 
and for a while he harboured the idea. In the end, however, his 
pride prevailed; in April 1832 the Turkish commander-in-chiet 
Hussein Pasha left Constantinople for the front; and in May the 
ban of outlawry was launched against Mohammed Ali. 

The events which followed during the next ten years, and their 
effect on the international situation belong to the history of thi- 
Eastern Question (q.v.). So far as Mohammed All’s owm fortune.^ 
were concerned, the Convention of Kutayah (April 8 , 1S33)' 
which closed his first successful war with the Porte, gave him the 
objects of his immediate ambition; and, though still nominally 
only the sultan’s representative, he ruled an empire stretchinp; 
from Khartum to the borders of Anatolia. Had he been as wi.'C 
as a ruler as he was astute as a diplomatist, he might have cou 
solidated his power. But the peoples who had welcomed bin a- 
a deliverer soon found his yoke more intolerable than thai 
the Turk; the Syrians broke into revolt in 1834, and four ycai 
later it was an insurrection of the Arabs of the Hauran wliii ” 
served as the pretext for the war which Sultan Mahmud opcmal 
against him. Again the Egyptian arms were victorious, but t lie- 
intervention of the Powers robbed Mohammed Ali not only oi tli‘’ 
spoils of his most recent victories, but also of those secured m 
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1833, and in the end he had to be content with the hereditary 
pashalik of Egypt and the government of Nubia, Darfur, Kordo- 
fan, and Sennaar, conferred upon him by firmans of the sultan 
in 1841. With this Mohammed Ali passes from the stage of his- 
tory. He was an old man; his mind was soon to give way; and for 
some time before his death on Aug. 2, 1849, reins of power 
were held by his son and successor Ibrahim. See Cambridge 
Modern History, vol. x., ch. xvii. 

MOHAMMEDAN ARCHITECTURE. When in a vie- 
torious advance the Arab followers of Mohammed subdued the 
old civilized nations of Asia and Africa, Persians, Turks, Byzan- 
t ines, Syrians and Copts, their own civilization was not yet much 
developed and in many respects dependent on those of the neigh- 
houring countries; but the greater was their faith in the one God, 
inimical to every kind of idolatry. The architecture of the Mo- 
hammedan world, therefore, was created by members of those 
overthrown peoples who were clients of the Arabs or had them- 
selves turned Muslim, and the characteristic Mohammedan style 
of architecture originated in the fact that in the unitary civiliza- 
tion of Islam the earlier styles, till then kept separate by national 
antipathies, were fused into a new oneness. 

In the Mohammedap world ecclesiastical and aristocratic build- 
ings, such as mosques, monasteries, mausoleums, palaces and 
castles, greatly predominate. Middle-class architecture is known 
only from a few excavations. The mosque (masjid) is the most 
original creation of the Mohammedan genius, and the most com- 
monly encountered; consequently it offers the best means of 
studying the development of architectural style. Both the non- 
Christian places of worship and the Christian churches, with their 
concentration on a holy-of-holies, altar or the like, were too 
reminiscent of image-worship or idolatry. Mohammed therefore 
look a simple assembly-room (mtisalla), with a flat roof supported 
on pillars, as the place for the public Friday prayer; a niche 
resembling a door (mihrdb) showed the direction (towards Mecca; 
in which the congregation had to prostrate themselves when pray- 
ing, while a pulpit (minbar) was used by the preacher and leader 
in prayer, and a superstructure on the roof (minaret ) by the sum- 
moner to prayer. The first mo.squcs in the great camps in Mesopo- 
larnia, Syria and Egypt, such as Kufa and.Old Cairo, were also on 
this plan, but on an immense scale, and in many cases the nave was 
drawn parallel to the mihrdb-y/a]l, so that the faithful could come 
lo prayer in the same ranked formation in which they went forth 
lo battle against the unbelievers, 

'Omayyad Style. — ^When the Beduin victors embraced a sed- 
tritary life in the conquered lands of civilization, the Spartan 
communism that had prevailed gave way to private economy and 
luxury, and the wooden mosques of the earHer period were re- 
jdaced by magnificent structures of stone. It is true that in 
Damascus, the capital, the church of St. John erected by the 
byzantine emperor Justinian was simply taken over and used as 
the chief mosque, while in Jerusalem the church of St. Mary 
became the Aqsa mosque, and so in other instances; but over the 
ruck at Jerusalem from which the angel Gabriel was said to have 
‘ arried the prophet through the heavens in a dream, an octagonal 
domed building mostly in the Byzantine style (see Byzantine and 
Romanesque Architecture), the Dome of the Rock, was erected, 
with the smaller Qubbat-as-Silsila beside it. Except in such in- 
Mances, however, existing clay walls were replaced by stone, and 
Wooden pillars by stone columns ; examples may still be seen in the 
'Amr mosque (erected in 642, rebuilt in 827 and 1329) and the 
^d-Azhar in Old Cairo. The columns were taken from the ruins of 
Roman temples and Christian churches, but later the Mohamme- 
dans themselves imitated their acanthus capitals and joined them 
wiih round arches; the walls were ornamented with marble tablets, 
‘ind with inscriptions and foliate work in Byzantine glass-mosaic. 

Moorish Style in Spain and North Africa. — ^After the fall 
ol the *Omayyads (a.d. 750), this style disappeared from the East, 
in the West, where in 756 the 'Omayyad ‘Abd-ar-Rahman 
bounded a kingdom of his own, it soon began to develop on sepa- 
lines, and is still a living force. The earliest examples are the 
Oqba mosque at Qairuan, begun in 670 and rebuilt in the 
century, and the az-Zituna mosque at Tunis. In this period 


the hall of the mosque is prefaced, as also in the East, by a court- 
yard surrounded by a colonnade; it contains water-basins in which 
the faithful could perform their ablutions in preparation for 
prayer, and a lofty quadrangular tower, receding in the last third 
of its height, serves as minaret. Farther on the first nave rises 
above the others, and that part of it which lies opposite the 
mihrdb, with the chieftain’s lodge (maqsura), is crowned with a 
cupola; from that point another longitudinal nave, also higher 
than the rest, runs to the front of the courtyard, where a second 
domed space forms a kind of portal. The immense mosque of 
Cordoba (8th to 10th century) illustrates this type in its per- 
fection. Horseshoe arches of alternate brick-red and white key- 
stones rested on slender pillars, and above them rose a second 
storey of round arches of the same composition, supporting the 
original cedarwood ceiling. In the maqsura, richly-decorated lobar 
arches, intercalated between the horseshoe arches, ran above the 
mihrdb so as to form a blind arcade, and ultimately continued the 
wall-square of the maqsura up into the octagon, where the dome 
sprang from two intersecting quadrangles of arches. The mihrdb 
itself was still adorned with Byzantine glass-mosaic, but else- 
where this form of decoration was superseded by the stucco 
arabesque — ^borrowed, like the rich carvings on the minbar and 
the faience tiling on the mihrdb at Qairuan, from the ‘Abbasid 
art of the East. This plan, with its slender stone pillars, horse- 
shoe and lobar arches, tiling and stucco arabesques, in later cen- 
turies was carried on into a graceful style, a kind of Maghrebine 
rococo and remains the distinctive characteristic of all Moorish 
and Mudejar art in Spain till the i6th century, in Morocco and — 
with an admixture of Ottoman elements — ^in Algiers and Tunis 
down to the present day. 

Abbasid Style. — ^The new dynasty of the Abbasid caliphs, 
which founded Baghdad (762) and also Samarra (836), drew 
its chief support from the Arabs of Mesopotamia and the Per- 
sians of Kliorasan, and later from Persianized Turkish merce- 
naries. In those countries, however, since the days of the 
Babylonian and Persian civilizations, building had been done 
mainly with bricks that were merely air-dried; these were often 
covered with coloured glazed bricks of the same nature (Assur, 
Babylon, Susa). Moreover, on account of the shortage of build- 
ing-timber and large ashlar, the vaulted style throve exceedingly, 
taking the form of the pointed arch, the ogee arch, and the 
dome on a circular tambour, led up to at the angles of the walls 
by small conical vaults (trompe-vaults). As, however, the dis- 
position of the available spaces was strictly limited by the neces- 
sity of equilibrating the thrust of the vault, the shape of the 
building tended to be very irregular, and this had lo be corrected 
by sham fagades. In the mosques of the Abbasid period; e.g., 
the great Mosque and the Abu Dilif at Samarra, the Ibn Tulun 
mosque at Cairo, the mosque of Raqqa, etc., the plan previously 
customary was followed, but the pillars were replaced by thick 
columns with small false pillars at the angles, joined together by 
pointed arches, but the first named mosque did not yet possess 
arches. The panels of wall between them, framed by moulded 
stucco friezes, were discharged by similar, but smaller, arched 
windows, as were the intervals between the windows in the crenel- 
lated outer walls. Owing to the small supporting power of the 
bricks, the minarets were massive, and were ascended by a spiral 
staircase. 

Perso-Turkish Style.— On the downfall of the Abbasid 
caliphate and its supersession, first by Turkish “mayors of the 
palace,” then by independent Turkish dynasties i»i Egypt and 
Syria, Mesopotamia, Asia Minor and Persia. India and Turkestan, 
the older architectural styles were entirely supplanted by the 
Persian vaulted style, except in north Africa. Rapidly increasing 
in number through pious foundations, the mosques had no longer 
to shelter such large congregations, and a new, purely Persian type, 
— ^nearly always established in connection with a theological col- 
lege (Madram ) — gained chief favour. In this style the court- 
yard, used for ablutions but also for prayer, is surrounded not by 
pillared halls, but by two-storied arcades, behind which lie the 
monastic cells of the teachers and students: from the middle of 
each side, however, runs an immense ball, open to the front and 
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roofed with a vault of ogee arches. Each of these halls serves as 
a lecture-room for one of the four faculties in theology and law, 
and one of them contains the mihrab and the minbar. These 
iwdfis, which are often twice as high as the adjacent parts of 
the building, are further emphasized by rectangular facades, 
splendidly ornamented and flanked by small minarets. A similar 
but slightly shorter iwdn serves as gateway, and indeed the main 
iwdn itself is generally also the entrance to the space behind it. 
This latter is crowned with a dome, narrowed in at the bottom, 
and contains the founder’s tomb or the mihrdb. V/ith their 
slender minarets, their magnificent iwdns and gateways, and their 
lofty domes (often gilded), these mosques are among the most 
astonishing buildings of the East, the more so because their walls 
are almost always overlaid with a mosaic of dull or glazed bricks 
and faience plaques in glowing colours, arranged in lines of monu- 
mental and cursive script, and with flower-arabesques recalling 
tapestr>* and anglepillars going up into ropc-like tori, while golden 
“stalactites.” f.c., rows of consoles projecting corbelwise one be- 
yond the next, stand out from niches and under cornices and bal- 
conies. Unfortunately these fairy-tales from the Arabian Nights 
arc now almo.st all in a sad state of dilapidation. The most cele- 
brated are the Blue Mosque at Tabriz, the Masjid-i-Shah at 
Mashad. the gigantic tnadrasas of Tamerlane at Samarcand, all of 
the T5th century; others, incorporated in older pillar-mosques 
or adapted to their plan and purpose, are the Great Mosque of 
Veramin (1322), that of Isfahan (iith-i4th centuries), the 
sepulchral mosque of the Imam Riza at Mashad (1418), and the 
Masjid-i-Shah at Isfahan (c. 1600). 

The dome of the iwan mosque was originally developed in an- 
other architectural type, the mausoleum. Reaching back to old 
Persian traditions, a favourite form of princely tomb in Persia 
from the loth to the 14th centur>' was the sepulchral tower with a 
circular or polygonal ground plan, the classical examples of which 
resemble petrified nomad huts. A conical roof rested on a stalactite 
comice, beneath which a band of inscriptions gave the name and 
titles of the deceased, and below a second row of stalactites or 
an overhanging penthouse the wall of the tower descended straight, 
or in vertical ripples like folds of stuff, or in architectonic gate- 
like arrangements like tent -openings. The finest mausoleum of this 
kind is that of Mumine Khatun at Nakhichevan (Armenia), 
erected in 1186. In various sepulchral buildings, such as that of 
Harun-al-Rashid’s wife Zobcide at Baghdad, we may remark the 
transition to the second t>TDe. Here the space set apart for the 
sarcophagus is surrounded by galleries with ogee arches on a 
quadrangular or octangular ground-plan, the bulbous and often 
pointed domes being raised on a tambour above the rest of the 
building, and flanked by minarets. Examples may be seen in the 
mausoleum of Sultan San jar at Merv (1157), that of the Mongol 
Uljaitu Khodabanda at Sultaniya (1316), those of Tamerlane and 
his family at Samarcand (15th century), etc. 

Mameluke Style- — In Egypt and Syria the anti-caliphs of 
the Fatimid hou.se, who came immediately from Africa, but ulti- 
mately from Persia, had already transformed the ‘Abbasid pillar- 
mosque in stone (Hakim Mosque, Cairo, 996). The Ayyubids 
(1169-1250) and Mamelukes (1250-1517) subsequently brought 
the fz&dTi-and-domc mosque to preeminence, though with con- 
siderable alterations. The inner courtyard became appreciably 
smaller; the great fac^ades of the gateway and the iwdn vanished, 
being incorporated in a closed block with simple facades of which 
the features were on a large scale, and this block contained the 
madrasa and other subsidiary' spaces. The coloured brickwork was 
replaced by alternate courses of white and red freestone; the 
ogee arches by pointed and lobar arches, frequently narrowed at 
the base, and often composed of artfully indented red and white 
keystones; and the foliatc-paitomed faience tiles by geometrical 
twined ornament in stucco and stone. Most of the monuments 
of this style are to be seen in Cairo {e.g., the “Tombs of the 
Caliphs,” the mosques of Sultan Hassan [1362], Quait Bey, etc.), 
others at Aleppo, Damascus and elsewhere. 

Ottoman Style. — In Asia Minor, under the Seljuq and early 
Ottoman rulers, the inner courtyard was transformed into a central 
domed hall, and the twins into lateral aisles, as in most of the 


mosques of Konia, Isnik and Brussa. After the capture of Con- 
stantinople (1453)} this development, originally due entirely to 
the severity of the climate, was combined with Byzantine tradi- 
tions, and gave birth, mainly through the agency of the archi- 
tectural genius Sinan, to those immense domed mosques — ^such 
as the Mahmadiya (1463-71), the Sulaimaniya (1550*56), and 
others at Stamboul, the Salimiya (1512-20) at Adrianopie, etc., 
which continued the plan of St. Sophia’s {see Architecture; By- 
zantine and Romanesque Architecture^ . A hollow dome resting 
on four gigantic binding-vaults was enlarged by half -domes round 
its circumference, and these again by smaller half -domes inter- 
secting them, thus reaching the greatest height and volume obtain- 
able by a single hollow vault, and surpassing in loftiness even 
the dome of St. Peter’s at Rome. However vast their proportions, 
these buildings presented an appearance of squatness, which had to 
be counterbalanced by slender, pencil-like minarets. The archi- 
tectural forms arc related to the Mameluke style in their detail, 
but faience tiles also were used for the decoration of the smaller 
surfaces; and in the i8th century the influence of the European 
rococo style made itself felt. 

Indian Mohammedan Style* — In India {see Indian Archi- 
tecture) also the Persian iioflw-and-dome mosque was the pre- 
dominant type. But since the conquerors, being but few, were 
obliged to employ Indian masons, the Persian true vault was 
driven out by the Indian corbelled vault. In the earlier period 
the Persian ogee arches formed a mere facade in front of a 
mosque of the Arabian type, with Hindu pillars, purged of their 
heathenish flgural plastic decoration, and maqsura domes ; the best 
are the mosques at Gujarat. In Delhi, apart from a few sultans’ 
tombs like those of Iltutmysh and Mohammed Tughlaq, only 
parts of the Great Mosque, such as the Alai Darwaza (13th 
century) and the great minaret, the Qutb Minar, have been pre- 
served; the walls, often inclined, are noteworthy. After the 
buildings in the Hindu miinner erected by the Emperor Akbar 
(1556-1605) at Fathpur-Sikri, Agra and Sikandra, the Persian 
influence becomes stronger under the later Mogul emperors 
Jahangir and Shahjahan in the 1 7th century. The Friday mosques 
with pillar-halls and very squat iwdns as gatehouses, the mauso- 
leums like the tomb of Humayun at Delhi and the marvelous Taj 
Mahal at Agra, arc perfectly proportioned creations of the same 
type as the Persian vaulted sepulchres. The most usual material 
is white marble with coloured tarsia work, but red sandstone is 
also found. The principal architectural forms are the ogee arch, 
the lobar arch, and the Indian lotus dome ; chattris — small domes 
with projecting roofs, carried on pillars — ^are widely used as 
ornament. 

Secular Architecture. — The tendencies in the development of 
the mosque appear in every detail in secular architecture. Of the 
palaces of the caliphs at Damascus, Baghdad and Cairo, as of 
many others built in later times, we know only from descriptions. 
We are, however, acquainted with several of the country houses 
{bddiya) of the ‘Omayyads in the desert to the east of the Dead 
sea, including Qusair 'Amra with its vaulted baths adorned with 
frescoes in the later antique style. Another old Persian type (hira ) 
is to be found at Mshatta, in the same region, and in Ukhaidir and 
the ’Abbasid residence at Samarra in Mesopotamia. They are 
rectangular castles, from whose entrance one proceeds through a 
number of anterooms to the hall of audience. Next come the 
prince’s apartments and the harem; behind is a garden, and per- 
haps soldiers’ quarters on both sides. With the downfall of the 
'Abbasids, cities gradually assumed a type which, with its castles 
and its narrow, irregular streets, resembled mediaeval European 
towns. Fine examples of such fortresses in a style closely akin 
to the European are to be seen in the castles of Aleppo and 
Baalbek. The Alhambra, in Spain, is another such; the rooni< 
of the castle are grouped in an irregular but very intimate it 
around courts and gardens, but— as in the Alcdzar at Seville and 
in Moroccan palaces — are clearly divided into reception-room? 
harem and mashuar (offices); the decoration is extraordinarily 
rich and luxurious. Subsequently the plan of dividing the palaro 
up into a system of courts and pavilions surrounded by gardens, 
as in the Safawid castles at Isfaham and the Old Sarai at Staiii' 
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EXAMPLES OF MOHAMMEDAN ARCHITECTURE 


1. Dome of Rock (Mosque of Omar), Jerusalem, erected over the rock at 

Jerusalem from which the angel Gabriel was said to have carried the 
prophet through the heavens in a dream. It is an octagonal domed 
building in the Byzantine style; built by Abdalmalik, A.D. 691, 
with later additions 

2. Hall of Justice in the Alhambra. Granada, Spain. This hall is at the 

eastern end of the royal palace built chiefly between 1248-1354 


in the reign of Al Ahmar and his successors. Richly modelled 
geometric plaster decorations, brilliantly painted and gilded, are 
carried out in the scries of courts, halls and apartments 

3. Cairo. In the upper right (with dome and two slender minarets of the 
mosque of Muhammed All), is the Citadel, built by Saladin in 1166. 
The domed buildings in the foreground are the tomb mosques known 
as the Tombs of the Mamelukes (c. 15th century) 
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hul, was introduced from Persia; the living-rooms, small and 
adorned with frescoes (often erotic) and tiling, were grouped 
around one or more central iwdns. In India, at Delhi, A^a, 
Lahore and Gwalior, separate pavilions were built on the castle 
walls, with a view over the valley and the cool river on one side, 
and over arcaded gardens on the other. From these private apart- 
ments access was gained through a small door to an open hall 
with a gallery, on which the ruler gave public audience; this hall 
{dtwan 4 *amm), which was set apart for the grandees, was sur- 
rounded by a courtyard where minor reviews were held, and to 
which the common folk were admitted. It was reached from the 
irate on the town side by a passage flanked by offices and shops, 
leading to an outer court with soldiers’ quarters and a gateway 
with a bandstand (naggara khdna). 

Caravanserais — fortified hostelries for travellers — ^are generally 
built on the plan of the iwdn mosque, the cells serving as stables 
and guest-rooms; bazaars are covered streets with shops, having 
pillars with round-arched vaulting in the West, and long rows of 
ogce-arched vaults in the East. Most of the bridges disappeared 
long since, but Isfahan and Julfa are joined by two very beautiful 
examples dating from the 17th century, with a two-storied super- 
structure and pavilions. 

Few hospitals have survived, though at one time there must 
have been a great number. The magnificent Muristan of Sultan 
Qalawun at Cairo (1285) is essentially a monument of the Mame- 
luke madrasa-^\y\t. Pump-rooms (sabil) were often philanthropic 
foundations; in Eg5rpt they usually included an elementary school 
on the upper floor, beneath which was the latticed pump-room 
proper, and in front of it a basin. The Ottomans, however, 
particularly in the i8th century, transformed them into delightful 
pavilions with immense overhanging roofs and a basin on each of 
the four sides. 

Private houses are of extraordinarily varied types, but in all 
cases the living-rooms and reception-rooms are separate from 
the women’s apartments. In the Mediterranean region the latter 
are generally on the upper storey, with windows closed with 
musharrabiya, but in the East they are in a second court. Here 
also, ever since the best period of Samarra, the walls are broken 
by stucco niches to hold lamps, glasses, bottles, books, etc., while 
the West prefers painted wooden wainscoting with built-in cup- 
boards. Furniture is almost wholly lacking. The methods of se- 
curing protection from the heat are interesting: in the West, 
where water is more plentiful, there are half -darkened inner halls 
containing springs; in dry Mesopotamia and Persia there are 
subterranean summer apartments with air-shafts like conning- 
towers; in India, quarters are transferred to lofty terraces ex- 
po.sed to the wind and surrounded by small ponds. For archi- 
tectural ornament see Mohammedan Art. See also, Periods of 
Art. 

Bibliography. — Saladin-Migcon, Manuel d'Art Mustdman (2nd ed., 
iy20); E. Diez, Die Kunst der isldtnischen Volker {191$) and 
Churasamsche BaudenkmiUer (1918) ; G. Margais, Manuel d'Art 
Musulman (1927) ; P. Costc, Monuments modernes de la Perse (1867) ; 
F. Sarre, Reise in Kleinasien (1896) and Denkmalrr Persischer 
Bau kunst (1910) ; Schubcrt-Soldern, Baudenkmaler von Samarkand 
(1808); A. Musil, Qusejr *Amra (1907); F. Sarre and E. Herzfeld, 
Arckdologische Reise im Euphrat- und TigrisRebiet (1911) and 
Ausgrabungen von Samarra (1924 etc.) ; V. A. Smith, History of Fine 
Art in India and Ceylon (1911) ; C. Gurlitt, Konstaniinopel (1912); 
Cy. L. Bell, Palace and Mosque at Vkhaidir (1914) ; R. h. Devonshire, 
L'Egypte Musulmane et les Fondateurs de ses Monuments (1926); 
R. E. Bninnow and A. von Domaszewski, Provinzia Arabia (Stras- 
Inmrg, 1904-09). (H. Goe.) 

MOHAMMEDAN ART. At the death of the prophet Mo- 
hammed in 632, his conquering Bedouin hosts already stood on 
(he frontiers of the highly civilized empires of Byzantium and 
Persia. During the previous four centuries these empires had 
passed through great vicissitudes, and of the tradition of ancient 
Hellas but feeble remnants survived. In Byzantium Christianity, 
iin importation from the East, prevailed; court, civil service and 
irmy, however, were intermixed with descendants of the bar- 
barian tribes wUch had come during the migration of the Nations, 
‘ind in the Semitic provinces the Monophysite spirit rose up 
against the “idolatry” of the Greeks. In Persia, on the other 
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hand, there ruled the Sassanids, whose power rested upon their 
hosts of cavalry from the interior of Persia, and who culti- 
vated, side by side with the Zoroastrian religion of their fathers, 
ancient oriental traditions only faintly touched by Flellenistic 
influences. When, on the death of the fourth elected caliph 
*Osman in 661, the early communism of Islam came to an 
end, the whole of Tripoli, Egypt, Syria, Mesopotamia, Armenia, 
Georgia and Persia were already under the sway of Islam, 
which was soon extended to the rest of North Africa and Spain, 
Turkestan and the lower Indus valley. Until the middle of 
the loth century all these lands were ruled by the Arabs; but 
even under the first dynasty of the Umayyads (661-750) the 
Christian Syrians and Copts began to gain a considerable in- 
fluence in intellectual life, followed by the Per.sians under the 
•Abbasid dynasty (750-945), and the Ostrogoths under the Umay- 
yad caliphs of Spain (independent after 755); for the Arabs 
themselves owned few traditions of culture equal to the needs 
of a universal empire. With the decay of their empire, the ‘Ab- 
basid caliphs were forced to maintain their power with the help 
of mercenaries from the nomadic Turkish tribes of the north, but 
from the middle of the gth century onwards these Turkish mer- 
cenaries began to create “lieutenancies” enjoying an even greater 
degree of independence, with the result that after 945 the caliphs 
found themselves reduced to a position resembling that of the 
popes. In the middle of the nth century western Asia was over- 
run by new hordes of Turkish nomads, who founded the Scljuk 
empire, which, however, soon disintegrated into a number of small 
states. In the first quarter of the 13th century the Mongols and 
their kindred peoples of horsemen from Central Asia pushed as 
far as Syria, Asia Minor and Hungary. Other Turkish tribes 
followed, notably the hosts of the great conqueror Timur (Tamer- 
lane, c. 1400) in Turkistan. In 1300 the Ottomans founded the 
Ottoman Empire, and in 1502 the Kizilbash, of the Persian Shi‘a 
sect, founded the Persian empire under rulers of the Safawid 
house; these two empires remained unaltered till a few decades 
ago. In 1526, in India, which had previously lain under the domi- 
nation of a series of Afghan and Turkish dynasties, descendants 
of Tamerlane founded the Mogul empire, which was ultimately 
destroyed by England in 1803. In Africa, on the other hand, the 
leadership soon fell to the nomadic Berber tribes, which formed, in 
addition to a number of small states, the orthodox kingdom of the 
Almorawids (1087-1147) and that of the Almohads (1147-1230) 
in the far West, and, after the loss of Spain in 1492. the kingdoms 
of the Marinids, Sa‘dites and Sheri fs of Sijilmasa. Egypt was 
ruled from 969 to 1171 by the Shi‘ite anticaliphs of the Fa timid 
dynasty — Berbers likewise — and before and after that period by 
mercenaries (mostly of Turkish race), including the Ayyubids 
(1169-1250), who were Kurds, and the Mamelukes (1250-15 17), 
who were overthrown by the Ottoman Sultan Selim I. 

Origins and Nature of Mohammedan Art. — In a world en- 
closed between desert and steppe and ruled by nomadic races, 
Mohammedan art inevitably followed an entirely different path 
from that of the West. Western classical art developed among 
settled tillers of the soil and in towns, and con.sequently it is 
intellectual; it loves the clear structural consistency of architec- 
ture, and carries it on into architectural ornament ; it prefers the 
more or less naturalistic sculpture and relief, the portrayed figure, 
and reproduces them in industrial art. The art of the nomads, 
on the other hand, proceeds from the tent and the loom, and for 
that reason the tectonics of Mohammedan architecture are also 
limited to the primary forms, though it frequently resolves them 
into delightful shapes, and adorns all the wall-.surfaces with purely 
geometrical decoration resembling rugs over the framework of a 
Kirghiz tent. Their decorative art is based on pure ornament, 
script, arabesque and intertwined bands. As in early Irish, Scan- 
dinavian and also Romanesque art, representations of human 
beings and animals are combined with fillet and arabesque orna- 
ment, and in plastic art they appear only in low relief. Only in 
painting do they acquire an independent life under antique Sas- 
sanian and eastern Asiatic influences, but even so they are partly 
in the nature of calligraphy, against the background of an equally 
conventional, tapestry-like landscape. Except in the most recent 
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period, naturalism never existed. Added to this, the Arabian world 
had a dislike of fipural art — already perceptible in eastern Chris- 
tianity — which absolutely prohibited figural representations in the 
early period of Islam and under the Berber dynasties of Africa and 
the Mamelukes of Eg>’pt and Syria, though under the ‘Omayyads 
and 'Abbasids and most of the Shi'itc and Turkish dynasties it was 
only excluded from public buildings. 

Plastic Art. — Plastic art on the larger scale therefore seldom 
fell under outside influences. Thus the Scljuks brought with them 
from eastern Turkestan a plastic tradition akin to the Buddhist art 
of central Asia; this tradition is represented by the few extant 
statues and reliefs of lions, . double eagles, dragons, angels, etc., 
from the city walls of Konia and Baghdad, and by a few stucco 
plaques depicting scenes of court life. Apart from these, we find 
human and animal figures in low relief scattered here and there 
through the decorative car\dng on rafters and beams of the entire 
period from the nth to the 14th century. Under the Mogul 
emperors in the i6th and 17th centuries Indian influence appears 
in the elephant -statues of Fatehpur-Sikri and Delhi, and Sassanian 
influence in the 19th century in the rock reliefs of Path *Ali Shah 
of Persia. Other plastic art, however, is entirely restricted to 
small-scale works, chiefly figures of lions, elephants and birds in 
glazed stoneware or bronze, strongly conventionalized as the 
nature of the material required, and u.sed as water-vessels or 
smoking appliances; a madonna with Mongolian dress and appear- 
ance. made of faience, is an exception. 

Painting. — Figure-painting is much more important. It is 
true that it was excluded from public, political and religious edi- 
fices. In the private apartments, however — bathroom and harems 
especially — ^painting was tolerated by the clergy, and found its ex- 
pression in frescoes, illustrated erotic and edifying books, and 
household vcs.sels, goblets, bottles, etc., adorned with figures. 
Even the caliphs decorated the private apartments in their palaces 
in this way. Thus between 712 and 715 the Umayyad al-Walid 
had the bathrooms in his desert castle of Qusair ‘Amra painted 
throughout with frescoes in the later antique style, depicting birth 
and death, the three ages of life, hunters and hunting animals, 
musicians and dancing-girls, women bathing, the caliph on the 
throne, the emperors overthrown by Islam, and so on. This latter 
group betrays the influence of Sas.sanian art, which dominates the 
harem frescoes reconstructed out of scanty remnants in the *Ab- 
basid residence at Samarra (836-876). Here we find dancing- 
girls in every possible po.se, naked and in flowing robes, with dia- 
dems and long braided hair, with floating veils, bowls and wine- 
jars; huntresses and horse-women, priests and warriors, and ani- 
mals of every kind, in a heraldic style on medallions composed of 
intertwining tendrils and bands in endle.ss repetition, symmetrical 
and hieratic. In the Alhambra at Granada (i3th-T4th cent.) we 
meet with the last Moors of Spain represented as noble knights 
and troubadours in roof -paintings of an almo.st Gothic .style; and 
in the fre.scoes and faience tiling of the castles of Isfahan and 
Ashraf, displaying exquisite calligraphy, and betraying strong 
Eastern Asiatic influence, we see the amorous and oenophilous 
sentiment of the courtly youth of the Safawid era. In India, the 
Mogul rulers of the i6th and 17th centuries had their harem 
apartments painted throughout with frescoes, though these were 
discarded about 1700 by the orthodox emperor Aurangzeb; but 
wall-paintings, some with Buddhist subjects, have been preserved 
in the bedroom of Akbar s soon-abandoned residence at Fatehpur- 
Sikri, and we know from a few contemporary miniatures the semi- 
European paintings that Jahangir caused to be executed at Agra. 
(See also Palming.) 

Ornament. — Ornament is the centre of Mohammedan art. It 
has supplanted all the other possibilities offered by different indi- 
vidual technics. Utilizing them all, dependent on none, it is a self- 
contained world of form, which embraces indifferently the walls 
of mosques and castles, the backgrounds of figure-paintings, the 
details of sculpture, glasses, pots and vases, furniture and bronze 
implements, arms and jewellery, bookbindings and calligraphy, a 
va.st storehouse of forms, turning every technique, every material 
to its own uses in the most perfect taste. The motifs from which 
this ornament grew came from the later antique, the ancient East, 


and the barbarian migrations. In the earliest monuments, 
ticularly the great frieze in relief at Mshatta, the prevailing 
ture, as in Byzantine and Romanesque art, is the spiral tei 
springing from the vine, its spaces filled in with vine-leaves 
branches of grapes, and diversified with all kinds of animals 
large rosettes. In the frescoes and in the “third style” of 
stucco wall-facings in the *Abbasid residence at Samarra we 
the same motif, though already again greatly conventional] 
Beside it, however, we encounter a new type of ornament 
doubtedly traceable to the wood-carving of the nomad tribe 
the north, consisting of very denatured palm-leaves, whose < 
tours soon became an independent style, a complex of free cur 
Under the Turks and the Arab dynasties that took their art 
notions from them (loth to 16th century), this developed 
a purely abstract art of decoration, carried to the furthest posj 
extent; its leading motifs are the fillet, the arabesque and 
palm-leaf. The first is the most important and is derived f 
the northern nomadic art. Plain or twisted, with herring-boni 
circular patterns, it divides every area into border and central f 
angle and centre medallions, friezes, etc. It curves into circles 
wavy lines, imitates the shapes of architectural vaults, piles 
tendril-wise in vaulted arcades and forms complicated trellis 
terns. This developed into the twined pattern of stars and rose 
favoured during the Mameluke period, which presents des 
which, immensely numerous though they are, are always ma 
matically accurate. The intervening spaces are filled with p 
gons of every shape, stars, garlands, rosettes, often plain o 
simple patterns that secure their whole effect through coli 
contrast, and frequently decorated with rich arabesques diversi 
with palm-leaf motifs. The early twining vine-leaf, the palm -1 
the “tree of life” of the ancient east, are combined in an inext 
able dramatic unity, enriched since the Mongol period with c 
pleted palm-leaves and even with distortions of these into 
bolical masks, houses, etc., and Chinese cloud-strata and shr 
Thus western Asia, especially Persia, was dominated by the i 
I besque, in delicate spirals, often of the shape of snail-shells, ^ 
j little rolled-up and not uncommonly pinnate leaves, and roset 
and palm-leaves radiating outwards. It served also as a k 
ground for decorative figures of phoenixes and Chinese drag' 
hunting animals and birds, musicians and dancing-girls, but n 
of all for ornamental inscriptions. The clum.sy early Arabic sci 
the “Kufic,” with its numerous vertical and oblique strokes, j 
duced an extraordinarily monumental effect, and for that rcai 
it continued to be employed as a decorative writing, and develo 
into a new form, used with special frequency in Persia— 
“floral” Kufici in which the top of the characters blossom i 
floral tendrils. This was also combined with the trellis ornami 
a notable example being the stucco-work in the Alhambra at C 
nada. The later cursive iiaskht, with its wealth of curves 
twists, also proved a highly decorative script, the final letters 
words being generally crossed with the long strokes of the ini 
letters like an ornament. They were also frequently used to i 
vide a delicate background to the heavier characters of 
Kufic. The sJukasta, and the animal figures which were artfi 
formed from the characters of some sentences (generally from 
first sura of the Koran) were confined, however, to the I 
sian book-designer’s art. After the 16th century Mohamme< 
ornament began to decay. As early as the 13th century nic 
framed by arches and pillars, vases with bouquets of flowi 
hanging lamps, cypresses^ etc., had appeared sporadically; th 
now came into favour as decorative motifs, and their sc 
naturalism drove out the wealth of abstract ornament. 

Architectural Ornament. — Since tectonic arrangement 
architecture was confined to the broad lines, a wide field was f 
sented for ornament. In the *Omayyad period preference ^ 
given to the glittering glass mosaic and deep-shadowed pier* 
stone filigree-work, both common in Byzantium. With the vich 
of the sun-dried brick under the ‘Abbasids, these were superset 
by stucco facing sometimes moulded in the flat, sometimes li 
wise cut in high relief, as in the third style of Samarra and in w' 
derful inscriptions in floral Cufic from Persia, all originally ric 
painted. Later, in the Turkish and Mongolian periods, stucco P 
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way to the cheaper substitute for the more costly mosaic, in free- 
stone or brick, but most often in faience tiling. The less impor- 
tant parts of the rough core of the wall, often quite carelessly 
put together, were overlaid with a particoloured mosaic of glazed 
hricks of varied shapes, making all kinds of twined patterns and 
lormalised Cutic words endlessly repeated; while the major por- 
tions were covered with mosaics of tiles cut skilfully to the exact 
sha]ies of the prevalent patterns, in harmonious colour-schemes, 
particularly blue, or in combinations of faience ornament on a 
stucco ground (in relief) or friezes of inscriptions in incised 
stucco in the intervals of faience mosaic. Admirable also arc the 
script friezes of glazed tiles with dark blue characters on a ground 
of golden-brown arabesques. With the decay of ornament after 
the 16th century, this type of mosaic was generally supplanted by 
scjuare faience tiles with the decoration simply painted on them. 
Apart from one or two magnificent portions of buildings, Syria, 
Egypt and the We.st were content with coloured stucco-work and 
mosaics of particoloured stone plaques, generally white and red 
or white and black. (For plan and tectonics see Mohammedan 
AK('II 1 TECTURE.) 

Furniture. — ^Another reason for this rich wall-decoration lies 
in the almost complete absence of furniture, in our sense of the 
icrm, in Mohammedan places of worship and dwelling-houses. 
This, like the custom of sitting on the floor, was due to the no- 
madic habit. Household crockery was kept in .stuccoed recesses 
in the walls, or on wooden shelves and in cupboards built into 
ihe walls; of the latter there is at Berlin a fine example from 
Aleppo, with biblical paintings in the Persian style. Furniture, in 
our .sen.se, was represented in private houses l)y small, low, round 
or oblong tables, and in India also by beds (chdrpoy). Persons of 
consequence used the takJity but .sat on it in the .same posture as 
on the floor; chairs came into u.se in the 17th century only in the 
highest circles. In the mosques the Koran was placed on a desk 
i hirst) like a campstool, and was often kept in a small circular 
(abinet; the pulpit {miiibar ) w^as a domed box at the lop of a 
.slairca.se, reached through a doorway that could be clo.sed. A 
feature of most of these objects is the manner in which they are 
flecorated with tasteful tar.sia-work of small boards, richly carved 
and inlaid with mother-of-pearl, ivory, etc. This was necessary 
owing to the wood available and the danger of warping. The harem 
doors were worked in like fashion, often with rich bronze orna- 
mentation, and the balcony-railings (musharabiya), made of small 
curved wooden pales. (See also Interior Decoration.) 

The remaining objects in the house comprised rugs and cushions, 
jewel-cases and boxes, together with table utensils, lamps, smoking 
ef]uipnient, open charcoal-pans (as stoves) and warming-pans, 
cindle-sticks, etc., in bronze, faience, glass, ivory and other 
materials. (For rugs and woven fabrics, see Textiles, ) 

Ceramics. — The Mohammedan ceramic art built upon ancient 
oriental traditions, enriched them for its own religious purpo.ses 
with a new and highly effective technique, and pursued its de- 
velopment under growing influences from eastern Asia. The use 
of the coloured glazed brick was inherited from Babylon, as was 
die unglazcd earthenware in the barbotin .style (in which the 
pattern is made by applying bands of clay) with the “tree of life” 
ioid “naked goddess” (Astarte) motifs, enriched with Hellenistic 
•ind Sassanian elements, laurel and acanthus leaves, stubs of palm- 
•vnves, and later wreathed medallions centred with animal figures, 
irriliins, eagles and the like. Examples are to be seen in the pottery 
ot Samarra, though this is almost entirely in liny shards. Echoes 
ot this barbotin technique appear in the ware of Mosul down to 
the 14th century, and in the Ghabri ware of Persia, in the sgraf- 
tiio manner, often with lively painting, until c. 1200. Contempo- 
r ineously, in Samarra, we find the fir.st lustre-ware. Islam in its 
varly days was puritanical enough to proscribe gold — like silk — 

u worldly luxury, and for that reason, in later times, faience 
i glinted with a gold lustre changing to green, brown and violet was 
‘•>vd as a substitute; in the earliest examples the forms of the 
J^agnificent golden and silver vessels of the Sassanian epoch can 
he plainly traced. This style rose high in favour, particularly 
in the Seliuk and Mongol periods, but disappeared at the begin- 
’hng of the 17th century. The 'Abbasid caliphs also imported 


porcelain, from China (Sung dynasty), and caused its white, yel- 
low and green overflow-glazing and its stippled, fi.sh and other 
designs to be imitated in earthenware. With the Seljuks came a 
new wave of far eastern influence, the chief centre of the industry 
under their rule being Rhagae, the forerunner of Teheran. The 
“wiiwu/” ware shows chiefly bowls, beakers, tankard.s and bottles 
in spirited painting and gilding on a white ground, often with 
rich figure-compositions arranged in bands. 'Fhere are also vessels 
of similar types as well as such akin to the bronzes, in animal and 
human form; their de.sign is left white, generally on a ground ot 
violet lustre, and show's the cla.ssical arabesque and palm-leaf 
motifs, sphinxes and birds with crowned women's heads, pea- 
cocks, elephants, scenes of court life and W’ar, and, above all, 
horsemen with their characteristic pigtails and their garments 
adorned with arabesques. After the destruction of Rhagae by 
the Mongols, Sultanabad and Veramin became the centres of the 
ceramic industry in the 13th and 14th centuries. Favourite types 
were not only viinai and lustre w’are, but also faience in green 
and dark blue tones, in many cases with moulded ornamentation, 
and tiles richly decorated in lu.strc. From the 16th century on- 
wards, ('hinesc white porcelain with blue and grey designs was 
imported in large quantities and became a regular type; its deco- 
ration was copied and freely developed, but porcelain itself could 
not be successfully manufactured, and a kind of semi-faience, 
closely re.sembling it, was made instead. Persian pottery forms 
the basis of that of Syria, Egypt, Spain and Asia Minor. In the 
area of the Arab civilisation, figure-motifs disappeared at an 
early period, and bands of script or arabesque, arranged radially 
or in rings, became the prevalent form. In Spain, under Christian 
rule, this art developed still further, and absorbed Ciothic motifs; 
the 14th and 15th century wares of Malaga (whence the name 
“majolica”) and of J’aterna and Manises, two suburbs of Valencia, 
exercised a very strong influence on the majolica ware of the early 
Italian renaissance. On the other hand, in the Ottoman pottery 
of Kutahia and Isnik (“Damascus” and “Rhodos” ware), which 
flourished from the 15th century onwards, relatively naturalistic 
tulips, carnations, roses, lilies, cypresses, etc., and also t'lgure sub- 
jects, were preferred for purposes of decoration, cobalt blue, tur- 
quoise, green and manganese violet being used as colours, generally 
on a white ground. (See also Potteries and Porcf.lain.s. ) 

Glass and Crystal Ware. — Unlike pottery, glass-making was 
inherited from Hellenic antiquity, and was centred in Syria and 
Egypt. The Fatimid period produced narrow-necked bottles, tank- 
ards and beakers, and scent-bottles ornamented with externally ap- 
plied bosses, threads and bands, or with .spiral tendrils and animal 
figures moulded into the glass. In addition, imitations were made 
(“Hedw'ig glasses ') of rock-crvstal ve.s.sels with ornament consi.st- 
ing of figures and circular tendrils, of Sassanian origin; many of 
these came early into the po.s.scssion of religious or noble houses 
in Europe, and have thus been prt.served. The most marvellous 
work, however, was produced at Aleppo in Syria, under the 
Ayyubid and Mameluke dominations. Bottles, beakers, goblets 
and above all hanging lamps for nio'-ques, were covered with bands 
of arabesque and script and with medallions in enamel colours 
(while, red, blue and yellow) and gold; the subjects included 
figures of horsemen and others, ,and the coats of arms of the 
court offices. The celebrated “Luck of Edcnhall” was a goblet of 
this type. Modern Persian glass originated in the industry pro- 
moted by Shah ‘Abbas the Great (c. 1600). (See Glass.) 

Metal-work. — ^Here again oriental traditions, particularly 
those of the Sassanian empire and the Far East, predominate. 
Most of the work is in bronze, iron being still used almost only for 
weapons. The use of gold and silver also was limited, because it 
was forbidden by the Koran; and although the prohibition was 
often ignored, the great value of such objects led to their early 
destruction and melting down. Mohammedan jewellery of the 
early period is therefore of extreme rarity, being represented only 
by a few buckles, bracelets, etc., of the Fatimid and Mongol 
periods, and such pieces as the Gerona silver chest (akin to the 
similar ivory coffers) in Spain and the Berlin •silver tankard of 
the 13th century, with its embossed reliefs of Sassanian animal 
friezes. 
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Bronzes. — Such animals in the Sassanian style, lions, dragons, 
sphinxes, peacocks, doves, cocks and the like, were also cast in 
bronze in three dimensions, and served, like their ceramic counter- 
parts. as basins, bniziers. etc. They were particularly sought after 
in the later 'Abbasid. Fatimid and Seljuk periods, and from Egypt 
they became the prototypes of similar European forms. It was 
the Seljuks, apparently, who introduced the round bronze mirror, 
the reverse of which shows in low relief either two sphinxes face 
to face — in the manner of the mindi pottery — surrounded by a 
twined pattern, or two friezes with the astrological symbols of the 
seven chief heavenly bodies (sun, moon and the five nearest plan- 
ets ) and the twelve signs of the zodiac, surrounded by a band of 
.script : thi.^ goes back ultimately to Chinese origins. In the earlier 
period, mugs, etc., w’cre ornamented with animals in low relief, 
but this was quickly supplanted by engraving. Under the later 
Seljuks (particularly the Ortoqid Atabegs of Mosul) and the 
Mamelukes, engraving became almost the only form of decoration, 
but only to serve as a basis for the yet richer technique of inlay- 
ing; small silver plates and wires, themselves delicately engraved, 
were hammered into the ribs and surfaces, which were hollowed 
out and undercut at the edges. In place of this an Ortoqid bowl 
in the provincial museum at Innsbruck has the spaces filled in 
with cellular enamel. This was a method of evading the prohibi- 
tion of precious metals, just as gold lustre was in pottery. The 
ornament consisted of friezes and medallions in lattice and ara- 
besque work, the interstices being filled with figures of warriors, 
hunters, musicians, animals and astrological symbols. These were 
superseded later by Mameluke coats of arms and inscriptions. 
In the 15th century the technique w»as imported from Syria to 
\’enice, where productions of the same kind, alia damaschina or 
air azzimim were made right into the 16th century by Moham- 
medan masters, and were in great demand. In the East the process | 
is still common, but both technically and artistically it has de- 
cayed. In the i5ih century, however, there was a renascence of I 
pure metal-cngraving, but the design — inscriptions and arabesques 1 
in the Timurid and Safawid styles — ^was not cut into the material, i 
but left free in the manner of a relief, the background being 
etched in black. Decoration w^as applied to bowls and basins, 
mugs and va.scs, mortars, braziers and warming-pans, candle- 
.sticks and .»;moking-utensils, inkstands and jewel-cases, Koran- 
holdcrs, mosque-lamps, and kursis. These are generally in the 
simplest possible forms — spherical, cylindrical, prismatic — and are 
developed by cutting off corners, adding projections, narrowing 
and channelling the walls, and by reduplication; the subjects in- 
clude motifs of vegetation and animal life — ^the former mainly 
in the necks and feet of vessels, the latter for handles and ears, 
feet and sometimes small spouts. {See Bronze.) 

Weapons. — ^Ancient Mohammedan weapons of any artistic 
value are comparatively rare : most of the extant pieces date from 
the 17th or 1 8th or even early 19th century, while the period from 
the 14th to the i6th is represented by a fair number of fine 
exampie.s. Mohammedan sw^ords were famous even in antiquity 
for their wonderful blades of “Damascene’’ and “Toledo” steel. 
This high standard was attained by a laborious process of repeat- 
edly welding together pieces of iron of different qualities, but its 
ultimate explanation lies in the peculiar process used for smelting 
the Indian raw material — a method whose results have been sur- 
passed only by those of the modern Bessemer process. The earlier 
i)lades are all straight ; cur\'cd sabres and daggers do not become 
common until after 1500. The blades were ornamented with in- 
laid work of gold and silver threads, arabesques, blessings and — 
on the celebrated “Mongol blades” — also phoenixes and dragons 
in the Chinese manner; at a later period the inlay was confined 
to the part near the hilt, the remainder being adorned with en- 
graved relief .s. For the handle and guards, gold and cellular 
enamel were used, as on the magnificent ‘‘Boabdil” swords named 
after the last Moorish king in Spain (15th century), with their 
hooked guard.s, and many Ottoman and Persian daggers and sabres 
of the 17th and i8th centuries; nephrite, ivory and silver plating 
with jewelled ornament were also used, especially for daggers. 
The scabbards had ornaments to match the hilts, and were cov- 
ered with nielloed silver plating. leather, .snake-skin or ray-skin. 


Battleaxes and maces are also found, though these were often mere 
symbols of command and high position. The former display not 
only inlay, but also in many cases engraved relief and even filigree 
work. The heads of the maces were often made of rock crystal, 
but more frequently were cast solid, in a smooth pear-shape, with 
grooves or bosses, richly inlaid. Shields were round with a boss 
in the centre : in Egypt under the Mamelukes they were of inlaid 
iron, elsewhere generally of leather, with painted lacquer surface. 

The armour, of Sassanian origin, consisted of a mail shirt, arm- 
pieces and greaves, a round breastplate, and a pointed helmet 
consisting of several spangles riveted together. Not until a late 
period did a coat of four plates {char-aim), and even a cuirass in 
the Spanish manner, become common. From the 15th century 
onwards the helmet was made in one piece, though there were in 
addition a number of movable parts such as nosepieces, cheek- 
pieces, neckpieces, etc. The decoration, however — grooves or 
medallions between radiating ribs on a broad frontlet — ^betrays 
the original construction. The earlier pieces (15th century) were 
broad and protuberant, and came so low down over the forehead 
that eye-notches were necessary, the reason for this shape being 
that the turban was worn under the helmet; the later examples 
fitted closely, and were pointed or hemispherical with spikes at- 
tached, nosepieces and crests. The usual ornamentation in the early 
helmets, most of which are ascribed to western Turkistan, con- 
sists of silver-wire inlay; later, in Persia, it is generally iron 
engraving, sometimes combined with inlaid work; and in the 
grooved Ottoman storm helmets, black etching. An offshoot of 
the last-named is the “Zisch^ge,” often richly worked, which wa.^ 
used in the 17th century in Hungary, Poland, and even Germany. 

Bookbinding and Lacquering. — ^Koran manuscripts, and 
also rich miniature books were all bound in leather, the edge.^ 
being protected by a flap. A very old binding from Egypt show.s 
inlaid work, but apart from this the usual decoration up to the 
1 5th century consists of stamping with beaded edges, medallions in 
the centre, and in the corners triangular ornaments of unobtrusive 
script, plait and palm-leaf patterns. From the 16th century on- 
wards, however, this decoration is transferred to the inner side 
of the cover, in finely-detailed filigree-work against a brighll>- 
coloured background. On the outside it is replaced by opulent 
stamped gilding which has indeed a similar composition but i.s 
formed of arabesques and bands of clouds, and even of decorati\'e 
figure-groups; sometimes also the outside is covered in the Chinese 
manner with lacquer-work, which in the early period shows occa- 
sional dragons and phoenixes, and later flowers and romantic and 
genre scenes. From the end of the i8th century this technique wa.s 
in high favour, and was applied not only to bookbindings, but al.su 
to writing-cases, jewel-cases, toilet accessories, and even shields 
and bows. {See also Bookbinding; Lacquering.) 

Development and Influence jsisewhere. — ^When the grent 
civilizations of Egypt and Babylon ceased to exist, the culture of 
Hellas had conquered the Orient with Alexander’s victorious pro 
gress. Islam was only one factor in the recovery of the Ea.st 
brought about by the Aramaic, Coptic, Persian and Arab storks, 
parallel to which proceeded the migration of the nomads of central 
Asia and eastern Europe and the Germanic nations whom they 
pushed before them. This migration took its rise from the front- 
iers of China, and in the later thrusts of the Turks and Mongols 
it also overran the area of the Arabian civilisation; and be.^ide 
and behind it came the peaceful influence of the Far East. Thii.‘ 
in its early period Mohammedan art continues the assimilation ut 
Hellenistic and ancient Oriental motifs begun by the later iVr- 
sians, and from the *Abbasid era it falls almost wholly under th^' 
tradition of the Sassanian empire. With the rise of the Turkl^l; 
dynasties the nomad character becomes increasingly marked, 
from the Seljuk period onwards the influence of Eastern A.si j 
grows in strength, particularly from the Mongol to the Safawiu 
period. Meanwhile Islam fused all the.se influences into a cum- 
pletely individual abstract style, which reached its zenith, ar|i>' 
tically and technically, between the loth and i6th centurifs 
Thereafter decadence begins, veiled in the 17th century by 
travagance of external splendour, but betrayed by a tendemy 
towards some degree of naturalism and an increase of EuropL*^^^ 
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influence, and leading to complete decay by the middle of the 19th 
century. During its greatest period, however, the influence of the 
Mohammedan culture extended through India as far as Java, to 
China, to the Sudan, and to the whole of Russia. The European 
culture of the middle ages and the Renaissance was very largely 
derived from it. Mohammedan brocades and carpets, ivories 
(coffers and ^^olifant” horns), glasses and aguamanils, etc., found 
their way from Spain, Sicily and Fatimid Egypt into the ecclesias- 
tical and princely treasure-houses of Europe; in the period from 
the Crusades to the conquest of Granada the borrowings consisted 
mainly of Mameluke weapons and glass, azziminia bronzes, Toledo 
blades and majolica-ware from Spain, albarellos, etc., and book- 
bindings. In the east the Tatars brought their culture and ail, 
especially weapons and clothes, to the Russians. Further, through 
the Turkish wars various Mohammedan utensils and objets d’art — 
stuffs, costumes, rugs (“Polish rugs”), sabres, helmets, etc. — ^be- 
came naturalised in Hungary and Poland, and even in Austria, 
Saxony, Bavaria and Prussia. 

BiuiaoGKAPHY. — Saladin-Migeon, Manuel d*Art Musulman (Paris 
i{;o7, 2nd. ed. 1927) ; F. Sarre, and F. R. Martin, Meisterwerke muk, 
Kunsl in Munchen iqjo (Munich 7912) ; E. Diez, Die Kunst der islam- 
hchen Vdlker (1915); E. Kiihncl, Islamische Kleinknnst (1925); S. 
Lanc-Poolc, The Art of the Saracens in Ef^ypt (1888) ; G. Schmoranz, 
Mlorientaliscke Glasgefdsse (Vienna 1898) ; H. Wallis, The Godman 
Collection (1901) ; F. Sarre and E. Mittwoch, Metall in F. Sarre Col- 
lection (Leipzig 1906) ; The Burlington Fine Arts Club Exhibition of 
the Faycnce of Persia and the Near East (London 1908) ; F. R. Martin, 
Altere Kupferarheiten aus dem Orient (Stockholm 1912) ; H. Rivi^sre, 
La ceramique dans Vart musulman (1913) ; R. Meyer- Riefstahl, The 
Parish-Watson Collection of Muhammedan Potteries (New York 
1922); F. Sarre, Islamische Bucheinbdnde (Leipzig 1924); F. Sarre, 
Die Keramik von Samarra (1925) ; E. Hcrzfcld, Die Malereien von 
Samarra (1927). (H. Goe.) 

MOHAMMEDAN CAMPAIGNS. Among the military 
cataclysms which have changed the course of world-hist <^ry on 
the largest scale, none is so little known to us in detail as the 
outburst of the first Mohammedan invaders from their Arabian 
deserts. That they sma.shed in a few years the old Sassanian 
kingdom of Persia, tore Syria, Egypt and Africa from the East- 
Roman Empire, and even after their first wild rush was over, 
pu.shed their conquests as far as India on one flank and Spain on 
the other, is certain. But the details are wrapped in obscurity, 
and the very dates of important battles and sieges are doubtful. 
This comes from the fact that we have no solid contemporary 
history written by the witnesses of the cataclysm. From the side 
of the conquerors there is nothing earlier than the chronicle of 
Al-Wakidi, written a full century after the Arab conquest of 
Syria and Persia, when the early campaigns of the Muslim had 
become a heroic legend, and were decorated witii exploits and mar- 
vels which make them not much more utilizable as solid history 
than the Chanson de Rolaftd or the Romance of Fulk Fitzwarren. 
The Persian kingdom left memories of Sapor and Chosroes, mixed 
up with those of earlier and more fabulous kings, in much later 
fpics — ^but no serious account of its own downfall. At Constan- 
tinople the later 7th century and the earlier 8th century show the 
biggest blanks in chronicle-writing in the whole history of the 
East Roman realm. We have to depend for our knowledge of the 
Saracen invasion, as seen by the Christian witnesses, on Theo- 
phanes and Nicephorus, both of whom wrote at the beginning of 
the 9th century, some 130 year?* or more after the loss of Syria 
and Egypt. They had no great de.sire to linger over the details of 
ancient disasters, nor had they any military interests. All that we 
set from them is curt mentions of battles and sieges, which are 
not always easy to identify with the military operations described 
by the romantic Al-Wakidi. 

Matters become quite different as regards information when 
we have passed the year 800: the series of contemporary Arab 
^ hronicles begins and military details of value can be extracted 
*rom them of the organization of the armies of the 9th century 
Caliphs. Still more useful are the elaborate descriptions of Arab 
warfare in the Tactica of the Emperor Leo the Wise (88(>-9i2), 
^he notes on the Byzantine Empire of his son Constantine Por- 
Phyrogenitus (912-959) and the Manual on Military operation 
Nicephorus Phocas (963-969), all of which deal at length with 


the ways of the chief enemies of the empire. 

THE FIRST RUSH 

Unfortunately the main military problem of the epoch is not 
how the armies of the Caliphs fought indecisively with those of 
the Emperors from a.d. 800 to 1000, but how the first rush of 
Mohammed's earliest followers, a century and a half earlier, 
broke down the Roman Eastern frontier, which had stood suc- 
cessfully for 600 years against enemies much more formidable, 
the Parthian and the Persian monarchies. On this neither the 
jejune annals of Theophanes and Nicephorus, nor the miraculous 
tales of Al-Wakidi and Al-Beladhuri give us any real assistance. 
We can only be certain that the destruction was not wrought 
either by heroic single combats, such as those which the Arab 
annalists describe, nor by the miracles of sand-storm and tempest 
with which they sometimes diversify their narratives. As far as 
wc can reconstruct any outline of the campaigns of 632-641, the 
situation would seem to have been as follows. The old Roman 
military line of defence against the East had never been properly 
restored since the disasters of the reign of Phocas; and the gar- 
rison-armies of Syria and Mesopotamia had never been reconsti- 
tuted on their old scale. When Heraclius imi 30 scd peace on the 
vanquished Persians in 629, he got back the Eastern provinces in 
a state of complete dilapidation — they had been in the hands of 
the enemy for more than ten years. The empire was bankrupt, 
and the army with which the last victories over the Persians had 
been won was an extemporized and heterogeneous levy, largely 
composed of barbarian auxiliaries. A great part of it must have 
been disbanded at the peace, for financial reasons. The recovered 
provinces had not settled down again to the habit of obedience; 
their population had been serving an alien master for many years, 
they had never been strong in “Roman” sentiment, and they 
were torn by virulent religious quarrels between the “orthodox” 
and the many sectarians. That active or passive dislike for the 
restored imperial government was rife is shown by the tame sub- 
mission of many sections to the next invader, and by the not in- 
frequent cases of actual treachery. The first Roman fortress 
which the Arabs attacked — Bostra — ^was surrendered by an apos- 
tate governor. 

When the Muslim — band.s of light horse with their modest im- 
pedimenta carried on camels — came up against Trans jordania, 
they were attacking from the rear a province which had always in 
earlier days been attacked from the front in seriou^' war. Previous 
Arab raids had been mere Bedouin razzias: Syria’s earlier dan- 
gers had been from Parthian and Persian attacks from the north- 
east, on the front along the Euphrates. 

Clearly then this new attack was delivered against a disorgan- 
ized group of provinces, with an apathetic or even disloyal popu- 
lation, and under-garrisoned by an army which had recently been 
destroyed and reconstructed. The immense forces which the Arab 
romancers describe as arrayed against them never existed, and 
the Syrians and Egyptians made no more attempt to defend 
themselves against the Mu.slim than they had against the fire- 
worshipping Persian twenty years back. The resistance was en- 
tirely that of the Roman army, assisted by the strong walls of 
many towns which had been fortified in earlier and more pros- 
perous ages. The army, such as it was, was weak in numbers; 
its main strength lay in the heavy cavairy which had replaced the 
ancient legions during the last two centuries; infantry had sunk 
into decay many generations back. 

The Arabs had not been a formidable foe in earliei centuries, 
because of their inveterate tribal and family feuds, which made 
combination impossible. It required the genius of Mohammed to 
unite old enemies, and bind them together by a fanatical fighting 
creed. Even after his death, when early victories ought to have 
bound them together, there was grave danger of disruption, which 
was only prevented by the tact and moderation of his succc.ssors 
the caliphs Abu-Bekr and Omar. With a little less self-den'al on 
the part of their leaders, the Arabs might have relapsed into their 
habitual petty quarrels, and the creed of the prophet might have 
made no figure in history. But spirited exaltation prevailed ove» 
ancient jealousies — invasions of Syria and Persia began, and sue- 
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cesii was. from (he first, so brilliant, that their feuds were for 
(he moment silenced, and a s(rong conviction of their own in- 
vincibility came upon the Muslims. 

CONQUEST OF SYRIA 

Details are wanting — ^we only know that in all the earlier 
battles the Romans had the worst of (he game. That the 
conquest of Syria nevertheless took seven years (632-638) 
was only due to the fact that the Arabs, formidable in the charge, 
had no skill in siegecraft. Hence the long sieges of Damascus and 
Antioch, and (he possibility of isolated strongholds like the sea- 
girt Arad us holding out long after the bulk of the country had 
been overrun. In truth the invaders were not very numerous — 
if the regular Roman troops were also very limited in strength. 
And it was only gradually that the Arabs recruited their ranks 
with new hordes from the more recently converted corners of their 
own ixminsula, and presently wdth renegades of all sorts, adven- 
turers to whom plunder was all attractive, or disloyalists who 
thought Monotheism less repulsive than the theological formulae 
of their local enemies of the governmental faction. 

It was the special luck of the Arab invaders that of the two 
realms which they invaded, Persia w’as ruled by a boy of 14 
newly elected as a compromise at the end of the bitter civil 
war, while in the Roman empire was reigning a worn-out veteran. 
Heraclius had been a brilliant leader in the old Persian campaigns, 
but he W’as now* over sixty, and already smitten with the dropsy 
which ultimately proved fatal to him. He was in Syria for one 
year of the War only, and then retired to Con.stantinople. taking 
with him the “True Ooss.” which he had brought back to Jeru- 
salem in triumph only five summers before. In the last period of 
his illness he appears to have been suffering intermittently from 
mental affliction. His brother Theodore and his son Constantine 
failed to replace him in a satisfactory fashion, and in five years 
more all Syria fell into the hands of the Muslims (633-638 ). Egypt, 
where the population was still more hostile and discontented, and 
where many of the officials behaved with absolute treachery, was 
lost in tw'o more years (639-41). Only the great harbour at 
-Alexandria was defended wdth any resolution. After Heraclius’ 
death an expedition from Con.stantinople recovered it for a mo- 
ment, but lost it within the year (646), and no Christian army 
was to be seen again in Eg>7)t till the age of the Crusades. 

In the first years of the Arab conquest of Roman and Persian 
territory, the military system adopted appears to have been that 
of establishing great garrison-centres in a limited number of 
places .selected for their strategical importance — Basrah and after- 
wards (he more famous Kufa w’ere the original ba.ses on the 
Persian side. Damascus that on the Syrian; Postal (Old Cairo) 
was the military centre of Egypt. Though detachments might be 
made to hold jjlaccs of less importance, the armies were generally 
organised in and started from one of these base-camps. The 
organisation wa.s at first tribal. North Arabian and South Arabian 
sertion.> being formed in each great camp, and ere long many 
bodies of “clients. ” newly converted Syrian or Persian renegades, 
who were admitted to share the fortunes of the original invad- 
ers. In the second generation there was little difference between 
the original Muslims and their adopted comrades. 

When the first rush of Conquest was over, and permanent dy- 
nasties, first the Omrnayads and then the Abbasides, had replaced 
the elective Caliphs of the early years, the first signs of a change 
in military’ organisation wa rt* .-.oon .seen. The Calij)h, like all ori- 
ental prince.s, tc3ok to keeping large bodies of royal guards, who 
both guaranteed the saiety of his jatrson, and formed the solid 
nucleus of any army with which he look the field. These merce- 
naries were at first Arabs, bui Ix lore the end of the Ommayad 
d}Ti; 3 .sty strangers had already begun to replace* (hem, and the 
.Abba.sides of the long-liv«’d secdiHl raliphatf! line, regularly cm- 
jjloyed Soudane.se Blacks, I'ersians, and above all Turks. The 
native Arabs had been found too factious and independent: the 
Turks, u.seful tools under a strong sovereign, ended by becoming 
their employers’ masters, when the later Abba.sides sank into de- 
4 jijity, and like the Praetorian guards of Rome and the Mamelukes 
in Egypt, they became king-makers But this disgrace was still 


far off in 750, when the first Caliph of the second dynasty 
mounted the throne. 

THE CALIPHS’ ARMIES 

The Byzantine writers, who had two centuries of Arab warfare, 
behind them when they wrote their accounts of the Caliphs’ 
armies, have to distinguish between two sorts of collisions with 
the Saracen enemy. Comparatively rarely, and hardly ever after 
the year 800, the Caliph himself took the field with his household 
troops in addition to the levee cn masse of the Muslims of Syria, 
Mesopotamia and Iraq. More usually the wars consisted of raids 
into (he upland of Asia Minor by the Emirs of the frontier towns 
— ^Tarsus, Mejafarkin, Antioch, Mardin or Malatia, which it was 
the duty of the military governors of the East-Roman themes 
to ward off, or to avenge by similar raids into Cilicia or North 
Syria. 

The emperors Leo and Constantine in their books describe the 
Saracens as composed almost entirely of mailed light horse armed 
with lance and javelin — only occasionally do we hear of black 
Soudanese archers — and unencumbered by wheel tran.sporl — all 
their baggage was carried by camels. They moved with extra- 
ordinary rapidity, and the governor who had to face a raid w^ould 
do better by not attempting to follow their track, but rather by 
besetting the routes by which they must return to their ow'n 
country. They had only the choice of a limited number of 
parses, and if provision was made for blocking each of these, the 
enemy must infallibly be intercepted. And he would be caught 
when loaded with plunder, and therefore unable to move with 
the same rapidity with which he had .started. Of course if he 
should besiege a town, and not merely practise the normal circu- 
lar raid, the circum.stances would be altered, and an attempt 
should be made to fall upon him when he had settled down be- 
fore the walls of the besieged place. But (his would be exceptional. 

The last great formal invasion of Asia Minor W'as that of the 
Caliph Al-Mutassim in 838, who penetrated as far as Amorium 
in Phrygia — but even this was only a raid on the very large.si 
scale, in revenge for an irruption of the emperor Theophilus into 
Northern Syria in 836, — not a serious attempt to win new terri- 
toi^” from the Ea.st -Romans. Al-Mutassim ’s father Haroun-al- 
Raschid had gone still further into Asia Minor in his campaign 
of 806, having taken Angora, and seen the waters of the Black 
Sea at Heraclea; but he too had made no attempt at annexation, 
and contented him.sclf with imposing an ignominious peace on the 
Emperor Nicephorus. It may be said indeed that the famous 
defence of Constantinople by Leo the Isaurian in 717-718, when 
the formidable attack by sea and land of Muslemah and Soliman 
had suffered a decisive repulse, marks the end of the first period 
of Arab invasions, when the conquest of the whole eastern world 
was still inspiring the hopes of the Muslims. In later wars the 
Jehad might be preached, and the enthusia.sm of “True Believers” 
might be called upon for a desperate effort: but their rulers were 
no longer fanatics, and preferred a favourable peace to the con- 
tinuance of an effort which had failed. 

In the ninth century the .strength of the Caliphate began to 
decline, in the tenth it was so reduced that the East -Romans 
launched campaigns against it, and reconquered Cilicia, North 
Syria, and part of Mesopotamia. This falling off in offensive was 
caused by decay at the heart — a .succession of weak caliphs, en- 
gaged in civil war with pretenders, lost control over the outlying 
provinces, whose governors became practically independent, and 
only assisted their sovereigns when it was convenient to them with 
men or money. At Baghdad itself the Turkish royal guards were 
continually indulging in mutiny, and not infrequently deposing J 
sovereign in order to finger the accession donative of his 
ccssor. The authority of the Abbasides was really confined te 
Iraq, and sometimes when a .specially arrogant governor or ' 
wa.s a.sscrting him.sclf, it did not even extend to the walls ol 
palace. After the Scljuk Tribes had swept over western Asia j” 
the later eleventh century; swamping the provincial dynasties 
which had preserved a nominal allegiance to the Caliphate, the 
phantom at Baghdad became a perfectly negligible quantity 
only wonder is that the line of the Abbasides continued to 
in lineal succession, till the Tatars of the 13th century starved i ^ 
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Just bearer of the title to death in his own treasure house (125S). 

(C. W. C. O.) 

MOHAMMEDAN INSTITUTIONS: see Islamic Insti- 
tutions. 

MOHAMMEDANISM: see Islam. 

MOHAMMEDAN LAW: see Islamic Law. 

MOHAMMERAH, a town and port of South-west Persia 
^iluated in Lat. 30® 25' Long. 48° 10' on the right bank of the 
Karun river {q.v.) at the point where it enters the Shatt al Arab 
[q.v.). Until the beginning of the 19th century the old village 
1)1 the -same name lay on the left bank of the Karun on the island 
1)1 Abadan {q.v.) opposite the pre.sent town. 

The place first came into prominence in 1837, when it was at- 
lackcd and demolished by the Turks on the ground that it was 
becoming a thriving commercial port to the detriment of Basra. 
I’ersia claimed an indemnity of one million pounds sterling: the 
Turks on the other hand claimed that both Mohammerah and 
\badan were Turkish territory. The British and Russian Gov- 
ernments intervened to prevent war and by the Treaty of 
Krzerum (1847), Mohammerah and its anchorage, and Abadan 
island were allocated to Persia. One of the principal difficulties 
in effecting this settlement was the fact that in 1765 the Karun, 
which had hitherto entered the Persian Gulf by a separate chan- 
nel via Mar id, Qubban and the Khor Musa, left that channel 
.ind followed a small canal which had been dug to connect Marid 
with Mohammerah by the Bahmishir, then a branch of the Shatt 
;il Arab, thus depriving Persia of the advantages of independent 
iiccess to the Persian gulf. On the inclusion of Mohammerah 
:ind district in Persian territory they were constituted, adminis- 
irativTly, a deputy-governorship under the provincial Governor 
of Arabistan (Khuzistan) w’ith headquarters at Shushter; but 
in practice, they were farmed out, or delegated to the ruling 
Shaikh of the Muhaisin section of the Chaab, the Shia tribe of 
.\rnbs inhabiting the region. Sir Khazaal Khan G.C.I.E., K.C.S.I., 
the present titular Shaikh, has always maintained most cordial 
relations with British representatives in the Persian gulf and 
Mesopotamia. A BrilLsh vice-consulate has been established at 
Mohammerah since 1891. 

During the Anglo-Persian War of 1857 the town was assaulted 
.tnd taken by the British force under Sir James Outram and 
occupied until the conclusion of peace. 

Mohammerah is connected by river with Ahwaz (105 m.) ; good 
motor roads connect the town with Ahwaz (80 m.), Basra (25 
m.), Abadan (9 m.). It is in telephonic communication via 
.Vhwaz with the rest of Persia, but not with Basra owing (1928) 
to diplomatic difficulties. 

The only local product of importance is dotes, which are ex- 
ported in considerable quantities from the date-groves which line 
th(‘ Shatt al Arab and Bahmishir rivers. It is, however, a port 
of considerable importance, its imports averaging for the past 
three years over one million pounds sterling; exports about 
f -’00,000 : representing respectively about 45,000 and 22,000 tons. 
140 ships entered the port in 1925-6 of which 141 were British. 
The average rainfall at Mohammerah is 8 in. per annum, as com- 
pared with about double that amount al Ma.sjid, Sulaiman, 120 
miles north. The climate is hot but not unhealthy. 

MOHAVE. The Yuman tribe farthest upstream on the 
^'olorado river, where Arizona, California, Nevada adjoin. Simi- 
i‘ii' to the Yuma, they suffered somewhat less from Caucasian 
‘'>niacts, and in 1910 over 1,000 remained. (See Kroeber, Bur. 
Ethn. Bull. 78, 1925.) 

MOHAVE DESERT, a name applied to that arid section 

the “Great basin” which lies ju.st north of the Colorado desert 
' /<•). It includes much the greater part of San Bernardino 
‘ “unty and the eastern portions of Los Angeles and Kern counlie.s, 

‘ ‘‘iif-. and embraces an area of .some 1 vooo .sq. miles. The Mo- 
'* ’ve desert is about 2,000 ft. above the sea in average altitude, 
the entire area consists of a series of more or less nearly j 
• ’'^‘dlel ranges and intervening minor desert valleys. The mean j 
^”iual rainfall is between 3 and 4 in. ; the midday temperature dur- 
the summer ranges between 70® and 125" F. I 

W. C. Mendenhall, “Some Desert Watering Place'^ in South- 


eastern California and South-western Nevada” in the U.S. (ieological 
Survey, Water Supply Paper No. 224. 

MOHAWK. This westernmost tribe of the Iroquois (q.v,) or 
League of Five Nations, formerly in and about Mohawk valley. 
New York, now live to the number of over a thousand on reserva- 
tions in Ontario. They were one of the smallest tribes of the con- 
federacy, but perhaps the most aggressive, and Hiawatha, one of 
the two founders of the league, was a Mohawk. 

MOHEGAN and MOHICAN. These cognate tribes, of Al- 
gonkin affinities, occupied respectively eastern Connecticut and 
much of the Hudson valley in New York. They were similar to 
the other Algonkin of the middle Atlantic and New England coast. 
Fenimore Cooper’s Last of the Mohicans notwithstanding, mixed 
blood remnants of both tribes survive, respectively near Norwich, 
Conn., and Stockbridge, Ma.ss., whereas other elements have lost 
their identity among the Delaware, Iroquois or other tribes. 
MOHI, BATTLE OF: see Sajo, Battle of the. 

MOHL, HUGO VON (1805 -1872), German botani.st, was 
born at Stuttgart on April 8, 1805, and was educated at Tubingen 
and at Munich. In 1S32 he became x^rofessor of botany in 
Tubingen, a piost which he retained until his death on April 1, 
1872. Von Mohl was concerned chiefly with the structure of 
the higher forms, including both rough anatomy and minute his- 
tology. The word “protoplasm” was his suggestion; he recognized 
under the name of “primordial utricle” the protoplasmic lining 
of the vacuolated cell, and first described the behaviour of the 
protoplasm in cell-division. He also held the view now generally 
adopted of growth of cell-wall by afiposition. He first explained 
the true nature of pits, and showed the cellular origin of vessels 
and of fibrous cells; ho was, in fact, the true founder of the cell 
theory. His early investigations on the structure of palms, of 
cycads, and of tree-ferns permanently laid the foundation of all 
later knowledge of this subject: so also his work on isoetes ( 1840). 
His later anatomical work was chiefly on the stems of dicotyledons 
and gymnosperms. 

The most notable of Von Mohl’s numerous papers were republished 
in Vermhehiv Schriften (1845), His important Die Ve^rlabilische Zvlle 
appeared in 1851 (Kng. trans. 1852). See J. Sachs, History of Botany 
(1890) ; De Bary, Boianisrhe Zeitnufi (1872), p. 561; Pror. Roy. Soc., 
xxiii. I. 

MOHL, JULIUS VON (1800-1876), German Orientalist, 
brother of Hugo von Mohl (q.v.), was born at Stuttgart on Oct. 
25, 1800. Having studied theology at Tubingen (1818-23), he 
abandoned the idea of entering the Lutheran ministry, and in 
1823 went to Paris, at that time, under Silvestre Dc Sacy, the 
great European centre of Oriental studies. From 1826 to 1833 
he was nominally professor at Tubingen, but continued his studies 
in London and in Oxford. In 1826 he was charged by the French 
government with the preparation of an edition of the Shah Nama 
(Livre dcs rois), which became his life-work. The first volume 
appeared in 1838; the .seventh and last was left unfinished at his 
death, being completed by Barbier de Meynard. He resigned his 
chair at Tubingen in 1834, and .settled in Paris. In 1844 he was 
nominated to the academy of in.scriiitions. and in 1847 he became 
professor of Persian al the College de France. He served for 
many years as .secretary, and then as yiresident of the wSociete 
Asiatique. His annual reports on Oriental science from 1840 to 
1867, collected after his death under the title Viny,t~scpt ans 
(Phistoirc des etudes orientates (Paris, 1879), are an admirable 
history of the progress of Eastern learning during these years. He 
died in Paris on Jan. 3. 1876. 

His wife Mary (1793-1883), daughter of Charles Clarke, had 
passed n great part of her early life in Paris, where she was very 
intimate with Madame Rikamier. For nearly 40 years her house 
was one of the most popular intellectual ci’utre.s in Paris. She 
died in Paris on May F4, 1883. Ma<lame Mohl wrote Madame 
Recamier, with a Sketch of the History of Society in France 
(London, 186?). 

See Kathleen 0 ‘Mcar:i, Madame Mohl, her Salon- and Friends 
(1885) : and M. C. M. Simpson, Letters and Recollections of Julius and 
Maryjdohl (1887) 

MOHLER, JOHANN ADAM fi79^j-iS3S), German 
Roman Catholic theologian, was born at Iger.sheim, Wurttemlierg. 
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on May 6, 1796. He studied at Tubingen, where, after taking 
orders, he began to lecture in 1822. becoming full professor in 
182S. His most famous work, Symbolik (1832), defending Cath- 
olic doctrine against I’rotestant theologians, was perhaps the most 
effective of the polemical WTitings of its time, and provoked re- 
plies from Baur, Marheineke and Nitzsch. The feeling aroused 
in Tubingen by the controv’ersy induced Mohler to remove (1835) 
to the Catholic atmosphere of Munich. He was dean of Wurz- 
burg when he died (April 12, 1838). 

Mohler wrote Die Einhcit in der Kirche oder das Prinzip des 
Katholiiismus (Tubingen, 3825); Athanasius der Grosse u. d. 
Kirche seiner Zeit (2 vols., Mainz, 1827), besides the Symbolik 
(Eng. (runs, by J. B. Robertson, 1S43; 8th. ed., 1871-72, and Neue 
i' ntersuchnn^vn der Lchr^c^ensdtze zwischen den Katholiken u. 
Protestanfen ( 1834 L His Gesammclte Schrijten u. Aufsdtze were 
edited by Dbllinger and his PatroloRic by Reithmayr, in 1839. 

See J. Friedrich, J. A. Mohler (Munich, 1894); Vigener, Drei 
Gi'StalUn uus dem modernen Katholicismus (1926). 

MOHMANDS, a Pathan (Afghan) tribe holding about 
1, 200sq.m. of hilly country N.W. of Peshawar, in the North-west 
Frontier Province of India. This tract is hot, infertile and almost 
treeless, the hills being sparsely covered wdth low scrub, stunted 
palms amd coarse grass. Water is scarce in summer, yet the low- 
lands are malarious. The harvests depend entirely on the rainfall. 
The wl^le of this region was claimed by the amir of Afghanistan, 
but in 1893 he handed over most of it under the Durand Agree- 
ment to the Indian Government, which, however, gave a guarantee 
to the Mohmand clans, whose lands fell w'ithin the Durand line, 
that they should not lose by their severance from Kabul. These 
are known as the As.sured Clans. Owing to their poverty, even 
more than to their pugnacity, the Mohmands have always been 
l^ersislent raiders into British territory, and their forays neces- 
sitated punitive e.xpcdiuons in 1 85 1-5 2, 1854, 1864, 1879 and 
1880. culminating in the campaign of 1897, when they joined in 
the general upheaval along the north-west frontier. Descending 
in force the Mohmands burnt Shabkadar, a village in British 
territory. Immediate counter-measures being imperative, British 
forces advanced from the Malakand and Peshawar to effect a 
junction in Bajaur, a brigade being detached northward to attack 
the Mamund valley. This brigade w’as strongly opposed and 
retired with loss. It resumed the offensive, however, and defeated 
the Mamunds. Meanwhile the main force, heavily attacked, had 
repulsed the Mohmands. Those in the hilly hinterland submitted. 
Bui the Mamunds were not yet subdued and their valley had to 
be re-occupied, though they soon came to terms, British losses in 
their valley amounted to 282 men out of 1,200. 

The Mohmands played some part in Afghan history after they 
had driven off the older inhabitants of their present seats in Kafiri- 
siaii early in the i6th century. They joined in the great revolt of 
the Roshania sect in 1586 against the Mughals, and after its 
suppression retained their lands. Under the Abdali rulers of 
Kabul a Mohmand chief became stlbahddr, “governor,” of Sirhind 
province. More aristocratic by instinct than the Afghans to the 
.south, the j)ower of their chiefs of clans is weli-develoj^d, but 
they have never recognized any sui)reme head of the whole tribe, 
and even within the clan faction is strong, succession to its hcad- 
.ship being often divided and disputed. The Mohmands rule over 
a considerable mixed population of Hindus and Mohammedan 
traders and tenants, largely no doubt converts from the tribes 
they (li.spo.sse.s.sed. Their shrines are useful as sanctuaries for 
murderers, etc., but they arc not especially fanatical. A through 
trade in females kidnapped from Swat, etc., assists some clans to 
live, in spite of priestly censure, and there is a similar trade in 
hides, rice, etc., but it is mostly in the hands of non-Mohmands. 

MOHN, HENRIK (1835-1916), Norwegian meteorologist, 
was born at Bergen on May 15, 1835, and was educated at the 
C athedral School in that town and at the university of Oslo. In 
j86i he became observer at Oslo university, where in 1866 he was 
f l<Tled professor of meteorology and from 1866-1913 was director 
of The Norwegian meteorological in.stitute which he had been 
larjrt ly instrumental in founding. He carried out much valuable 
meteorological work, collaborating in 1876-8 with the mathema- 


tician Guldberg in a study of the dynamics of the atmosphert* 
and subsequently extending his investigations to the subject d: 
storms, the meteorology and oceanography of the northern At 
lantic, the climate of Norway, and use of the hypsometer. H<- 
died at Oslo on Sept. 12, 1916. 

MOHR, KARL FRIEDRICH (1806-1879), German phar 
macist, was born at Coblenz on Nov. 4, 1 806, the son of a chemist 
He studied under L. Gmelin, and, after five years at Heidelberg. 
Berlin and Bonn^ returned to Coblenz to assist his father. He 
gave up business in 1857, and devoted himself to research work 
until 3863 when he returned to the university at Bonn, where he 
died, on Sept. 28, 1879. Mohr was the leading scientific pharma- 
cist of his time in Germany; he was the author of many improve 
ments in analytical proces.ses. He invented the pinch-cock, the 
cork-borer, Mohr s balance for the determination of specific 
gra\ities and other pieces of apparatus. His methods of volu- 
metric analysis were expounded in his Lchrbuch der chemise h 
analytischen Titrirmethode (1S55). His Geschichte der Erde, einc 
Geologic auf neuer Grundlage (1866), also obtained a wide circu- 
lation. In a paper “Uber die Natur der Warme,” in the Zeitschriit 
fur Pliysik (1837^ he gave one of the earliest general statements 
of the doctrine of the ron.servation of energy. 

See Kahlbaum’s Monographhn aus der Geschichte der ChemU\ 
No. 8. 

MOHS, FRIEDRICH (i 773 ~iS 39 )» German mineralogist, 
born at Gernrode in the Harz mountains, was professor at Graz 
and at Freiburg, and, lastly, professor of mineralogy and super- 
intendent of the imperial cabinet at Vienna from 1826 onwards. 
His great work was the Grundriss dcr Mineralogie (Eng. trans., 
Treatise on Mineralogy, by Wilhelm Haidinger, 1825). He died 
at Agardo, near Belluno, Italy, on Sept. 29, 1839. 

MOHUN, CHARLES MOHUN, 4ih Baron (c. 1675- 
1712), duellist, was the son of the 3rd Baron Mohun, who died 
in 1677 as the result of a wound received in a, duel. The boy had 
no regular guardian, and before he was seventeen had become 
notorious for rowdyism, had fought a duel and had been tried on 
a charge of murdering W^illiam Mount fort, the rival of his friend. 
Richard Hill, who was in love with the actress Mrs. Bracegirdle. 
By an overwhelming majority he was found not guilty by his 
peers. This verdict has been severely criticized, notably by Ma- 
caulay, who saw in it merely a gross instance of class favouriti.sm. 
But a careful examination of the evidence (in the State Trials) 
justifies the decision, and establishes the pre.sumplion that the 
fight was fair. In 1699 Mohun was tried for another alleged 
murder, but w\as acquitted unanimously. His boon companion, 
Edward Rich, earl of Warwick (1673-1701), who was tried on 
a separate indictment for the same crime, was found guilty oi 
manslaughter. On Nov. 15, 1712, Mohun forced the 4th duke oi 
Hamilton, with whom he had been at law for some years, inlo 
a desperate duel in Hyde Park in which both combatants wen* 
killed. Thackeray has utilized this incident in Esmond. On Lonl 
Mohun’s death the barony, created in 1628 in favour of his greal- 
grandfather John Mohun (c. 1592-1640), became extinct. 

See The Whole Life and History of My Lord Mohun and the Did 
of Warwick (1711) ; J. Evelyn, Diary and Correspondence ; Historu.d 
Mss. Commission, nth Report, appendix v. (Dartmouth m.ss.) ; G. G 
Boase and W. P. Courtney, Bibliotheca cornubiensis (1874-^2): 
Howell, State Trials; and Colley Cibber, Apology^ cd. R. W. Lou« 
(1889). 

MOHUN, MICHAEL (c. 1625-1684), English actor, plpyc.l 
at the Cockpit in Drury Lane before the Civil War. He served it’ 
the king’s army, and emigrated. At the Restoration he rcturnc(. 
with Charles IL and played a great variety of parts, usually ■ 
second to Charles Hart. 

MOHUR, a Persian gold coin, used in India from the i'* 
century. Between 1835 and 1891 a gold coin, also called 
“mohur,” was struck by the Government of British India c. < ' 
was of the nominal value of 15 rupees. On the establishnieni oi 
a gold standard in India in 1899 the British sovereign 'v. - 
declared legal tender and the mohur was superseded. 

MOI, a name used collectively for the hill tribes of Tongi ’''- 
in Indo-China who are probably of mixed race with MongoiJan 
Indonesian and Caucasian blood (see MAn). Generally .siK'nkmi^ 
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;heir polity is one of pure democracy, the chief, if any, being 
fleeted. In marriage patrilineal endogamy is reported to be the 
rule, though exogamy is permitted in some groups. There are 
traces of polyandry, and of a matrilineal system of genealogy 
and inheritance. A man works for his bride in her father’s house, 
and the heir of a dead man marries his widow. They seem to be 
lJuddhist by religion, but venerate stones. The dead are in some 
j)l:ices buried, in others exposed on platforms. Trial by ordeal 
takes the form of a diving test to see which can stay under the 
longer. Like the Karens they have a quasi-Biblical legend of the 
Creation, and they have a legend about Amazons who smelt cop- 
per. They shave the heads of their children habitually, and their 
own when in mourning, a trace, perhaps, of Hindu influence. 
Their medicine-men practise legerdemain, and cure sickness by 
“extracting” the cause in the form of “dirt.” They have separate 
buildings for the unmarried, and the approaches to their villages 
.irc made under tunnels of thorn which can be cut down to block 
I he way. They use a flexible sawing thong to make fire, piston- 
bellows, the gourd organ, and as weapons the crossbow and the 
gun-arrow, both of which may be used with poison. 

MOIDORE, a corruption of the Portuguese moida d'owo^ 
literally, money of gold, the name of a gold Portuguese coin, coined 
irom 1040 to 1732. This was of the sterling value of 13s. 5id. 
It is the double moida d'ouro, of the value of 4,800 reis in 1688, 
that was current in western Europe and the West Indies for a long 
period after it ceased to be struck. It was the principal coin cur- 
rent in Ireland at the beginning of the iSth century, and spread 
to the west of England. At the same period it was current in the 
West Indies, particularly in Barbados, it was rated at 27s. 

MOIR, DAVID MACBETH (1798-1851), Scottish phy- 
sician and writer, was born at Mu.sselburgh on Jan. 5, 1798. He 
studied medicine at Edinburgh university, and practised at 
Mu.sselburgh until his death on July 6, 1851. He contributed 
prose and verse to the magazines, and particularly, with the 
signature of “Delta,” to Blackwood's. A collection of his poetry 
was edited in 1852 by Thomas Aird. The famous Life of Mansk 
Wauch, Tailor (1828) .shows his gifts as a humorist. 

He also wrote Outlines of the Ancient History of Medicine (1831), 
anil Sketch oj the Poetical Literature of the Past Half Century (1851). 

MOIRE. A textile fabric possessed of a distinctive “watered” 
or .shaded ribbed effect produced by various methods of “finishing.” 
A moir^ or “watered” finish is generally applied to fine ribbed silk 
tabrics of the poplin type, though similar effects are also some- 
times produced in cotton fabrics. Although a ribbed weave is 
more conducive to the development of a moir6 or watered effect, 
.similar effects can also be obtained with other weaves in fabrics 
of comparatively close and firm texture, and more especially in 
those produced from silk, artificial silk and merceri.sed cotton. 
The moire effect re.sults entirely from the varying angles at 
which the rays of light are reflected from the surface of the fabric. 

Moire effects are produced from two distinctly different methods 
of finishing. One of these produces the true moir6 effect, known 
“moire antique” and “moire Anglai.se,” which is a purely phy.si- 
‘ m 1 phenomenon. This “moire antique” effect is obtained by first 
liamping the material and folding it with the face side inward, 
iirul with the two selvedges running together side by side. The 
^loth is then passed between heated cylinders and under con- 
^i‘l(‘rable pressure. This is the niore permanent of the two styles. 

• he second is an imitation produced mechanically by means of 
engraved copper rollers. (H. N.) 

MOISSAC, a town of south-western France in the department 
Tarn-et-Garonne, 17 m. W.N.W. of Montauban on the South- 
ern railway between Bordeaux and Toulouse. Pop. (1926) 3,807. 
^he town owes its origin to an abbey probably founded in the 
7di century by St. Amand, the friend of Dagobert. After being 
'■e\'a stated by the Saracens, the abbey was restored by Louis of 
'^‘luitaine, son of Charlemagne. Subsequently it was made 
‘"‘pendent on Cluny, but in 1618 it was secularized by Pope 
V., and replaced by a house of Augustinian monks, sup- 
ssed at the Revolution. The town, which was erected into a 
jiMiirtiune in the 13th century, was taken by Richard Coeur de 
I-Hin and by Simon de Mont fort. Moissac stands at the foot of 


vine-clad hills on the bank of the Tarn; it is divided into two 
parts by the lateral canal of the Garonne, which crosses the Tarn 
by an aqueduct a short distance above the town. 'Fhe abbey- 
church of St. Pierre (15th cent.) has a porch of the 12th century, 
decorated with the finest Romanesque carving. St. Martin, 
the oldest of the other churches of Moissac, dates from before the 
year 1000. Moissac has paper mills, and trade in wines, fruit 
(grapes, peaches, etc.), vegetables and agricultural produce. 

MOISSAN, HENRI (1852 -1907), French chemist, was 
bom at Paris on Sept. 28, 1852. He was educated in Fremy's 
laboratory and attended lectures by Sainte-Clair, Dcville and 
Debray. In 1879 appointed to a junior post in the 

Agronomic institute, Paris, and was subsequently (18S6) pro- 
fessor of toxicology and of inorganic chemistry (1889) at the 
School of Pharmacy, and of inorganic chemistry at the Sorbonne 
(1900). He was awarded the Lacase prize in 1887 and the Nobel 
prize for chemistry in 1906; he died in Paris on Feb. 20, 1907. 

Moissan’s first research was on a biological problem and dealt 
with the interchange of oxygen and carbon dioxide in leaves, 
but he soon went over to inorganic chemistry. His early work 
in this field was on the oxides of the iron group metals, and of 
chromium; he also made a careful study of the chromous salts. 
In 1S84 he turned to the study of fluorcnc and prepared several 
new compounds, including phosphorus and organic derivatives. 
In 18S5 he found that potassium fluoride could be dissolved in 
certain proportions in liquid hydrofluoric arid to give a .Solution 
which conducted electrolytically and which remained liquid at 
low temijcratures. A year later by electrolysing this solution 
in a platinum tube using platinum -iridium electrodes he obtained 
for the first time the wonderfully active fluorine gas. He made 
a full study of the properties of the gas and of its combinations 
with other elements. In 1892 Moissan developed the electric 
arc furnace as a means of obtaining very high temperatures for 
experimental work; by its aid he prepared many new compounds, 
especially carbides, silicides and borides, and melted and volatilized 
substances which had previously been regarded as infusible. He 
prepared tiny artificial diamond? {sec Gems, Artificlal) by cool- 
ing very rapidly a solution of carbon in molten iron, and also 
discovered carborundum (silicon carbide). He studied the chem- 
istry of the carbides and the action on them of winter, and was 
led by the results to suggest that petroleum formation may be 
due to a similar process occurring in the earth. Moissan also 
prepared the hydrides of calcium, sodium and potassium, and 
found them to be non-conductors of electricity. 

His published works include Lc four clectriqne (1S97) 

Le Fluor et ses composes (1900), besides numerous papers, mainly 
in the Comptes rendus of the Sorieie ("himique. A Trait e de 
Chinue minerale (5 vols. ) was publi.'^hed under his direction in 
1904-06. 

See A. Stock in Berichte der Deutsrkrn Chrmischen Gcsellschaft (vol. 
xl., 1907) ; P. Lebeau, “Henri Moissan,” in the Bulletin de la SociH^ 
chimique de France (vol. iii., iqoS) ; W. Kamsay, “Mois.san Memorial 
Lecture,” in the Journal oj the Chemical Society (vol. ci., 

MOJI, a town of Japan, on the Kyushu side of the Shimono- 
seki Strait. It is the starting-point of the Kyushu railw'ay, and 
as there is abundance of coal in its neighbourhood, it has become 
a town of considerable importance. Pop. (1925) 95,087. It is 
the first Japanese port of call for many steamers from Europe. 

MOJSISOVICS VON MOJSVAR, JOHANN 
AUGUST GEORG EDMUND (1839-1907), Austro-Hun- 
garian geologist and palaeontologist, was born at Vienna on Oct. 
18, 1839. He studied law in Vienna university and in 1867 en- 
tered the Geological institute, becoming chief geologist in 1870 
and vice-director in 1892. He retired in 1900, and died at Mallnitz 
on Oct. 2, 1907. He paid special attention to the cephalopoda 
of the Au.strian Trias. With Melchior Neumayr (1845-90' he 
conducted the Beitrd^e sur Paldontologie und Geologie Oesier- 
reich-Ungarns. In 1862, with Paul Grohmann and Dr. Guido von 
Sommaruga, he founded the Au.strian Alpine club. 

His publications include Das Gehirge um Hallsiati (i873-7()) ; Die. 
Dolomitrisse von Sudlirol und Venetien (1S78-80); Grundlinien der 
Geologie von Bosnien-IIerzegmvina (1880) with E. Tiet/o and 
Bittner; Die Cephalopoden der mediierranen Trias provhiz (1882) ; 
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Die cephalopoden der Hallstditer Kalke (1873-1903) ; and Beiirdge zur 
Kenntnhs der obertriadischen Cephalopodenfaunen dcs Himalaya 
(1896). 

MOKANNA {aDMoqanmi\ the Veiled), the name given to 
Hakim, or ‘Ata, a man of unknown parentage, originally a fuller 
in Merv, who posed as an incarnation of Deity, and headed a 
revolt in Khorasari against the caliph Mahdi. For about three 
years he sustained himself in the field against the troops of the 
caliph and for two years longer in his fortress of Sanam; then, 
reduced to straits in 779, he and his followers took poison and 
set fire to the fortress. He is a hero of Moore's Lalla Rookh. 

MOKHA (Mocha, properly Makha), a town in Arabia on the 
Red Sea coast is"" ^9' N. and 43° 12' E. Formerly the chief port 
for the ^'emen coffee export, it has much diminished in importance. | 
The coffee grown in the mountain districts of Haraz, Uden, and 
Ta'iz is now shipped at Hodeida or Aden, though the article retains 
the trade name of “Mocha." The tow’n lies in a small bay 40 m. 
N. of Perim at the southern entrance to the Red Sea. The neigh- 
bouring country is an arid plain, the town being supplied with 
water by an aqueduct from the village of Muza, situated 16 m. E. 
This is probably the Muza of the Periplus, a great seat of the Red 
Sea trade in antiquity, which like other old Tehama towns, 
formerly seaports, has long since been left bv the receding sea. 

MOKSHANY, an agricultural town of Russia, in the prov- 
ince of Penza, in 53'’ 25' N., 44'' 35' E. Pop. (1926) 9,786. 
Mokshany was built in 1535 as a fort to protect the country 
from the raids of the Tatars and the Kalmucks and is supposed j 
to occupy the site of the Meshcheryak town of Murunza, men- ■ 
tinned as early as the 9th century. i 

MOLASSES, the syrup obtained from the drainings of raw j 
sugar or from sugar during the process of refining. In American 
usage the word usually applies to both forms of the syrup, but in 
English usage the second form is more usually known as “treacle” 
(see Sugar ). The word, which in early forms appears as melasses, 
molassos, etc., is from the Port, melaqo^ or Fr, mMasse, cf. the 
late Lai. mellaceum, syrup made from honey (mel). The geo- 
logical term “molassc” (Lat. mollis) is applied to the soft green- 
ish sandstone of the di.strict between the Jura and the Alps. 

MOLAY, JACQUES DE (d. 1314). last grand master of 
the Knights Templars, was born at Molay (Haute-Saonc), about 
the middle of the 13th century. He entered the order in 1265 
at Beaune in the diocese of Autun, and set out for the East to 
take part in the defence of the Holy Land against the Saracens. 
About 1295 he w^as elected grand master of the order. After the 
Templars had been driven out of Palestine by the Saracens, De 
Molay took refuge with the remnant of his followers in the 
island of Cyprus. Here, he received a summons (in 1306) from 
Poix: Clement V. to go to Paris. De Molay left Cyprus with a 
retinue of 60 followers, and made a triumphal entry into Paris. 
On Oct. 13, 1307 every Templar in France was arrested, and a 
prolonged examination of the members of the order was held. De 
Molay, probably under torture, confessed that some of the charges 
brought against the order were true. He was kept in prison for 
several years, and in 1314 he was brought up with three other 
dignitaries of the Temple before a commission of cardinals and 
others to hear the sentence (imprisonment for life) pronounced. 
De Molay then withdrew his confession. The king immediately 
gave orders that De Molay and another of the four, who had also 
recanted, should be burnt as lapsed heretics. The sentence was 
carried out on March ii (or 19th), 1314. 

For the charges brought against the Templars and the famous 
process in connexion with them, see Templars; J. Michelet, Proch 
dcs Templiers (1841-51) and Lavorat, Proch des freres et de Vordre 
du Temple d'(^rh des pieces Mdites publUes par M. Michelet (1888) ; 

E. Bc.sson, “Etude sur Jacques de Molay” in Memoiiles de la soc. 
d*f.midation du Daubs fBesangon, 1876) ; H. Prutz, F.utwkkelung und 
Untergang des Tempelherrenordens (Berlin, 1888). 

MOLD (formerly Mould, Welsh Y Wyddgrng), market town 
of Flintshire, north Wales; on the L.M.S. railway (Chester and 
Denbigh branch), ii m. from Chester. Pop. of urban district 
(1921) 4.659. At the north end of the town, Bailey Hill, partly 
natural and partly artificial, was an early fortification, and in old 
records is known as Moaldes, Monhault, orMonthault (de monte 


alto), Maes Garmon (the battlefield of Germanus) associated 
with early Christian legend, is about a mile west of Mold. Mold 
castle, probably built by Robert Monthault (temp, William 
Rufus), often changed hands in Welsh border-warfare. 

MOLDAVIA, an autonomous republic of the Ru.ssi.m 
S.F.S.R., created in 1925. Area S,2ScS sq.km. Pop. (192(1. 
567,306. It is situated on the left bank of the Dniester river, in 
the Ukrainian S.S.R. between 48° 12' and 46° 32' N. and 28° 30' 
and 30° 06' E. Autonomy was granted to the region becau.'^c 
refugees from Bessarabia, after the occupation of that country 
by the Rumanians, expressed a desire for cultural independenci 
The population consists of Ukrainians 48-5%, and Moldavian.- 
30-1%, the rest being Jews, Germans, Bulgarians, Poles, Czech.^ 
and Greeks. Its surface consists of a plateau sloping gently from 
north-west to south-east, deeply dissected by small streams with 
steep banks. The great number of ravines thus cut in the spongy 
loess arc unfavourable to agriculture, especially as the heavy rain- 
storms of June and July often wash the surface soil away. The 
soil is chiefly black earth. The climate is extreme and most rain 
falls in very heavy storms during the growth of crops, so that the 
harvest is often damaged by these floods. 

Agriculture thus labours under heavy disadvantages and has 
more than the usual element of chance : this has tended to prevent 
progress, and to lower social conditions. The chief crops are 
maize, wheat, rye and sunflower seed. Sugar beet, makhorka 
tobacco, fruits and vines are also cultivated. The number of 
cattle is poor compared with that in the rest of the Ukraine and 
diminished markedly after the bad harvest of 1924. Peasant in- 
dustries to supplement the uncertain harvest are wide.spread and 
include the preparation of foodstuffs, flour-milling, oil-pressing 
and wine-making, the making of leather goods, especially boots 
and shoes, purses, etc., and the preparation of homespun garment .s. 
Clay and alabaster are also worked, and household utensils, wood, 
metal and pottery made. Manufactures are little develoixid. 

Balta was at first declared to be the temporary administrative 
centre and a hope was expressed that ultimately Kishinev and 
the surrounding district would be detached from Bessarabia and 
joined to the republic, and that Kishinev would then become the 
I administrative centre. In 1928, however, Birzulav (Birzula), a 
small town of 9,973 inhabitants, in 47° 45' N., 29° 30' E. was 
declared the administrative centre. The railway net is compara- 
tively good, but roads are poor, and become impassable in llocul 
time, those on the ravine slopes being sometimes completely 
washed away. The literacy rate is low and this militates against 
efforts to introduce scientific improvements to prevent the wash- 
ing away of the surface of ravines. (Sec Black Earth Area ) 
The system of agriculture is mainly the traditional three-field 
system and agricultural implements are old fashioned and, in a 
population of fugitives, often lacking altogether. The migration 
of refugees into an area where the allotment of land to each 
peasant was already small, especially in view of the meteorological 
risks in this region, has created a very difficult problem. 

The lack of diplomatic relations between Russia and Rumania 
and the consequent closing of the Dniester for trade between the 
two countries complicates the situation, and the region, whi<h 
suffered severely during the war and civil war of 1914-20, and 
the famine conditions of 1921 and 1924, is in an unsettled soci.d 
and economic condition. For the history see Riimania. 

MOLDAVIA, a former principality of south-eastern Europe 
constituting, after its union with Wallachia on the glh of Novn . 
ber 1859, a part of Rumania (q.v.), 

MOLDAVITE: see Tektite. 

M0L£, LOUIS MATHIEU, Comte (1781-1855). 
statesman, was born in Paris on Jan. 24, 1781. His fathc? ‘ 
president of the parlement of Paris, was guillotined during die 
Terror, and Mold’s early days v;erc spent in Switzerland 
in England with his mother, a relative of Lamoignon-M^di'*' 
herbes. After his return to France Napoleon attached him to die 
staff of the council of state, and subsequently gave him menv 
high offices. Except for a short term of office as ministei oi 
marine he was in opposition under the Restoration. He was lou 
eign minister, without real power, for a few months in 1830, 
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111 1836 he became prime minister and foreign minister. Personal 
. fid political differences rapidly arose between Mole and his 
ihicf colleague Guizot, and led to an open rupture in March 1837. 
Mole, supported by Louis Philippe, held his ground against the 
general hostility until the beginning of 1839, when the chamber 
was dissolved, but Mole resigned on March 31, 1839. After the 
K volution he sal in the Constituent Assembly, and in 1849 
i.fgislative Assembly, where he was one of the leaders of the 
Right until the coup d'etat on Dec. 2, 1851, drove him from public 
iitc. He died at Champlatrcux (Seine-et-Oisc ) on Nov. 23, 1855. 

See P. Thurcau-Dangin, Histoire, de la monarchie de juillet (1884- 
(y.?) ; and Robert Cougny, Diet, des parlementaires jrawQais (1891). 

mole, MATHIEU (1584-1656), French statesman, son 
(.1 Edouard Mole (d. 1614), who was for a time procureur- 
I'/neral, was educated at the University of Orleans. Admitted 
(onseillcr in 1606, he was president aux requetes in 1610, pro- 
curenr-ji,eneral in succession to Nicolas de Bellievrc in 1614, and 
lu‘ took part in the assembly of the notables summoned at 
Rouen in 1617. He fought in vain against the setting up of spe- 
lial tribunals, or commissions, to try prisoners charged with 
political offence.s, and for his persistence in the case of the 
brothers Louis and Michel de Marillac he was suspended in 1631. 
In 1641 he was appointed first president of the parlement. 

In the long conflict between Anne of Austria and the parlement, 
Mole played a conciliatory part. In the popular tumult known as 
the day of the barricades (Aug. 26, 1648) he sought out Mazarin 
and the queen to demand the release of Pierre Broussel and his 
colleagues, whose seizure had been the original cause of the out- 
break. Next day the parlement marched in procession to repeat 
Mole's demand. On their way back they were stopped by the 
crowd. '‘Turn, traitor,” said one of the rebels to Mole, seizing 
him by the beard, “and unless you wish to be massacred, cither 
bring back Brous.sel or ])ring Mazarin as a hostage.” Many magi.s- 
t rules fled; the remnant, headed by the intrepid Mole, returned 
lo the Palais Royal, where Anne of Austria was induced to 
release the prisoners. 

Mole failed to prevent the outbreak of the first Fronde, but 
be* negotiated the peace of Rueil in 1651. He refu.sed honours and 
n‘wards for him.self or his family, but became keeper of the seals, 
and therefore retired from the presidency of the parlement. He 
died on Jan. 3, 1656. 

The M^moires of Mole were edited for the Socicte de I’histoirc dc 
trance (4 vols., i8ss) by Aime Champollioii-Fieeac, and his life was 
urittrn by Buron A. G. P. de Barantc in Le Parlement el la Fronde 
U85(;). Sec also the memoirs of Omer Talon and of De Retz. 

MOLE,(i) a small animal of the family Talpidae {see below), 

I .M a mark, or stain, and particularly a dark-coloured raised spot 
‘•n the human skin. This word, O.E. mdU is probably cognate 
with Lai. viaculus, spot. Its meaning of stain is seen in the cor- 
njpled form “iron-mould,” properly “iron-mole,” a stain pro- 
duced on limm or cloth by rust or ink, (3) a large structure of 
nibble, stone, or other material, u.sed as a breakwater or pier 
‘''C'c Brkakwater). This word comes from Lat. moles, a mass, 
l irgf structure. The “Mole of Hadrian” is the mausoleum of that 
emperor, now the castle of St. Angelo, at Rome. 

In zoology the name of mole is applicable to the common mole 
' Talpa europaca). a small, soft-furred, burrowing mammal, with 
niinute eyes, and broad, strong fore-limbs, adapted for digging, 
belonging to the order Insectivora and the family Talpidae. In 
‘ wider sense may be included under the same term the other Old 

orld moles, the North American star-nosed and other moles, 
'be* African golden moles of the family Chrysochloridae ; and, in 
>'till looser sense, to the Asiatic zokors, the African strand-moles, 
b' longing to the order Rodentia, and the Australian marsupial 
n-ole. 

The common mole is about six inches long, with a tail of 
"iic' inch. The body is long and cylindrical, and, owing to the 
btrward position of the front limbs, the head appears to rest 
b' tween the shoulders; the muzzle is long and obtusely pointed, 
rminated by the nostrils; the minute eyes are almost hidden by 
fur; the ears arc without conches, opening on a level with 
surrounding skin; the fore-limbs are short and muscular, 


terminating in broad, naked, shovel-shaped feet, the palms directed 
outwards; the hind-feel are long and narrow, and the toes have 
slender claws. The body is densely covered with soft, erect, 
velvety fur, generally black, with a greyish tinge. Albino and 
other colour varieties are known. 

The food of the mole consists of earthworms, in pursuit of which 
it forms underground excavations. The mole is most voracious 
and, if deprived of food, succumbs in from ten to twelve hours. 
Moles take readily to the w'titer. The sexes come together about 
the second week in March, and the young — generally from four 
lo six in number — are brought forth in about six weeks. 

Much misconception has prevailed with regard lo the structure 
of the mole's “fortress,” i.e., the large breeding hillock, which is 
generally placed in bu.shes, or amid the roots of a tree; a good 
account, however, is given by Adams {Mem. Manchester Lit. 
and Phil. Soc. 1903, vol. 47). Moles are di.slikcd on account of 
the way in which they spoil lawns and pastures, and they destroy 
large numbers of the useful earthworm; but they are useful in 
aerating and turning the soil. The mole is the most important wild 
fur-bearing animal of the British Isles {see Fur). The geographi- 
cal distribution of the mole is very wide. 

MOLECULE, CHEMICAL. The chemical molecule is us- 
ually defined as the smallest part that exists free in the gaseous 
form of a chemical substance. A very large number of chemical 
substances, however, have never been obtained in the ga.seous 
form, and, in fact, many .substances are incapable of existence ex- 
cept in the solid form. The compound chemical substance, alum, 
for example, decomposes on melting and exhibits no trace of vol- 
atility; it can be subdivided mechanically almost an infinite 
number of times without any change in chemiial properties ap- 
pearing, though it can be ultimately rc.solved by chemical processes 
into the five elementary substances, potassium, aluminium, sul- 
phur, oxygen and hydrogen. Obviously (here must be some stage 
in the subdivision of alum at which further subdivision will de- 
stroy the individual sub.stance and reveal the presence of the 
elementary con.stituents: this ultimate stage is the stage of the 
molecule. A molecule thus represents the limit of subdivision of 
a substance at which the chemical properties are wholly retained. 

Chemical science is not directly concerned with the absolute 
sizes of either molecules or atoms, all molecular and atomic 
weights being multiples of an arbitrary unit. The element selected 
as the standard was originally hydrogen, a.s the lightest known 
gas. For purposes of convenience (acces.sibility of measurement, 
etc.), the modern standard is the gas, oxygen, which is approxi- 
mately 16 times as heavy as hydrogen. Taking oxygen as 16, the 
atomic weight of hydrogen is i-oo8, which for most practical 
purposes is taken as unity. Thoueh chemistry is concerned only 
with these relative weights, it is po.ssible on chemical considera- 
tions to obtain some very approximate idea of the absolute 
weights of molecules and atoms. 11 one grain by weight of the 
colouring matter, fluore.scein, is dissolved in 354 gallons of water, 
the yellow colour is just perceptible in a .single drop of the 
solution. This drop contains i , 500,000.000th part of the original 
fluorescein. Though this dilution is at the visual limit of fluores- 
cein detection, it is still very far from the molecular stage. If 
the single drop, however, is diluted with water a further four 
million million times, a drop of the resulting solution would con- 
tain a molecule of fluorescein, and it is known by chemical analy- 
sis that the fluorescein molecule is 332 times a.s heavy as a 
hydrogen atom. 

In the early days of chemical science the di.stinclion between 
atoms and molecules was not appreciated. John Dalton, the 
founder of the atomic theory, in 1808 regarded the atom as the 
smallest ultimate weight of both elements and compounds. He 
thus referred, for example, to the ultimate particle of the com- 
pound of nitrogen unci hydrogen as an atom of ammonia. The 
term atom is no longer used in connection with compound par- 
ticles, and is reserved .solely for the ultimate particles of elements. 
Dalton assumed that the elementary gases were composed of 
individual atoms, and that chemical combination occurred simply 
atom lo atom. In the same year J. L. Gay Lussac discovered the 
“law of simple multiple proportions by volume," which, in modern 
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terms, states that the paseous volumes of substances taking part 
in a chemical change and the total change of volume, if any, are 
small integral multiples of a common factor of these volumes. 
In a very great number of cases it was known that the volumes 
of gases taking part in chemical changes were equal, and in 1811 
Amadeo Avogadro put forward the hypothesis that equal volumes 
of gases under the same conditions contain the same numbers of 
particles. Avogadro used the term molecule in the sense in which 
Dalton had u.sed the term atom, and distinguished the gas particle 
by the term integral molecule. The simple term molecule is now 
resc^^ed solely for gas imrticles and ultimate particles of com- 
pounds. By means of this h5T>othesis as to gas particles, Avoga- 
dro was enabled to discern that the gas particles of nearly all the 
elcmonis were made up of more than one ultimate particle or 
atom, the majority of the elements possessing diatomic particles 
or molecules. The molecules of hydrogen and chlorine, for 
example, were deduced to be double, on the ground that the gas- 
eous hydrogen chloride they formed had double the volume of the 
hydrogen or chlorine used in the combination. Similarly, oxygen 
had a diatomic molecule, because the volume of water vapour 
was double the volume of oxygen used or obtainable from it, and 
nitrogen likewise, because ammonia gas was double the volume of 
nitrogen obtainable from it. Avogadro’s hypothesis and his deduc- 
tions therefrom were disregarded, and confusion about atomic and 
molecular weights prevailed in chemistry for nearly half a cen- 
tur\\ But the hypothesis was revived in 1858 by another Italian, 
Stanislao Cannizzaro, who showed that all known phy.sical and 
chemical facts confirmed its validity, and that the inferential dis- 
tinction made possible between atoms and molecules reconciled all 
the contradictory experimental results accumulated since the 
beginning of chemistry as a science. 

Avogadro's hypothesis, that equal volumes of gases under the 
same conditions of temiicrature and pressure contain the same 
number of molecules, necessarily involves that the weights of 
equal \ olumes of gases arc the relative weights of their molecules 
or that the ratio of densities of ga.ses is the ratio of their molecular 
weights. The method of dcn.sity is the fundamental method of 
determining molecular and atomic weights in chemistry, the 
atomic weight of an element IxMng the smallc.st weight of it ever 
found in its molecular weight or in (he molecular weight of any 
of its compounds. The method of gas or vapour den.sity for deter- 
mination of molecular weight is, however, inapplicable to the 
cases of elements and compounds that are not vaporizable under 
experimental conditions, and other methods have to be resorted 
to. Minimum values for molecular weight can be obtained for 
the majority of non-volatile compounds by the method of equiva- 
lents. For example, fluorescein combines by replacement of 
hydrogen with alkalis to form salts in the proportion of 332 parts 
of fluorescein to one equivalent of an alkali metal. As a molecule 
cannot contain less than one atom of hydrogen, the least molec- 
ular weight of fluorescein is 332. This method is in common use 
to determine the molecular weights of organic acids by the for- 
mation of silver salts. If the basicity of the acid is known, i.e., 
the number of hydrogen atoms that are replaceable, the true 
molecular weight is equal to the apparent molecular weight multi- 
plied by the basicity. This method of equivalents may be used 
for all compounds, whether they contain hydrogen or not. All 
that is required is the percentage composition of any one con- 
stituent of a compound, the minimum molecular weight being a 
hundred times the atomic weight of the constituent divided by 
the percentage of it in the compound. 

Investigation of the properties of solutions has disclosed that 
an internal pressure called the osmotic pressure is set up in liquids 
by the presence of dissolved substances, such that this pressure 
is approximately equal to that exertable by the same weight of 
the .substance if it existed as a gas and occupied the same volume 
as the .solution. Comparison of osmotic pressures thus furnishes 
a method of determining relative molecular weights, by reference 
to .‘juch properties as are deixjndent on osmotic pressures. These 
properties are lowering of the vapour pressure of the solvent, 
elevation of its boiling p)oint. depression of its freezing point, and 
lowering of its solubility for other .substances. Comparisons of 


molecular weights by these methods are seldom more than 
proximately correct, but they are invaluable in deciding whi(h 
multiple of the equivalent weight is the molecular weight. A linii 
tation to this method is the fact that many substances are clt 
composed or dissociate into smaller parts on solution. Substani 
that dissociate on solution form electrolytes, solutions that con 
duct electricity and give rise to abnormally high osmotic pres- 
sures. S. A. Arrhenius in 18S4 showed that the abnormality Wa. 
due to ionization, each ion contributing to the osmotic pressuie 
an amount equal to that of the non-ionized molecule, and th»‘ 
electrical conductivity being proportional to the number of ions. 
Measurements of conductivity thus supplement the osmotic pres- 
sure method and enable determinations of molecular weight to lit- 
made even for substances which dissociate on solution. 

Where only the equivalent weight of a compound is known, 
valuable indications as to the true molecular weight may often be 
obtained by analogy with other similar compounds. These analo- 
gies are usually based on resemblances in composition, in valency 
of the constituent atoms, in constitution and the spatial distribu- 
tion of the atoms or groups of atoms, and in crystalline form 
(isomorphism). (J. D. M. S.) 

MOLE-RAT, the name of a group of blind burrowing rodents, 
typified by the large grey Spalax typhlus of eastern Europe. 
Western Asia and Egypt, which represents the Old World family 
Spalacidae. The mole-rats are characterized by the want of dis- 
tinct necks, small or rudimentary ears and eyes, short limbs pro- 
vided with powerful digging claws, and a rudimentary tail; they 
make burrows in sandy .soil, and feed on bulbs and roots. Bamboo- 
rats (Rhizomys) from India and Burma, and Tachyoryctes from 
East Africa, differ by the absence of skin over the eyes, the pres- 
ence of short ears, and a .short, sparsely-haired tail. They bur- 
row among tall grass, or at the roots of trees. Another group is 
the African family Batkyergidae, which contains the Nuked Mole- 
rats of East Africa (Hcteroccphalus). (See Rodentta.) 

MOLESKIN, a term employed not only for the skin of a 
mole but also, from a real or fancied resemblance, for a stout, 
heavy cotton fabric of leathery consistence, woven as a satin 
(will on a strong warp. It is much worn by working-men, anti is 
used for gun-cases, carriage-covers, and other purposes in which 
a fabric capable of resisting rough usage is desirable. 

MOLESWORTH, MARY LOUISA (1839-1921), Scottish 
writer, daughter of Major-General Stewart, of Strath, N.B., was 
born in Rotterdam on May 29, 1839, and was educated in Great 
Britain and abroad. In 1861 she married Major R. Molcsworth. 
Her first novels, Lover and Husband (1869) to Cicely (1874 ^ 
appeared under the pseudonym of “Ennis Graham.” Mrs. Molc.s 
worth is best known as a writer of books for the young, such as 
Tell Me a Story (1875), Carrots (1876), and The Cuckoo Clock 
(1877). She died in London on July 20, 1921. 
MOLESWORTH, ROBERT MOLESWORTH, ist Vis 

COUNT (1656-1725), was the son of Robert Molcsworth, a Crom 
wellian who made a fortune in Dublin. He supported William 
of Orange and in 1695 became a prominent member of the Irish 
privy council. In 1716 he was created a viscount. He was sue- 
ceeded by his two sons, John, 2nd viscount (1679-1726), and 
Richard, 3rd viscount (1680-1758), the latter of whom 
Marlborough’s life at the battle of Ramillies and rose to be n 
field-marshal. The 3rd viscount’s son Richard Nas.sau (i 748 -' 9 .^ ' 
succeeded to the title, which has descended accordingly. 

A great-grandson of the ist viscount, John Edward Nassau 
MOLESWORTH (1790-1877), vicar of Rochdale, was a well-knowr- 
High Churchman and controversialist; and two of his son.s hi 
came prominent men— William Nassau Moles worth (t^i' 
90), author of History of England 1830-1871 (1871-73), ' 

of the Reform Bill (1865), and History of the Church of fore- 
land (1882); and Sir Guilford Molesworth (b. 1828), an < 
nent engineer and economist. 

MOLESWORTH, SIR WILLIAM, Bart. (1810-1S55 

English politician, son of the 7th baronet, was born on May ’ 
1810 in London. After succeeding to baronetcy in 1823, he stiuh'"' 
at Edinburgh, Cambridge, Offenbach, Rome and Naples. On I 'y 
passing of the Reform Act of 1832 he was returned to parliami J ^ 
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lor the eastern division of Cornwall. He made the acquaintance 
of Grote and James Mill, and in April 1835 founded, in con- 
junction with Roebuck, the Londoit Review^ as an organ of the 
Philosophic Radicals.” After the publication of two volumes 
!u* purchased the Westminster Review y and for some time the 
united magazines were edited by him and J. S. Mill. From 1837 
:o 1841 he sat for Leeds, and acquired considerable influence in 
: he House of Commons by his speeches and by his tact in presiding 
over the select committee on transportation. But his Radicalism , 
made little impression either on the house or on his constituency. | 
1 rom 1841 to 1845 he had no seat in parliament, occupying his 
It'isure time in editing the works in Latin and English of Thomas 
Hobbes of Malmesbury, a recreation which cost him no less than 
iopoo. In 184.S he was returned for Southwark, and retained 
I hat seat until his death. On his return to parliament he devoted 
pecial attention to the condition of the colonies, and was the 
.indent champion of their self-government. In January 1853 Lord 
Aberdeen included him in the cabinet as first commissioner of 
works, the chief work by which his name was brought into promi- 
nence at this time being the construction of the new Westminster 
bridge; he also was the first to open Kew Gardens on Sundays, 
in July 1855 made colonial secretary but he died on Octo- 

ber 22. He married in 1844, but had no children, and the baron- 
etcy passed to a cousin. 

The titles of his speeches and works are given in the Bibl. Cor~ 
nuhivnsh, vol. i. and iii. See also Mrs. Grote’s The Philosophical Radi- 
nils (1866) and Mrs. Fawcetts Lijc (1903). 

MOLFETTA, a seaport and episcopal see of Apulia, Italy, in 
ihe province of Bari, 10 m. N.N.W. of Bari by rail. Pop. (ig2i), 
40,242. The old cathedral of S. Conrad is Romanesque. The old 
town is surrounded by walls; the new town is more spacious, and 
is an active seaport. The town was given by Charles V. to 
the duke of Termoli in 1522, and was sacked by the French under 
Lautrec in 1529. In 1640 the fief passed to the Doria, then to 
the Spinola family. Two miles south-west is the Pulo di Molfctta, 
a large circular depression in the plain, on the edge of which was 
;in important neolithic settlement. 

MOLIERE (162 2-1 6 73 L the name taken by the great French 
.iclor and dramatist, Jean Baptiste Poquelin. He was bom in 
Paris, probably in Jan. 1622. His certificate of baptism is dated 
Jan. 15 of that year, in the parish of St. Eustache. The. place of 
his birth is disputed. Part of his boyhood and early youth was 
Iiassed in a house known as the maison des singes at the corner 
of the Rue St. Honore and the Rue des Vieilles Etuves, but in 
1622 his father may have occupied another house in the same 
street. The maison des singes no longer exists, but there is extant 
the drawing of a pillar of the house which stood at the angle of 
ihe street, decorated with sculptures representing a group of 
monkeys playing about an orange tree. The monkey was tradi- 
tionally the emblem of the comic actor. If Moli^re was not born 
in the maison des singes y his destiny was at least symbolically 
determined for him when his father moved to it a few years later. 

Jean Poquelin, Moliere’s father, came of an old family of 
Pcauvais which for generations had been engaged in the same 
trade. Jean Poquelin, upholsterer, and the son of an upholsterer, 
married Marie Cresse, the daughter of an upholsterer, and in 
ih3i, when Moli^re was only nine years old, succeeded his uncle 
as valet tapissier de chambre du roi. Six years later he arranged 
tliat his son should have the reversion of this office. The young 
Moliere was to go the way of his ancestors. There was nothing 
'vhich pointed to unusual genius in the family, though Marie 
t >esse was clearly a woman of taste and method. She had a Bible, 

T copy of riutarch\s Lives, excellent furniture and a plentiful 
"jpply of linen. Jean Poquelin was of a shrewd and amiable dis- 
j'osiiion, with a faith in education which reminds us of M. 
Jourdain. But the books in his house belonged to his wife, and 
supreme ambition was, undoubtedly, that his son should suc- 

cd him in the family business. 

The biographers of Molifere look for early signs and influences 
I'lat might have turned him towards the theatre, but the evidence 

extremely suspect. Grimarest (1705) tells us that Louis Cress6, 
Pac maternal grandfather of Molierc had a passion for the stage 


665 

and that he perfidiously advised Jean Poquelin to release his 
grandson from the shop and send him to the celebrated college 
of the Jesuits at Clermont. This story is extremely improbable. 
Noblesse oblige, Louis Cresse was himself an upholsterer. The 
college of Clermont, moreover, was hardly a preparation for the 
stage. It is more reasonable to believe that Jean Poquelin, of 
his own initiative and from a wise belief in the value of learning, 
decided that his son should have as good an education as ])ossible 
in preparation for his duties at the court. There is no sign in 
Moliere of any vocation for the stage till he left college as a 
young man of 20. The utmost we can say of him in early boy- 
hood is that he had special opportunities of frequenting the 
theatre. One of the friends of Jean Poquelin, also an upholsterer, 
was one of the masters of the Conjrerie dr la Passion, and in the 
theatre of the Hotel de Bourgogne, which was owned by the 
Confrericy the masters had a private box reserved for them and 
for their friends. This box was known as le parodis, and paradise 
it may well have been for the young Molicrc. There he would see, 
as a child, the tragedies of the period and the famous buffoons, 
Turlupin, Gaulticr-Gargouille and Gro.s-Guillame, then at the 
height of their popularity. The father of Moliere himself, more- 
over, inherited two boxes within the enclosure of the lamous 
fair of St. Germain, the home of the theatre de la foirCy where in 
the first half of the 17th century Bary and Orvietan delighted 
the crowd with their burlesques. 

Marie Cresse died in 1632, when Moliere was only ten years 
old, and a year later Jean Pociuelin married Catherine Fleuretle. 
There is no evidence in support of the allegation that Catherine 
in any way disliked or neglected the children of Marie Cresse, 
and critics who have assumed that she served as a model ior the 
odious step-mother in Le Malnde Imaginnire betray more inge- 
nuity than common sense. Catherine died within three years of 
her marriage, .so that Moliere knew her only between the ages ol 
10 and 13. It is difficult to establish when exactly he wenl» to 
Clermont. The evidence is conflicting. Clearly, however, his 
education was at no time neglected. There can be no doubt of the 
pride and affection with which Jean Poquelin regarded the eldest 
child of his first marriage. The college at Clermont was attended 
by the .sons of the best families in Franci?, and Jean J’oquelin 
must have had considerable influence, or the young Moliere must 
have shown considerable promise, to secure ailmission. Moliere 
at Clermont acquired a thorough grounding in the humanities. 
Terence is said to have been his favourite dramatist, and Lucre- 
tius was his chosen philo.sopher. Special attention was paid to 
the French language, and the ma.sters cultivated in their pui)ils 
a love of poetry and the theatre, encouraging them to compose 
and to produce ballets and plays. The attendance ol Moliere 
partly coincided with that of hi.-, future patron, the Prince de 
Conti, though the prince was nearly eight years younger. Tradi- 
tion, questioned in this as in so many other points by modern 
re.scarch, obstinately affirms that, with Chapelle, his friend in later 
years, and with Cyrano de Bergerac and others, he studied ])hiloso- 
phy under the celebrated Gas.sendi. Gassendi, to the scandal of his 
contemporaries, was a champion of Epicurus and the most for- 
midable adversary of Descartes. Whether Moliere was actually a 
member of the group of privileged youths who had private lessons 
from Gassendi may be doubled, but there is no doubt at all con- 
cerning his studies in philosophy. He is said to hav^c translated Lu- 
cretius. The translation is unhappily lost, but its existence is 
attested by several independent witnesses and is hardly ojjen to 
doubt. The plays arc enough to show that Moliere w^as thor- 
oughly familiar with the philo.sophic learning of the time. There 
is, on the other hand, nothing to justify the legend that Moliere 
was ever at the Sorbonne, or that he studied theology. On leaving 
Clermont, however, he almost certainly studied law and was 
probably called to the bar in 1641. 

MADELEINE bA JART 

The formal and academic education of Moliere was now com- 
plete, and he was presumably expected to devote himself hence- 
forth to his father’s business. The question when exactly Moliere 
first met Madeleine Bejart, a meeting which was decisive for his 
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career, has been much disputed. The likeliest hypothesis is that 
he met her in Paris immediately on leaving college. The Bejarts 
were nt'ar neighbours of the Poquelins in the Rue St. Honore. 
Madeleine was already perhaps an actress, and certainly a sub- 
ject of lively interest to her neighbours. She was 24 years of 
age. Four years previously she had been the mistress of the 
brilliant and adventurous Comte de Modene, and .she was the 
mother of a child formally acknowledged by the count. She was 
clearly in no respect a safe companion for the inheritor of a 
respectable middle-class tradition; and. if Moliere were already 
acquainted with her in 1642, Jean I'oquelin would be glad of the 
very suitable opportunity which soon occurred of .sending him 
away from Paris for a time. In 1642 Louis Xlll. went to Nar- 
bonne, and, according to Grimarest, Jean Poquelin arranged for 
his son to accompany the royal household as valet tapissier and 
thus fulfil the duties which had been so carefully reserved for 
him by the arrangement made in 1637. There is no good reason 
to doubt the statement of Grimarest, and we may, therefore, as- 
sume that Moliere had on this occasion his first view of the 
provinces where he afterw'ards wandered as an actor for 13 years. 

The precautions of Jean Poqut^lin were in vain. Moliere re- 
turned to Paris probably in the late summer of 1642, where he 
almost immediately abandoned his father s busine.ss, and adopted 
a theatrical career. On Jan. 6, 1643, he .signed a document .sur- 
rendering his right to the reversion of the post of valet tapissier 
secured to him six years previously, and acknowledging the receipt 
from his father of 630 livres. The money was to be spent for a 
purpose which for the moment was unspecified, but which was 
revealed six months later in the celebrated contract signed in 
the hou.se of the Bejarts on June 30, 1643, by the founders of 
the lUustrv Theatre ^ a document which the Comddie Framboise 
regards as the first of its charters. 

The enterprise with which Moliere thus became identified was 
due* to the initiative of the family of which Moliere may hence- 
forth be regarded as an adopted member, and particularly of 
Madeleine who was the leading spirit in the new company. Her 
father, Joseph Bejart, an official in the Department of Fore.stry, 
had died earlier in the year, leaving a widow with five children 
and a number of debts. Three of his children, Joseph, Madeleine 
and Genevieve, joined the new company, and the other members 
of the troupe were of a similar standing, persons of small degree 
in the estimation of Jean Poquelin and of a Bohemian inclina- 
tion. Madeleine, who w’as to be the friend and adviser of Moliere 
for 30 years, and always the business man of the company, was 
of an amiable and free disposition — generous, affectionate, loyal 
in her friend.ships, able and prudent in the management of her 
affairs. There is no proof that she was at any time his mistress, 
and it is clear, despite everything that has been written to the 
contrary, that she never attached any importance to that aspect 
of their relation.ship — ^if, indeed, it ever existed. Her affection 
for Moliere was from the first maternal rather than passionate. 

This brings us to the most obscure of the many problems 
which •confront the biographer of Moliere, and it may be well 
to dispo.se of it as briefly as po.s.sible before following him into 
his theatrical career. On Feb. 20, 1662, nearly 20 years after 
Moliere first made the acquaintance of Madeleine Bejart, he 
married a young girl of jq, who subsequently became one of the 
most celebrated mem])ers of his company. The girl, known to 
her contemporaries as Armande Bejart, was generally said to be j 
the daughter of Madeleine. His enemies went further than that, j 
The anonymous biographer who in 1688 published a life of | 
.'\rmande under the title of La FamcMsc Comedienne^ insinuates 
that' Madeleine, at the time w*hen Armande was born, was too 
promiscuous in her loves to be sure of the paternity of the child, 
and Boulanger de Chalussay, author of Elomire Hypocondre, a 
libellous comedy on Moliere published in 1669, is still more ex- 
plicit. He definitely suggests that Moliere was the father of 
.Armande. A third witness is Montfleury, a rival actor of the 
Hotel de Bourgogne, who wrote to Louis XIV. in 1663 and ac- 
cused Moliere of marrying the daughter of his mistress, leaving 
the king to draw his own conclusions. The king’s an.swer was 
clear and immediate. The libell(*us Elomire Hypocondre was sup- 


pressed, and Louis stood godfather to the first child of Molie: 
and his young wife. No one of credit believed in 1662 th: 
Armande was the daughter of Moliere, but it is equally true th: 
no one, so far as we know, disputed the allegation that she w: 
the daughter of Madeleine. His enemies wished to believe it an 
his friends did not trouble to deny it. The sequel is :i 
the more surprising. A hundred and fifty-nine years late 
in 1821, Beffara, an ex-commissioner of police, searching amon 
the registers of Paris, discovered the marriage certificate of M( 
here in the parish of St. Germain i'Auxerrois. In this certificat 
Armande is given not as the daughter, but as the sister, of Mat 
eleine, by Joseph Bejart and Marie Herve. This discovery seemc 
to dispose once for all of any doubt as to the parentage of A 
mande, and it was reinforced in 1863 by the discovery of a leg; 
document dated March 10, 1643, in which Marie Herve, tl 
widow of Joscpih Bejart, renounced for herself and her childrt 
an inheritance which, as we have seen, consisted mostly of liabi 
ities. In this document reference is made to four children < 
Joseph and to an “infant not yet baptised,” the infant, of cours 
being Armande, who was thus, in a legal document signed an 
witne.s.sed 19 years before her marriage, staled to be the sisk 
and not the daughter of Madeleine. 

Thc.se documents, which seemed for a moment to settle tf 
question, have, in the opinion of many respectable critics, onl 
made it more mysterious. Marie Herve, in the act of renunci; 
tion dated 1643, describes all her children as minors. Joseph an 
Madeleine, however, had already attained their full legal majorit: 
Marie Herve, moreover, when Armande was born, was at lea* 
53 years old and she had not had a child during the eight previoi 
years. More remarkable is the fact that Moliere, who might ha\ 
produced these documents and thus .silenced his enemies one 
and for all, never apparently made the least allu.sion to them, bi 
acquiesced in the tradition, unquestioned for 160 years after h 
marriage, that Armande was the daughter of Madeleine. The ii 
ference has been drawn that the documents were not such 
would have borne too close an inspection. The hypothesis whic 
has won most support, though it is contemptuously dismissed 1) 
some scholars, is that Madeleine, for rea.sons variou.sly giver 
which cannot be discussed within the limits of this article, w.i 
at the time of the birth of Armande anxious to avoid confessin 
her maternity and that she therefore induced her mother to ac 
knowledge the child as her own. It is unlikely that the real fact 
of the ca.se will ever be ascertained. Neither the gossips of th 
time nor the critics of a later generation help us very much t 
determine the attitude of Madeleine herself to the marri:ige, be 
it is clear that throughout her life she takes a very special intcre*- 
in Armande. Armande received at her marriage a dowry of 10,00 
livres, which purported to come from Marie Herve. But Mari 
Herve was at that time penniless. It was almost certainly Madt 
leine, the only rich member of the family, who supplied th 
money, and ten years later she left to Armande the whole of he 
fortune. No satisfactory explanation has been given why Madt 
leine should thus favour the youngest of her sisters at the es 
pense of all the other members of the family. On the other han 
no convincing reason has been given why Madeleine, if Armand 
was her daughter, should have wished to conceal the fact. 

In the face of all this conflicting evidence, the just critic mu? 
apply the principles of English equity. The documents must b 
accepted until they arc definitely proved to be falsifications o 
the truth, and according to the documents Armande is the .siste 
of Madeleine. 

THE FIRST THEATRICAL VENTURE 

The Illustre Th6&tre. — The contract between the member 
of the Illustre Theatre was of a kind that had been familiar b 
the theatrical fraternity since Charles VI. had accorded his royo 
protection to the Confreres de la Passion in 1502. Each of th 
associates contributed to the funds of the company, and enjoyci 
in return a share in the profits and properties. No member migh 
withdraw or be dismissed except at four months’ notice. Tlr 
plays were cast and the affairs of the theatre managed by a m‘» 
jority vote of the company. Madeleine B6jart was, by a specie 
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provision, entitled to choose her own part in every play, and it 
was stipulated that the heroes should be impersonated alternately 
hy Moliere and two other members of the company. The com- 
j)any leased for three years a tennis court near the Porte dc 
.Vesle, at a rental of 1,900 livres. While, however, the necessary 
structural alterations were beinp made, the company visited 
koueii, and it was i)robably in that city in Nov. 1O43 that Moliere 
made his first appearance as a professional actor. In December 
the comj)any returned to Paris and urj^ed on the work at the 
tennis court. In particular, Leonard Aiibry, of the king’s Office 
of Works, was urgently pressed to complete in good time the 
paving of the road in front of the theatre. 

The history of the Illustrc Theatre is obscure. Its repertory 
consisted mainly of tragedies long since forgotten, and the only 
authentic evidence we have of its fortunes is a record of financial 
embarrassment. In Dec. 1644 we find the company indebted to 
Francois Pommier for 2,000 livres, and Marie Ilerv’e, who made 
herself responsible for this debt, had pledged her house to an- 
other creditor of the company for 1,100 livres. In Dec. 1644 the 
receipts and assets of the comtiany were all earmarked for its 
ireditors, and the lease of the theatre was cancelled on the 14th 
of the month. Undaunted by these crushing reverses, the com- 
pany moved to the tennis court of the Croix Noire on the Qmi 
(ies Onnes, without, however, changing its fortunes. In March 
of the following year Moliere, who had previously pawned two 
handsome rilibons with a milliner for 291 livres, undertook to 
make good any deficit that might be incurred on their sale. He 
was unable to discharge this debt until 15 years later, on May 13, 
1659, two days after the first performance in Paris of VEtonrdi. 
The financial troubles of the company culminated in March 1645 
in the imprisonment of Moliere for debt at the suit of the master- 
chandler who supplied the theatre with candles. Francois Pom- 
mier likewise obtained a warrant against him, and he seems also 
to have been detained at the suit of a certain linen draper for 
I he sum of 240 livres. 

Too little is known of the work of the lllustre Theatre to jus- 
tify a discussion of its dramatic achievements. The biographical 
interest of the venture lies rather in the attitude of the two 
lamilies who were principally concerned. That of the Bejarts is 
ilear enough. Marie Herve, signatory of the act of association, 
w'ith three of her children in the company, supported the cntcr- 
prise to the limit of her resources. She regarded Moliere as in 
a sense one of the family, and treated his liabilities as being on 
(he same footing as those of h(?r own children. What was the 
altitude of Jean Poquelin? lie had finally acquiesced in his 
son’s adventure, and had even supplied him with the money to 
buy a share in the company. But he made no effort to help his 
son w'hile the company still persisted in an enterprise which to him 
must have seemed hazardous and even fantastic. When, how- 
ever, it was clear that the adventure could go no further, he lost 
no time in coming to the rescue. Leonard Aubry, whom we have 
seen paving the way for the lllustre Theatre in Dec. 1643, went 
l)ail for Moliere on his imprisonment in 1645, and guaranteed 
that Frani:ois Pommier should be paid for account of the debtor 
the sum of 320 livres in weekly installments of 40 livres until 
the debt was di.schargcd. On Dec. .24, 1646, Jean Poquelin him- 
self assumed this liability and further payments by Jean 
Poquelin are recorded, amounting in all to 1,965 livres. 
Moliere discharged these debts as soon as he could, and 23 years 
later he was able, in turn, to lend his father 10,000 livres under 
cover of a third parly, for the reconstruction of the Maison sous 
les pilliers drs Ilallcs. There is certainly nothing in the financial 
or personal dealings of father and son which can be quoted to the 
discredit of either party, and there is no real ground for any 
of the legends in which Jean Poquelin figures either as a mortally 
injured father or a monster of avarice. 

PROVINCIAL TOURS 

The enterprise of the lllustre Theatre had ended in disaster, 
and Jean Pociuelin might reasonably have hofiied that his son 
would now return to the business of his fathers. W’hat followed 
might be regarded as a proof of genius or infatuation. Moliere, 


having failed in Paris, decided to go into the provinces. We do not 
know exactly how he, or more probably the Bejarts, contrived 
to arrange the matter, but in Jan. 1645, within six months of its 
bankruptcy in Paris, we find all that remained of the company in 
the service of the Due d’Epernon, governor of Guienne, at or 
near Narbonne. The second stage in (he theatrical progre.ss of 
Moliere had begun, and for the ne.xt 13 years he was to wander 
from place to place in the southern i)r()vinces of France. This is 
the most legendary period of a legendary life. Every town wilhin 
reach of his activities has since been anxious to claim a piece of 
him or contribute to his Oilyssey, and the real facts are difficult 
to establish. His itinerary has been painfully reconsl meted from 
the marriage and bapti.smal certificates of friends or members of 
the company, from applications for licences to perform, from re- 
ceipts given on account of taxes levied for the i)oor, from evi- 
dence of his as.socialion with noble protectors or local authorities. 
The evidence is always intricate and sometimes contradictory, 
and it is impos.sible to do more than indicate the general results. 
The following is a list of the towns which were certainly visited 
by Moliere in the years indicated: Narbonne, 1645; Toulou.se, 
Albi and Carcassonne, 1647; Nantes, 164S; 'roulouse and Nar- 
bonne. 1649; Narbonne and Agen, 1650; Grenoble and Lyon, 
1652; Lyon and Montpellier, 1653; Montpellier and Lyon, 1654; 
Montpellier, l.yon, Avignon and Pezenas, 1655; Pezt‘nas, Nar- 
bonne, Bordeaux and Biv.iers, 1656; Beziers, Lyon, Dijon and 
Avignon, 1O57; Lyon, Grenoble and Rouen. 165S. The above list 
includes only the towns for which documentary proof can be 
quoted, and no doubtful or rnert'ly probable cases are included. 

The Due d'Epernon, with whom we find Molit^e at the begin- 
ning of his provincial career, was the first person of distinction 
effectively to recognize and encourage the genius of Moliere. The 
actor, Dufrif.sne, was titular head of th(‘ new tornpany, and Made- 
leim? was its tragic star. In 1653 Moliere found a more cele- 
brated protector in his old schoolfellow, the* Prince de Conti. By 
that time Moliere was undoubtedly the leader of the company. 
He acts as its representative, and with Madeleine is, in effect, its 
respon.sible manager. It had recently been stnmgt honed by the 
acquisition of two new members, Mademoi.selle de Brie and 
Mademoiselle du Parc, and it would sei*m that the patronage of 
the Prince de Conti, and the ])ension granted as a result of it, was 
at the out.set due less to the genius of Moliere than to the charms 
of Mademoiselle du Parc, of whom the iiriinc's secretary became 
opportunely enamoured. The prince w'as at this time at the height 
of his brilliant career. Moliere .spent a good deal of time in his 
society, and they read and discussed pliys together. The sequel 
to the friendship was unfortunate. 'I'he Prinn* de tainti became 
suddenly regenerate, and. from being the gayest of his peers, was 
shortly to come before the world as the ascetic author of a .satire 
upon the stage in which Moliere. as in the later libels of his 
clerical enemies, was to figure as a corrupter f)f morals and the 
enemy of grace. 

The traditional picture of the life of Moliere during his pro- 
vincial wanderings requires substantial correction in many re- 
spects. The vivid picture given of the life of a strolling player 
in the Roman eomiqne of Scarron has .seriously misled the biogra- 
phers. Moliere was certainly not thi* vagabond of i)Of)uiar legend. 
His status was more that of a ci^'il servant than a gip.sy. His en- 
gagements (0 perform while the Estates were in session were in 
the nature of ])ublic contracts, and on the.se occasions he re- 
ceived substantial grants which more than covered his expenses. 
Thus in Feb. 1656 he received at Pezenas from the treasury of the 
Estates the sum of 6.000 livres. roughly ec^uivalent in value to 
50.000 gold francs to-day, and representing for most articles a 
purchasing power considerably greater at that time than at any 
period since the War. When the company was not subsidized by 
the local authorities, or fulfilling its duties as a pensioner of the 
Due d’Epernay or the T*rince de Conti, it w'as free to go on tour 
in the ordinary way. The box office receipts on such occasions 
might be con.siderable. It is true that by a law of 1600 no place 
in the theatre might, without a six*cial authorization, be .sold for 
more than ten sous. But the law of 1609 was jiractically a dead 
letter. 'Ihus, in 1652 at the Hotel de Bourgogne a place in the 
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l)it cost 15 sous, and a place in th§ galleries cost no sous — 
equivalent in value to the price of a stall at Covent Garden to- 
day. These receipts, of course, were supplementary to the pen- 
sion paid by the protector of the company, and to the special 
indemnities given for extraordinary performances during a fes- 
tival. The company of Moliere is estimated to have received 
such indemnities to the tune of ti,ooo livres (over 80,000 gold 
francs) within two, years while in the service of the Prince de 
('onti. The only authentic glimpse we have of the standard of 
living of the comi)any during its provincial wanderings is the 
account given by d’Assoucy who, in 1655, was its guest for sev- 
eral months. D'Assoucy is loud in his praises of the good fare 
of the actors and their generous habit of life. 

The attitude to Moliere and his friends of the public authori- 
ties and of private persons is wcll-delined by La Bruy^re: “The 
actor was disreputable in the opinion of the Romans and honour- 
able in the opinion of the Greeks; we ourselves esteem them as 
the Romans, but we live with them as the Greeks.” In other 
words, the actor, though in 1650 he was still in theory infamous 
and must normally renounce his profession in order to be ad- 
mitted to the sacraments or to Christian burial, was in fact al- 
most universally welcome and resj^ected. The worthiest repre- 
.‘^entatives of the Estates might be kept waiting while a prince 
conferred with his actor friends, and Moliere is one of the few 
men of whom it has been recorded that he dined with Louis XIV. 
I'he status and prosperity of the theatrical profession was at 
that time steadily rising. In 1641 Louis XIII. had issued a de- 
cree affirming that the theatre should henceforth be regarded as 
a source of innocent amusement to his subjects, and likely to 
distract them from evil pursuits; that actors should not be blamed 
for the exercise of their profession, and that it should not in any 
way prejudice their public intercourse. 

For Moliere the dramatist these were mainly years of observa- 
tion and preparation. The repertory’ of the company would seem 
to have consisted mainly of contemporary French tragedies, of 
farces from the Italian and tragi-comedies from the Spanish. As 
an author Moliere was as yet an apprentice. In 1655, before the 
Prince and I^rincess dc Conti, he appeared in the Ballet des 
Incompatihics, to which he may have contributed some verses, 
and shortly afterwards, at Lyon, he produced VEtourdu the first 
of his authentic plays. Two years later came the first perform- 
ance of Le Dr pit Amoureux, given at Beziers in 1657. It was at 
this moment, when Moliere was beginning his career as an au- 
thor, that the Prince de Conti, in the throes of his pious conver- 
sion, intimated that he could no longer reconcile it with his con- 
science to be a patron of the drama. 

RETURN TO PARIS 

Moliere returned to Paris in 1658 after his long absence. Thir- 
teen years in the provinces had given him a thorough command of 
the arts and crafts of the theatre, secured for him the leadership 
of a devoted company, and provided him with a repertory which 
included two full-length plays of his own, and, probably, a num- 
ber of small farces and sketches on which he was afterwards to 
draw during the next 14 years of production and authorship. He 
approached Paris by way of Rouen, from which he made a number 
of secret visits to the capital to prepare the way for his return. 
Who it was who gave Moliere his introduction to the court is 
unknown. Possibly it was Mazarin, who might have heard of 
Moliere through the Prince de Conti or through the painter, 
Mignard, who had met Moliere at Avignon in 1657, and had there 
started with him a life-long friendship. All that we know for 
certain is that in the spring of 1658 Moliere was in Rouen, and 
that, on Oct. 24 of the same year, under the protection of the 
Due d’Orleans. he appeared before the king and his court in the 
guardroom of the Vieux Louvre. Loyal to his passion for tragedy, 
he played on this decisive occasion the Nicomede of Corneille. 
Among the spectators were the royal tragedians of the Hotel de 
Bourgogne, who had often played this tragedy themselves, and 
with whom Moliere was so shortly to be engaged in a bitter 
rivalry. The most devoted friends of Molifere are lukewarm in 
their references to his tragic powers. The most they could say 


of his performance in Nicofnhde was that it did not displease the 
audience, and that the women of the company were excellent. 
At the end of the play Moliere came forward, thanked the king 
for his graciousness, excused the shortcomings of himself and 
his company, with a judicious reference to the royal players whom 
they could not hope to excel, and asked permission to present one 
of the small entertainments with which he had regaled the prov- 
inces. We have only a brief summary of this little speech, but 
it was apparently made in the mo.st felicitous terms, and the 
farce of Le Docteur Amoureux which followed it, but which un- 
fortunately is not extant, still further pleased the king and his 
court. Louis XIV., as a result of the performance, arranged for 
Moliere and his company to share the Salle du Petit Bourbon 
with the famous Italian comedians under Scaramouche, and it 
was there that in Nov. 1658 Moliere began a series of produc- 
tions which included a revival of his own provincial successes, 
UEtonrdi and Le Depit Amowetix, 

Moliere was now 37. He had overcome the material obstacles 
to the career he had chosen. He was admittedly a comic actor of 
I merit and an author who, on the lines of the old classic farces 
and of the more recent Italian models, could write a play of 
intrigue with a blend of exuberance and discretion peculiarly his 
own. In 1658, however, we cannot fail to admire with respectful 
astonishment the discernment of Louis XIV., who decided so 
quickly and on such slender grounds that this was a man to be 
watched and encouraged. UEtonrdi and Le Depit Amoureux were 
popular successes and resulted in substantial profits for each 
member of the company, and they were equally successful when 
played before the king and his court in the spring of 1659. The 
dexterity of the plots, the easiness of the dialogue, and the excel- 
lence of the acting put these productions in a class apart from 
any comic plays yet produced on the French stage, with the single 
exception of the Menteur of Corneille, produced over 16 years 
previously. But these plays were in substance a clever exploiting 
of the conventional situations and characters of an ancient theatre. 
It was not till Nov. 1659 that the comic genius of Moli6re found 
its first individual expression in Les Precicuses Ridicules, and 
posterity has confirmed the verdict of the anonymous old gentle- 
man who rose from his scat in the pit and cried out in his excite- 
ment : “Courage, Moliere ! Voilk la veritable comedie.” 

Les Precieuses Ridicules* — This is the first, and perhaps the 
most perfect, comedy of manners. It has been maintained that 
Moliere wrote it or an early version of it during his provincial 
wanderings, but the evidence for so unlikely an hypothesis is 
inadequate. It was aimed directly at the capital. The brilliant 
salon of the Marquise de Rambouillct had begun under Louis 
XIII. as a legitimate protest against the brutal and illiterate 
society of the Frondeurs. It included a company of wits, poets 
and writers of memoirs who were to make the period illustrious. 
By the time Moliere arrived in Paris, however, it had elaborated 
a code of gallantry, a standard of literary values, and a system 
of social etiquette in comparison with which the most eccentric 
affectations of the aesthetes of the last decade of the 19th century 
in England would seem the sports of an Arcadian simplicity. 
Critics like Boileau secretly appreciated its absurdity, but no one 
dared to attack so distinguished a coterie at the height of its vogue. 
It was left for Moliere, newly arrived in Paris, with one foot 
precariously on the ladder of success, to invite this peculiar world 
to laugh at its own discomfiture. The sensation was immediate. 
The more discerning of the coterie admitted its justice, and ap- 
plauded its genius. Madame de Rambouillet herself was present 
at the first performance, and Menage, hitherto devoutly precious, 
declared on leaving the theatre that ^‘we must now burn what wc 
have adored, and adore what we have burned.” Other member^ 
of the precious sect, however, were less amenable. The first per- 
formance was given on Nov. 18. The king and his brother wert* 
absent from Paris, and among those hit by the satire was a cnh;d 
sufficiently powerful to intrigue successfully against its repetition 
The ms. was sent to the king, who thus became arbiter of tlif 
dispute, and he decided at once in its favour. The play was re- 
peated on Dec. 2, before a crowded house at double prices. Molicn* 
returned often to his imitations of the classic farce; he wrote 
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many ballets to please the public and the court. But henceforth 
the principal events in his life are his comedies of observation 
and satire. His career henceforth is mainly a record of the bitter 
controversies excited by these plays, and his own persistent strug- 
gle for the freedom of the comic art. For the moment the omens 
were good. It is true that Thomas Corneille, writing to the Abb6 
de Pure, author of a tenth rate tragedy, regarded the success of 
Les Precieuses Ridicules as “sufficient proof that Moliere and his 
friends are only capable of presenting trifles of this kind,” and 
that the tragedians of the Hotel de Bourgogne, already taking 
alarm, were openly contemptuous of their rivals. But there were 
32 performances of Les Precieuses Ridicules between Dec. 2, 
1659, and Easter 1660. People came to Paris from 20 leagues’ 
distance to sec the play, and the king on his return from the 
Pyrenees witnessed it on three separate occasions in the summer 
and autumn of 1660. On the third occasion he accorded the com- 
pany a grant of 3,000 livres. 

At the Palais Royal . — Les Precieuses Ridicules was followed 
in May 1660 by Le Cocu Imaginaire. Posterity feels that this was 
a retrogression. The public of his own day, however, was all 
applause, and the king was pleased to witness it on no less than 
nine occasions. Moliere was. meanwhile, in danger of losing his 
theatre. M. Ratabon, in charge of building operations at the 
Louvre, began to demolish the Salle du Petit Bourbon in which 
the company of Moliere was housed. He gave no warning to the 
actors, either from malice or more probably from negligence. 
The king at once intervened, and assigned to Moliere the Salle du 
Palais Royal, in which he remained until his death in 1673. The 
rival companies of the Marais and the Hotel de Bourgogne seized 
this opportunity to approach the members of the company of 
Moliere with advantageous offers; but according to Lagrange: 
“all the actors loved M. Moliere, their chief, who, in addition 
to his extraordinary merit and capacity, was of so honourable a 
nature and so charming a disposition, that they swore to follow 
his fortunes and never to abandon him whatever proposal might 
be made to them or whatever advantage might be offered them 
elsewhere.” Even Mademoiselle du Parc, who, less loyal than her 
companions, had been enticed to the Hotel de Bourgogne a short 
time before, had since returned to Moliere. 

The first production of Moliere in the new theatre of the Palais 
Royal was Dun Garde ^ his only tragedy. We have noted before 
the obstinate devotion of Moliere to the tragic muse. The Illustre 
Theatre had been founded with a special view to the tragic gifts 
of Madeleine, and Moliere on his return to Paris, had chosen to 
make his first appearance before the king in a tragedy. In 1659, 
during his first season at the Salle du Petit Bourbon, Moliere 
presented no less than five tragedies of Corneille. All of them 
were failures and had to be abandoned in favour of UEtourdi and 
Lc Depit Anwtircux. Thomas Corneille describes the tragic acting 
of Moliere and his friends as “detestable.” Don Garde was a final 
experiment, and, after endeavouring for nearly three years to 
olitain for il the favour of the king and the public, Moliere at 
last accepted the verdict of his contemporaries. He never pub- 
lished the play and the fact that he afterwards incorporated some 
of its best verses in Le Misanthrope may be taken as a proof that 
he came to regard it as a lost cause. He did not, however, abandon 
jragedy without a struggle and some bitterness of spirit. He had 
ideas on the subject of tragic declamation which were wholly 
opposed to the feeling of the time and to the essential character of 
the French classical school. He pleaded for a greater simplicity 
of phrase and diction, and for a more natural and less organized 
t motion. His own views are expressed in Ulmpromptu de Ver- 
sailles, a direct attack upon the tragedians of the Hotel de 
Bourgogne with which in Oct. 1663 he supported the last pro- 
<luction of his own tragedy, and which reminds us in places of 
Hamlet’s advice to the players at Elsinore. Don Garde leaves 
us convinced that heroic tragedy in the manner of Corneille and 
Racine was incompatible with his genius, but it leaves us also 
wondering whether Moliere might not have been a successful 
author of tragedy in the Elizabethan manner, with its mingling 
uf tragic and comic scenes. 

L’Ecole des Maris. — ^'Fhe failure of Don Garde was more than 


balanced by the brilliant success of L'Ecok des Maris, produced 
on June 24, 1661. This play is a more considerable /achievement 
than Les Precieuses Ridicules, being a comedy not of manners, 
but of character. Two rival conceptions of the education of 
women are opposed, and judgment given in favour of freedom and 
a reasonable indulgence. Each of two brother.s is entrusted with 
the protection of two young girls, and each of them desires to 
marry his ward. The one mistrustfully prohibits all amusements, 
and endeavours to coerce youth into conformity with the tastes 
and inclinations of middle age. The other allows all innocent 
liberties and uses no constraint. The first loses and the second 
wins his wife. The friends of the author might see in the play a 
biographical significance not yet clear to the public; Moliere, 
40 years of age, was about to marry Armanile at 19. Already he 
had asked for and obtained the right to two shares in the company 
which were to be accorded “to him and to his wife if he should 
marry.” 

From June 24 to Sept, ii IJEcole des Maris was played daily. 
The author was meanwhile, at the special request of the king, 
writing the coinedk-hallet of Les Fdclieux, which was per- 
formed on Aug. 17, if)6i, at a reception given to the king and his 
court by Fouquet in the gardens of Vaux. Le Brim painted the 
decorations; Torelli was (‘ngineer; La Fontaine contributed verses; 
Lc Notre designed the gardens; while Moliere exhibited for the 
delight of the court his famous gallery of bores, each of whom 
might be matched with an original in the brilliant audience. I'he 
thread on which Moli^Te strung the cpi.sodes of the ballet was of 
an admirable simplicity. A pair of lovers desiring a fjuiet rendez- 
vous are interrupted by a succe.ssion of intruders, each of them 
more tediously disconcerting than the last. Louis XIV. after the 
performance drew the author’s attention to a famous bore whom 
he had omitted to present, by name Soyecourt, his own Master of 
the Chase, and Moliere, in a subsequent revival of the play, made 
good this omission with the as.sistance, it is said, of the viilim 
himself. 

MARRIAGE 

The unfortunate marriage of Molien* with Armando Hejarl 
took place on Feb. 20, 1662. We havt‘ already alluded to the 
circumstances of the marriage and the problems it jircsents. The 
character of Armande and her relations with Moliere have been 
the subject of even more discussion than her i)arentagi-‘. It is 
again impossible to go into the details of the controversy. There 
can be little doubt that Armande is the “petite 'Menou” who six 
years previously as a child had taken the part of Ephyre in the 
AndromMc of Corneille while the company was in the provinces. 
The promiscuous infidelities wnlh which she is charged by the 
author of Im Fameuse Comedieviir can be safely dismissed, but 
there can be no doubt whatever that she gave Moliere freciuent 
and just cause of complaint. She was greedy of plea. sure ami 
spoiled with flattery. She. had small regard for her husbamlV 
position. Moliere was surrounded by enemies who did imt scruple, 
to use his private troubles to discredit him, and the least we (an 
say of Armande is that she did not show him the loyalty lie had 
a right to ext^xl. There was a fundamental im ompalibility be- 
tween them, which Moliere subseciuently idealized in the encoun- 
ters between Alce.ste and Celimene. The uneasiness of their 
relations was such as might have been expected to arise between 
a sensitive man of genius in middle life and a capricious girl whom 
everyone, including her own husband, had helped to spoil from 
the time she was a child of ten. It is difficult to date the various 
estrangements and reconciliations between them. 'Fhere was cer- 
tainly a long period (1666-71) during which they were in effect 
.separated, and in Aug. 1667 Moliere took a house in Aiiteuil where 
he lived with his friend Chapelle, and apparently saw his wife only 
at the theatre. Even then, of course, they must ha\e been in 
constant touch with one another professionally. In 1671 there 
was a last effort to resume life together, and when Moliere died 
in 1673 they wen* inhabiting the saim* house in the Rue de 
Richelieu. The tirst part given by Moliere to his wile was 
that of Elise in La Critique de TRcole des Fepnmes. Her talent as 
an actress was much admired, and contemporary writers all b(‘ar 
witness to her vivacity and charm. Moliere himself has painttal 
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her portrait delightfully in Lucile of Le Bourgeois GeniiUiomme. 
After his death she married a second-rate actor, Guerin d’Estriche, 
who ruled her firmly and with whom she appears to liave been 
entirely happy. There were three children born to Moliere, a 
son on Jan. jg, 1664, who died nine months later, a daughter on 
Aug. 4. 1665. who survived, and a second son on Sept. 15, 1672, 
who died within a month. 

L’Ecole des Femmes. — On Dec. 26, 1662, ten months after 
his marriage, Moliere produced UEcolc des Femtnes, a com- 
panion comedy to L'Ecolv drs Maris, With the production of this 
play he enters upon a more militant period of his career. Hitherto 
he had excited only the jealousy of professional rivals and the 
resentment of a coterie. Henceforth he had to reckon with serious 
charges of licen.se and impiety. Socially the play was more start- 
ling than the modern critic can easily realizt*. It anticipated the 
modern feminist attitude to male jealousy by over two centuries. 
Moliere was to suffer all the tortures of a man infatuated with 
a young wife of whom he could never be sure, and in UEcole des 
Femvies he stages his own misfortunes. No one has written of 
jealousy with a finer detachment or a more delicate sense of the 
moral and social issues involved than Moliere. The author of 
UEcolc des Femmes,, regarding himself with comic detachment, 
takes his own weakness for a subject. In the same way we shall 
see him later on, in the hands of the doctors, using his own illness 
as a theme for one of his gayest comedies. 

UEcole des Femmes ran continuously from Dec. 1662 to Aug. 
i6b3, except for a short break at Easter, and Moliere, taking the 
offensive against his critics, wrote a brilliant po.st script to the 
comedy in one act. dedicated to the cjueen mother, in which he 
ridiculed his detractors. The new play, entitled La Critique de 
VEcole des Femmes, provoked a whole series of rejoinders. The 
two most imjiortant of them were Zeliiide, on la Critique de. la 
Critique by de \"ise, and the Portrait dn Peinlre by Boursault. The 
latter play was performed at the Hotel de Bourgogne and wit- 
nessed by Moliere himself, who replied with UImpromptu de 
Versailles f to which allusion has already been made. Modern 
readers may look in vain for the irregularities of form and im- 
pieties of substance alleged by the critics of Moliere. The main 
attack W’as delivered upon the scenes in which Arnolphe threatens 
Agnes w’ith the cauldrons of hell if she should ever deceive him, 
and catechizes her upon her deportment with the enterpri.sing 
Horace. “There is nothing more scandalous than the sixth scene 
of the second act,’’ .says the reformed Prince de Conti in his 
Traite de la Comedie et des Spectacles, There is no doubt that 
the implicit mockery by Moliere of a falsely puritan conception 
of conduct and his broad view's on the freedom of women and 
the reasonable confidence which should be placed in their dis- 
cretion profoundly disconcerted his contemporaries. 

RISING OPPOSITION 

Tartuffc. — I'he next two plays were occasional: Le. Mariagc 
Force ( 1 ‘Vb. 15. i(jfi4), an impromptu farce with a ballet, for 
which Lulli wrote the music, and in w'hich the king him.self danced 
as an Egyptian, and the Princesse cV Elide (May 8, 1664;, hastily 
produccid to form part of the festival of Lcs Plaisirs dc Pile 
Ejichantee at X’er.sailles. More important was the inclusion by 
Moliere among Les Plaisirs de Pile Enchant ec of a first perform- 
ance of the first three acts of 'fartiijfe. The production of these 
three acts was the beginning of a violent and obstinate .struggle 
in compari.son with which the controversy over UEcole des 
Femmes wa.s no more than a preliminary .skirmish. The king was 
driven into a po.sition wdiich as clearly indicates his own admira- 
ticjn of the play as the strength of the opposition it aroused. 
Moliere pleaded in \ain that Tartuffc was a .satire upon a false 
a Ilf] not a genuine devotion, as he had on a previous occasion 
Ificaded th.it Les Precieuses Ridicules was a satire upon the false 
.ind not the genuine exetuisites. The satire went too nearly home, 
.«nd not even Louis XIV. dared publicly to license an indictment 
nf religious hypocrisy with which he secretly concurred. He found 
ii !Kirs>ary to babid the public performance of Tartuffc. Lest, 
however, his privMte opinion of (he i)lay should be misunderstood, 
he invited Moliere to Eoiitainebleau on July 21, and Tartuffc 


was read to an audience which included Cardinal Chigi, lei 
a latere of Pope Alexander VII. The royal approval, even the 
supported by the toleration of a cardinal legate, did not. howe 
suffice to silence the opposition. Pierre Roulle, vicar of 
Barthelemy of Paris, in a pamphlet addressed to the most glori 
king in the world, after describing Moliere as a demon in hui 
flesh and trusting that he would ultimately pass through ean 
to eternal fires, congratulated his majesty on his decision 
“suppress, destroy, suffocate and burn’’ the offending work. ] 
here protested against this violent attack in the first of the “ 
cets” to the king, which afterwards appeared as prefaces to 
play. The author in this “placet” expres.ses his entire confidenc 
the royal support. Meanwhile, the reading parties at court < 
tinued, and in July 1664 the first three acts of the play were ] 
formed at the house of the Due d’Orleans in the presence of 
king, the queen and the queen-mother, while in Nov. 1664 
whole five acts were played before the Prince de Conde, and 
peated in Nov. 1665. For another two years Moliere persistei 
continued to plead for a public performance, and he at 
obtained the royal consent subject to certain emendations desig 
to make it clear that no general attack upon the clergy was 
tended. But the battle was not yet won. Moliere amended the p 
which was publicly produced at the Palais Royal on Aug. 5, j( 
The king, however, was unfortunately absent in Flanders, and 
the day following the production of the play, the president of 
parlemcnt closed the theatre and tore down the posters from 
walls. Moliere thereupon wrote his second “placet” in which 
went so far as to declare that he would retire from the stage “si 
Tartuffes ont Tavantage.” The “placet” was taken to the kim 
Flanders by two members of the company. The messengers 
Moliere were well received. Tlie king promi.sed to examine the 1 
version of the play on his return and, if possible, to authorize 
performance. But that was easier said than done, even by the I 
of France. The archbishop of Paris had on Aug. 11 prohihi 
anyone in his diocese from presenting, reading, or hearing 
comedy, either in public or private, under pain of exeommun 
tion, and the king on his return to Paris did not venture 
license its production. Moliere was persuaded not to carry 
his threat of retirement, but he had to wait for another 18 mor 
before the public performance of the play was finally aulhori 
on Feb. 5, i66g. Its success was immediate and p)rolonged. 

Le Festin dc Pierre. — Meanwhile, Lr Festm de Pierre, \ 
duced on Feb. 15, 1665, had been denounced as the work of 
athci.st, without respect for God or the noi)ility, and, like UEi 
dcs Femmes and Tartuffc, had become the. occasion of sev( 
contemporary pamphlets. The king cannot fail to have b 
embarrassed by this further outcry. He did not, Jiowevcr, proh 
the public performance of the play, though it is more than jjr 
able that he advi.sed (he suppression of certain passages ; 
dissuaded Moliere from continuing the run of it after the Fa: 
vacation. The play, though successful, was not revived, 
was it printed during the life of Moliere. The scene which in 
infuriated the critics of Tartuffc was that in which Don Ji 
brings his infamies to a climax by assuming the mask of virt 
The scene between Don Juan and the beggar was considered to 
so shocking that it was omitted from the early versions of 
play, and great exception was also taken to the philosophic < 
cussions between Don Juan and his valet. It is, again, not v 
ca.sy for a modern reader to understand the critics of Moli( 
Much of the fury inspired by Don Juan seems to have been < 
to a false association of the author with the sentiments of 
hero. The play was also construed by some of its critics a: 
deliberate attack upion the noblesse. Hitherto, as in La Critu 
de VEcolc des Femmes Moliere had portrayed only a fool 
marquis. In Le Festin de Pierre he portrayed a wicked one. 1 
king, once again, allowed no doubt to subsist concerning his 0 
altitude to the play. Le Festin de Pierre, was produced in F 
1665. I*' August of that year Louis XIV. summoned Moliere 
St. Germain, granted him a p)en.sion of 6,000 Jivres, and took 0 
the company from his brother. Moliere and his p^Iayers w 
henceforth known as the “Trou|)e du Koi.” 

The first play produced by Moliere as head of the king’s ct 
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pany was to bring him further enemies. U Amour Medecin, an 
impromptu comedie-ballet written and produced in five days, 
pleased the court and the town, but the medical profession now 
had definite warning that Moliere, like his own Don Juan, was 
incorrigibly impie en medccine. The first performance took place 
at St. Germain on Sept. 15, 1665. From 1665 onwards, as the 
health of Moliere declined, his satires against the doctors became 
more frequent and more effective. There is no need to seek for 
any private reason for these attacks. Nine-tenths of the science 
of medicine in the 1 7th century was pure grimace, and Moliere, 
with his keen eye for the charlatan in art, science or religion, could 
not fail, as he came to know them better, to add the doctors to his 
gallery of impostors. 

For the last two years Moliere had been encouraging the young 
Racine. The two men had little in common, being antipathetic in 
iwrsonal dispo.sition as in their genius. Moliere had, nevertheless, 
l>een the first to recognize the talents of the young author, and 
had not only he4)ed him with criticism and advice in the prepa- 
ration of La Thcbaidc, but accepted the play when the tragedians 
of the Hotel de Bourgogne hesitated to produce it. La Thebaide 
was produced at the Palais Royal on June 20, 1664. Shortly 
afterw'ards Moliere accepted a second play of Racine, and Alex- 
andre le Grand was produced at his theatre on Dec. 4, 1665. 
Racine, however, was not satisfied with the acting. He docs not 
seem to have made any complaint or suggestion to Moliere on 
the subject, but on the day after its fourth performance, on Dec. 
i.j, to the surpri.se and indignation of the company of the Palais 
Roj'al, the tragedian.s of the Hotel de Bourgogne, with the author's 
< onnivance, performed the play privately before the king and his 
hrother, and on Dec. 18 .staged it publicly as part of their reper- 
tory. Moliere could hardly fail to regard the incident as an 
affront to his actors and a betrayal of his friendship. The for- 
tunes of Racine were henceforth identified with those of the 
Hotel de Bourgogne, whither, 15 months later, he enticed Mad- 
emoiselle du Parc, who thus for the .second time abandoned the 
company of Moliere. 

THE ZENITH 

Le Misanthrope. — U Amour Mcdccin was followed on June 
-j, 1666, by Le Misanthrope, the greatest of the comedies of 
Moliere. His theme is no longer the special vice of a particular 
Hass or profession, but the whole attitude of the just man to a 
society necessarily founded on comijromise. The antithesis from 
which the dramatic conflict arises is between virtue and con- 
xenience. Alceste, who can make no concessions, inflexible on the 
point of honour, over-sensitive in all his dealings, is contrasted 
with Celimcne, who loves the frivolous world, and with Philinte, 
who repre.sents a wi.se conformity with average conduct and 
opinion. The play was loo subtle for tin; audiences of the Palais 
Royal, and after nine performances the receipts began to fall. 
I'he recei)tion of the play by the court, of which inferentially it 

a bold indictment, is not very clear. Lc Misanthrope is undoubt- 
c«lly a play which posterity has learned to appreciate more justly 
ihan any of its contemporary critics or admirers. The part of 
Alceste was played by Moliere and that of Celimcne by his wife, 
and the comedy may justifiably be read as a reflection of their 
domestic relations. The whole play is at once intimate and de- 
tached. It is a personal confession, but the comic genius of the 
author, serenely regarding his private woes, transforms this con- 
fession into a sane, contemplative record that remains true for 
all mankind. 

On Aug. 6, ] 660 , Moliere, presumably losing money on Le 
Misanthrope j produced Le Medecin Mature Lid, revi.sing for the 
<»cca.sion an old farce previously described as Le Fagotier or Le 
Medecin par Force. It is another play in which the medical pro- 
lession is maltreated, perhaps the best of the farces, boisterous in 
its energy and invention, but running with a lightness of fancy 
•*nd a fitness of expression peculiar to its author. The remainder 
the year was spent in preparing for the festival of the Ballet 
•ies Muses at St. Germain, which lasted from Dec. 1, 1666, to 
^'eb. 20, 1667. Moliere contributed three items to the festival: 
Melicerte, La Pastorale Comiqiie and Le Sicilien. 


The year which followed was one of difliculty and discourage- 
ment. In the early summer Moliere was ill, and after the festival 
at St. Germain he did not return to the theatre until June. He 
was then on a milk diet. Tartu jje, as we have seen, was suspendeil 
in August, and Moliere, who had threatened to retire if the Tar- 
tuffes were allowed to have il their own way, abandoned his 
rooms in Paris for the villa at Auteuil. His relations with his wife 
were now at their worst, and for the next four years they were 
to remain unreconciled. The friends of his leisure at Auteuil. in 
addition to the faithful Chapelle, were Boileau and La Fontaine. 

The fit of discouragement passed and in Jan. i()()S he returned 
to the Palais Royal with the comedy of Amphitryon, a master- 
piece in the Latin tradition which plea.sed equally the town and 
the court. Moliere seems to ha\'e spent his leisure moments at 
Auteuil re-reading the classic authors, for LWvare, produced on 
Sept, g, was frankly derived from I’lautus. Between these two 
productions in the classic mode, there intervened a summer fes- 
tival at Versailles, for which Moliere wTote Georii^es Dandin, a 
farce in which husbands of low degree who marry into the county 
may fiiul their woes embalmed for ever. Of the three ma.ster- 
pieces of 1668, L'Avare was the least successful. Avarice of the 
classic kind was not a vice of the period, and the .subject was too 
sternly handled for the audiences who were still applauding 
Amphitryon. 

Royal Festivals. — In the autumn of iO()g Moliere was on 
duty with the king at ('hambord from Sept. 17 to Oct. 20, where, 
on Oct. 6, in collaboration with Lulli, who wrote I hi* mu.sic, he 
produced Monsieur de Poiirceauy,nac. It was this play that gave 
rise to the observation of Voltaire that in all the farce.s of Moliere 
there were also scenes of high ( ornedy. 'The high comedy is dis- 
putable, but the high .spirits arc‘ undoubit-d. The be.st of the 
scenes is one in which the doctors are again satirized. Moliere, on 
a milk diet, is clearly indisposed to be n^conciled to the medical 
profes.sion. Four months lattT Moliere was again called to St. 
Germain, where he remained at the king's disposal from Jan. 30 
to Feb. 18. During this time he wrote and j)roduced Les Amants 
Maj^nijiques, an allegorical ballet uiurn a theme suggested by the 
king. To cover the cxpcn.ses of the festivals of Chambord and St. 
Germain the king granted the company an indemnity of 12,000 
Jivres. In the autumn of 1670 Moliere is again at ('hambord, 
where on Oct. 14 the most justly famous of all th(^ comedy- 
ballets, Le Bourgeois Geniilhomme was produced. So greatly did 
it please the court that four performances were refiuested in eight 
days. The tnrqneries of the play, which a sensitive orientalist 
may deplore, were introduced at the special retinest of the king. 
The comedy itself was jmre Moliere and subject to no inspiration 
but his own. Lulli contributed the music, ami special attention 
was given to the costumes and si aging. Moliere j)aid dearly for 
the royal favour. Since the prodm lion in lOOfi of t.e Misanthrope 
mo.st of his time and energy had been given to the royal festivals 
in which his genius was necessarily .Mjbordinaled to the retiuire- 
ments of the court; and in JO71 he was .set a further task in the 
jKTformance of which it was dilficult for him to enrich his im- 
mortality. The new .spectacle, commanded for the Tuileries in 
January, was a traaedie-hallei on the theme of J^syehe Time was 
short and Moliere looking for a collaborator secured the great 
Corneille. The collaboration was surprisingly successful. Moliere 
sketched the plan of the ballet. l)iit wrote only a small jiart of it. 
The spectacle itself was scenically so complicated that it was six 
months before it could be transferred from the Tuileries to the 
Palais Royal. In the meantime Moliere entertained the town with 
Les Fourberies de Scapin, the revised version of a play which 
seems to have been originally produced in 1661 under the title of 
Gorgibiis dans le Sac. This was a return to his earlie.st manner 
of farce, probably based on one of his provincial .sketches, and it 
drew from Boileau a vehement protest against such a wasting of 
the genius of his friend. Boileau was urging Moliere at this time 
to abandon the stage and devote himself to authorship, but 
Moliere made it a point of honour to remain faithful to his 
vocation. To the end he was resolved “a dcA'ouer son dos a toutes 
les bastonnades de la comedie.” Boileau pleaded in v.iin. 

Tn Dec. 1671 Moliere was summoned to St. (iermain to organize 
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yet another entertainment for tJie king. La Conitesse d'Escar- 
bargnaSf a hasty sketch which served the occasion, was a play 
which Molierc did not himself desire to publish. For this festival 
he also improvised a ballet from previous entertainments of the 
kind and wrote a Pastorale. The Comtesse Escarbarf>nas was 
transferred to the Palais Royal in July 167J, where it was played 
along with a revival of Lv Mariage Force. This was the last of 
the royal festivals to which Molicre was to contribute. He was at 
St. Germain from Dec. 1671 to Feb. ib']2. 

On Feb. 1 7 occurred the death of Madeleine Bejart. In accord- 
ance with custom she solemnly renounced her profession and was 
accorded Christian burial with the permission of the aichbishop of 
Paris. Exactly a year later Moliere died, as he had lived, an actor. 
For him the archbishop would be less accommodating. 

Last Plays and Death. — In the year that remained to him, 
Moliere, free for the moment from his royal taskmaster, wrote 
the last two of his comedies. Les Femmes Snvantes w'as produced 
at the Palais Royal on March 11, 1672, and Le Malade Jmagimire 
on Feb. 10, 1673. Les P'emmes Sai'antvs inevitably provokes com- 
parison with Les Precieiises Ridicules. The earlier play for all its 
brilliance and verity is thin and superficial beside this product of 
an observation more penetrating and mature. The first was aimed 
at a polite affectation which socially w’as absurd and artistically 
mischievous. The second deals more seriously with the dangers of 
a little learning, and is of a more general application. The history 
of Le Malade Imaginaire is more than a theatrical event. It is 
the history of the death of Moliere. For some time his health 
had caused his friends the greatest anxiety, and on Aug. ii and 12 
the theatre of (he Palais Royal was closed owing to his indisposi- 
tion. He had, as we have noted, left the hou.se at Auteuil, and 
was now living again with Armandc in the house in the Rue de 
Richelieu. Madeleine had died in February, and his second son, 
born on Sept. 15, J672, died on Oct. 11. Meanwhile, sick unto 
death, he was writing his comedy of the man sick only in imagina- 
tion, an act of courage and detachment rarely equalled in the 
history of genius. The play was produced at the Palais Royal on 
Feb. 10, and repeated on Feb. 12 and 14. On Friday, Feb. 17, 
Moliere was feeling worse, and was urged by his wife and the 
young actor Baron not to go to the theatre. The reply attributed 
to him by Grimarcst, who had it from Baron himself, is celebrated: 
'•Comment voulez-vous que je fasse. II y a cinquantc pauvres 
ouvrier.*; qui n'ont que leur journee pour vivre; que fcront-ils si 
Ton ne joue pas. Je me reprocherais d avoir neglige de leur donner 
du pain un seul jour, le pouvant faire absolument.” Moliere went 
to the theatre and acted with difficulty. In the course of the per- 
formance he was seized with a convulsion which he covered with 
a forced laugh. When the play was finished he complained of being 
cold, and Baron had him carried home. He ate a little bread and 
cheese and went to bed, where he was taken with a violent fit of 
coughing. He asked for his wife, but before she could arrive he 
died in the arms of I wo lay-.sisters who had come to Paris during 
Lent to collect for charity and were at the time staying a! his 
house. 

Armandc, in the ypi)eal which she subsequently addressed to 
the king, says that, while dying, he sent urgently to the parish 
priests of St. Eustache. who refu.sed to come to his assistance. 
He accordingly died without the sacraments or any formal re- 
nunciation of his profession, and the archbishop of Paris was 
thus canonically justified in refusing him Christian burial. His 
wife appealed to the king against this decision, and for the last 
time Louis XIV. intervened on behalf of his faithful servant. The 
royal intervention, how'ever, as in the case of Tartufe, resulted 
only in a compromise. The archbishop signed an order permitting 
ccde.siastical burial in the cemetery of St. Eustache, but the 
funeral w^as to be without ceremony, with two priests only and 
after sunset. The obscurity that covers the birthplace of Moliere 
rtvsis al.so upon his grave. Il is even doubted whether, as the king 
wi.shed, he was actually interred in con.secrated ground or, by 
sec ret instructions of the archbi.shop, in a portion of the cemetery 
re.served for those who w^ere denied this privilege. In spite of 
the most careful re.searches it has .since proved impossible to 
identify the tomb or (he bones of Moliere. 


ESTIMATE OP UOLltKE 

The Man and His Work. — Of Moliere it may be said with 
confidence that he was not only a great author but a great man. 
His life has a dramatic quality which makes it possible to think 
of it as perhaps the greatest of his plays. Apart from the many 
legends, to w^hich only a passing reference and very little credit 
has been allowed in this article, the events and productions of his 
career .speak for themselves. He not only represents the most vital 
and entiuring qualities of his race, but his works arc a prole.st 
again.st and a correction of the defects to which the French genius 
is peculiarly liable. His mind is without prejudice; he rejects 
nothing till it threatens to limit the free exercise of a sane 
intelligence, or to distort a reasonable conduct. He is thus the 
natural scourge of academics and sects, the enemy of all excess. 
The logic of his race pushed to extremes re.sults in a rationalism 
and a formality which it was his peculiar mission to expose and 
to deride. His plays represent a survival of the old Gallic spnrit, 
near to earth and the realities, into the cla.ssic period of French 
literature w’’hich was in danger of becoming too limited and remote 
from ordinar}^ social experience. His comedies are a constant plea 
for sanity and the golden mean, and his life was spent in chal- 
lenging bigotry, imposture, and exaggeration in every class and 
profession of society. The perfect balance of the mind and dispo- 
sition of Molicre is most clearly shown by the fact that he could 
take his own misfortunes and sorrows for a comic theme as 
sweetly and evenly as the vices or foibles of other men. There is 
never a trace of malignancy in his satire. It is always generous 
in inspiration and inexhaustibly vivacious. He found only one 
constant and effective supp^orter, without whom, for all his 
courage and piertinacity, he could never have ridden the storms 
which he raised. Louis XIV. considered himself sufficiently above 
j (he .society of his time to view with equanimity its just correction. 
To Louis XIV. we must accord the merit of recognizing in Mo 
licre the greatest of his subjects, though we must at the .same 
time deplore the unconscious insolence with which he imposed 
upon his favourite tasks which were so obviously beneath him. 

The plays, as we have seen, fall roughly into three groups: 
fir.st, the farces of intrigue, based on the conventional figures of 
the comic theatre w’hich he inherited from the old classic or the 
contcmpiorary Italian stage; secondly, the cpjisodic and spectacular 
entertainments which he was called upon to organize for the court; 
thirdly, tlie social comedies in which he fully expressed his in- 
dividual attitude to life and which he filled with the deathless 
characters of his own creation. There is no fixed boundary between 
the three (>q)cs. In the most conventional of the farces there are 
passages to which the genius of Molicre gives an individual turn, 
and in some of the comedir-hallcts, notably Le Bourgeois Genii! - 
homme, we find some of his best characters and scenes. Towarri.^ 
the close of his career Molicre contrived to meet the demands of 
the king for spectacle and at the .same time to write the comedies 
he desired. Le Malade Imaginairr^ for example, was a comedir- 
ballcty but it was also a supreme gesture of the comic .spirit — tlu' 
play in which the great comedian j)assod from a counterfeiting ol 
death to death itself. 

The Epicurean sanity of Molierc, with its p)ersistent correition 
of all extremes, has often expjosed him to criticism more forniid 
able than that of the sectaries. Men of a generous habit have fell 
its limitations, complaining that Molierc seems often to be no 
more than a champion of prudence and the middle way and that 
there are whole tracts of human e.xpcrience which lie beyond 
the scop^ of his art. But this is only to say that Moliere is a 
comedian. He is not a mystical philosopher, or even a poet t>i 
pa.ssion. His subject is man in society. The an.swer to those win 
accuse him of an excessive worldliness and moderation is to 
found in the fact that the critics of his own age charged him v i‘ 
anarchi.sm, athei.sm and impiety. To the people of his own timt 
be was a splendid or an infamous revolutionary according as they 
champjioned him with La Fontaine or censured him with Bossiirt 
The critics of the 19th century complained that he cared for n*' 
truth or principle sufficiently to be either a moral or a rclipt)ii 
revolutionary, and it cannot be disputed that the morality 
Molicre is (hat of a man who wisely avoids adventurous exlreiiR- 
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I3ut on behalf of the moderation which for him was the secret 
of social wisdom, he fought a lifelong battle with a courage and 
persistence that have rarely been equalled. His lack of doctrine 
was due not to any moral indifference, but to his sense of the 
unlimited energy and possibilities of life. The human spirit was 
tor him too various to be limited by any formula. 

The style of Moliere, in verse and prose, was a reflection of 
his free spirit and his candid intelligence. He wrote with extreme 
facility, but he was never a sloven. He is both voluble and pre- 
cise. His prose dialogue is unequalled outside the plays of Shakes- 
peare, and his verse has an ease and variety that make it imme- 
diately tolerable even to the foreign reader for whom the French 
alexandrine is a taste to be painfully acquired. The most exacting 
authors of the classical tradition, like Boileau, no less, than their 
romantic successors, like Victor Hugo, unite in praising the style 
uf Moliere from opposite angles. Foreign readers, though their 
ap)prcciation of French may be limited, rarely fail to appreciate 
the lucidity and vivacity of his writing. 

For Moliere’s personal appearance we have the portraits of 
Mignard and the description of Mademoiselle Poisson, who saw 
him in the flesh: he was “neither too stout nor too thin, tall rather 
ihan short ; he liad a noble carriage, a good leg, walked slowly and 
had a very .serious expression. His nose was thick, his mouth 
large with thick lips, his complexion brown, his eyebrows black 
and strongly marked, and it was his way of moving these that gave 
him his comic expression on the stage.” He was of a grave and 
melancholy disposition — a contemplative genius, given to fits of 
abstraction. But he could speak well on occasion, and all liis 
friends bear witness to the wit and charm of his conversation. 
In his private dealings he was generous, sympathetic and candid, 
tolerant for the faults he understood so well, delicate in his appre- 
ciation of the views and sentiments of others. He was free, gentle 
and fearless. Exposed to a criticism and calumny such as few men 
have had to sustain, we can find in him no trace of envy or 
malice and nothing mean was ever charged to his account. 

HiBjjOGRAruY. — The standard edition of the works of Moliere is 
that contained in the collection of the Grands Ecrivains de la trance, 
fdit. by Eugene Despois et Paul Mesnard (1873-1 goo). It contains 
the be.st biography of Moli6rc (vol. ix.) and a bibliography which 
is complete up to 1893 (vol. xi.). The earliest life of Moliere is the 
preface to the first edition of his works published in 1682 by La Grange 
and Vinot. This is included in the edition of De.spois et Mesnard. 
Grimarest, who obtained most of his information from Baron, a 
young actor who was for many years in the company of Moliere, 
published a life of the dramatist in 1 70s ; he is, however, untrustworthy. 
The life of Moliere by Voltaire throws more light upon its author 
than upon his subject, and the excellent biography of Tasdiercau 
(i 8()3) requires careful correction in the light of recent research. 
The life prefixed by Stc. Bcuve to the edition of 1825 is of more 
'aluc as criticism than biography. Among later biographies arc those 
of Jules Claretie O873) ; J. j. Weiss (1900;: Georges Lafencstre 
<1909); Maurice Donnay (1911). The contemporary sources may 
l>e studied in the documents collected by Edouard Soulie, Rechrrehes 
'^nr Moliere el sa famille (1863), and the Collection Molicresque of 
Paul Lacroix (1867-75L This last work contains the rnorc important 
contemporary libels including La Fameuse Comidienne, Klomire 
Ifypocondre and Zdlinde. It was supplemented by a Nouvelle Collec- 
tion M olieresque, begun by Paul Lacroix (1863-84) and continued 
by Georges Monval (1884-90), who also edited a monthly review, 
Le MoUeriste, an important source of information (1879-89). 

Among the authors w^ho have dealt with the problems of the 
marriage and family relations of Molifere are Jules Loiseleur in Les 
Points obscurs de la vie de Molihre (1877) and Edouard Fournier in 
Etudes smr la vie de Moliere and Le Roman de Molitre (1885). The 
mos! searching and authoritative modern studies in the biography of 
Moliere are Gustave MichauPs; he critically reviews all the previous 
evidence and gives the results in La Jeunesse de Moliere ('1922), Les 
l^ebuis de Moliire d Paris (1923), and Les Luttes de MoUhe, (1925)- 

Critical studies of Moliere will be found in the w'orks of Jules 
Lemaitre, Impressions de thMtre (18S8-90) ; P. Bourget, Etudes et 
Portraits (1889) ; Bruneti 5 re, Epoques du Thi&tre FranQais (1892), 
and Etudes Critiques sur Vhistoire de la literature Fran^aise (1895- 
^908). ^ (J. Pa.) 

MOLINARI, BERNARDINO (1880- ), Italian con- 

ductor, was bom in Rome in 1880. He studied at the Licco S. 

ccilia and, in 1912, was appointed permanent conductor at the 
‘^ugusteo, Rome. His work as a supporter of the new Italian 
composers is of great importance, and he ranks as one of the 
k-'ading European conductors. 
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MOLINE, a city of Rock Island county, Illinois, U.S.A., on 
the Mississippi river, adjoining Rock Island and opposite Daven- 
port, la., 167 m. W. by S. of Chicago. It is on Federal highways 
32 and 61; is a station on the Chicago-Dallas air-mail route; and 
is served by the Burlington Route, the Chicago, Milwaukee, Si. 
Paul and Pacific, the Davenport, Rock Island and North-western 
and the Rock Island railways, and by river barges and steamers 
and motor-bus and truck lines. Pop. 30,734 in 1920 (24% foreign- 
born w^hite, largely from Sweden and Belgium ) ; estimated locally 
at 36,000 in 1928. It has large, diversified manufacturing indus- 
tries. It is frequently called “the plough city,” from its most 
distinctive product, and farm implements are still the leading 
group of manufactures. The 85 plants of Moline and East Moline 
(^.7;.) have 15,500,000 sq.ft, of floor space, employ over 11,000 
workers, and have an annual output of $77,000,000. The city's 
assessed valuation of property for 1928 was $24,773,885. Moline 
was settled in 1832, laid out in 1842, and chartered as a city in 
1855. In 1847 John Deere, inventor of the steel plough, moved 
here to take advantage of the water transportation facilities, and 
cslabli,shed a small shop from which has developed the largest 
plough-manufacturing busine.ss in the world. 

MOLINET,JEAN (1433-1507), French poet and chronicler, 
was born at Desvres (Pas de Calais). In 1475 he succeeded 
Georges Chastellain as historiographer of the house of Burgundy, 
and Margaret of Austria, governor of the Low t'ountrics, made 
him her librarian. His continuation of Chastellain's chronicle, 
which covers the years from 1474 to 1504, remained unpublished 
until 1828 when it was edited (T*aris, 5 vols.) by J. A. Buchon. 
It is far from possessing the historical value of his predecessor's 
work. A selection from his voluminous poetical works was pub- 
lished at Paris in 1531, Les Faietz et Dietz dr feu . . . Jehan 
Molinet. ... He also translated the Roman dc la rose into i>rose 
(pr. Lyons, 1503). He became, in 1501, canon of the church of 
Notre-Dame at Valenciennes, where he died on Aug. 23, 1507. 
He was head of the rhcloriqucurSy a Burgundian school of poetry. 

See A. Wauters in Biographic, nationale de Belgique (vol. xv., 1899). 
MOLING DEL REY, or King's Mill, a group of thick stone 
buildings about two miles southwest of the city of Mexico. There 
on September 8, 1847 was fought probably the bloodiest battle of 
the War between Mexico and the United States (.i84()-t 848). 
Major General Winfield Scott, in command of some 8,000 United 
States troops, was opposed to some 19,000 troops under General 
Santa Anna. The battle lasted all day; both Molino del Rey and 
Casa Mata fell into American hands in the evening. The losses 
on the part of the Mexicans were over 3,000, whereas the United 
States troops had over 700 killed and wounded. 

MOLINOS, MIGUEL DE (r. 1640-1697), Spanish divine, 
the chief apostle of the religious revival known as Quieti.sm, was 
born on Dec. 25, 1640 at Patacina, near Saragossa. He entered the 
prie.sthood and .settled in Rome al)out 1670. In 1675 Molinos had 
publi.shed a volume, Guida spiritnale, chc dishivolge Vaninui e la 
conduce per Vinterior camino alP acquisito della perfetta contem- 
plazione c del ricco tesoro della pare interiore. This was shortly 
followed by a brief Tratlato della cotidiana communione.. No 
breath of suspicion arose against Molinos until 1O81, when the 
Jesuit preacher, Segneri, attacked his views, though without men- 
tioning his name, in his Concordia ira la Jatica e la quicte neW 
orazione. The matter was referred to the Inquisition. It pro- 
nounced that the Guida spirituala was perfectly orthodox, and 
censured the intemperate zeal of Segneri. But the Jesuits set 
Father La Chaise to work on his royal penitent, Louis XIV., 
who was on very bad terms with Innocent XI. 

Following on oflicial reprc.se citations by the French ambassador 
in Rome, who happened to be a cardinal, Molinos was arrested 
in May 1685. At first his friends were confident of an acquittal, 
but in the beginning of 1687 a number of his penitents of both 
sexes were examined by the Inquisition, and several were arrested. 
A report got abroad that Molinos had been convicted of moral 
enormities, as well as of heretical doctrines; and it was seen that 
he was doomed. On Sept. 3, 1687 he made public profession of 
his errors, and was sentenced to imprisonment for life. In the 
following November, Innocent signed a bull condemning sixty- 
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eight propositions from his Guida spiritmle and unpublished 
writings. Molinos died in prison at Rome on Dee. 28, 1697. 

In fact the doctrine of Molinos went farther than the' Re- 
formers had done. The Reformation maintained that the Church, 
so far from being a help, was a hindrance, to union with Jesus; 
whereas Molinos welcomed both Church and Jesus as helps to 
union with tiocl, always provided that the believer treated both 
as means to an end beyond them.selves. In other words, he held 
that there was a triple stage in piety. Beginners gave them- ^ 
selves wholly 10 the Church. At the second step came devotion ' 
to Jesus. At the highest stage both Church and Je.sus were left ■ 
behind as dri formes, sed non Dens, and God remained alone. i 

But how could a finite being bring himself into direct relation ; 
with Infinity? The less sense of proprietorship we have in ' 
a thought or action — the less it is the fruit of our deliberate 
will — the more certain may we be that it is divinely inspired. 
But what state of mind is most likely to be visited by these 
spontaneous illuminations? Plainly the state that Molinos calls 
the “soft and savoury sleep of nothingness,’' where the soul is 
content to fold its hands, and wait in dreamy musing till the 
message comes. For this reason disinterested love became the 
great hallmark of Q)uietist sanclily. Although Molinos 's system ! 
did not long survive him. few writers have struggled so long and 
so hard to disengage the essence of religion from its transitionary 
embodiment in an historical creed. 

The Guida spirit uale \va.s published in Italian in 1675, and has 
been reprinted. .An English translation appeared in 1688; it has 
been re-edited by Mrs. Arthur Lyttelton. French, Spanish and Latin 
translations have also appeared. For the history of its author see 
C. E. Sfharling, Michael de Molinos (Ger. trans. from Danish; Gotha, 
1855) ; H. Heppe, Geschichte der quietistisrhen Mvslik (Berlin, 1875) ; 
and Dudon, Le Quiet istc espagnol Miguel de Molinos (1921). On 
the whole subject of Quietism see H. Delacroix, ^Audes d^histoire el 
de psychologic du mystkisme (Paris, igoS). There i.s a brilliant, but 
very fanciful, account of Molinos and his doctrines in J. H. Short- 
house’s romance, John Inglesant. 

MOLKO ( 1500-1532). a Marano kabbalist, who proclaimed 
the advent of the Messiah. He was associated with David Reu- 
beni, who also made Messianic claims. Molko, after a chequered 
career, was condemned to death by the ecclesiastical court at 
Mantua. He was offered his life by the emperor Charles V. if he 
would return to Christianity, but refused, and died at the stake. 

MOLLENDORF, WICHARD JOACHIM HEINRICH 

VON (1724-1 S16), Pru-ssian field marshal, was born at Linden- 
])erg on Jan. 7, 172.^ and began his career as a page of Frederick 
the Great in 1740. In the Seven A'ears' War his brilliant conduct 
at the churchyard of Leuthen (1757) and at Hochkirch won him 
his majority. In 1760 his exertions retrieved the almost lost battle 
of Torgau, and the last success of the great king was won by the 
brigades of Prince Wied and Mdllendorf (now major-gencraD at 
the Burkersdorf heights. Seventeen years later, as lieutenant- 
general, he won at Brix one of the few^ successes of the Bavarian 
Succession (or “Potato”) War. Promoted general of infantry in 
17S7, and general field marshal in 3793, he commanded the Prus- 
.sian army on the Rhine in 1794. He died in retirement at 
Havelberg on Jan. 28. 1S16. Mollcndorf was one of the first to 
protest against the maltreatment of soldiers by their officers. 

MOLLIEN, NICOLAS FRANCOIS, Count (1758-1850), i 
French financier, was born in Paris on Feb. 28, 1758. He entered 
the ministry of finance as a young man, and put his great financial 
ability at the service of succ('S.sive Governments. Under Colbert 
he improved the returns from the farmers-general of the taxes; 
he helped the conclusion of the Anglo-French treaty of 1786; after 
the coup d’etat of Brumaire (Xov. 1799) he held .successive 
financial appointments, and wa.*^ constantly consulted by Napoleon, 
who, however, refused to accept the advice of his finance minister 
against his “continental system.” He was again finance minister 
during the Hundred Days, and. though he declined office after the 
Re.st oration, w'a.*^ con.sulted in connection >Vith the annual budgets. 

See MoIIicn’s Memoires d*un ministre du tresor public 1780-181$, 4 
vols. (1845; new ed., 3 vols., 1898); A. G. P. Barante, Etudes his- 
toriques et biographiques (1858) ; N. A. de Salvandy, MolUen (1851); 
also M. M. C. Gaudin (due de Gaete), Notice historique sur les 
finances ds la France 1800-1814 (1818) 


MOLLUSCA. A large group of invertebrate animals con- 
stituting a large subdivision or phylum of the animal kingdom and 
comprising such forms as land and aquatic snails and slug.«;. 
oysters, mussels, cuttlefish and squids. The group is very large, 
containing over 60,000 living species, and, judged by its distribu- 
tion, it has been highly successful, as its members have populated 
the sea, fresh water and the land. They manifest great diversity of 
habit and structure, and range in size from 
the giant squids of the Atlantic, which 
span over 50ft. in length, to snails less than 
a millimetre in length in the adult state. 

The phylum is divisible into five classes : 
the Amphineura (chitons or coat of mail 
shells), the Gastropoda (limpets, whelks, 
snails and slugs), the Scaphopoda (or tu.sk 
shells), the Lamellibranchia (oysters, mus- 
sels and scallops), and the Cephalopoda 
(squids, cuttlefish and octopods). Certain 
problematical fossil forms, the Conularichi, 
are sometimes treated as a class of the 
Mollusca. Their exact zoological position 
is, however, debatable, and they cannot be 
adequately discussed here (xce Gastro- 
poda). 

The Gastropoda are the largest class of 
molluscs, and easily outnumber the rest. 
The Scaphopoda are a small group of but two families. In the 
past such animals as Tunicates, Brachiopods and Cirrhipedes were 
included in this phylum, and a well defined concept of the latter 
was only formulated towards the end of last century. Thiele and 
Odhner at the present time hold the view that the Solenogastres 
or Aplacophora, a subdivision of the Amphineura, are more closely 
related in certain respects to certain groups of worms than to 
the Mollusca. This view is not accepted here and the Soleno- 
gastres are treated as molluscs (sec Amphineura). 

Definition and Classification^ — The Mollusca are inverte- 
brate animals, typically elongate in form and having an originally 
symmetrical organization. The viscera arc sheathed in an outer 
integument, of which the lower part is modified as a muscular 
organ of locomotion, the foot, and the upper part (the mantle) 
is extended on each side and hangs down as a free fold around the 
body, enclosing a space, the mantle-cavity. The mantle .secretes 
a calcareous shell and its under surface within the mantle-cavity 
gives rise to the organs of respiration (gills or “false” gills), or is 
modified in terrestrial, air-breathing mol- 
luscs to form a lung. In all Mollusca ex- 
cept the Lamellibranchia the anterior tegu- 
mentary region is modified as a more or 
less mobile head usually provided with sen- 
sory appendages and sense-organs. Thi.s 
threefold division of the body constitutes 
the essential plan of molluscan organiza- 
tion. In addition, it should be noted as es- 
pecially characteristic of the phylum that 
(1) there arc very scanty traces of seg- 
mentation; (2 ) the coelom is represented 
by the pericardium and gonad but is much 
reduced by the extensive vascular system ; 
(3) the alimentary system (except in the 
Lamellibranchia) is characterized by the 
peculiar tongue beset wdth chitinous teeth 
(radula); (4) the nervous system consists 
essentially of a circumoesophagcal ring composed of an upper or 
cerebral half and a lower or labial portion, from the point of 
junction of which arise longitudinal pallial and pedal cords on 
each side, and (5) the cleavage of the egg is spiral and segment a* 
tion usually gives rise to trochophore and veliger larval stages. 

The Amphineura are exclusively marine, of elongate shape and 
symmetrical organization, having the mantle beset with spicules. 
In the most familiar forms (Chiton) the shell is divided into eight 
separate plates. The Gastropoda are asymmetrical and character- 
ized by the atrophy or disappearance of the organs of the original 
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Fig. 1.*— chiton nobilis 



Fig. 2. — ROMAN SNAIL 
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1. Cypraca arabica. Named from hierot|lyphic-like markings on 
back. Found in Eastern seas. 2. Conus princeps. var. regius; 
length 1-5 to 2.25 Inches. W. coast C. America. 3. The episcopal 
mitre (Mitra ppiscopalis) . Ceylon and Philippines. 4. Strombus 
gracilior; carrion feeders. They are very active and progress by a 

1......:..^ ...... Amnn* Thnir auac aria hnttpr than tho^o nf many 


ringens): with outer edge of lip turned back, giving the effect of 
a grin. Peru and Panama. 6. Phyllonatus ntgritus; length 3 
if’ches; carnivorous. Pacific Coast. 7. Melongena patula. West 
coast of Mexico and Central America. 8. Rod helmet or bull’s 
mouth {Cassis rufa); length 5 to 7 inches; red, orange and 
chocolate markinos. Found on shores of Japan 
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left-hand side, and by the spiral winding of the shell and viscera) 
mass. The Scaphopoda arc marine; the mantle is fused in the mid- 
ventral line, so as to enclose the visceral mass in a sheath which 
secretes a tubular shell. The Lamellibranchia are aquatic: the 
mantle is divided into right and left lobes which secrete a bivalve 
shell : the head is undeveloped and the gills become highly com- j 
plex, subserving nutrition as well as respiration. The Cephalopoda 
are marine molluscs in which the head and foot are fused. The 
edges of this mass are produced into api^endages; the ventral 
surface is much abbreviated and locomotion is mainly accom- ,• 
plished by the ejection of jets of water through an organ (the ; 
funnel) developed from the foot. 

MORPHOLOGY 

The structure and modification of the various organ systems 
are described in detail under each class but there are certain ana- 
tomical and physiological features which 
may be considered here. 

External Features-— The main divi- 
sions of the body (head, visceral mass, 
mantle and foot) are usually quite mani- 
fest. In the Scaphopoda and Amphineura, 
however, the head is moderately devel- 
oped, and in the Lamellibranchia it is ab- 
sent. In the Gastropoda it is u.sually very 
mobile and well-equipped with sense-or- 
gans. In the Cephalopoda it is fused with 
the foot; the appendages formed from the edge of the latter are 
arranged in a circlet round the mouth, and the transference of prey 
1 0 the latter and a firm grasp on it, while it is being masticated by 
the jaws, are thus facilitated. The central nervous system (see be- 
low) tends to become concentrated in the head in Gastropoda and 
Cephalopoda. The occurrence in certain Gastropoda of a sheath 
of hard connective tissue around the ganglia and of cephalic 
cartilages enclosing the latter in the Cephalopoda produces an 
amount of “cephalization” uncommon in invertebrate animals. 
In the Lamellibranchia the mantle attains considerable impor- 
tance. From it are developed the siphons by which the animal 
maintains connection with the water when burrowing in sand or 
mud. Its derivatives, the gills, are important not only in respira- 
tion but also in nutrition and in the incubation of the young. 
In the Cephalopoda it is of great functional importance in loco- 
motion and (as a mechanical factor) in respiration and excretion. 

The shell is secreted by the mantle in all molluscs. It consists 
in most cases of an organic matrix of conchyolin (a substance 
allied to chit in), impregnated with mineral salts. The latter con- 
sist mainly of calcium carbonate, but small quantities of calcium 
phosphate and magnesium carbonate are also found. The shell is 
formed in two layers — an external one of prisms of cal cite and 
an inner of arragonite. The latter forms the nacre or mother-of- 
I)earl seen in many shells. The shell grows in area by the addition 
of organic and inorganic matter secreted by the edge of the mantle 
and in thickness by addition of new matter to the inner layer 
secreted by the whole surface of the mantle. In addition to these 
two layers there is usually an external horny shell-epidermis or 
periostracum and a fourth more localized layer, the hypostracum, 
on the areas in which are inserted the muscles by which the shell 
is attached to the animal. 

Internal Anatomy. — ^The alimentary system is divisible into 
three main regions — ^an anterior section comprising the mouth, 
pharyngeal mass and oesophagus, the mid-gut composed of the 
stomach and liver, and the intestine. In the Lamellibranchia the 
first of these is imperfectly developed. The.se animals feed on 
small particles and minute planktonic organisms and the man- 
dibles, radula, pharyngeal musculature found in molluscs, which 
live on coarser food, are absent. In all molluscs the liver is the 
most important digestive organ and it may have absorptive and 
excretory functions. In the Gastropoda, Lamellibranchia and 
Scaphopoda there is an additional organ of digestion, the crys- 
talline style. This is a rod of gelatinous substance containing 
digestive enzymes. It either lies free in the initial part of the 
intestine or is lodged in a special coecum developed therefrom. 


The Gastropoda and Lamellibranchia exhibit remarkable parallel 
modifications of this coecum. In the Cephalopoda there is a 
spiral coecum opening into the stomach which may be homologous 
with the style-sac; but, as in certain Gastropoda this and a spiral 
coecum coexist, the coecum of the Cephalopoda possibly repre- 
sents the gastropod spiral coecum. 

Circulation and Respiration- — ^The blood of most molluscs 
is colourless but haemoglobin and haemocyanin occur in certjun 
forms. The blood is largely contained in a 
vascular system, but the latter rarely ends 
in capillaries and usually opens into capa- 
cious spaces (lacunae). These ramify 
among the various organs and their ex- 
tensive development (phlchordesis) re- 
stricts the area of the primary body-cavity 
(coelom). The heart usually consists of a 
ventricle and two auricles. The blood is 
oxygenated in the surface-tissues of the 
mantle either in the respiratory organs 
(gills) or in the inner surface of the man- 
tle-cavity (“lung” of air-breathing Gastro- 
poda) or in the exposed surface of the 
mantle (certain Gastropoda, Scaphopoda). 
The gills are either true ctemdia (feather- 
like structures consisting of a hollow vas- 
cular axis supporting lateral filaments) or 
accessory branchial structures of various 
kinds. The surface of the ctenidia is cov- 
ered with cilia in all molluscs but the 
Cephalopoda. By these cilia the water in 
the mantle cavity is kept in circulation. 
In the Lamellibranchia the food particles 
are sorted out by currents produced by the 
cilia and conveyed to the mouth. In the Cephalopoda the water in 
the mouth cavity is kept in circulation by the contraction and 
cxp)ansion of the mantle. 

Coelom, Renal and Reproductive Organs^The coelom is 
represented in most Mollusca by the pericardium and (when per- 
si.stent) the cavity of the gonad. In the Cephalopoda there is a 
capacious gonadial portion of the coelom from the wall of which 
the ovary and testis are developed. In this class and certain Am- 
phineura (the Aplacophora) the pericardium and gonadial coelom 
communicate with each other, but in all other molluscs the two 
|X)rtions of the coelom are separate. It is however to be inferred 
that the primitive connection between pericardium and gonad 
occurred in the ancestors of such molluscs, as in the more primi- 
tive members of the Gastropoda and Lamellibranchia the gonad 
opens into the duct connecting the kidney and the pericardium. 
It is not certain if the renal and generative ducts in all the groups 
of Mollusca are always true coelomoducts (i.e., evaginations of 
the coelomic cavity). The kidneys open internally into the peri- 
cardium in all the classes except in Nautilus and the Scaphopioda. 
Whether this connection actually indicates that the kidneys arc 
in all ca.ses coelomic outgrowths is not certain. True nephridia 
only occur in larval Gastropoda and Lamellibranchia. In certain 
members of these two classes which have been carefully studied 
the adult kidneys are certainly mesodermal in origin and may be 
regarded as coelomoducts. In the Aplacophora, the archaic Gas- 
tropoda and the Scapjhop)oda there are no separate genital ducts, 
the ova and spermatozoa being discharged through the kidneys. 
This is likewise found in certain Lamellibranchia, but the genital 
conduit is gradually shifted tov’^rds the external end of the kidney 
and eventually acquires a separate opening. In the Neritacea 
among the Aspidobranchiate Gastropoda and the rest of that class 
in such forms as have been specially studied there is a separate 
genital duct formed from the originally left-hand kidney. In the 
Cephalopoda and Polyplacophora the gonaducts and kidneys are 
entirely separate. 

The Nervous System^ — The nervous system consists of 
ganglionic centres, nerve cords and sense-organs. The term “cen- 
tral nervous system” is not usually employed in connection with 
the nervous organization of the Mollusca; but there is in fact a 
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central group of ganglia connected by commissures and a periph- 
eral system of nerves, localized ganglia and end-organs. The gen- 
eral plan of the system has been already indicated. The chief areas 
of the body and organs are innervated as follows. The head and 
its sense-organs are supplied with nerves from cerebral ganglia sit- 
uated on the dorsal side of the circumoesophageal ring. The 
mantle and foot are innervated from pallial and pedal ganglia 
respectively from which the main pallial and pedal cords origi- 
nate. The viscera receive their nerve supply from the labial com- 
missure (the ventral part of the circumoesophageal ring) through 
a stomato-gastric system and also from a visceral commissure 
beset with ganglia which arises from the pallial gaiiglia. In prim- 
itive Mollusca the various ganglia are diffuse and the commissures 
joining them are long. In Gastropoda and Cephalopoda there is 
a marked tendency for the ganglia to be concentrated around the 
oesophagus and fused in a solid ring. The term '‘central nervous 
system” then becomes highly suitable. Whether this concentra- 
tion has any functional significance is uncertain. It may be re- 
sponsible for the highly co-ordinated movements performed by 
the Cephalopoda, but as far as nervous efficiency is concerned 
there does not seem much difference between those Gastropoda 
in which the ganglia are concentrated and those in which they 
are diffuse. 

Reproduction^The sexes are separate in most Mollusca and 
hermaphroditism is usually found in specialized forms. Sexual 
dimorphism is not marked. Copulation only occurs in the Cephalo- 
poda and in certain Gastropoda in which a penis is found, but in 
some Lamellibranchia in which there is no copulatory organ fertil- 
ization is nevertheless internal. The eggs are laid separately in the 
Amphincura, Lamellibranchia, Scaphopoda and more archaic Gas- 
tropoda; in most aquatic Gastropoda and in the Cephalopoda they 
are deposited in masses which through the development of spe- 
cial capsules and supporting .structures may become very complex. 
In a few Gastropoda, Lamellibranchia and Amphineura the eggs 
are incubated in the maternal body; but truly viviparous forms 
are rare. Parthenogenesis has been recorded in a single species of 
Gastropoda, Paludestrina jenkinsi. The development of the fer- 
tilized egg is described in detail under the separate classes 
(Gastropoda, etc., qq.v,)* 

Bionomics. — ^The most primitive living molluscs are aquatic 
and the earliest fossil representatives (Lower Cambrian Gastro- 
poda and Lamellibranchia) seem to have lived in the sea. The 
greater part of the modern Mollusca have retained this character. 
During the Devonian period they began to populate fresh water 
and in the Carboniferous they invaded the land. From that time 
onwards the population of freshwater and land has continued, that 
of land with increasing rapidity and evolutionary diversification, 
that of fresh water more slowly 
and with less variety of form and 
habit. The relative numbers of 
marine, fresh water and terres- 
trial forms may be gauged by the 
following list which gives the 
number of species in the British 
molluscan fauna as far as they 
can be thus classified. Marine 
714, Fresh water 69, Land 91. 

The Amphineura, Scaphopoda 
and Cephalopoda are exclusively 
marine in distribution and do not 
tolerate any reduction of the 
normal salinity of sea water. The 
freshwater fauna is made up 
principally of two groups — certain Tenioglossa (Vivipara, Hy- 
drobia, Melania, Atnpullaria) and Basommatophora (Litnnea and 
Planorbis) among the Gastropoda and the Unionidae, Cyrenidae, 
etc., among the Lamellibranchia. The large terrestrial fauna is 
mainly drawn from a single suborder (the Stylommatophora) and 
a few families (e.g,, Helicinidae, Cyclophoridae, Auriculidae, etc.) 
of other Gastropoda. In other words, the population of fresh 
water is the achievement of a restricted group of Gastropoda and 
Lamellibranchia and the highly successful invasion of land has 


been carried out by the Gastropoda alone. As far as the Lamelli- 
branchia are concerned the failure to populate land is readily ex- 
plained, as their mode of nutrition has become highly specialized 
and entirely depends on water-borne particles and organisms. The 
absence of Cephalopoda from land and fresh water is not so easily 
explained. The Dibranchia are specialized for rapid swimming, so 
that the reason for their restriction to water is obvious. The 
littoral Octopoda, which Uve mainly on or just off the sea- 
bottom, can move over the latter with con- 
siderable agility so that locomotor special- 
ization cannot be invoked to account for 
their absence from the land. In all likeli- 
hood the marked participation of the man- 
tle in the locomotor function and its de- 
velopment as a muscular pumping organ in 
relation to respiration has deprived it of 
that capacity for being converted into an 
organ for breathing air characteristic of 
terrestrial Gastropoda. As for their failure 
to colonize fresh water there is no satis- 
factory explanation beyond the obvious 
suggestion that they may be physiologically intolerant of fre.sh and 
brackish water. 

The marine Mollusca have a world-wide distribution as seden- 
tary, swimming and floating animals and they are found at con- 
siderable depths in the sea, a few being found at a depth of over 
2,900 fathoms. Certain groups are specialized for living perma- 
nently at great depths, e.g., the Cirroteuthidae among the Dibran- 
chiate Cephalopoda and the Septibranchia among the Lamelli- 
branchia. The Pteropods, Heteropods and a few other Gastro- 
poda, and the smaller branch! if orm Cephalopoda are adapted in 
adult life as plankton organisms. By far the greater part of ma- 
rine molluscs are sedentary and live on the bottom in relatively 
shallow water. Land and fresh water molluscs are likewise of 
almost universal distribution. The terrestrial forms are usually 
limited in their range by the requirement of a measure of humid- 
ity, shelter from excessive heat and light and of a certain amount 
of lime in the soil. 

From the bionomic point of view the Cephalopoda stand apart 
from the rest of the Mollusca. Nearly all the living forms are 
highly mobile and vigorous animals, sometimes of large size and 
predatory habits. In these respects they are unique among inverte- 
brate animals and afford the closest parallel to the vertebrates in 
organization and activity. The rest of the phylum are principally 
sluggish animals usually of small size and retiring habits. The 
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greater number are vegetarian in diet. Certain Gastropoda arc. 
however, carnivorous and, though their prey consists of eiibc' 
sessile animals such as Hydroids and sponges or slow-moving ani- 
mals such as other molluscs, they are more vigorous and aggres- 
sive. The majority are, however, encumbered by their shell, and 
rely on passive defence rather than attack or flight in deaiin^ 
with their enemies. 

The Scaphopoda and Lamellibranchia live a specialized 
buried in sand or mud. To this sort of life the lamellibranchs au' 
particularly well adapted. They can live for a long time buried 
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below the surface; but, as is pointed out in the article on this group 
this mode of life is not necessarily a sluggish and inactive 
one. Not only is a considerable amount of energy required to 
burrow in a semi-solid medium, but also those Lamellibranchia 
which live on open beaches must be always under the necessity of 
regulating their position during rough weather when the surface 
layers of sand are in continual motion. The Amphineura are 
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Fig. 8.— gill filaments of hypsobia nosophora 

mostly sluggish, semi-adherent forms. The Gastropoda are more 
varied in their habits and include active carnivorous families, 
adherent and floating forms. Others are climbers, borrowers and 
swimmers. Both the Gastropoda and Lamellibranchia include 
commensal and parasitic forms as well as genera which bore into 
.solid substances (rock, coral, etc.). 

The Mollusca are on the whole short-lived. Most pulmonate 
Gastropoda are biannual, though some large Helicidae live as long 
as seven years. The marine Streptoneura live for several years 
but the Nudibranchs and Tectibranchs seem to be “annuals.” 
The Cephalopoda, as far as is known at present, seem to have an 
average life of four to five years. Certain Lamellibranchia are 
known to live as long as 20 years. 

Interrelationships of the Various Classes.-— Although it has 
been urged that the Solenogastres are not molluscs and should be 
placed in a different phylum and although Von Ihcring has tried 
to prove that the Mollusca as at present constituted are not a 
homogeneous group, there seem to be no adequate grounds for 
doubting PeJseneer’s dictum (igob) that the internal organization 
of the members of the phylum is remarkably uniform. In spite of 
very marked plasticity in external parts, (he fundamental struc- 
tural plan as sketched above remains singularly constant and unal- 
tered. It is also significant that the larger classes all tend to show 
similar types of modification. To cite a single instance, the shell 
in all Mollusca save the Scaphopoda exhibits a constantly recur- 
ring tendency to become covered by the mantle and atrophied. 

Nevertheless the relationship between the various clas.ses is by 
no means clear. They each represent distinct evolutionary tenden- 
cies and it is by no means certain how far we can state that cer- 
tain classes are more closely related than others. Grobben, for 
example, united the Gastropoda, Scaphopoda and Lamellibranchia 
into a grade, the Prorhipidoglossomorpha, distinct from the 
Amphineura and Cephalopoda, This association is up to a cer- 
tain point justifiable. ‘ But it fails to express (a) the peculiar posi- 
tion of the Lamellibranchia which must have diverged along 
their distinctive evolutionary path at an early date in the history 
of the phylum and (b) the considerable resemblances between the 
Gastropoda and Cephalopoda, It is a useful working hypothesis 
to assume that there are three distinct elements in the phylum: 

< I ) the Amphineura representing the most primitive age of devel- 
opment, (2) the Cephalopoda and (3) the Gastropoda, Lamelli- 
branchia and Scaphopoda. It is true that the Amphineura (par- 
ticularly the Chitons) have a simpler organization than the other 
Mollusca and may be considered to be the most primitive mem- 
bers of the phylum, though it is peculiar that they are not found 
as fossils until the Silurian (Ordovician?), whereas the other chief 
classes are recognizable in the Cambrian. Nevertheless it is not 
t^asy to employ the total complex of characters which each class 
represents, as an index of relationship or to decide with confidence 
which of those characters are actually primitive or bow far re- 
semblances have been brought about by convergence. For that > 
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reason it seems desirable to stress the individual and peculiar des- 
tiny of each class rather than insist on any grouping of the classes. 

Relationships with Other Phyla^A great deal of discus- 
sion has been devoted to the origin of the Mollusca. There are, 
however, two main and radically opposed views on this subject. 
The one emphasizes the resemblance between the trochophore 
larva of the Mollusca and the similar larva of the Annelida, and 
holds that the Mollusca are descended from the same ancestral 
form as the Annelida. The other theory (propounded by Lang 
and Thiele) stresses certain structural features of the adult as well 
as embryological data, and its authors would derive the Mollusca 
from the free-living Platyhelmia (Turbellaria). It is sufficient to 
say here that at present this question is unsettled, though the 
majority of zoologists would probably incline to the view that the 
Mollusca are more closely related to the Annelida than to any 
other phylum. 

Historical^ — ^The first systematic study of the Mollusca is due 
to Aristotle, who described various kinds of Cephalopoda, Gastro- 
poda, etc., in his Historia Animalimt and dc Partibus Animalium 
and noted their habits with considerable accuracy. He made, how- 
ever, a radical distinction between the naked forms and shelled 
forms which is no longer recognized. 

The foundation of the modern study of the group may be 
attributed to Martin Lister, who in his Historiac conchyliorum 



(1685) gave anatomical and conchological descriptions of many 
Gastropoda and Lamellibranchia; but the group was for a long 
time imperfectly understood and the “testaceous ’ Mollusca were 
still kept separate by Linnaeus from the “naked” form and asso- 
ciated with different groups of invertebrates. Linnaeus’s “Mol- 
lusca” (17^8) were a heterogeneous assemblage and did not in- 
clude the shell-bearing forms. The work of Cuvier (i799)» how- 
ever, who assigned to the Mollusca a position as one of the chief 
i primary groups of the animal kingdom, did much to clarify con- 
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timporary knowledge of this group. Among the naturalists of that Schwerin, now in command, ordered the advance. In perfc 
period Poli and delle Chiaje made important investigations into formation, with colours Hying and bands playing, the Prussi 
the anatomy of various molluscs. It should he pointed out that infantry bore down upon the demoralized Austrians, and Neipix 
the study of the Mollusca has always been charaderized by an in- wisely anticipated a rout by ordering a retreat. Weak in cavali 
evitable duality of method. On the one hand, conchologicai studies Schwerin made no effective pursuit. The Austrians lost 4,400 m 
upon the form and the sculpture of the shell have contributed to and nine guns, the Prussians 4,613 and one gun. Frederick s o\ 


our knowledge of the specific and generic variety of the group as 
well as of the geographical distribution of its members. Of such 
studies may be mentioned the earlier treatises of Martini and 
Chemnitz, Reeve and Sovverby and the later studies of Adams, 
Gwynn Jeffreys, Alder and Hancock, Von Martens, E. A. Smith 
and H. Fischer. On the other hand, the recognition of the limits 
and character of the group and the elimination from it of mem- 
bers of other phyla are due to anatomical and embryological re- 
search of which the most distinguished exponents have been 
\'aughan Thomjison, Kowalevski, ]\lilne Edwards, Lacaze Du- 
thiers, Kdlliker, Spcngel, Owen, Iluxlev, Lankester and Pclseneer. 

(G. C. R.) 

KiKLioGRAPirv. — I*. Pclseneer, “JVIollusca" in I.ankestcrs Trcaihe 
on Zoology ^ vol. v. (lyoO). 

General Treatisi*s, ett.: II. Simroth and H. Hoffmann, “Mollusca” 
in Bronn’s Klassen mill Ordmmy,vn des Tierreichs {Gastropoda) 
(i()oS and foil.); B. Wonfhvard, The Life oj the Mollusca (1013); 
E. Macbride, A Textbook of T.mbryolo^y (1014); P. Pclseneer, Les 
Variations and Irnr heredile chez les Mollusques (ig.?o) ; J. Thiele, 
“Mollusca" and "Solenocastres" in Kiikcnthal and Krumbach’s ‘*JJand- 
buck der Zooloi^ie,” f)d. v. (1025); Broili, ZiiteTs Griindzu^e der 
Palaofit olof^ie , 7th ed., pt. 1 ; 11 . Pil.sbrv, A Mamial of Concholo^y. 

Siiecial work.'*. W. H. Dali. “Mollusca," etc., Sci. Res. V.S. Fish. 
Comm. **AIhntro'is,” Hull. Mus. Comp. Zool. xliii. (tqo8) ; H. Nier- 
.•'frasz, “Die Amphineun-n," lirf^ebn.. and Forischr. der ZooloKie ( looS- 
10) ; A. Naef, “btudien zur generellen Morphologic der MoIIuskcn” 
j, 2 und Fnrtschr. Fr^ehn. Zool.y 13 and 24 (J912) ; N. Odhner, 
“Norwegian Solenoga.^tres," Herzens Mus. Aarbok ioiS-10 (i<)2i); 
II. V. Iherinu. “Phylotrenie und Sy<item der Mollusken." Ahh, .{rchiv. 
Molluskenkuude (1022); G. C. Robson, “On the Style Sac and 
Intestine ol (ki.'^tropodn and Larnellihranchia," Prot. Mahte. Soc. 
London (1022); .\. Soderstrom, /)/> VernHindlsehafi^hcziehun^en der 
Mollusken i I j^p.-^ala, 1025); C M. Yonge, “Feeding Mechanisms in 
the Invertebrates," Bioloi;,ical Revieios (1028); J. Thiele, Zur Sys- 
iematik (hr Mollusken; K. Kunke, Zur Biol of>ie der Lun^cnschnecken 
(Heidelberg). 

MOLLUSCOIDA: SVe liKAClIIKPODA. 

MOLL WITZ. Iti J741 Frederick the Great was besieging the 
Silesian towns of Brieg and Neisse when an Austrian army under 
-Neiliperg advanced to their relief, {Scr .Ai’Stkiax Sl't’CF.ssTON, 
Wak of thk. ) In snowy weather each army was for some time 
in igii(»rance of the other s whereabout .s. but Frederick eventually 
located the .Austrian.^ in the village of Mollwitz. Fie got to 'within 
2 m. of them before they were alarmed; then solemnly formed 
his army in the iJ;“Aual t\No lines, with cavalry on the flanks, and 
advaiK f(l in jjarade order with bands playing. Neijiperg sent his 
cavalry under Rrimer to delay the Pru.''.sians \vhile he drew up his 


share in this, his first battle, scarcely foreshadowed his futc 
glory. 

MOLLY MAGUIRES, an Irish American secret socie 
which maintained numerous branches in the anthracite coal regio 
of Pennsylvania, U.S.A., from 1854 fo and perhaps latt 
The name was imported from Ireland, where it had been used 
designate one of the Ribbon societies that devoted its energies 
intimidating and maltreating process servers and agents of Ian 
lords. The Irish society of Molly Maguires seems to have bei 
organized in 1843, and its membership to have been confined 
the very low'est classes. The Molly Maguires of Pennsylvan 
consisted of similar classes of Irishmen, but there seems to ha 
been no connection between the two societies. Every member 
! the American organization was also a member of the Ancient Ord 
of Hibernians, an association organized for benevolent purposi 
and having branches in the United Slates and Great Britain. 

In the mining districts of Pennsylvania the organization ft 
under tlie control of a lawless element, which created the imi 
order of “Molly Maguires," with the object, it appears, of intir 
idaling the Welsh, English and German miners, and of riddir 
the region of mine superintendents, bosses and y^olice who shou 
make themselves in any way objectionable to members of tl 
order. Any member having a grievance might lay a formal cor 
plaint before his “body master," who thereupon conferred wii 
the officers of the neighbouring divisions and secured membe 
from a distance to make away with the offending person. Undi 
this system the crimes in a given district were always coinmitti 
by strangers. The .society grew in strength during the Civil Wa 
itS75 it cornpiletely dominated the coalminers and forced a gei 
eral strike. After repeated efforts to bring the criminals to justii 
had failed, Franklin B. Gowen ( 1836-1 SSg), president of tl 
Philadelphia and Reading ("oal and Iron Company, sent Jame 
McParlan, an Iri.sh Catholic and a Pinkerton detective to 11 
mining region in 1873; he joined the order, and even became sei 
ret ary of one of the most notoriously criminal lodges. The cv 
dence he secured led to the arrest, conviction and execution t 
irnpri.sonment of many memliers during the years 1876-77, an 
sub.sec|ucnlly the outrages ceased and the society was disbandec 
See F. P. De\viT.s, The Molly Maguires (Philadelphia, 1877) 
Allan Pinkerton, The Molly Ma\:,uircs and the Detectives (1877) 
E. W. Lucy, The Molly Mai^uires of Pennsylvania; The Cotntnoi 
loeallh versus .lohn Kehoe rt al. (Pottsvillc, Pa. 187S) ; and an arlir 
j by J. F. Rhodes in Amrr. Hist. Rrvi('ie Ajiril, igio. 

I MOLOCH or Mouxti (in Hebrew, with the doubtful c.'' 


own arni.v, hi.', right on (he boggy Langwitz stream, hi.v left on 
(iriiningen. He had 20.000 men im liiding s.t)Oo extellent cav;ilry, 
but only is gun.^. Frederii k'.s army wa." .similarly formed and of 
e()ual .strengih, but he had only .j.ooo indifierenl cavalry; he had, 
h(»wever. Oo guns. His (avalry on the right, under Schiilenburg. 
had ( rowded into iht: infantry, whidi had to throw back three 
battalion.s cu potvnrr, a formation which later proved valuable. 
.At 2 p.M. on April 10, 1741. (he l*ru.‘^sian guns opened fire on the 
Austrian army, which was still forming up. The fire was severe 
and Rumi*r decided that the way to avoid it was to attack. 
He launched 30 squadrons again"! St hiilenburg's i»-n and swept 
them headlong from the lit Id. Fn di ritk was involved in their rout 
and was persuatled by his lieutenant, Schwerin, to save himself 
in flight. The Au.strian cavalry now lurned uj)on the J’russian foot 
but found (hem.stdves faced by a very different projio.sition. 
'rwenly years of drill had given Frederiek's infantry a steadiness 
anrl fire lontrol that no cavalry ( onld shake. Five times Rdmer 
huritMl his gallant squadrons again.'t their ranks, on one occasion 
attacking the setond line from the rear: five times they were 
driven oif with heavy lo.^s, Rdmer hiTrJ^elf being killed. Neipperg 
ent torward (ididlein’s infantry, but they could not face the rapid | 
lire of th«' Prustiians, with their new iron ramrods. Seeing his I 
enemy waver, and knowing his own ammunition to be failing, 


i ceplion of i Kings xi. 7, always ‘V//e MoIt‘ch"), the nanu* < 

I title of the divinity wliich the men of Judah in the last ages ol th 
. kingdom were wont to propitiate by the saeritice of their ow 
' children. The Hebrew con.sonants might simply be read "th 
king’’ i wi'Ick), an ajipeliation for the supreme deity of a Seiniti 
j state or tribe: the traditional pronunciation (jMoXox), which goe 
j back as far as the Septuagint version of Kings, probably mean 
that the old form was perverted by giving it the vowels o 
bdshclii “.shame," the contemptuous name for Baal (q.v.). 

The phrase employed in speaking of these sacrifices is that 
dedication — “to make one's son or daughter iia.ss through 
by means of) fire to fthe) Molcch” (2 Kings xxiii. 10: but 
where without the words “through fire” Lev. xviii. 21 ). It appeal 
from Jer. vii. 31. xix. 5; Ezek. xvi. 20 scq., (hat this phrai'e <!< 
notes a human holocaust, and not a mere consecration to Mole« ' 
by passing through or between fires. \Vc learn from 2 King." i ’ 
27 (hat the piacular sacrifice of his son and heir was the 1. : 
offering which the king of Moab made to deliver his coun'*: 
Even the Hebrew historian ascribes to this act the effect of 
ing divine indignation against the invading host of Israel. AIm ' ' 
sacrifice of his son (2 Kings xvi. 3 ) may have been an i.solat* '' 
art of despair; but in the 7th century, however, when religioii w.i 
transformed into servile fear fMic. vi. i sqq.), the exampk’ 
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Manasseh (2 Kings xxi. 6) did not stand alone, and Jeremiah and 
l*:zekiel frequently refer to the “high places’’ for the sacrifice 
(,f children by their parents which rose beneath the very walls 
of the temple from the gloomy ravine of Hinnom or Tophet 
( |t*r. xxxii. 35; Ezek. xvi. iS sqq., xxiii. 37). The children ai> 
pa rent ly were not burned alive; they were slain and burned like 
,iny other holocaust (Ezek. loc. cit.; Isa. Ivii. 5), their blood was 
>hcd at the sanctuary (Jer. xix. 4; Ps. cvi. 38). 

The horrid ritual was so closely associated with Yahweh wor- 
ship (Ezek. xxiii. 39) that Jeremiah protests that it is not of 
\ahwehs institution (vii. 31, xix. 5). So too the idea of sacn- 
ficing the firstborn to .Yahweh is rejected in Micah vi. After all, 
such a sacrifice could only be paid to the supreme deity; and 
Manasseh and his people never ceased to acknowledge Yahweh 
as the God of Israel. Thus the way in which Jeremiah (Jer. xix. 
51, Leviticus (xviii. 21, xx. 2-5) and the author of Kings, seem 
to mark out the Molech or Baal as a false god, distinct from 
Y ahweh, is precisely parallel to the way in which Ho.sea speaks 
of the golden calves or Baalim. In each case the people were 
worshipping Yahweh under the title of Molech or Baal; and the 
prophet refuses to admit that this is so, because the worship itself 
is an apostasy to heathenism. Note, also, the explanation at- 
icmpted in Ezekiel xx. 25 scq., 31. The seat of the cult appears 
to have been at Jerusalem, and the period during which it flour- 
ished does not favour any strong Phoenician influence. Nor does 
it seem to be of Babylonian origin. On the whole, the biblical 
tradition that the Molech-cult was Canaanile and indigenous 
(Deut. xii. 29 sqq., xviii. 9 scq. ) holds the ground. See Hebrew 
Religion. f\V. R. S.; S. A. C.) 

MOLSHEIM, a town of France, capital of an arrondissement 
in the department of Bas-Rhin, at the foot of the Vosges, on the 
Hreusch. Pop, (1926) 3,040. It is the seat of a sub-prefect. Its 
industries embrace the manufacture of iron and steel goods and 
organ-building. There is also some trade in wine and grain. Mol- 
sheim was known in the 9th century as Molleshem, and formerly 
was the seat of a famous Jesuit college, later removed to Stras- 
bourg and united with its university. 

MOLTKE, ADAM GOTTLOB, Count (1710-1792), 
Danish courtier, was born on Nov. 10, 1710, at Riesenhof in 
Mecklenburg. Frederick V. made him hof marshal (court marshal), 
and overwhelmed him with marks of favour, making him a privy 
louncillor and a count and bestowing upon him Bregentvecl and 
other estates. As the inseparable companion of the king, Moltke's 
influence soon became so boundless that the foreign diplomatists 
declared he could make and unmake ministers at will. Moltke 
looked askance at liberal projects for the emancipation of the 
serfs, but, as one of the largest landowners of Denmark, he did 
much service to agriculture by lightening the burdens of the 
countrymen and introducing technical and scientific improve- 
ments. On the decease of Frederick V., who died in his arms (Jan. 
14, 1766), Moltke 's dominion was at an end. The new king, 
Christian VII., could not endure him, and exclaimed, with refer- 
ence to his lanky figure: “He’s stork below' and fox alxjve.” In 
July 1766 he was dismissed from all his offices and retired to his 
e.state at Bregentved. He lived in retirement, till his death on 
Sept. 25, 1792. 

His memoirs, written in German and published in 1870, have consid- 
erable historical importance. See H. H. Langhorn, Historischc Nach- 
richt iibvr die ddnischen Moltkis (Kiel, 1871). 

MOLTKE, ADAM WILHELM, Count (17S5-1864), 
Danish statesman, son of the minister Joachim Godske Moltke 
(i74f)-i.Si8), and grandson of Adam Gottlob Moltke, was born 
at EinsiedeLsborg in Funen, on Aug. 25, 1785. In 1831 he suc- 
ceeded Johan Sigismund Mosting (1789-1843), as minister of 
finance. On the death of Christian VTIl. he was one of the mo.st 
prominent members of the Council of State, and when the consti- 
tutional crisis came in 1848 he .seemed marked out as the man 
who could bridge over the gap between the old era and the new. 
The services which Count Moltke rendered to Denmark cannot 
be too highly appreciated. The mere fact that a distinguished 
statesman who had served the last two absolute kings of Den- 
mark now voluntarily placed himself at the head of a ministry 


which included the most advanced of the popular agitators, gave 
the new government prestige. It was this, his first administra- 
tion, which introduced the constitution of June 5, 1849, be 
also presided over the third constitutional ministry which was 
formed in July 1851; but he resigned on Jan. 27, 1S52, because 
he could not approve of the decree which aimed at transforming 
Denmark into a composite, indivisible monarchy. Moltke con- 
tinued to sit in the LaiuLting, or Lpper House, but henceforth 
kept in the background. He w'as a member of the consultative 
Rig.sraad from 1855 to 1863. He died on Feb. 15, 1864. 

See Swalin, Del danske Staatsruad (Stockholm, iS8j ) ; Madvig, Liv- 
serindrhiger (Copenhagen, 1S87). 

MOLTKE, HELMUTH CARL BERNHARD, Coi nt 

VON (1800-1891), Prussian field marshal, for thirty years chief of 
the staff of the Prus.sian army, the greatest strategist of the latter 
half of the 19th century, and the creator of the modern method 
of directing armies in the field, was born on Oct. 26, 1800, at 
Parchirn, Mecklenburg, of a German family of ancient nobility. 
His father in 1805 settled in Holstein and became a Danish sub- 
ject, but about the same time w'as impoverished by the burning 
of his country house and the plunder by the French of his town 
house in Liibeck, w'here his wife and children were. Young Moltke 
therefore grew ui> in straitened circumstances. At the age of 
eleven he was .sent to the cadet school at Copenhagen, and entered 
the Danish army in 181 8. But at tw'enty-one he resolved to 
enter the Prussian service, in sfflte of the loss of seniority, and he 
became second lieutenant in the 8th Infantry Regiment stationed 
at Frankfort-on-Oder. At twenty-three he entered the war 
academy, doing brilliantly in the final examination in 1826. He 
then for a year bail charge of a cadet school at Frankfort-on- 
Oder, after which he was lor three years employed on the military 
survey in Silesia and Fosen. In 1833 he w'as transferred to the 
general staff in Berlin. Hi.s tastes inclined him to literature, to 
historical study and to travel. He published a short romance. 
The Two Friends (1827); an essay, Holland and Belgium in their 
Mutual Relations . . . (1831); and An Account of the Internal 
Circumstances and Social Conditions of Poland (1832). In 1832 
he contracted to translate Gibbon’s Decline and Fall into German, 
for which he was to receive X75, his object being to earn the 
money to buy a horse. In eighteen months he had ftni.shed nine 
volumes out of twelve, but the publi.shcr failed to produce the 
book and Moltke never received more than £25. 

Turkish Experience. — ^He had already travelled in .south 
Germany and northern Italy, and in 1835 on his promotion as 
captain he obtained six months’ leave to travel in south-eastern 
Europe. Alter a short stay in (.'unstanlinople he entered the 
Turki.sh service, being duly authorized to do so from Berlin. He 
spent two years at Constant ino])le, learned Turkish, and sur- 
veyed for the sultan the city of C'onstantinople, the Bosporus and 
the Dardanelles. He travelled in the sultan's retinue through 
Bulgaria and Rumelia, and made many other journeys on both 
.sides of the Strait. Jn 1838 he was sent as advi.ser to the Turki.sh 
general commanding in Armenia, who was to carry on a cam- 
paign against Mehemet Ali of Egypt. He rode several thousand 
miles in the course of his journeys, navigating the dangerous 
rapids of the Euphrates, and visiting and mapping many districts 
where no European traveller had been since Xenophon. In 1830 
the army moved south to meet the Egyptians, but upon the ap- 
proach of the enemy the general became more attentive to the 
prophecies of the mullahs than to the advice of the Prussian 
captain. Moltke resigned his post of staff oflicer, and took charge 
i of the artillery, which, in tht ensuing battle of Ni.sib, was the 
last portion of the Turki.sh army to run aw'ay. 

Moltke with infinite hardship made his way back to the Black 
Sea, and thence to Constantinople. His patron Sultan Mahmud 
was dead; so he returned to Berlin where he arrived, broken in 
health, in December 1839. When he left Berlin in 1834 he had 
already “the courtier’s, soldier’s, scholar’s eye, tongue, sword.” 
When he returned it was with a mind expanded by a rare ex- 
perience, and with a character doubly tempered and annealed. 
While away, he had been a constant letter-writer to his mother 
and sisters, and he now revised and published his letters as 
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Letters on Conditions and Events in Turkey in the Years 183S 
to j8jq. No other book gives so deep an insight into the char- 
acter of the Turkish Empire, and no other book of travels better 
deserves to be regarded as a German classic. 

One of his sisters had married an English widower named Burt, 
who had settled in Holstein. Her stepdaughter, Mary Burt, had 
read the traveller s letters, and when he came home as a wooer 
was quickly won. The marriage took place in 1841, though there 
were no children, and Moltkes love-letters and letters to his 
wife are among the most valuable materials for his biography. 
On his return in 1840 Moltke had been appointed to the staff of 
the 4th army corps, stationed at Berlin; he was promoted major 
on his wedding day. He published his maps of Constantinople, 
of the Bosporus and of the Dardanelles, and, jointly with otiicr 
German travellers, a new map of A.sia Minor and a memoir on 
the geography of that country, as well as a number of periodical 
essays on various factors in the Eastern Question. His Russo- 
Turkish Campaigfi in Europe, j828-2g, described in 184s by 
Baron von Moltke, Major in the Prussian Staff (1845), was recog- 
nized by competent judges as a masterpiece. Moltke at this 
period became one of the first directors of the Hamburg-Berlin 
railway, and in 1843 published a review article entitled What 
Considerations should determine the Choice oj the Course of 
Railways? which reveals a mastery of the technical questions 
involved in railway construction. 

In 1845 Moltke was appointed personal adjutant to Prince 
Henry of Prussia, a Roman Catholic who lived at Rome. He 
spent much of his leisure there in a survey, of which the result 
was a splendid map of Rome (Berlin, 1852). In 1846 Prince 
Henry died, and Moltke was then appointed to the staff of the 
8lh army corps at Coblenz. In 1848, after a brief return to the 
great general staff at Berlin, he became chief of the staff of the 
4th army corps, of which the headquarters were then at Magde- 
burg, where he remained seven years, during which he rose to 
lieutenant-colonel (1850), and colonel (1851). In 1855 he was 
appointed first adjutant to Prince Frederick William (afterwards 
crown prince and emperor), whom he accompanied to England on 
his betrothal and marriage, as well as to Paris and to St. Peters- 
burg to the coronation of Alexander II. of Ru.ssia. Prince Fred- 
erick William was in command of a regiment stationed at Breslau, 
and there as his adjutant Moltke remained for a year, becoming 
major-general in 1S56. On Oct. 23, 1857, owing to the serious 
illness of King Frederick William IV., Prince William became 
prince regent. Six days later he selected Moltke to be chief of 
the general staff of the army. 

Moltke devoted himself to the adaptation of strategical and 
tactical methods to changes in armament and in means of com- 
munication, to the training of staff officers in accordance with the 
methods thus w^orked out, to the perfection of the arrangements 
for the mobilization of the army, and to the study of European 
politics. In 1859 came the war in Italy, which occasioned the 
mobilization of the Prussian army, and a con.sequent reorganiza- 
tion, by which its numerical strength was nearly doubled. The 
reorganization was the work not of Moltke but of the king, and 
of Roon, minister of war; but Moltke watched the Italian cam- 
paign closely, and wrote the history of it ascribed on the title- 
page (1862) to the historical division of the Prus.sian staff. 

The Danish Campaign. — In December 1862 Moltke was 
asked for an opinion upon the military aspect of the quarrel with 
Denmark then becoming acute. He sketched a plan for turning 
the flank of the Dani.sh army before the attack upon its position 
in front of Schleswig, and hoped that by this means its retreat to 
the ihlands might be intercepted. When the war began in Febru- 
ary 1864. Moltke was kept at Berlin. The execution of the plan 
was mismanaged, and the Danish army escaped to the fortresses 
of Diippel and Fredericia, each of which commanded a retreat 
across a strait on to an island. The allies were now checked ; but 
Duppel and Fredericia were besieged by them, Diippel taken by 
storm, and Fredericia abandoned by the Danes without assault; 
but the war showed no signs of ending, as the Danish army was 
safe in the islands of Alsen and Fiinen. On April 30 Moltke was 
sent to be chief of the staff to the commander-in-chief of the allied 


forces, and, so soon as the armistice of May and June was c 
persuaded Prince Frederick Charles to attempt to force the 
sage of the Sundewitt and attack the Danes in the island of A 
The landing was effected on June 29, and the Danes then ev 
ated Alsen. Moltke next proposed a landing in Fiinen, but 
Danes no longer felt safe in their islands, and agreed to the ( 
man terms. Moltke's appearance had quickly transformed 
aspect of the war, and his influence with the king thus acquir 
firm basis. 

Campaign of 1866. — (See Seven Weeks’ War.) Accordir 
in the Austrian campaign of 1866, Moltke’s plans were adop 
and he was almost invariably supported in their execution. 
camF>aign in Denmark had revealed the amazing superiority of 
breech-loader, with which only the Prussian troops were arr 
over the muzzle-loader still u.sed by all other armies. Moltke 
mastered, as none of his contemporaries had done, the metl 
of Napoleon. In 1866 each of his decisions was Najx)leonic. 
first was to employ almost his whole force (280,000) against 
preponderant enemy, Austria, with her Saxon satellite (2 70,c 
and to paralyse the other German states with a mere frac 
(48,000). With this small force he first captured the whole I 
overian army (17,000) and then dispersed the south Gen 
armies (about 100,000). The second decision was to deploy 2 
000 men upon the very long frontier separating Prussia f 
Austria and Saxony, there to form three armies, the Elbe arm 
Torgau, the first army (Prince Frederick Charles) in Lusatia, 
the second army (the Crown Prince) at Landshut and Wah 
burg in Silcisiu. His plan, resembling that of Napoleon in i. 
was to bring these three armies together by a concentric adve 
into the enemy's territory, Bohemia, where he believed the I 
trian army to be assembling. The three armies had no so< 
reached the.se positions than the king was persuaded to order 
second army to march eastwards towards Neisse to meet an 
pected Austrian invasion from Moravia. Moltkc’s plan seei 
to be upset, but on June 15 the political crisis came to a head 
Prussia declared war. On the same day Moltke learned that 
Austrian army had a.ssembled not in Bohemia, but in Moravia, 
immediately instructed the Crown Prince to turn back and mr 
westwards to his original positions, and the Elbe army to adva 
through Dresden to join Prince Frederick Charles, who was 
advance southwards through Lobau. The Saxon army retre: 
from Dresden and joined the first Austrian army corp on 
Isar. On the 17th Benedek, commanding the Austrian ar 
gave orders for its march from Moravia to the neighbourhoot 
Josef stadt. Moltke had expected this and calculated that 
Austrian movement could not be completed in time to enz 
Benedek with his whole army to attack either of the Prus; 
armies. On June 22 Moltke ordered both Prussian armies to 
vance into Bohemia and to seek to unite in the direction 
Gitschin. The Austrians marched faster than Moltke expec 
and might have opposed the Crown Prince with four or five cor 
but Benedek’s attention was centred on Prince Frederick Char 
and he interpo.sed against the Crown Prince’s advance four cf 
not under a common command, so that they were beaten in del 
as were also the Saxons and the Austrian corps with them. 
Prince Frederick Charles. On July i Benedek collected his alre 
shaken forces in a defensive position in front of Koniggr 
Moltke’s two armies were now within a march of one another . 
of the enemy. On July 2 Frederick Charles, who had pa.« 
Gitschin, ordered his army to attack this position, whereuj 
Moltke, who had that day reached Gitschin from Berlin, 
structed the Crown Prince, who was at Koniginhof, to adva 
with his whole force against the Austrian right flank. Next day 
Austrian army was defeated in the greatest battle of the centi 

Moltke now marched with the first army on Vienna. The A 
trian Emperor then sued peace. 

After the peace, the Prussian Diet voted Moltke the sum 
£30,000, with which he bought the estate of Creisau, near Schwt 
nitz, in Silesia. The Campaign of 1866 in Germany (1867), p 
duced under Moltke’s personal supervision, was remarkable 
its accuracy and reticence. On Dec. 24, 1868, Moltke’s wife d 
at Berlin. 
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Franco-German War^ — In 1870 suddenly came the war with 
France. The probability of such a war had occupied Moltke s 
attention almost continuously since 1857, and a series of memoirs 
is preserved in which from time to time he worked out and re- 
corded his ideas as to the transport and arrangement of the 
I’russian or German forces for the opening of the campaign. The 
great successes of 1866 had strengthened Moltkc's position, so 
that when the mobilization order of the Prussian and south Ger- 
man forces was issued (July 15, 1870) his plans were adopted 
without dispute, and five days later he was appointed “Chief 
of the general staff of the army at the headquarters of H.M. the 
King” for the duration of the war. This gave Moltke the right 
to issue in the king’s name, though of course not without his 
approval, orders which were equivalent to royal commands. 
Moltke ’s plan was to assemble the whole army to the south of 
Mainz. If the French should disregard the neutrality of Belgium 
and Luxemburg, and advance on the line from Paris to Cologne 
or any other point on the Lower Rhine, the German army would 
be able to strike at their flank, while the Rhine itself, with the 
fortresses of Coblenz, Cologne and Wcsel, would be a serious 
obstacle in their front. If the French should attempt to invade 
south Germany, an advance of the Germans up either bank of 
the Rhine would threaten their communications. 

Moltke expected that the French would be compelled by the 
direction of their railways to collect the greater part of their 
army near Metz, and a smaller portion near Strasbourg. The 
(ierman forces were grouped into three armies: the first of 
0o,ooo men, under Steinmetz, on the Moselle below Treves; the 
second of 131,000 men, under Prince Frederick Charles, round 
Homburg, with a reserve of 60,000 men behind it ; the third under 
the Crown Prince of 130,000 men, at Landau. Three army corps 
amounting to 100,000 men were not reckoned upon in the first 
instance, as it was desirable to keep a considerable force in 
north-eastern Germany, in case Austria should make common 
cause with France. If, as seemed probable, the French should take 
the initiative before the German armies were ready, and for that 
purpose should advance from Metz in the direction of Mainz, 
Moltke would merely put back a few miles nearer to Mainz the 
points of debarcation from the railway of the troops of the second 
army. This measure was actually adopted, though the anticipated 
l^'rench invasion did not take place. 

Moltke s plan of operations was that the three armies while 
advancing should make a right wheel, so that the first army on 
the right would reach the bank of the Moselle opposite Metz, 
while the second and third armies should push forward, the third 
army to defeat the French force near Strasbourg, and the second 
to strike the Moselle near Pont-a-Mousson. If the French army 
should be found during this advance in front of the second army, 
it would be attacked in front by the second army and in flank by 
the first or the third or both. If it should be found on or north 
of the line from Sarrebourg to Luneville, it could still be attacked 
from two sides by the second and third armies in co-operation. 
The intention of the great right wheel was to attack the principal 
French army in such a direction as to drive it north and cut its 
communications with Paris. The fortress ot Metz was to be 
observed, and the main German forces to march upon Paris. 

This plan was carried out in its broad outlines. The battle of 
Worth was brought on prematurely, and therefore led, not to 
the capture of MacMahon’s army, which was intended, but only 
to its total defeat and hasty retreat as far as Chalons. The battle 
of Spicheren was not intended by Moltke, who wished to keep 
Bazaine’s army on the Saar till he could attack it with the second 
army in front and the first army on its left flank, while the third 
army was closing towards its rear. But these unintended or un- 
expected victories did not disconcert Moltke, who carried out 
his intended advance to Pont -a-Mousson, there crossed the Moselle 
with the first and second armies, which he then ordered to face 
north and wheel round in order to cut off Bazaine from Paris. 
But Frederick Charles, contrary to these instructions, directed 
the second army towards the Meuse and consequently found him- 
i'clf with only two corps facing the whole French army at Mars- 
•a-Tour. The two corps, however, defeated Bazaine (August 16), 


who retreated to the position St. Privat-Gravelotte. Next day 
Moltke brought up the rest of the second army and on the i8th 
attacked Bazaine and drove him into the fortress of Metz. Moltke 
has been blamed for the last local attack at Gravelotte, in which 
there was a fruitless heavy loss, but it is now known that this 
attack was ordered by the king, and Moltke blamed himself for 
not having used his influence to prevent it. 

During the night following the battle Moltke made his next 
decision. He left one army to invest Bazaine and Melz, and set 
out with the two others to march towards Paris, the more southerly 
one leading, so that when MacMahon s army should be found the 
main blow might be delivered from the south and MacMahon 
driven to the north. On Aug. 25 it was found that MacMahon was 
moving north-east for the relief of Bazaine. The moment Moltke 
was satisfied of the accuracy of his information, he ordered the 
German columns to turn their faces north instead of west. Mac- 
Mahon’s right wing was attacked at Beaumont while attempting 
to cross the Meuse, his advance necessarily abandoned, and his 
army with difficulty collected at Sedan. Here the two German 
armies were so brought up as completely to surround the French 
army, which on Sept. 1 was attacked and compelled to raise 
the white flag. After the capitulation of Sedan, Moltke resumed 
the advance on Paris, which was surrounded and invested. From 
this time his strategy is remarkable for its judicious economy of 
force, for he was wise enough never to attempt more than was 
practicable with the means at his disposal. The surrender of Metz 
and of Paris was a question of time. In this Moltke was com- 
pletely successful. Metz surrendered on Oct. 27, and on Jan. 28, 
1871, an armistice was concluded at Paris and the war ended. 

On Oct. 29, 1870, Moltke was created graf (count or earl) and 
on June 16, 1871, field marshal. After the war he superintended 
the preparation of its history, which was published between 1874 
and 1881 by the great general staff. In i888 he resigned his post 
as chief of the staff. In 1867 Moltke was elected to the North 
German Diet, and in 1871 to the Reichstag. His speeches, dealing 
mostly with military questions, were regarded as models of con- 
ciseness and relevancy. He died suddenly on April 24, 1891, and 
after a magnificent funeral ceremony at Berlin his remains were 
laid beside those of his wife in the chapel at Creisau. 

As a strategist Moltke cannot be estimated by comparison 
with P'rederick or Napoleon, bciause he had not the authority 
cither of a king or of a commander-in-chief. While it is doubtful 
whether he can be convicted of any strategical errors, it seems 
beyond doubt that he never had to face a .situation which placed 
any .strain on his powers, for in the campaigns of 186C and 1870 
his decisions seemed to be made without the slightest effort. 

Authorities.-— Schriftvn und DenkwiirdinkcUrn des 
General Fcldmarschalls Grafen Hvlmiith von Moltke (S vols., Berlin, 
1892-93) ; Moltke*s militarhrhr Werke (Berlin, 9 vols., 1H92-1900) ; 
FeldmarschaU Moltke, by Max Jahn.s (3 vols., Berlin, 1894-1 goo) ; 
F. E, Whitton, Moltke (1921); Spenser Wilkinson, The Bram of an 
Army, new edition with letters from Count Moltke and Lord Roberts 
(1913); V. Schmerfeld, Graf Moltke, Die deuischen Aufmarsch plane 
J87J-1800 (1929); in this volume arc publisher! for the first time 
Moltkc’s plans of campaign against France and Russia. 

MOLTKE, HELMUTH JOHANNES LUDWIG VON 

(1848-1916), German soldier, born in Gersdorf, Mecklenburg, 
May 23, 1848, was nephew of the famous Count von Moltke. 
Becoming an officer in 1870, in 1902 he commanded the ist Di- 
vision of the Guards Corps, in 1904 became quartermaster-general, 
and two years later was appointed chief of the general staff of the 
army. At the outbreak of the World War, although already old 
and in failing health, he became principal director of the German 
operations. His strategy, based partly on the plans bequeathed 
to him by Gen. von Schlieffen (^.v.), whose pupil he had been, 
was devised to meet the problem of a war on two fronts. It in- 
volved a concentration of forces on the right flank, which, pivot- 
ing on Metz, and driving forward against the line Dunkirk-Verdun, 
was to force the French army to give battle on a reversed front. 
In the West, the left flank was to be held back, the troops in 
Alsace were to withdraw behind the Rhine, while a minimum 
defence was to face Russia. Bold and simple as was this plan, it 
neither allowed for the swift mobilization of the Russians, nor 
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tor the problem of a shifting front. Forced by circumstances 
to introduce modification into the original plan, Moltke apperirs 
to have been unwise in his alterations. He withdrew six divisions 
from the main army to send to the Russian front, failed to con- 
centrate on the north-east, and planned an offensive in place of a 
defensive in Lorraine. Thus the plans of von Schlieffen were 
prevented from bearing full fruit. For failing to co-ordinate the 
position of the German forces on the eve of battle, and for issuing 
confusing orders, Moltke has been charged with causing the Ger- 
man defeat at the battle of the Mamc. He has also been blamed 
for placing Billow, who was already in command of Kluck’s sec- 
ond army, at the head of the first. 

On Nov. 3, 1914, his health being seriously impaired, he was 
relieved of his post to make way for B'alkenhayn, and was ap- 
pointed chief of the home general staff in Berlin. He died on 
June 18, 1916. The following works by him were publi.shed after 
his death: Erinncrun^cn, Briefe, Doknmcntv, iSyy-igid (1922), 
Aiijzeiclmwigcny Bricjc, Schriften, Rcdcn (i9-J3). 

MOLUCCAS or SPICE ISLANDS (Dutch, Molukken)^ a 
name which in its wider sense includes all the islands of the Malay 
archipelago between Celebes on the west. New Guinea on the 
east, Timor on the south, and the open Pacific ocean on the north. 
They are thus distributed over an area between 2” 43' N. and 8° 
23' S. and 124*^ 22' and 135° E., and include: (1) the Moluccas 
proper or Tcrnatc group, of which Halmahera is the largest and 
Ternate the capital; (2) the Bachian and Obi groups; (3) 
the Amboyna group, of which Ceram (Serang) and Buru are the 
largest ; (4 ) the Banda islands (the spice or nutmeg islands par 
cxcrllnicc); (5) the south-eastern islands, comprising Larat, 
Babar, etc.; and (6) the Kci islands and the Aru islands, of which 
the former are sometimes attached to the south-ea.stern group. 
The whole of Dutch New Guinea is included administratively with 
the Moluccas. Formerly the Moluccas were divided into two 
residencies, Ternate and Amboyna. In 1923 these residencies were 
united under one^ Government, /,e., that of the Moluccas. 

Most of the islands arc mountainous, with still active volcanoes. 
As they lie near or under the Equator, the monsoons blowing over 
them arc less regular, and the rainfall, of large volume throughout 
the year, is dependent on the height and direction of the chains. 
The vegetation of the small and narrow islands, all encompassed 
by the sea, is very luxuriant, and the products, principally nut- 
megs, mace, and other spices, include also copra, rice, sago, caje- 
l)ut oil, damar, timber, trepang, pearls, pearl-shell, .shells, tortoise- 
.shell and bird-of-paradi.se plumes. In the main the flora of the 
Moluccas is of extreme fertility, and many Australian forms are 
intermingled with the predominating Asiatic. The flora of New 
Guinea is distinctly individual to the island. The fauna of the 
Moluccas is peculiar in its distribution. Land mammals are very 
few; Viverra iangalnnga is the only carnivorous representative, 
the only ruminant a deer, and the only quadrumanous animal 
the baboon, CynopitUrcus nigrcsccns. The strangely-formed babi- 
rusa of Celebes is found in the Sula isles and Buru. The little 
.shrew, the wild pig, flying ojiossum and cuscus are common. 
Bird-life is profuse, parrots, king-fishers and doves predominating; 
most curious are the mound-builders, MegapodidaCy and the large 
cassowary of Ceram; mo.st beautiful the bird-of-paradise. New 
Guinea and the Aru isles are Australian in fauna. In.sect life is 
even richer. In the gorgeous Ornithoptcra butterflies have reached 
probably their highest state of development: the insects are re- 
markably beautiful even when compared with those of other 
parts of the archipelago. Fish and .shell-fish abound in extraor- 
dinary variety. Poisonou.s snakes and man-eating crocodiles 
arc found in New Guinea. The inhabitants arc of mi.xed de.sccnt. 

The geology of the Moluccas is imperfectly known. The great 
chain of volcanoes which runs through Sumatra and Java is con- 
tinued eastwards into the Moluccas, and terminates in a hook- 
like curve which passes through the Damar islands to the Banda 
group. Outside this hook lies a concentric arc of non-volcanic 
islands, including Tcnimber, the Lesser Kei islands, Ceram and 
Buru; and beyond is still a third concentric arc extending from 
Talailju to the Greater Kci islands. The islands of these outer 
arcs consist chiefly of crystalline schists and limestones, overlaid 


by Jurassic, Cretaceous and Tertiary deposits. 

The name Moluccas is said to be derived from the Arabic for 
“king.” Argensola (1609) uses the forms islas Malucas, Maluco, 
and el Maluco; Coronel (1623), islas del Moluco; and Camoens, 
Maluco. After Magellan’s passage round Cape Horn to the Far 
East, the Spanish had laid claim to the Moluccas under the Treaty 
of Tordesilas (1494), but in 1528 they were bought out by the 
Portuguese, whose influence in the Moluccas was predominant 
until the arrival of the Dutch early in the 17th century. Finding 
the power of the sultan of Ternate too strong in the north Moluc- 
cas, the Dutch concentrated on the .southern islands, particularly 
Amboyna and Banda. The Bourgay Contract (1667), gave them 
an opening in the north, the friendship of the sultan of Ternate 
aided them immensely, and when in 1685 the Dutch declared all 
contracts with the sultan of Ternate void, they took the northern 
Moluccas under their rule, and with them went New Guinea, 
which, with the northern and southern isles, was gradually con- 
solidated into the Moluccas of to-day. (See further Malay Archi- 
pelago, and separate articles on the principal islands and groups.) 

MOLY, a mysterious plant with magical powers described in 
Homer, Odyssey y x. 302-306 (Gr. /xwXp). Hermes pulls it up and 
gives it to Odysseus as a protection against the arts of Circe. It 
is further described as “having a black root and a flower like milk, 
and hard for mortals to pull up.” R. M. Henry in Class. Rev. (Dec. 
1906), p. 434, who illustrates the Homeric account by pa.ssages 
in the Paris and Leyden magical papyri, argues that moly is prob- 
ably a magical name, derived perhaps from Phoenician or Egyp- 
tian .'sources, for a plant which cannot be certainly identified. He 
shows that the “difficulty of pulling up” the plant is not a merely 
phy.sical one, but rather connected with the peculiar powers 
claimed by magicians. 

In modern times the name has been applied to a species of 
onion (Allium Moly), a native of southern Europe, grown in 
borders and rock gardens for its ornamental bright yellow flowers. 

MOLYBDENITE, a mineral consisting of molybdenum di- 
sulphide, MoSa. It clo.sely resembles graphite in appearance, but 
may readily be distinguished from this by its greater density 
(4-7) and by its behaviour before the blowpipe. Crystals have 
the form of six-sided plates or scales, but they are never sharply 
defined, and their reference to the hexagonal system is doubtful. 
They have a perfect cleavage parallel to the large surface of the 
plates, and the flakes are readily bent, but are not elastic. The 
mineral is very soft (H— i to 1-5) and unctuous, and makes a 
bluish-grey mark on paper; it is opaque and has a bright metallic 
lustre. The colour is lead-grey, differing slightly from that of 
graphite in having a bluish tinge. The name is from Gr. 6 \vfi 5 os, 
lead or lead ore, wdth which graphite (black-lead) and molybdenite 
were confused; the latter was distinguished by P. J. Hjelm, who 
in 1782 discovered the element molybdenum in this mineral. 

Molybdenite occurs as disseminated scales in crystalline rock.*; 
— such as granite, gneiss, schist and marble — and also in quartz- 
veins. It is fairly common in small quantities as one of the first 
minerals formed in high-temperature veins, along with tinstone, 
wolframite and bismuth compounds. The commercially workable 
deposits, however, belong to several different types, as follows: 
In pegmatites and quartz-veins associated with granite, e.g., 
Canada, Saxony and Telemarken, Norway; as segregations in 
granite, e.g.. Moss mine, Quyon, Quebec ; in metamorphic zones at 
the contact of granite and limestone (contact pyroxenite), Pon- 
tiac county, Quebec; in pipes of granite, with wolfram and bis- 
muth, Queensland and the New England area of New South Wales. 

Molybdenite has been used mainly for the preparation of mo 
lybdates for use as chemical reagents, and also in the manufacturi' 
of molybdenum steel (ferro-molybdenum ), which by reason of ili" 
hardness and toughness is spcciallv suitable for tools. 

MOLYBDENUM (symbol Mo, atomic number 42, atomic 
weight 96). Pure compact molybdenum Is a silvery whib 
metal, softer than steel and quite malleable. Its melting point is 
very high, probably 2,5oo°C., whilst its tensile strength when 
drawn into wire, is about half that of tungsten or steel wire ol 
the same diameter. Crude grey molybdenum, an electric-furnace 
product made direct from molybdenite, is impure owing to ab- 
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sorption of carbon. It is very brittle, with a hardness greater than 
ih:it of quartz. Varying figures, c.g., 9 01, 8-95, 10-28, arc given 
lor the density of the pure metal. The electrical resistance of 
ductile molybdenum is 5-6 microhms per c.c. for hard-drawn wire 
Mild 4*S for annealed wire. Molybdenum is riot appreciably 
Mftected by air at ordinary temperatures but at a dull-red heat the 
D.xide is slowly formed. It is somewhat resistant to the action of 
Mcids but less so than tungsten. Concentrated hydrochloric and sul- 
phuric acids attack it only very slowly, whilst moderately dilute 
nitric acid, like ar/ua regia, rapidly reacts with the metal. Concen- 
i rated nitric acid induces passivity. Molybdenum is attacked by 
1 used but not by aqueous caustic alkalis. The most important alloy 
(it molybdenum is fcrro-molybdenum which is made in the electric 
turnace by fusing molybdenite concentrates with varying propor- 
lions of coke, lime, scrap iron, pyrites, etc. This is the usual 
form in which molybdenum is added to steels. There arc also 
many types of non-ferrous molybdenum alloys. The non-ferrous 
stellite alloys, which are silver-white, insoluble in nitric acid and 
only slowly attacked by hydrochloric acid, are said to possess 
i.vceptional qualities when used for high-speed cutting tools. A 
typical molybdenum stellite gave the following analysis: Mo, 
j:*5o; Co, 59-50; Cr, 10-71; Fe, 3-11; Mn, 2-04; C, 0-87; Si, 
s. and P, balance. Other alloys arc chrome-molybdenum, nickel- 
Fiiolybdenum, ferro-molybdenum-tungsten and coppcr-nickel-mo- 
lybdenum. Metallic molybdenum has come into use for a variety 
ol electrical purposes, such as a support for lamp filaments, 
winding for electrical resistance furnace.s, X-ray apparatus, plates 
used in wireless telegraphy, etc. High molybdenum steels, con- 
taining over 1% of the metal, are used for permanent magnets, 
rustless steels, and high-speed tools; whilst low molybdenum steels, 
containing less than 1% of the metal, find use for automobile 
pijrts, agricultural implements, railway forgings and track bolts. 

The name molybdena which occurs in the writings of Pliny 
was employed by him to denote various substances containing 
lead. Later, this name was u.sed to dc.signate galena — the naturally 
occurring comf)ound of lead and sulphur — or substances of simi- 
lar appearance, whilst by the middle of the i8th century it was 
»il)plied solely to graphite and the mineral sulphide of molybdenum 
which now bears the name of molybdenite. In view of their simi- 
lar appearances it is not surprising that these two substances 
were classified together at this period. K. W. Scheele first 
pointed out, in his “Treatise on Molybdena” (1778), the essen- 
tial difference between them. He showed, that unlike graphite, 
this other mineral, on treatment with nitric acid produced a 
“peculiar white earth” with acidic properties to which he as- 
signed the name, molybdic arid. Further, since this same min- 
» ral, on heating gave rise to sulphurous fumes, he concluded cor- 
rectly that molybdenite was a sulphide of molybdenum. Finally, 
in 1790, appeared an account, by P. J. Hjelm of the Lsolation of 
the new element molybdenum, as a metallic powder, by heating 
I he oxide with carbon. Molybdenum is never found free in nature 
hut always chemically combined with other elements. Although 
large number of minerals containing molybdenum have been 
'lescribed, only two of them are so far of any practical impor- 
tance, namely, molybdenite and wulfenitc ((/.v.). 

Concentration of Molybdenum Ores.-— As the percentage of 
pure molybdenite (MoS^) present in the molybdenum ore is 
LTiierally only 1%, the importance of a successful method for 
separating and concentrating the molybdenite can be readily ap- 
[»reciated and at one time represented a real difliculty to the in- 
fiustry. The application of oil flotation, however, has gone far 
>0 solve this difficulty, and molybdenite, when fairly clean, is 
'low one of the easiest minerals to concentrate. The concentra- 
'ion of wmlfenite ores is .simplified by the fact that the mineral 
'' heavy and easily wetted, .so that any of the gravity methods may 
applied. The presence of heavy minerals such as lead ores, 
'iicluding vanadinite, however, complicates the separation. 

Preparation of the Metal . — ^There are several methods by which 
molybdenum may be obtained from its ores. Using the molybden- 
concentrates, two methods are generally employed. In the 
'lumino-thermic process — the one mainly in use — ^the metal is 
'^^Jtained by igniting a mixture of finely divided aluminium and the 
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concentrate. The metal may contain as much as 2% of iron 
and small quantities of silicon. In the electric fusion process, 
the molybdenite concentrates arc heated in a carbon tube by a 
current of 350 amperes at fio volts. Sulphur dioxide is expelled, 
but to expel completely the sulphur the current is afterwards in- 
creased to 900 amperes at 50 volt.s. The metal so produced may 
contain considerable carbon but this can be removed by heating 
with molybdic oxide. The special treatineiil of w'ulfenite, from 
w^hich about 10% of the world’s supply of molybdenum is de- 
rived, has been studied by J. V. Bonardi, who has made a de- 
tailed report on this subject in Clicm. and Met. Eng., p. 364, 1919. 

Chemical Properties. — Molybdenum compounds exhibit va- 
lencies of 6, 5, 4 and 3 while halogen derivatives exist corre- 
sponding with the empirical formula MoClj, bul having the 
molecular formula MoaClw. The most important and most stable 
compounds of molybdenum are those in which the metal is hex- 
avalenl. The trioxide, MoOs, which may be made by roasting 
molybdenite in a current of air, is a white powder which can be 
completely volatilized at approximately 700 '‘C., although appre- 
ciable volatilization occurs at 45o-'5oo"C. Healed to i5o-2oo'’C. 
in a current of hydrogen chloride the trioxicU* sublimes as 
M0O32HCI. The oxide has both acidic and basic properties, for 
it di.s.solves in hot concentrated sulphuric or hydrochloric acid 
while with ba.ses it forms molybdates containing varying ratios of 
MoOa, to metallic oxide. Molybdenum forms many complex .salts. 
In Ag2|Mo04l, the molybdenum has a co-ordination number of 
four, and X-ray analysis shows that the oxygen atoms are tetra- 
hedrally distributed round the central molybdenum atom. The 
complex salts 

K^rMoa;!, KolMoOn.,! 
and 

M0O2AC2 (Ac - an acetyl-acetone radical, 
exhibit molybdenum with a co-ordination number of six, and there 
is evidence that in such substances the associating units an* 
arranged octahedral ly round the molybdenum. In other deriva- 
tives, such as K.i[ M o(CN)h|, a co-ordination number of eight is 
indicated. 

Field tests for molybdenite: (a) Rubbed on porcelain or a white 
enamelled cup, molybdenite leaves a grey-gre(*n streak. (It ) Heated 
on charcoal in the oxidizing flame, the ])owd(‘rt‘d mineral emits 
a strong, sulphurous odour and deposits molybdic oxide, which 
is yellow when hot and white, when cold. Nearer to the heated 
mineral, the coating is copper red. If the white coaling is touched 
intermittently with the reducing flame, it becomes deep blue. 

Rkfkrknce. Afolybdenum, Publication No. 502, 1Q25, Department 
of Mines, Canada. (W. Wa.) 

Molybdenum Steels. — On account of its chemiial similarity 
I with tungsten, molybdenum was early substituted for the latter 
in Mu.shet’s (q.v.) air-hardening steel, in modern high s|)ee(l 
steels (q.v.) and various magnet steels. Research and experience 
.since 1917 has shown that a fractional per cent of molybdenum 
(0’40^/f maximum) in heat-treated alloy steel is very useful to 
intensify the characteristic action of the other elements pre.sent, 
to induce air-hardening and to im rease toughness. Such materials 
may be characterized as “molybdenized” alloy steels, rather than 
molybdenum steels. About 250,000 tons were made in 1928. 

Mo.st molybdenum-bearing steel used in 1929 was a medium 
carbon, low chromium analysis, ranging between the following 
limits: carbon 0-25 to 0-409? : manganese 0 40 to o-7o';y. ; chro- 
mium 0-50 to 1-10%: molybdenum 0-15 to 0-30%',. It is made into 
axles and other highly stressed parts. The lower alloys are water- 
hardened, tlie higher ranges hardened in oil. The steel is readily 
machineablc even when heat-treated to a yield ]»oint of 150,000 
Ih. per square inch. Molybdenized i'? chromium steel tiow in 
carbon) is the U.S. army standard material for aeroplaru- fuselagr- 
construction. It draws readily into thin-walle<l seamless tubing 
of great strength; it welds readily, and on account of its air- 
hardening propensities, the welded joints in the skeleton structure 
develop 90% efficiency. Molybdenized chromium-nickel steels 
(0-75 Cr, 1*5 Ni, o-6o C) arc used for large die blocks and .such 
parts which must be uniformly hard to the very centre. A 6 in. 
piece can be air-hardened and temiKTed to Rrinell hardness of ..j3o 
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at corners, 418 at face and 402 at centre. The only molybdenized 
nickel steel in 1929 finding important use had i j% nickel and 
015% carbon. It is made into case-hardened parts like ball-bearing 
races. (E. E. T.) 

MOLYNEUX. This historic English name came into the 
country from France at the time of the Norman Conquest 
through William de Molines (Moleyns, Molyneux), who obtained 
a grant of Srfton, in Lancashire, whence come the present earls 
of Seflon. His descendant Adam de Molyneux (Moleyns or 
Molins), who died in 1450, was bishop of Chichester and keeper 
of the privy seal; he was a son of Sir Richard Molyneux of 
Soft on, and uncle of the Sir Richard Molyneux (d. 1459), the 
Lancastrian favourite of Henry VI.. whose descendant Richard 
Molyneux (1593-1656) was created in 1628 ist Viscount Moly- 
neux of Mar>’borough, a title now merged in that of Sefton 
(created 1771). Another Molyneux family of some importance 
is the Irish one, descended from Sir Thomas Molyneux (1531- 
97), Irish chancellor of the exchequer, who, born at Calais, settled 
in Ireland in 1576. He was the great-grandfather of Sir Thomas 
Molyneux, Bart. (1661-1733), a well-known physician and 
zoologist, and of William Molyneux (1656-98), the philosopher, 
astronomer and politician, the friend of Locke, and author of 
Dioptrica nova (1692), whose famous work on the legislative 
independence of Ireland {The Case 0} Ireland, etc., 1698) created 
much .stir at the time. The latter’s son Samuel (1689-1728) 
was also a well-known astronomer. 

MOM. A .system of signs invented by Njoya about 1900, and 
written by a .small group in the Cameroons. Over 300 separate 
signs were first u.sed; the progress from purely pictographic rep- 
re.sentation to .syllabaries and alphabetic forms is notable. 

Sec Gohring, Dcr EvangeUsche Heidenbote, vol. Ixxx. (1907) no. 6 
and no. 1 1 ; also Van Gennep. Religions, Mactirs et LSgendes 
(jnd scries, p. 259 ,sg.), 

MOMBASA, the chief port of Kenya Colony, East Africa, in 
4® 4' S.; 39° 43' E. and 150 m. north of Zanzibar. It is built on a 
coralline island situated at the mouth of a deep arm of the sea. It 
had a population (1921) of 36,846, of whom 656 were Europeans 
and 7,574 British Indians. In 1924 the population had increased 
to 42,000 (821 Europeans). Momba.sa harbour takes vessels up 
to 30 ft. draft, but is now used mainly by dhows; the principal 
harbour is Kilindini, at the southwest end of Mombasa island. 

Spacious imd land-locked Kilindini accommodates vessels of 
any size and takes all the traffic of the Kenya and Uganda rail- 
way which, staffing from Mombasa, is carried to the mainland on 
a bridge half a mile long. A causeway is built by the side of the 
bridge, a navigable channel of iSo ft. being left, A deep-water 
wharf with two berths provided with all facilities for loading and 
unloading, built by the Government at a cost of over Xi, 000, 000, 
was complcied in 1926. A third berth was added in 1928. Much 
of the cargo had still, however, to be handled by lighters and the 
administration acquired large areas for development purposes. 
In 189S the value of imports and exports combined was £370,000; 
in 1928 about £20,000.000. The increase indicates the growing 
trade of Kenya and Uganda. 

Viewed from the sea Mombasa has a picturesque apearance, the 
most conspicuous object being the fort, built on a coral hill 40 ft. 
high. Except for the main street and Government Square, Mom- 
basa is like any Oriental city — a maze of narrow, irregular streets 
and lanes. Some of the houses have finely carved doorways. To 
the south, overlooking the sea, is the European suburb. The pub- 
lic buildings include an Anglican cathedral, a Roman Catholic 
church, Hindu, Parsee, and Mohammedan temples, and schools, 
hospitals and law^ courts, the last named completed in 1902. Built 
into the facade of the law courts is a stone with an inscription re- 
cording the building of a fort, dedicated to St. Joseph, by the 
Portuguese at Kilindini in 1666. This stone was found in the ruins 
of Fort St. Joseph. Mombasa Fort, or citadel, quadrangular in 
form, reddish in colour, was built by the Portuguese in 1 593-1 595 
and known as the Jesus Fort. It bears the symbol I.H.S. The fort 
was repaired by Seixas de Cabreira in 1635. The poj>ulation of the 
town is cosmopolitan, with three well-marked racial distinctions: 
the Arab (Swahili), the Indian and the EurojK*an. The climate is 


fairly healthy, and Europeans live there in tolerable comfort. The 
average annual rainfall is 47 inches. 

Mombasa island (named after the town) is 3 m. long by 2J m 
broad, with an area of 9 sq.m. Except at the western end, thi- 
coast consists of cliffs from 40 ft. to 60 ft. high. The island con- 
tains many plantations, chiefly of coco-nut palms. Ruins of Arab, 
Portuguese and Turkish buildings are found in various parts of the 
island. At Ras Serani are the ruins of a chapel “Nossa Senhora 
das Merces,” built by the Portuguese in the 17th century on the 
site of a Turkish fort, and turned into a fort again by the Arabs. 

Mombasa takes its name from the Mombasa in Oman. A Perso- 
Arabic settlement was made here about the nth century. It i.s 
mentioned by Ibn Batuta in 1331 as a large place, and at the time 
of Vasco da Gama’s visit (1498) it was the seat of considerable 
commerce, its inhabitants including a number of Calicut Banyans 
and Oriental Christians. The ruler of the city tried to entrap da 
Gama (or so the Portuguese navigator imagined), and with thi.s 
began a series of campaigns which gave full force to its Swahili 
name Mvita (war). The principal incidents are the capture and 
burning of the place by Almeida (1505), Nuno da Cunha (1529), 
and Duarte de Menezes (1587) — this last as a revenge for its 
submission to the sultan of Constantinople — the revolt and flight 
(1631) of Yusuf ibn Ahmed (who murdered all the Portugue.se 
in the town — over 100), and the three-years’ siege by the imam of 
Oman 1696-98 (the garrison being reduced to eleven men and two 
women), ending in the expulsion of the Portuguese. From March 
12, 1728 to Nov. 29, 1729 a Portuguese force from Goa again held 
Mombasa, when they were finally driven out by the Muscat Arabs. 
In Dec. 1823 the Mazrui family, who had ruled in Momba.sa from 
the early part of the 18th century, first as representatives of 
Oman, afterwards as practically independent princes, placed the 
city under British protection; and in Feb. 1824 Lieut. J. J. Reitz 
was appointed commandant or resident at the city by Capt:iin 
(afterwards Vice-Admiral) W. F. W. Owen. Reitz, after whom 
Port Reitz (a deep ramification of the sea opposite Kilindini) is 
named, died at Mombasa either in 1824 or 1825. The protector- 
ate was repudiated by the British government, which left the place 
to be bombarded and captured by Seyyid Said of Oman, who made 
repeated attacks between 1829 and 1833, and only got possession 
in 1837 by treachery. Said thereafter made Zanzibar his capital, 
Mombasa becoming of secondary importance. A revolt against 
Zanzibar in 1875 was put down with British assistance. The 
British government in the following year vetoed a proposal by the 
khedive Ismail to annex Mombasa and its hinterland up to the 
equatorial lakes to Egypt — a project which originated with Gen- 
eral C. G. Gordon, when that officer administered the Upper Nile 
provinces. In 1887 the city was handed over by the sultan of 
Zanzibar to the British for administration. It became the capital 
of the East Africa protectorate (Kenya Colony). In 1907, how- 
ever, the seat of the central government was removed to Nairobi. 
From 1921 till his death in 1927 Mombasa was the residence of 
Seyyid Khalid the two-days’ sultan of Zanzibar. Mombasa still 
forms part of the sultanate of Zanzibar and is included in Kenya 
protectorate as distinct from Kenya colony. See Zanzibar ami 
Kenya Colony. 

MOMEIN: see Tengyueh. 

MOMMSEN, THEODOR (1817-1903), German historian 
and archaeologist, was born on Nov. 30, 1817 at Garding, in 
Schleswig. After being educated at Kiel he devoted himself to thf 
study of Roman law and antiquities. In 1843 a grant from the 
Danish government enabled him to go to Italy, where he beg;jn 
his important investigation of Roman inscriptions. He colled 
the inscriptions of Samnium, and in 1852 published those of jh 
kingdom of Naples. He was appointed in 1848 professor of cIm 
law at Leipzig. His work there was interrupted by his political 
opinions. During 1848, when the extreme party was in the as- 
cendant, Mommsen supported the monarchy. When the Revobi 
tion had spent its force and Beust executed his coup d'etat, he 
protested, with many of his colleagues, against this act. In const 
quence he was dismissed from his professorship. 

Becoming professor at Zurich, Mommsen wrote exhaustive mono 
graphs on Roman Switzerland, and began to work on his Ronui'i 
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History y the three volumes of which appeared between 1854 and 
1856 (8th Germ. ed. 1888-94, Eng. trans. in Everyman series, 4 
Mils. 1911). In this he painted with astonishing vigour the great 
political struggle that accompanied the fall of the republic, but it 
was. above all, his new reading of old characters which demanded 
..itention. Cicero, the favourite of men of letters, was for him 

a journalist in the worst sense of the word”; Pompey, the hero 
,)f Plutarch and the Moralists, was brushed aside as a mere drill- 
sergeant; and the book culminated in the picture of Caesar, who 
established absolute rule in the name of democracy, “the complete 
and perfect man.” 

In 1854 the Berlin Academy made him chief editor of a 
Corpus of all extant Roman inscriptions and in order that he 
might carry on the work he was appointed in 1858 to a professor- 
ship at Berlin. The first volume appeared in 1S61; five of the 
.succeeding volumes he edited himself, and the whole was exe- 
cuted under his supervision and with the co-operation of scholars 
whom he had trained. Mommsen also found time to write two 
larger works, the History of the Roman Coinage and the Rd- 
misches Staatsrecht, a profound analysis of Roman constitutional 
law. and Romisches Strafrechl, on Roman criminal jurisdiction. 
Ilis Roman Provinces previously published in 18S4 (Eng. trs. 2 
vols. 1909) gives an interesting picture of social life under the 
empire. He was one of the founders of the Prcussische Jahr- 
hucher, and for many years a member of the Prussian I’arliament. 

Equally great as antiquar>^ jurist, political and social historian, 
Mommsen lived to see the time when among students of Roman 
history he had pupils, followers, critics, but no rivals. He com- 
bined the power of minute investigation with a singular faculty 
for bold generalization and the capacity for tracing out the effect 
of thought on political and social life. Mommsen died at Char- 
iot I enburg on Nov. I, 1903. 

In addition to the above, Mommsen’s chief publications arc: the 
Roman Chronology to the Time of Caesar (1858) ; his editions of the 
,\f onumentum Ancyranum and of the Digest in the Corpus juris dvilis, 
and of the Chronica of Cas.siod()rus in Monumenla Germaniae hisiorica, 
the Auctorrs aniiquissimi .section of which was under his supervision. 
Many of his pamphlets and articles have been collected under the title 
Romischf Parse hungen. His Reden und Aufsdtze appeared in 1905 
and his Schrijtcn in 1905 foil. A full list of his works is given by 
r. Zangcmci.ster, Mommsen als Schrifsteller (1887; continued by 
Jacobs, 1905). See also monographs by C. Bardt (1903) and Graden- 
witz (1904, in the Zeiischrift der Savigny-Stiftung jiir Rechts-^ 
fieschichte ) ; O. Hirschfeld, Geddektnisrede auf Mommsen (1904) ; 
h. M. Hartmann, T. Mommsen (1908) and M. Wilamowitz-Moellen- 
clorf, T. Mommsen (1918)- 

MOMORDICA, in botany, a genus of annual or perennial 
I limbing herbs belonging to the family Cucurbit aceac, natives of 
the tropics, especially Africa, and known in cultivation chiefly 
IS hothouse plants. They are grown for their ornamental fleshy 
fruits, which are oblong to cylindrical in shape, orange to red 
in colour, prickly or warted externally, and burst when ripe, 
generally with clastic force, into irregular valves. M. Balsamina, 
known as balsam apple, is a very pretty annual, well adapted for 
trellises, etc., in warm outside situations, as is also M. Charantia, 
t he balsam pear, a somewhat larger species. 

MOMOTIDAE : see Motmot. 

MOMUS, in Greek mythology, the son of Night (Nu{), the 
tjcrsonification of censoriousness. He is frequently mentioned 
as a sort of licensed grumbler, finding fault with all that the 
gods do: hence the proverb “even Momus could not find fault” 
(Plat. Rep. 48 7a) to denote perfection. He appears very seldom 
in serious works (Cypria, frag, i): a lost satyr-play of Sophocles 
bore his name. Lucian often introduces him, and he appears in 
I well known Aesopic fable. 

See He.siod, Theog. 214; Lucian, Hermotimus, 20, and especially 
Deorum Concilium; Philostratus, Epistolae, 37. 

MONA, the name used by classical writers, and in particular 
by Tacitus, to denote Anglesey (q.v.). This island was raided by 
•he Roman general Suetonius about a.d. 60 and conquered by 
Agricola about a.d. 79. The Romans probably mined copper there, 
iiut no trace has yet been found of any Roman military post, and 
the villages of the inhabitants which have been recently excavated 
show only mediocre traces of Roman civilization. The name Mona 
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seems also to have been occasionally used, perhaps from ignorance, 
for the other large island lying between England and Ireland, Man. 
The ancient name of this latter was probably not unlike that of 
Mona, but is not accurately known to us (? Monapia, Manavia). 

MONACO, a sovereign principality on the Mediterranean 
coast, 9 m. E. of Nice, bounded on all sides by the French depart- 
ment of AIpes-Maritimes. Pop. (1923) 2J.153; area 8 sc|. miles. 

The Phoenicians, and after them the Greeks, had a temple on 
the Monaco headland, to Heracles, surnamed by the Cireeks 
Moi'otxos, whence the name Monaco. Monoeci Portus, or Purl us 
Herculis, is often mentioned by later Latin writers. In 968 the 
Genoese Grimaldi family entered into po.ssession and for the 
mo.st part allied themselves with France until 15^4, when Augustin 
Grimaldi sided with the emi>eror Charles \'. Honore I., Augustin’s 
successor, was made marquis of Cainpagna and count of Canosa, 
and special privileges were granted, including the right to toll 
from vessels passing the port. Honore II. (1641) re-allicd his 
house with France, losing Canosa, etc., but becoming duke of 
the Valent inois. In 1731 Antoine, his great grandson, was suc- 
ceeded by his daughter, Hippolyte, wife of Jaccjues Goyon, count 
of Malignon and Thorigny, who succeeded his wife and took the 
name of Grimaldi. In 1793 the National Convention disposses.sed 
the reigning family and annf?xcfl Monaco to France; the Treaty 
of Paris (1S14) restored the family; that of Vienna (1815) put 
Monaco under the protection of Sardinia. Mentone and Rocca- 
bruna revolted in 1S48 and were annexed and occupned by Sar- 
dinia till J859. In i860 Nice was transferred to France, and in 
1861 Monaco f)a.ssed under French protection, Mentone and 
Roccabruna being sold to France .separately. 

In 1911 Prince Albert of Monaco granted the principality a 
constitution, providing for a national council of 21 members, 
elected for four years by universal suffrage and senttin de lisle. 
Government is in the hands of a Ministry assisted by a council 
of State, acting under the authority of the prince; ard legislative 
power rests with the prince and the national council. On June 26, 
1922, Prince Louis II. (b. 1870) succeeded his father, Albert, as 
prince of Monaco. 

The territory of Monaco is divided into three communes: 
Monaco, pop. (1923) 2,020, the old settlement on the summit of 
a rocky headland defended by ramparts; La Condamine, piop. 
(1923) 10,705, on the west of the bay, a bathing resort with 
manufactures of perfume and liqueurs; Monte Carlo, pop. (1923) 
9,428, with its casino and its pigeon-shooting ground and many 
hotels. Each commune is administered l:)y a municipal authority. 
The judicial system, since 1819, has been based on the French 
code, there being a court of first instance and a juge de paix, and 
by arrangement, two Paris judges form a court of appeal. Monaco 
has formed the see of a bishop since 1887. 'I'here is a semi- 
military police force. 

The town of Monaco possesses a Romanesque-Byzantine cathe- 
dral of St. Nicholas, a mediaeval Genoese and Renaissance palace 
and Prince Albert’s oceanographical museum, opened in 1910. An- 
other museum near the cathedral contains prehistoric exhibits 
from the Grimaldi grottoes near Mentone and Roman antiquities 
from La Turbie. La Turbie on the borders of ('isalpine Gaul was 
the site of the colossal tower of Augustus. The village is reached 
by a funicular railway from Monte Carlo. 

There seem to have been gambling tables at Monte Carlo in 
1856, but in 1861 Francois Blanc of Homburg obtained a con- 
cession for 50. years from the prince. This concession passed into 
the hands of a company, which in 1S98 obtained an extension to 
1947, paying £400,000 in 1S99, £600,000 in 1913, as well as a 
rent of £50,000 per annum till 1906, £70,000 till 1916, £80,000 
till 1926, £90,000 till 1936 and £100,000 till 1947. The inhabit- 
ants are forbidden access to the gambling tables, but are exempt 
from taxation and derive large profits from the visitors. The 
principality exports olive oil, oranges and perfumes, importing 
in exchange coal and wine. 

See G. Saige, Monaco, Ses Origines et Son Histoire (1898) ; A. Smith, 
Monaco and Monte Carlo (1912). 

MONADNOCK, a mass of rock or a hill which, as an erosion 
remnant, rises above the general peneplain level. Monadnocks 
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consist usually of some harder rock intrusion or fold which resists 
wealhcrinp and erosion processes. The term is derived from 
Mount Monadnock in New Hampshire, U.S.A., which represents 
such a geological structure. The famous Stone Mountain of 
Georgia is a granite monadnock. The Devil’s Tower {Mato 
Trpt r) of Wyoming is a volcanic ‘‘neck,” the hard core of igneous 
rock having remained after the .softer sides have worn away. 
Monadnocks of the latter tyi)e are frequent in the Peak Downs, 
Queensland, Au.'^tralia. 

MONAGHAN^a county of Ireland in the province of Ulster, 
bounded east by Armagh, south-east by Louth, south by Meath, 
south-west by Cavan, west by Fermanagh, and north by Tyrone. 
.'\rea ^^ig.741 ac., or about 406 sq. miles. Pop. (1926) 65,143. 
The north-western part is included in the great central plain of 
Ireland, but to the south and east the surface is irregular. The 
principal range is that of Slievebeagh, a barren tract extending 
into Fermanagh, its highest summit being 1,254 feet. The prin- 
cipal rivers are the Finn, ri.sing near the centre of the county and 
passing into Fermanagh, and the Hlackwater, which forms the 
boundary with Tyrone. 1 'he Ulster canal passes the towns of 
Monaghan and Clones, affording communication between Lough 
Neagh and Lough Erne. In geological structure the county drops 
from the Upper C'arboniferous outlier of Slievebeagh in the 
north-west to a Carboniferous Limestone area towards Monaghan 
town; but south of this a Silurian area stretches across the Cavan 
and Armagh borders. At Carrickmacross, an outlier of Car- 
boniferous Limestone, Coal Measures (with poor seams of coal) 
and Trias is encountered. Gypsum has been quarried in the 
Trias, and lead ore was formerly mined in many places in the 
Silurian area. 'Fhe Triassic clay furni.shes excellent bricks. Eskers 
or glacial ridges occur at several pdaces. Limestone is abundant, 
and worked at .small cost. Freestone and slates are quarried. 

The district now called the co. Monaghan w'as included in the 
district of Uriel or Orgial, knowm as Macmahon’s country. It 
was made .shire ground under its present name by Sir John Perrot* 
in the reign of Elizabeth. At Clones there is a round lower, 
another at Ini.shkei ri is in ruins. Near Clones are two large raths. 
There are several Danish forts. The 6th century abbey of Clones, 
once the .seat of a bishopric, was rebuilt in the 14th century. 

The soil is generally fertile where it rests on lime.stone, and 
there is also a mixed soil of deepj ckny, capable of high cultiva- 
tion; but in the hilly regions a strong retentive clay prevails, 
which could be made p)roductive only by careful draining and 
culture. Spade hu.sbandry generally prevails. Oats, potatoes and 
turnips are the princip)al crops. The number of cattle, sheep, pigs, 
goats and poultry, is well maintained. Linen is the only manu- 
facture of con.sequence, but the cultivation of flax has almost died 
out. The Belfast and Clones line of the Great Northern railway 
crosses the county from north-east to we.st, and the Dundalk and 
Clones line runs from south-east to we.st, with branches to Car- 
rickmacross and to Cootehill (co. Cavan). Monaghan returns 
three members to Dail Eircann. 

MONAGHAN, county town of Monaghan, Ireland, on the 
Ulster canal and the Belfast and Clones line of the Great Northern 
railway, by which it is 52 m. S.W, by W. of Dublin. Pop. (1921) 
4,272. There is a modern Roman Catholic cathedral (1862- 
92) for the diocese of Clogher, The town lakes its name (Muine- 
chan, the town of monks) from an early monastery. It was in- 
corporated by James 1 ., but was little more than a hamlet until 
the close of the 18th centurv. 

MONAL, MONAUL or IMPEYAN PHEASANT, a 

beautiful pheasant {Lophophorns impeyanns) inhabiting the 
Himalayan mountains. The cock has a blue and green back with 
metallic reflections and both sexes bear a crest {sec Pheasant). 
There is an excellent account of this species in C. W. Beebe’s 
Monograph of the Pheasants. It is now' protected by game-laws 
in British territory. 

MONA MONKEY, a We.^i African guenon {q.v.) of the 
genus Cercopithecus. The mona (C. inona) is characterized by 
the presence of a black band running from the eye to the ear. 
'I'he general colour of the upper p^arts is black, with a pair of 
white spots near the tail, W'hilc a band across the forehead and the 


whole under surface are likewise white. {See Primates.) 

MONARCHIANISM, a theological term designating thi 
view taken by those Christians who, within the Church, toward ^ 
the end of the 2nd century and during the 3rd, opposed the doi - 
trine of an independent personal subsistence of the Lugos, and ai- 
firmed the sole deity of (iod the Father. The rep)rcsentativc.s of tli 
extreme monotheistic view, which, while regarding Christ as Kc 
deemer, clung tenaciously to the numerical unity of the Deii\, 
were called Monarchians, a term brought into general use In 
Tertullian. It is usual to speak of two kinds of monarchianism — 
the dynamistic and the modalistic, though the distinction cannoi 
be carried through without some straining of the texts, {o) B\ 
monarchians of the former class Christ was held to be a mere 
man, miraculously conceived indeed, but constituted the Son of 
God simply by the infinitely high degree in which he had been 
filled with Divine wisdom and power. This view was taught at 
Rome about the end of the 2nd century by Theodotus, who was 
excommunicated by Bishop Victor, and at a later date by Arte- 
mon, excommunicated by Zephyrinus. About the year 260 it 
again propounded within the Church by Paul of Samosata {q.v. i 
(6) Modalistic monarchianism, conceiving- that the whole full- 
ness of the Godhead dwelt in Christ, took exception to the ‘ sub- 
ordinatianism" of some Church writers, and maintained that the 
names Father and Son were only different designations of the 
.same subject, the one God, who “with reference to the relations 
in which He had previously stood to the world is called the 
Father, but in reference to His appearance in humanity is called 
the Son.” It was first taught, in the interests of the “monarchia” 
of God, by Praxeas, a confessor from Asia Minor in Rome about 
190, and was ojiposed by Tertullian in his well-known contro- 
versial tract. The same view — the “patripassian” as it was also 
called, becau.se it implied that God the Father had suffered on the 
cross — obtained fresh sujiport in Rome about 215 from certain 
disciples of Noetus of Smyrna, who received a modified sui')port 
from Bishop Callistus. (For the .subsequent history of modalistic 
monarchianism see Sabelli-us.) 

Sec the Historie.s of Dogma by A. Harnack. F. J-oofs, R. Seeberg; 
also articles AnopnANisM, Arianjsm. 

MONARCHY, strictly, the undivided sovereignty or rule of 
a single person. (Fr. momwchic, from Lat. monarrhia, from the 
Gr. fjLdvos alone, apxv rule.) Hence the term is applied to states 
in which the supreme authority is vested in a single person, the 
monarch, who in his own right is the permanent head of the 
state. The word has, however, outlived this original mean- 
ing, and is now used, when u.sed at all, somewhat loosely of 
states ruled over by hereditary sovereigns, as distinct from re- 
publics with elected i^residents; or for the “monarchical principle,” 
as opposed to the republican. 

The old idea of monarchy, viz. that of the prince as represent- 
ing within the limits of his dominions the monarchy of God over 
all things, culminated in the T7th century in the extreme ver.‘^ioii 
of the doctrine of the divine right of kings, and was defined in the 
famous dictum of Louis XIV.: L\'tat c*cst moi! The conception 
of monarchy was derived through Christianity from the theocra- 
cies of the East; it was the underlying principle of the mediaeval 
empire and also of the mediaeval papacy, the rule of the popes 
during the period of its greatest development being sometimes 
called “the papal monarchy.” The monarchical principle was 
shaken to its foundations by the Engli.sh revolution of 1688; it 
was shattered by the French revolution of 1780; and though it 
survives as a political force, more or less strongly, in main 
European countries, “monarchists.” in the strict sense of the 
word, are everywhere a small and dwindling minority. To expre.-^; 
the change phrases were invented which have come into general 
use, though involving a certain contradiction in terms viz. “ht't' 
ited” or “constitutional monarchy,” as opposed to “absolute” or 
“autocratic monarchy.” 

Finally, a distinction is drawn between “elective” and “heredi- 
tary” monarchies. Of the former class the most conspicuous wa.- 
the Holy Roman Empire; but in Europe all monarchies were, 
within certain limits, originally elective; and, after the intr^' 
Auction of Christianity, the essential condition of the assumptif’*^ 
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of sovereign power was not so much kinship with the reigning \ 
lamily as the “sacring” by the divine authority of the Church. 
The purely hereditary principle was of comparatively late growth, 
ihe outcome of obvious convenience, exalted under the influence 
of various forces into a religious or quasi-religious dogma. (Sec 
aLso Government and Sovereignty.) 

MONASSIR (Monasir), tribe of Semitic stock, living in the 
Xile valley between Birti and Dar Robatab. They are a prosper- 
ous, sedentary tribe, claim kinship with the Ababda, and speak 
.\rabic, but are of mixed blood. 

MONASTICISM, an ascetic system of living apart from the 
world (Gt. fJLovaarrjSj a monk, from /xomos, alone). Monasticism 

is the attempt to develop and regulate the 

c.Ycrcise of asceticism and mysticism /p\ 

U](i.v.). It is by no means a creation of JlA 

I’hristianity ; long before the Christian era 
a liiglily organized monasticism existed in 
India and other parts of Asia. 

( 1 ) . Pre-Christian M onasticism. — / 1 1 1 \ 1 

(ireek asceticism and mysticism seem Ll(|l 11 
never to have produced a monastic sys- I 

lem; but among the Jews, both in Judaea I [[ 

and in Alexandria, this development look j! /II 

place. In Judaea the Kssenes before the 1 U 

lime of Christ livt?d a fully organized mo- 

nastic life {see Schiirer, Jewish People, ii. BY CUUKTL'&Y 0> Tlir BRITISH I 

Sso); and the .same is true in regard to 

,pi , . ... Ilf A FRANCISCAN NUN 

the iherapeutae in the neighbourhood oi 

Alexandria (the authenticity of Philo’s De Vita c out em plat iva, 
describing their life, is again recognized by scholars). 

\ general sUelch of pre-Christian a.scelicism and monasticism, with 
indication of the chief authoritii's, is given in O. Zdckler’s /hibc.vc und 
Mihichtum (iSi)7) pp. .sj-j.^ 5. This account is epitomized by J. O. 
Hannay, Spirit and Orii^in of Christian M (nuislkism (lyo.i', app. i.; 
(lie view now common among .scholar^ is there maintained that these 
pre- Christian realizations of the monastic idea had no influence on the 
rise and development of Christian immaslicisni. 

(2) . Bc^innini^s of Christum Monasticism. — The practice of 
asceticism as.serled ibself at an early date in ('hristian life: men 
and women abstained from marriage, from flesh meat, from the 
ii.se of intoxicating drink, and devoted themselves to prayer, re- 
ligious exercises and works of charity (S. Schiwietz, Das mor^en- 
Uiiulisfhe Mdnchtnyn, 1004, pt. i. ; J. O. Hannay, op. cit. chs. 2, 3). 
In Egypt, at the middle of the 3rd century, it was the custom for 
sLKh ascetics to live in solitary retirement in the neighbourhood 
of the towns and villages. This was the manner of life which St. 
Anthony (q.v.) began to lead, r. 270; but after 15 years he with- 
drew to a deserted fort on the east bank of the Nile, oppo.site the 
Kayum. PAjr 20 years he lived a solitary life until would-be dis- 
cii)les called on him to guide them. There are reasons for doubt- 
ing whether Anthony was actually (he first Christian hermit (see 
1 C. C. Hutler, Lausiac History of Palladius, i8g8, p. 230), but an 
isolated case does not invalidate the 4th century tradition that 
Anthony was the father of Christian monasticism. 

(3) . St. Anthony's Monachism. — ^The form of monastic life 
directly derived from St. Anthony was the type that prevailed in 
middle and northern Egypt up to the middle of the 5th century, 
fhe chief authorities for the study of this type of monastic life ! 
are the Vita Antonii (probably by Athanasius), the Hisioria mon- 
nchornm (ed. E. Preuschen), the Historica Lausiaca of Palladius 
led. E. C. Butler) — thc.se works are to be found in Latin in 
Kosweyd’s Vitae Pat rum (Mi^ne, Patrol. Lat. LXXIII., LXXIV.) 
— and the writings of Cassian (Engli.sh translation by Gibson in 
"Nicene and Post-Nicene Library.”) 

Antonian monachism grew out of the purely eremitical life, and 
ii retained many of the characteristic features inherited from its 
[Origin. The party of travellers whose journey in 3Q4 is narrated 
in the Historia monachorum found at the chief towns along the 
Vile, from Lycopolis (Assiut or Siut) to Alexandria, and in the 
de.serts that fringed the river, monastic habitations, sometimes of 
hermits, sometimes of several monks living together. 

(4) - St. Pachomhi 5 *s Monachism . — ^Very different was the type 
nf monastic life that prevailed in the more southerly parts of 
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Egv’pt. Here, at Tabennisi near Dendera, about 315-320, St. 
Pachomius (c/.r.) established the first Christian cenobium, or 
monastery properly so called P. Ladeuze, Cenobitisme Pak- 
homien (1808); Schiwietz, op. cit. pt. ii. §§ 12-10; E. C. Butler, 
op. cit. pt. i. p. 234, pt. ii. notes 48, 40, 54, 50). Before his death 
in 346 Pachomius had e.stablished nine monasteries of men and 
one of women, and after his death other foundations continued 
to be made in all parts of Egyi)t, but e.s])ccially in the south and 
in Aby.ssinia. J’alladius tells us that (r. 410) the Pachomian 01 
Tabenne.siot monks numbered some 7,000. Thi* life was fullv 
cenobitical. regulated in all details by minute rules, and with 
prayers and meals in common. Work was done for its own sake, 
not merely for an occupation, thus marking a new departure in 
the monastic ideal. St. Pachomius not only inaugurated C’hristian 
cenobitical life, but he also was responsible for the creation of 
the first “religious order.” 

The Coptic abbot Shenout governed on .similar lines the great 
“white monastery,” and the ruins still survive near Akhmim. ii 
remained purely Coptic, with no infiltration of (jreek ideas 
or influence (see J. Leipoldt, Schennltc von Atripe, 1003). Egyp- 
tian monachism began to wane after 500. and since the Moham- 
medan occupation it has ever been ileclining. 

(5) . Oriental Monachism. — 'I’he monastic institute was im- 
ported early in the 4th century from Egyjit into Syria. The mo.st 
celebrated was the life of the Stylites or ])illar hermits {see 
Simeon Stvt.ites). Monastic life here tended to revert to the 
eremitical form, and to this day Syrian and Armenian monks are 
to be found dwelling in caverns and desert ])laces, and given up 
wholly to the iiractice of austerity and contem])lation (.see E. C. 
Butler, Lausiac History of Palladius, pt. i. p. 230 )■ Before the 
close of the 4th century monachi.sm spread into IVrsia, Bal)y- 
lonia and Arabia. 

(6) . Basilian ami Greek Monachism . — 'fhough Eustathius of 
Sebaste was the first to introduce the monastic liie within the 
confines of fJreek Christianity in Asia Minor {r. 340), it was St. 
Basil who adapted it to Greek and European ideas and needs 
(see Basilian Monks). St. Ba.sil’s staiulards have remained the 
.standards of Greek and Slavonic monasticism. 

(7) . Early IVrslrrn Monachism. — 'riu? knowledge of the mo- 
nastic life was carried to western Europe by St. Athanasius, who 
in 340 went to Rome accompanied iiy two monks. Monasticism 
soon became common in Rome and throughout Italy, and before 
long .spread to Gaul and to northern Africa (.see E. C. Butler, 
op. cit. pt. i. p. 245; also Hannay, op. cit. ch. 7). 

(8) . St. Benedict's Monachism. — St. Benedict (c. 500) ef- 
fected a permanently working adaptation of the rnona.stic idi'al 
and life to the conditions of Western races. The life was to be 

self-denying and hard, hut not one of any 
great austerity (^ee Beneuict of Nursia; 
and E. C. Butler, Benedictine Moua- 
chism). The individual monk was sunk in 
the community, whose cor])orale life he 
had to live. St. Benedict’s rule was a new 
creation in monastic history {see V. A. 
Ga.s(|iiet, Sketch of Monastic Constitu- 
tional History). St. Benedict defines his 
mona.stcry as “a school of the service of 
the Lord” (/sJeg., Prol.). 'Fhe great act of 
.service is the public common celebration 
of the canonical oflice, the “work of God” 
he calls it, to which “noihing is to be jire- 
ferred” (Re^. c. 43). The rest of the day 
is filled up with a rounti of w«jrk and read- 
ing. Work (and in St. Benedict’s time it was predominantly field 
work) took a more important place in the life than was the case 
under St. Pachomius or St. Basil, occupying notably more time 
than the church services. St. Benedict introduced, too, the idea of 
law and order, of rule binding on the abbot no less than on the 
monks; thus he reduced almost to a vanishing point the element 
of arbitrariness found in the earlier rules. Lastly he introduced 
the idea of stability, whereby monk and community were bound 
to each other for life. 
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MONASllCISM 


THE BENEDICTINE RULE 

(9) . Western Monarhism in the Early Middle Ages. — ^Soon 
the Benedictine form of monastic life became the only one in 
Western Europe (see Benedictines). The only serious rival 
was the Irish rule of Columban. The beginnings of Celtic mona- 
fhism arc obscure. When, however, Irish monachism emerges 
into the full light of history, it was in its manifestations closely 
akin to the Egyptian, or even to the Syrian ty|»e: there was the 
same love of the eremitical life, the same craving after bodily 
austerities of an extraordinary kind, the same individualistic piety. 
The Irish monks were great missioners in the north of England 
and the northern and central parts of Europe, and in the course 
of the 7th century the Irish rule of St. Columban and the Roman 
rule of St. Benedict met in the monasteries in central Europe 
that had been founded by Columban and his Irish monks. The 
Benedictine rule supplanted the Iri.sh so inevitably that the per- 
sonnel ceased to be Irish, that even in St. Columban’s own monas- 
tery of Luxeuil his rule was no longer ob.served, and by Charle- 
magne’s time all remembrance of any other monastic rule than 
the Benedictine had died out. During the 7th and 81 h centuries 
the Benedictine houses were the chief instrument in the christian- 
izing and civilizing and educaling of the Teutonic races. 

(10) . Offshoots and Modifwathms of Benedictine Monachism. 
— As previously stated, St. Pachomius's monasteries formed an 
order — a curious anticipation of what six centuries later was to 
become the vogue in W’estern mona.stidsm. The Benedictine 
houses never coalesced in this manner; even when, later on, a 
system of national congregations was introduced, they were but 
loose federations of autonomous abbeys; although the convenient 
expres.sion “Benedictine order” is frequently used, the Benedic- 
tines do not form an order in the proper sense of the word. But 
w’ith the 10th century w'e reach the period of orders, and it is 
on this line that all subsequent developments in Western rnonas- 
licism have run. The first order was that of Cluny, founded in 
()io (see Cluny). 

The chief offshoot from the Benedictine institute was the 
Cistercians (c. 1 100) ; their ground idea was to return to the letter 
of St. Benedict rule (see Cistekcia.ns ). 

Towards the end of the loth century and during the nth a 
strong tendency set in to revert to the eremitical life, probably 
owing to the example of the Greek monks, who at this time en- 
tered Sicily and south Italy in great numbers. This tendency 
produced the orders of the Camaldulians or Camaldolese (c. 075) 
in Italy, and in France the Grandmontines (1076) and Carthu- 
.sians (1084). all leading practically eremitical lives, and assem- 
bling ordinarily only for the church services. The Vallombro.sians 
(1038) near Florence maintained a cenobitical life, but eliminated 
every element of Benedictine life that was not devoted to pure 
contem|)lation. At Fontevrault (founded in 1005) .special 
feature was the system of “double monasteries” /.r., neighbouring, 
but rigorously separated, monasteries of men and of women. 

(11) . Kinds of Religions Orders. — \ new form was that 

of the canons regular or Augustinian canons iq.v.) who about the 
year 1000 arose out of the older semi-monastic canonical insti- 
tute. and lived according to the so-called “Rule of St. Augu.stine.” 
The essential diflerence between monks and regular canons may 
be explained as follows: monks, whether hermits or cenobites, 
are men who live a certain kind of life for its own .sake; external 
works, either temporal or spiritual, are accidental. Hut canons 
regular were in virtue of their origin essentially clerics, and their 
common life, monastery rule, and the rest, were something addi- 
tional grafted on to their proper clerical state. 

Two special kinds of orders aro.se out of the religious wars 
waged by Chri.stendom against the Mohammedans in the Holy 
Land and in Spain: (i) the military orders: the Knights Hos- 
pitallers of St. John and the Knights Templars, both at the be- 
ginning of the 1 3th century, and the Teutonic Knights at its close; 
(3) the orders of Ransom, whose object was to free Christian 
prisoners and slaves from captivity under the Mohammedans, the 
members being bound by vow even to offer themselves in ex- 
change; such orders were the Trinitarians founded in iiq8, 
and the order of Our Lady of Ransom (de Mercede), founded by 


St. Peter Nolasco in 1223; both were under the Augustinian rule 
RISE OF MENDICANT ORDERS 

At the beginning of the 13th century arose the series of great 
mendicant orders. Their nature and work and the needs that 
called them into being are explained in the article Mendicant 
Movement, and in the separate articles on St. Francis of Assisi 
and Fr.anciscans (1210), St. Dominic and Dominicans (1215;. 
Carmelites (1245) Augustinian Hermits (1256) — these weri- 
the four great orders of mendicant friars — to them were added, 
in 14S7, the Servites (q.v.) founded in 1233. Among monks am! 
canons regular each monastery has its fixed community. The friar, 
however, does not belong to any particular house, but to the 
province or order. In the monk attachment to his own mona.'^- 
tery is a virtue; in the friar detachment is the ideal. The 
monk, or the canon, normally exercises his influence on the world 
in and through his community, not as an individual but as a mem- 
ber of a corporate body. The friar's sphere of work is normally 
outside his convent, and he works and influences directly and as :in 
individual. Here loo should be mentioned St. Francis's great cre- 
ation. the Tertiaries (q.v.) or devout men and women living 
in the world, who while continuing their family life and their 
ordinary avocations, followed a certain rule of life, giving them- 
selves up to more than ordinary prayer and the pursuit of good 
works, and abstaining from amusements of a worldly kind. 

(12). The Religions Orders in the Later Middle — The 

13th century was the heyday of monastici.sm in the West; the 
mendicant orders were in their first fervour and enthusiasm and 
the great abbeys of Benedictines, Cistercians and Augustinian 
canons reflected the results of the religious reform and reviv'al 
a.s.socialed with Hildebrand's name. Under the Benedictine rule 
were formed the new congregations or orders of Silvestrines 
(1331), Celestines (r. 1260) and Olivetans (1319: qq.v.). Hut 
towards the end of the century a period of decline set in, which 
ran its course in increasing volume throughout the 14th century. 
A great wa\'e of secularity rolled over the Church, engulfing the 
religious orders with the rest. The great schism was reflected in 
the mendicant orders which were divided into two obediences, to 
the destruction of discipline. The great wealth of the old 
monastic orders expo.scd them, especially in France and Italy, to 
the vicious s)Lstem of commendation, whereby a bishop, an ec- 
clesiastic, or even a layman was appointed “commendatory ab- 
bot’’ of a monastery, merely for the purpose of drawing the reve- 
nues (see Abbot) ; the monasteries were often deprived even of 
necessary maintenance, the communities dwindled, and regular 
observance, became impossible. In the Ger- 
man lands, the lowest level was touched, 
and the writings of the Augustinian canon 
JohanriBusch and of the Benedictine abbot 
Trithemius reveal a state of things in the 
first half of the 15th century'' that urgently 
called for reform. The first move in this 
direction was made in the Netherlands and 
north Germany under the influence of Ger- 
hard Groot ((/.I'.) and issued in the forma 
lion of the Windesheim congregation of 
Augustinian canons and the secular con- 
gregation of Brothers of Common Lite 
iq.v.) founded c. 1384, both of which 
A DOMINICAN NUN. became centres of religious revival. Dm- 
THIRD ORDER OF ST. ing (he ftrst half of the 15th century nu- 
*^®**'^**^ merous and effective efforts at reform weiv 

initiated in all the orders without exception, and in every pari 
Europe. These movements, promoted by the councils of • 
stance and Basle, partook of the spirit of the time and were chur- 
acterized by an extreme austerity of life, a certain hardness nf 
spirit, and a sort of police regulation easily understandable at a 
time of reaction from grave abuses. At this time arose the 
Hieronymites (q.v.) founded in 1375, under the Augustinian rule, 
the Observants (1415) among the Franciscans (q.v.), and 
Minims (founded c. 1460 by St. Francis of Paola, q.v.). who e 
programme was to outdo the Minors or Franciscans. The Refor- 
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mation destroyed the monasteries in northern Europe and crip- 
pled those in central Europe. But a tide of reaction soon began 
10 flow. 

MODERN TIMES 

(13) . The Modern Orders. — During the Reformation period 
there sprang up to meet the needs of the time, a new kind of re- 
ligious order, called Regular Clerks. These are religious orders in 
the full sense of the word, as the members take the solemn re- 
ligious vows. Regular clerks are by their institute clerics and 
priests, and they are devoted to some particular work or works as 
iheir own special object — as education, the preaching of missions 
and retreats, or the going on missions to the heathen. They carry 
^(ill further the tendencies that differentiate the friars from the 
monks; and have commonly given up the choral celebrations of 
ihe canonical ofiice, which had been maintained by the friars. 

Of regular clerks by far the most important are the Jesuits 
(q.v.) founded in 1540; there are also the Theatines (founded 
1524 by St. Cajetan and Caraffa, afterwards Paul IV.); the 
Harnabites (founded 1530, by St. Antonio Zaccaria) and others 
{sec Max Hcimbucher, Or den n. Konf^re^ationen | 1897] Jl., 
5j§io8-ii4). Strictly speaking the “religious congregations” should 
he distinguished from the orders of regular clerks, the difference 
being that in the former the vows, though taken for life, are only 
“.simple vows’’ and more ea.sily dispensable by authority; but the 
( haracter and work of the two institutes is very .similar. The chief 
of these congregations are the Passionists (founded by St. John 
of the Cross, 1725) and the Redemptorists (founded by St. Al- 
fonsus Liguori, 1740), both dedicated to giving missions and re- 
treats. The Christian Brothers, dev’oted to jirimary education, 
founded by St. Jean Baptiste de la Salle in 1670, are not in orders 
(Heimbucher, op. cit. §§115-118). 

Besides the religious congregations there are a number of 
“secular congregations,” composed of secular priests Jiving to- 
gether under temporary vows and free to leave at will; the fol- 
lowing deserve mention: Oblales of St. Charles (founded by St. 
Charles Horromeo, 1578); Oratorians (founded by St. Philip 
Neri, c. 1570); the French Oratory (founded by Cardinal Berulle, 
JO 13), a similar but distinct institution, which jiroduced a num- 
ber of scholars of the highest distinction — Thomassin, Morin, 
Malebranche, Richard Simon, Juenin, Lebrun, Masillon, and 
others; Lazari.sts (founded by St, Vincent de Paul, 1624); Sulpi- 
cians (founded by M. Olier, 1642), and a vast number of others, 
including several for the mission to the heathen {see Heimbucher 
op. cit. §§124-140). 

During the period under review, from the Reformation to the 
French Revolution, the old orders went on alongside the new, 
and many notable revivals and congregation .s arose among them: 
the most noteworthy were the Capuchins {q.v.) among the Fran- 
ciscans (1528); the Discalced Carmelites {q.v.) of St. Teresa 
and St. John of the Cross (1562); the Trappists {q.v.) among the 
Cistercians (1663); and most famous of all, the Maurists {q.v.) 
among the Benedictines of France (1621)- 

(14) . The Religions Orders in Recent Times. — At the end of 

the 1 8th century and the opening of the igth the religious orders 
received a succession of blows in those countries in which they 
had survived the Reformation. The Jesuits were suppressed by 
l’o{ie Clement XIV. in 1773, and restored by Pius VII. in 1814. 
As the result of the ecclesiastical policy of the emperor Joseph II. 
nearly all religious houses of all kinds were sup])rcsscd throughout 
die Austrian dominions (1780). The French Revolution .swept 
them out of France and caused the secularization of the great 
tnajority in Central Europe and Italy. In Portugal and Spain 
they were dissolved in 1834-35; Jtni 1866; in the Prus.sian 

dominions in 1871. The la.st half of the igth century, and more 
‘ Specially the last quarter, witncs.scd a remarkable revival of vi- 
-diiy and growth in most of the older orders in nearly every 
‘ ountry of western Europe, and besides an extraordinary number 
“t new congregations, devoted to works of every sort, were 
lounded in the igth century: Heimbucher {op. cit. §§ii8, 134- 
’40) numbers no few^r than 70 of these new congregations of 

In the new countries especially in the United States and 
Australia, but also in South Africa, orders and congregations of 


all kinds are most thriving. The chief set-back has come again in 
France, where, by the Association Laws of 1903, the religious 
orders have nearly all been suppressed and expelled and their 
property confiscated. Many religious returned to France after the 
World War. 

WOMEN’S PART 

(15). The Nuns. — In all ages women, hardly less than men, 
have played their part in monasticism. In the earliest Christian 
times the veiled virgins formed a grade or 
order apart, more formally separated from 
the community than were the male as- 
cetics. There is reason for believing that 
there were organized convents for women 
before there were any for men; for when 
St. Anthony left the world in 270 to em- 
brace the ascetic life, the Vita says he 
placed his sister in a nunnery {TapOeuu)p) . 
We learn from Palladius that by the end 
of the 4th century nunneries were numer- 
ous all over Egypt, and they existed also 
in Palestine, in Italy and in Africa — in 
fact throughout the (Christian world. It is 
A MONK OF THE CAR- a curious coincidciice that the .sister of 
THusiAN ORDER ^ach of the three great cenobitical found- 

ers, Pachomius, Basil and Benedict, was a nun and ruled a com- 
munity of nuns according to an adaptation of her brother’s rule 
for monks. In the West the Benedictine nuns played a gr(‘al 
part in the Christian settlement of north-western Europe. As 
the various monastic and mendicant orders arose, a female 
branch was in most cases formed alongside of the order; and 
so we find the canonesses, and hermitesses and Dominicanesses, 
and Franciscan nuns, or Clares {q.v.). Then there were the 
“double orders” of Sernpringham (see Gtlbkrt of,) and Fonte- 
vrault, in which the nuns were the predominant, or even the 
dominant, element. Of (he modern onlers of men only a few in- 
clude nuns. Tht* great majority of lhe.se modern congregations of 
women follow the Augustinian rule, supplemented by special con- 
stitutions or by-laws; such are the Brigittines, the Ursulines and 
the Visitation nuns: others follow the rule of the third order of 
the Franciscans or other mendicants {sec Tf.rti.ariks). In early 
times nuns could go out of their enclosure on occasion; but in the 
later middle ages, up to the Council of Trent, the tendency w'as 
to keep them more and more strictly conlined within their con- 
vent precincts. In i6oq an English lady, Mary Ward, founded at 
Munich the “Institute of Mary,’’ the nuns of which were not 
bound to enclosure. St. Vincent de J’aul soon followed; in 
1633 he established the Sisters of Charily, bound only by yearly 
vows, and wholly given uj) to works of charity — chiefly nursing 
in hospitals and in the homes of the poor, and t^rimary education 
in poor schools. The nuns belonging to Ihe older orders tend to 
the contemplative idea, and they still find recruits in sufficient 
numbers, in .spite of the modern rush to the active, congregations. 
I'hese latter exi.st in wondrous number and variety, exercising 
every imaginable form of good work — f*ducation, both jirimary 
and secondary; the care of ho.spitals, orphanages, penitentiaries, 
pri.sons; of asylums for the blind, the deaf and dumb, the insane; 
of refuges for the aged poor and the destitute. 

For monasticism generally sfr Helyot, Hisloire dcs ordrvs religirux 
(1714, 2nd ed. 1792); Max Heimbucher, Ordrn iind Kimgrvgulwnni, 
2nd eel. 1907, 3 vols. (good bibliography) ; Leclerc, art. “Cenobitisme” 
in Dictionnaire d'Arrheologie vl de lAttirgiv; and for first 10 .sections. 
E. C. Butler. Benedkthir Mnnarliism. See also the works named at the 
end of the various articles referred to in the text. 

MONASTIR, one of the largest cities in S. Serbia, Yugo- 
slavia (Serbian Bitolj). Pop. (1921), 28,418, comprising Serbs, 
Mohammedan Slavs, Albanians, Turks, Bulgarians, \ 4 achs, (Jreeks 
and the largest Jewish colony in Serbia. Each of these has its own 
district and conducts its own national arid religious propaganda. 
The town is situated on an upland plain 2,019 tt. above sea level, 
at the mouth of a ravine, and with richly wooded mountains to 
the east. Monastir is unfortified, but is of military value both 
because the fertile plain affords a good base for supplies and 
becau.se many roads converge upon it. A river traverses the town, 



BY COlJHTkSY OF TMl BRITISH 
MUSEUM 




MONAZITE— MOND 


690 


with quays and promenades, but the streets arc badly made, and 
the houses, though solidly built, arc mostly only of one story. 
I'htTc arc several large public buildings and a school. The 
chief industries are rubber, tanning, the manufacture of rib- 
bons, stockings and carpets, and before the World War (1914-18) 
silver filigree work, the output of which is now much lessened. 
The plain affords excellent pasturage for cattle, and wheat, maize, 
tobacco, madder and the poppy are cultivated. The town is famous 
for its fairs, and serves as a distributing centre for S.W. Serbia, 
carrying on an active trade in grain, flour, cloth, hides and bones. 
The military advantages of its position led the Turks, about 1820, 
to make it the headquarters of an Army corps, which greatly 
increased its general and commercial importance. In 1898 it was 
made the see of a Bulgarian bishoj). The ancient diocese of its 
Greek archbishop is known as Pclagonia from the old name of the 
Kara-Su or Tzerna plain. Monastir itself has been identified with 
the ancient Ilcradra Lynccstis on the Via Egnatia. In the Balkan 
Wars (1912-13) Monastir w’as taken from the Turks by the 
Serbs and assigned to Serbia bv the Treaty of Bucharest (191;). 

MONAZITE, a mineral con.sisting of phosfihatc of the cerium 
metals, the formula being (Ce,La,l)i)P04; small and variable 
amounts of thorium (ThO,., 1-10%) and yttrium are usually 
also pre.sent. It is of considerable commercial importance as a 
source of thoria for the manufacture of mantles for incandescent 
gas-lighting; the cerium is used to a limited extent in pharmacy, 
and alloyed with iron it forms the “flints” (sparking metal) of 
automatic lighters. 

Crystals of monazite belong to the monoclinic system, and are 
usually flattened parallel to the ortho-pinacoid. The large (up to 
5in. in length) reddi.sh-brown, dull and opaque crystals from Nor- 
way and the Urals are simple in form, whiLst the small, translucent, 
honey-yellow cry.stals from the Ali)s are bounded by numerous 
bright faces. The hardne.ss is 5^, and the specific gravity 5- 1-5- 2. 
Light which has traversed a crystal or grain of monazite exhibits 
a characteri.stic absorption spicctrum, and this affords a ready 
means of detecting the mineral. 

As minute crystals monazite is of wide distribution in granites 
and gneisses, being present in very small amounts as an accessory 
con.stituent of these rocks. By powdering the rock and washing 
away the lighter minerals in a stream of water the heavy minerals 
(zircon, anatase, rutile, magnetite, garnet, monazite, xenotime, 
etc.) may be collected. This sepiaration has been effected naturally 
by the weathering and disintegration of the rocks and the ac- 
cumulation of the heavier minerals in the beds of .streams. Under 
these conditions monazite has been found as rounded water- worn 
grains in the alluvial gold-washings of the Urals, Finland, Siberia, 
the United States, Brazil, Colombia, New South Wales, etc. 
Larger crystals of monazite are found embedded in pegmatite veins 
in the Ilmen mountains (southern Urals); at Arendal and other 
places in southern Norway, where it is collected in the felspar 
quarries to the extent of about one ton per annum; and in the 
mica mines at Villcneuve, Quebec, where ma.sses of monazite 
weighing 2olb. have been found. 

The deposits worked commercially are the monazite-bearing 
sands of North Carolina, Brazil, Ceylon and Travancore. In 
Brazil it occurs in river-gravels and also in the sand on the sea- 
beaches; an extensive accumulation of very rich monazite sand 
occurs on the seashore near Alcobaqa in Bahia, and this has been 
shir)pcd as ballast in the natural state. In Travancore the sands 
of the sea-shore and of the sand-dunes along the coast are con- 
centrated by washing, and the grains of monazite are separated 
elect ro-magnetically from the as.sociated zircon and ilmenite. 

See ^‘Monazite’* Imp. Mineral Resources Bureau (London, 1920). 

MONBODDO, JAMES BURNETT, Lord (1714-1799), 

Scottish judge and anthropologist, born at Monboddo, Kincar- 
dineshire, studied at Aberdeen and Edinburgh. He was made a 
lord of session in 1767 wdth the title of Lord Monboddo. In his 
Antient Metaphysics (1779-99), Monboddo conceived man as 
gradually elevating him.sclf from an animal condition, in which 
his mind is immersed in matter, to a state in which mind acts 
independently of body. In his equally voluminous work. The 
Ori^hi and Progress of Language (1773). he brought man under i 


the same species as the orang-outang. He traced the gradual 
elevation of man to the social state, which he conceived as 1 
natural process determined by “the necessities of human li^l^ 
He looked on language (which is not “natural” to man in the 
sense of being necessary to his self-pireservation) as a consequencr 
of his social state. His vicw^s about the origin of .society and 
language and the faculties by which man is distinguished from 
the brutes have many curious points of contact with Darwinism 
and neo-Kantianism. He died on May 26, 179Q. 

Boswell’s Life of Johnson gives an account of Johnson’s visit tr) 
Burnett at Monboddo, and is full of references to the natural con 
temporary view of a man w'ho thought that the human race could hi 
descended from monkeys. 

MONCEY, BON ADRIEN JEANNOT DE, Dukl 
CoNEGLiANo (1754-1842), marshal of France, the son of a lawyer, 
was born at Besan^on on July 31,1 754. He received a commi.«.sii)ii 
in the army in 177S. Moncey won great distinction in the cani’ 
paigns of 1793 and 1794 on the Spanish frontier (^cc French 
Revolutionary Wars;, rising in a few months to the command 
in chief of the Army of the Western Pyrenees. After this he was 
employed in the highest commands until 1799, W’hen the govern- 
ment, suspecting him of Royalist views, di.smi.s.scd him. But the 
coup d'etat of the i8th Brumaire brought him back to the active 
list, and in Napoleon's Italian campaign of iSoo he led a corps 
from Switzerland into Italy. In 1801 Napoleon made him inspec- 
tor-general of gendarmerie, created him a marshal of France in 
1804, and in 1808 he received the title of duke of Conegliano. In 
1808 Moncey was sent to Spain in command of an army corps. 
He took a leading part in the emperor’s campaign on the Ebro 
and in the second siege of Saragossa in 1S09. lie refused to serve 
in the invasion of Russia. When, however, France wtis invaded 
(1814) Marshal Moncey reappeared in the field and fought the 
last battle for Paris. He remained neutral during the Hundred 
Days, but after Waterloo he was imprisoned, for refusing to take 
part in the court-martial on Ney, and lost his rnarshalatc. He was 
reinstated in 1816. His la.st active service w’as as commander ol 
an army corps in the short w^ar with Spain, 1823. He died on 
April 20, 1842. 

MONCTON, a city and port in Westmoreland county. New 
Brunswick, Canada, Sg m. by rail N.E. of St. John, at the head 
of navigation on the Petitcodiac river, the seat of the work.shop.'^ 
and general offices of the Canadian National railway. Pop. (1921 ) 
17,488. It has large stove factories, engine and boiler works, 
and an cxtcn.sive lumber trade. 

MOND, LUDWIG (1839-1909), Briti.sh chemist, wa.s born 
at Ca.ssel in Germany on Mar. 7, 1839. After studying at Marliuri: 
under Hermann Kolbe and at Heidelberg under Robert Bunsen, 
he came to England in 1862 and entered into partnership with 
Mr. Hutchin.son. a well-known alkali manufacturer at Widnes. 
W'here he elaborated the practical apiplication of a method he had 
patented for recovering the sulphur lo.st as calcium .sulphide in the 
black ash waste of the Leblanc alkali process, which he introduced 
into some 30 w’orks in England and France. He became a natural- 
ized British subject in 1867. In 1873 he entered into partner- 
ship with Sir John Tomlinson Brunner (1842-1919), w^ho wa> 
employed in the office of Mr. Hutchinson, and thus founded the 
great chemical manufacturing firm of Brunner, Mond and Co. 
They began to make alkali by the ammonia-.soda process, under 
license from the Belgian chemist Ernest Solvay. This proce.^;.*^ 
had previously been a failure in all the works it had been 
experimented on, but Mond gradually conquered the technical 
difficulties, largely as a result of his inventing and employinc 
strictly scientific methods of controlling the reaction involving 
the recovery of the ammonia and the other products. About 1S70 
he began experiments in the economical utilization of fuel .'rni 
his efforts led him to the system of making producer-gas kn('»wn 
by his name {see Gas). In connection with this he worked ou! c 
gas battery. W’hilst developing the production of chlorine pu^i- 
ucts from the ammonium -chloride obtained in the ammonia-sod^j 
reactions, he noticed that the nickel valves used for the contu'' 
of the gases were acted upon by carbon monoxides. A study 
the formation of the nickel carbide led to the di.scovery of nickel 
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larbonyl. The conditions of its formation made possible a suc- 
irssful process for the extraction of nickel from its ores, which 
involved both the finding, acquisition and development of mines 
in Canada, the elaboration of new and suitable smelting operations 
there and the invention of highly specialized apparatus for the 
retining works in Wales. A liberal contributor to the purposes of 
research, Mond founded in 1896 the Da\"y-Faraday Research 
laboratory in connection with the Royal Institution, and con- 
tributed to the International Catalogue of Scientific Literature, 
to the erection of laboratories and to research at many universities 
in England (London, Liverpool, Manchester). He died in London 
on Dec. ii, 1909. 

MONDAY, the second day of the week (sec Calendar). 
The word is derived from O.E. Monandaeg (Lat. Limae dies^ 

I rcnch limdi). The day has been humorously canonized as St. 
Monday, the festival of cobblers, who .seldom work on Mondays, 
and were supposed not to know on which day the feast of St. 
Crispin, their patron saint fell, save that it should be a Monday, 
and thus celebrated every Monday. Collop Monday, in the north 
of England, is the Monday before Shrove Tuesday, so called in 
allusion to the dish of coUops, taken preparatory to the Lenten 
fast. Plough Monday in England is the first Monday after 
Epiphany, when in mediaeval times the ploughmen had their fele- 
tiay. The lord mayor of London holds a Grand Court of Ward- 
mote at the Guildhall on Plough Monday when the election of 
• ommon councilmcn is announced. 

MONDONEDO, a city of northern Spain, in the province 
(»f Lugo, 27 m. N.N.E. of the city of Lugo, on the river Masma. 
Top. (1920) 9,462. Mondohedo occupies a sheltered valley 
among the northern outliers of the Cantabrian mountains. Ac- 
cording to local tradition, the bi.shopric of Dumium, near Braga, 
was transferred to San Martin de Mondonedo (10 m. from 
.Mondohedo) in the 8th century; it was brought to Mondohedo 
itself in the beginning of the 12th century. The principal build- 
ings are the cathedral, a Corinthian structure of the 17th cen- 
tury and an cx-convent of Franciscan friars of Alcantara. The 
industries include lace-making, linen-weaving and leather manu- 
facture. 

MONDOVt, a tov\ 7 i and episcopal see of the province of 
Cuneo, Piedmont, Italy, 17 m. E. of Cuneo by rail. Pop. (1921), 
'-•37.') (town); 20,030 (commune). The lower town is i,2cS3 ft. 
above sea-level, the upper 1,834 feet. At the foot of the hill lie the 
indu.strial and commercial suburbs with potteries, etc. About 2 m. 
to the cast is the sanctuary of Vico, a church designed by Ascanio 
\ ittozzi in 1596 and crowned by a famous dome (1730-4S). 

Sve L. Mclano Rossi, The Santuario of the Madonna dt Vico (Lon- 
1907). 

MONEL METAL, the trade-marked name of a co])per- I 
nickel alloy developed in 1905. The alloy contains about 
nickel, 28% copper, 2 ^'r iron, together with small amounts of 
1‘irbon, manganc.se and silicon, and is made directly from the 
coppiT-nickel ores of Sudbury, Ont., Canada, by roasting the 
f^op]x*r-nickel converter matte (see Nickel) and reducing the 
resulting oxide to metal with charcoal. 

The alloy is nickel white in colour and its distinguishing charac- 
ii ristics are its rust-proofnc.ss and corrosion-rc,sistance, its ready 
manufacture by all usual methods and its .'•atisfactory mechan'eal 
proi)ertie.s. Its corrosion rate is low in moist atmosphere, fresh 
-ncl sea-water, .«5olutions of mo.st organic salts, alkalis, and of all 
'■xcept nitric and other strongly oxidizing acids. Very corrosive 
‘^()Iutions, such as those of ferric salts, of sulf)hurous acid, of the 
in*c halogens, attack it appreciably. The alloy is quite malleable, 
both hot and cold, and machinable. It is readily melted and cast, 
b can be forged, rolled, machined, drawn and welded and in 
t onsequcnce is readily fabricated and is available in a wide variety 

commercial forms. Some of the most important characteristics 
f'f monel metal are: density, 8-8o; melting range (about), 1,345- 
' 375° C; modulus of elasticity, 25,000.000 lb. per sq.in.; tensile 
''’length (hot-rolled), 90000 lb. per sq.in.; tensile strength (cold- 
rtilled), 100.000 to 150,000 lb. per sq.in.; elongation (hot-rolled), 
Brinell hardness (hot-rolled), 150; thermal expansion 
^- 5 -TOo® C), -000014 per i® C; electrical resistivity, 42-5 mi- ; 


crohms per c.c.; magnetic permeability fioo Gauss), 10-15; 
forging and rolling temperature range, 940-1,240° C. 

MONESSEN, a city of Westmoreland county, Pennsylvania, 
U.S.A., on the Monongahela river, 30 ni. S. of Pittsburgh; served 
by the Pittsburgh and Lake Erie and (through West Monessen 
and Charleroi, across the river) the Penn.sylvania railroads. Pop. 
(1920) 18,179 (.L‘>Vr' foreign-born white); estimated locally at 
24,500 in 1928. It is an im])ortant and rapidly growing unit of 
the Pittsburgh industrial district, with a factory output (chietly 
steel, tin plate, and wire fence) valued in 19:5 at $49,092,211. 
The borough was settled and incorporati*d in 1S97 and was char- 
tered as a city in 1921. The name was formed by prefixing the 
first .syllable of Monongahela to the name of the German steel 
centre. 

MONET, CLAUDE (1840-1926), French painter, was born 
in Paris on Nov. 14. 1840. He w'as one of the chief founders of 
the Imprcssioni.st sihool. At Havre he became acciuainled with 
Boudin, under whose guidance he learned to love and to under- 
stand nature. At the age of twrnty he became a soldier, and 
.spent tw’o years of his military service with the regiment of the 
Chasseurs d'Africme in the de.sert. Falling ill with fever, he was 
sent home, and entcreil the stiulio of Gh'yre, who tried in vain 
to keep him to academic art. Monet left his studio, where he had 
become ac(|ua’nted wath Sisley and Renoir. At that time he also 
knew Manet, and in 1S69 he joined the group of Cezanne, Degas, 
Durant y, Sisley, and became a plein air paint it. During the war 
of 1870 he wathdrew" to Eaigland, and on his rt‘turn wms intro- 
duced by Daubigny to a dealer, M. Durand-Ruel, in who.se gal- 
leries almost all his works have Inaai e.xhibited. In 1872 he 
exhibited views of Argent euil, near I'aris; in 1874 series entitled 
“C’athedrals,” showing the cathedral of Rouen under different 
lights. Some time later he painted views of Vetheuil (1875) 
Pourville and cliffs of Ktretat (1881), of liordighera (1S86), of 
the Creu.se (1S89), J.e Meules (1891) and .some further views 
of cathedrals (1894). In December 1900 he exhibited some pic- 
tures called “Le Bassin aux Nyrupheas,” and was engaged at the 
beginning of 1901 in painting views of London. 

In his later years he worked in the neighbourhood of Giverny, 
where he lived, and devoted himself to the study of motiiications 
in the asi)ect of a limited number of subjec ts caused by changes 
of light and the seasons. On the motive of the “Ha.ssin aux 
Nynipheas” he f)roduced a series of twelve large compositions. An- 
other series painted in 1913 is the “Arceaux Ideurs ’ representing 
a corner of his garden. In 1918 he i)roduci-(I .similar studies under 
the title ‘*Saule Pleurcur.” He d ed at Giverny on Dec. 5, 1926. 

See Custavc Gcffrc’y, Claude Monet (1922) ; and Imi*i<lssionism. 

MONETARY UNION. An agrecanent between two or more 
countries, wherel)y the national currcMuy of eath contains an ecfual 
amount of gold and silver, so that the mint par of exchange 
bet wren thcan is in the ratio of one to one, and the* coins of each 
country adhering to the union can, by custom if not by law, 
circulate freely in all the countries, parties to the agreement. 

The outstanding example of this is tie* Latin Monetary Union, 
founded in 1863 and embracing France, Belgium, Switzerland, 
Italy and later Greece. Each country k»‘pt its own nomenclature 
for its currency, France, Belgium and Switzerland terming their 
monetary unit the franc, Italy the lira, and Grcrce the drachma. 
The important point w’as that, [)y the lawvs of each country, 3,100 
of these units must be coined from a kilogramme of gold, -835 
fine, and 200 from a kilogramme of silver. It may be added that 
all members of the union originally recognized the double stand- 
ard of gold and silver, in the ratio of 3,100 : 200 or 15I : i. 
Based on the gold standard, the par of exchange with England 
is Frs. 25-2215 equal to one pound sterling. It was only in 1873 
that, owing to the depreciation of silver, all the members of the 
union agreed to limit the coinage of new silver five-franc pieces, 
and by thus putting an end to the “free coinage” of silver, placed 
their common currency virtually upon the gold standard. Hence- 
forward, the double standard was knowm as the “limping stand- 
ard,” in recognition of the fact that silver had been divorced from 
an equal position to gold. 

Certain other countries, although not members of the Union, 
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employed as their unit of currency a coin equivalent to the franc 
or lira. Among these were Spain (the peseta), Serbia (the dinar), 
Bulgaria (the leva), and Rumania Uhe leu). All these were 
equal to a franc, lira or drachma at the mint par of exchange. 

The other important monetary union was the Scandinavian 
Union, comprising Sweden, Norway and Denmark. Here the 
national monetary units even had a common name, the krone. 
The Scandinavian Union was formed between Sweden and Den- 
mark in 1873, and Norway joined two years later. Kr. 18-159 
equal one pound sterling. 

The World War broke up both unions. Bank-notes and cur- 
rency notes were never recognized as currency within the terms of 
the union, and were never legal tender beyond the frontiers of 
the issuing country. Currency inflation and restrictions on the 
import and export of coin and notes, gold and silver, put an end 
to monetary unions in fact, if not in name, and even when, in 
recent years, stabilization and revaluation of depreciated curren- 
cies has proved practicable, each country has fixed the stabiliza- 
tion point at the level most convenient to itself, regardless of its 
former associates in the union. Thus the old mint par of ex- 
change of the franc, lira and drachma against sterling was Frs. 
25-2215 to the pound. When Belgium stabilized in 1926, the new 
par was fixed at 35 belgas to the pound. The bclga was a new 
unit, in its turn equivalent by law to five francs, so this means 
a new par of Frs. 175 to the pound. A year later, Italy wds 
able to stabilize, and she selected the ratio of 366 new lire to 100 
old gold lire, thus making the new mint parity 92-46 lire to the 
pound. The Swiss franc ne\'er depreciated, and parity has been 
kept at Frs. 25-22 to the pound. Finally, in 1926, France stabilized 
her franc “de facto" at 124 francs to the pound, while in early 
1929 the drachma was quoted at 375 to the pound. 

Although member.'^ of the Scandinavian Union also suffered 
from inflation, the attacks of the disease were not unduly severe, 
and recovery proved practicable. The Swedish crown returned 
to a gold basis in 1924. the first of all Euroijean currencies, and 
a few years later heroic efforts brought the Norwegian and Danish 
(Towns nearly back to par, Norway actually returning to gold 
in April, i(j28. The post-war period also introduced a fourth 
member, the Estonian kroon. (N. E. C.) 

MONETT, a city of Barry county, Missouri, U.S.A., in the 
Ozark region of the south-western part of the State; a division 
point on the Frisco railway lines. Pop. (1920) 4,206 (98% native 
white). It is an important shipping point for fruit, especially 
strawberries, of which 202 carloads were sent out in 1928. The 
city was founded in 1S87 and incorporated in 18S8. 

MONEY. The word “Money’’ is believed to be derived from 
Moncta, an attribute of the Roman goddess Juno, because the 
ancient Roman Mint was established in the Temple of Juno 
Moneta. It is po.ssiblc however that the goddess’s attribute Mo- 
neta was itself derived from the use of the Temple as a Mint. 

Money is often described as a medium of exchange. If a man 
exchanges his labour for money, and exchanges the money for 
food, he is in effect exchanging his labour for food. The money 
intervenes as a means or medium, received only to be parted with; 
the end is the food. 

Price. — ^The exchanges in which money is or may be used as 
a medium arc of a certain definite type; they are exchanges organ- 
ized through markets. In order to arrive at a more precise con- 
ception of money, it is essential to make clear yvhdi this means. 
We can imagine casual and isolated exchanges being effected in 
a primitive state of society. A man exchanges a cow for an orna- 
ment. He prefers the ornament to the cow and his neighbour 
prefers the cow to the ornament, and these preferences are them- 
selves sufficient to bring the exchange about. In a market, how- 
ever, exchanges are not isolated. The market is so organized that 
any one contemplating an exchange can compare the things which 
different people are willing to give for what he has to dispose of, 
and can select the most Favourable offer. He wdll not exchange 
an ornament for a cow if he knows that someone else will offer a 
cow and two sheep. But suppose someone else offers twelve sheep 
or a carpel, how is he to deride among them all? What is needed 
is some common basis of comparison of the offers. A solution is 


to be found in the selection of one of the products dealt in, to 
used as a medium of exchange. If all the different things : 
exchanged in the market for specified quantities of this mediu 
the desired comparison becomes possible. For any particu 
product no one will offer more or accept less of the medium tl 
his neighbours. The market equalises the terms on which, at a 
one time and place, all the exchanges are made. In a market 
organized every product has its price, the quantity of the est: 
lished medium for which it will exchange. The price is a defin 
quantity at a given time and place because, in virtue of the equ 
izing effect of the market, similar things do not exchange for diff 
ent quantities of the medium. The compari.son of exchanges i: 
comparison of prices. At the time the comparison is made, 1 
prices arc those involved in hypothetical exchanges. Once an < 
change has been concluded, it ceases to play a part in the co 
petition of the market; it is no longer available as an alternati 

To quote a price is to make an offer. Acceptance of the ot 
creates an obligation on the seller’s part to deliver the goods 
the buyer. On the other side it creates a debt from the buyer 
the seller. The debt is discharged by the delivery of money. T1 
the market is composed at any time of a number of competi 
offers of goods at a price, or alternatively of a number of co 
peting bids for goods at a price. Money, the medium of exchan 
supplies the unit in which price is reckoned, the measure of val 
Money is the means appointed for the payment of debts. 

Characteristics Required of Money. — ^What then are t 
qualities required of a commodity used as money, if it is to fu 
this function well and efficiently? (1) In the first place it nii 
be the kind of thing that can be specified. If a price is to 
quoted in the form of a stated number or quantity, the thir 
used as money must be so uniform or so perfectly graded tl 
they can be counted or measured without individual scrutir 
(2) If things of small value are to be dealt in, in the market, a 
if small differences of value are to be distinguished, money mi 
be capable of a sufficient degree of subdivision. If cattle were t 
only money, nothing worth less than a whole cow or ox could 
bought or sold, and bargains would have to raise or lower pri( 
by a whole cow or ox at a time. (3) Money is brought to m: 
ket by every one. It is not like other kinds of merchandise, whi 
are dealt in by specialists who are expected to know all about t 
stuff they sell. Money should be something easily recognized 
everyone and distinguishable from imitations. (4) People car 
money to and from the places at which they buy and sell, 
should therefore be portable. (5) Those who sell may want 
keep the proceeds in the form of money for some time before th 
have occasion to buy. Money should therefore be something di 
able, not readily subject to destruction or decay. 

All these different qualities were eventually found, after lo 
and varied experience, to be best combined in the two precio 
metals, gold and silver. 

Paper money consists of notes, each made legal tender for 
specified amount (denomination) of the money of account, ai 
printed on water-marked paper in such a manner as to ma 
forgery as difficult and unlikely as possible. These notes a 
mere tokens or tickets, entitling the bearer to pay debts to t 
amount of their several denominations. They can be issued 
high denominations for vrhich coins would be inconveniently bi 
or in low denominations for which coins would be inconvenient 
small. ( 5 ec Mint.) 

Measurement of Value. — The monetary unit is the comm( 
denominator of all market values (prices), bo long as it 
equated to a prescribed weight of a commodity, such as gold < 
silver, the measurement of values is a clear enough process. Go 
and silver themselves are dealt in on the market, and prices > 
other commodities simply represent the terms on which th^ 
exchange in the market for gold or silver. Paper money itsell ir- 
be so regulated that the monetary unit is the equivalent of a fa* 
quantity of gold or silver. For example it may be made co: 
vertible, on demand, into coin. In general, countries using pap' 
money have endeavoured to maintain convertibility into im l- 
and when they have lapsed from it have aimed at re-establishn 
it. A metallic standard is the universally accepted monetai 
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i>olicy. Departures from it occur only at times of emergency and 
transition. Nevertheless such departures do occur, and some 
times years, and even generations pass before the theoretically 
normal standard is restored. In such conditions, when the mone- 
tary unit is represented by nothing more solid than paper money, 
what is the significance of a price? In terms of what does the 
])rice measure value? This question is fundamental in the theory 
of money. If all the exchanges in the markets could be settled 
trom day to day, and no debts of any kind remained outstanding 
till the next morning, the absolute value of the unit would be a 
matter of no practical consequence. Prices would do all that is 
required of them by represetiling the proportions holding among 
exchangeable values. But in real life not only are debts left out- 
standing and balances of money kept in hand for indefinitely vary- 
ing intervals, but fKicuniary rights and interests extending over 
long periods are constantly being created and dealt in. Mort- 
gages, the bonds, debentures and preference shares of companies, 
(he debts of public authorities, national and local, are examples. 

Every creditor and every holder of money is concerned in the 
value of the unit in which money and debts arc reckoned. Essen- 
fially the unit rej^resents purchasing power. What the creditor 
possesses is a power of access to markets, where everything is 
offered at a price. His power over any one product is measured by 
the inverse of its price. If he wants to buy bread, the greater the 
price of bread, the less is the purchasing power of a given sum of 
money in terms of bread. But a creditor does not limit his wants 
lo any one product. He will need to buy a selection from among 
all the products on sale, and his purchasing power ought to be 
measured in relation to the prices of this selection. VVe need to 
estimate what may be called the “wealth-value” of the monetary 
unit, its purchasing power in terms of wealth in general. This is a 
problem admitting of no exact or theoretically piTfect solution. 
The prices of different products arc constantly varying in relation 
to one another, and no possible selection of products can be 
perfectly typical at all limes and places. 

What we tan do, however, is to construct what is called an index 
number of prices. In order to compare the value of the monetary 
units at two different times, we compile a list of products dealt in 
in the markets at both times, and wc express for each product the 
price at one time as a ratio of the price at the other time. W'e 
then take an average of these ratios. For example, if there were 
live products, and their prices had increa.sed respectively by 2, 4, 

8 and lo per cent, the average increase would be 6 per cent, 
rimt means that the purchasing power of the unit in terms of 
the.se five products has fallen in the proportion of 106 to 100. 
I'he process of averaging can be elaborated by allowing for the 
Illative importance of the products. If one ’s five times as im- 
portant as another, it can be reckoned as five products and the 
other as one. There arc many refinements in the theory of index 
numbers (see Index Numiier). What we are concerned with 
here is that there is a sufficiently definite conception of a price 
level, measured by an index number, and that the wealth value or 
purchasing power of the monetary unit varies inversely as the 
price level. The problem we have to solve is this: how is the 
price level related to the supply of money? Prices are determined 
in markets. Dealers who find sales of any product to consumers 
increa.sing, and their stocks diminishing, raise prices; if they find 
iheir sales falling off and their stocks accumulating, they lower 
nrices. In the one case they give more orders to producers, and at 
higher prices; in the other they give fewer orders to producers, 
and at lower prices. They are always seeking an equilibrium price 
at which their stocks are just kept at a convenient level. 

Consumers’ Income and Consumers’ Outlay. — The price 
level of all products is settled in the same way as the price of any 
one of them. Demand is composed of all the money ♦hat con- 
' umers spend. We must include not only what they spend on 
consumable goods, but what they spend on investment. In or- 
dinary speech this is said not to be spent but to be saved. But in 
leality it is spent on the products of which fixed capital is com- 
posed. The demand for the services of builders arises from the 
money spent on the acquisition of houses in just the same way as 
’he demand for the services of bootmakers arises from the money 


spent on the acquisition of boots. People may apply their savings 
not to acquiring houses but to buying stocks and shares; but 
shares represent money spent on the capital assets (plant, etc.) of 
companies. A man may employ his savings to buy shares from 
another, but the seller of the shares is Uien left with money to 
invest or spend. Without multiplying instances, il is clear enough 
that money invested is spent. A man devotes his income partly to 
buying consumable goods and partly, in the form of savings, to 
buying capital goods or tiecuniary rights in capital goods. The 
total demand for all products is the total of what all people in the 
community spend from their incomes. The total of incomes may 
conveniently be called the “con.sumers' income,” and the total 
spent the ‘‘consumers’ outlay." These are totals of monetary units. 

The price level is determined by the amount of the consumers* 
outlay; it tends lo be such that the consumers’ outlay just buys 
the community’s output of wealth, commodities and .services, con- 
.sumnble goods and capital goods. If the price level is too high, 
sales fall short of output, and stocks accumulate. If the price level 
is too low, .sales overtake output, and stocks are rediued. In the 
one ca.se dealers tend lo put prices up, and in the other to put 
prices down, till equilibrium is reached. 1’hus, with a given output 
of wealth, prices art* proportional to the consumers’ outlay. Any 
departure from this principle implies an increase or decrease in the 
stocks of commodities. 

The Unspent Margin. — Everyone who receives and pays 
money, whether it be his own income or the turnover of his busi- 
ness, will in general at any time have a balance in hand un.spent, 
representing the margin of his receipts over his payments up to 
date. In a country where a banking .system exists, this balance 
need not be money. It may be partly and even mainly composed 
of bank credit. A debt can l>e paid not only with money, but by 
being set off against anotht^r debt, and a bank provides facilities 
for this procedure. A debt due from a banker (bank credit or 
“credit money”) can lx* assigned from one creditor to another by 
means of a bank note or cheque. Bank credit tends lo be used for 
all the major payments. A man with a banking account on which 
he can draw will keep the greater part of his balanci? in the form 
of bank credit ; the money he holds will be no more than pocket 
money. On the other hand those who arc not rich enough to have 
banking accounts (numerically the great majority) must keep 
their balances in money. Anyone’s balance, whether it be all 
money or partly bank credit, will be constantly varying. From 
time to time, when it grows beyond what the possessor thinks it 
reasonable lo hold as idle money, he will invest a portion (.spend 
it on capital). Through all these variations the balance will (end 
lo a more or less definite norm or average, depending upon his 
income and circumstances. 

If we add up all the balances held in the community, wv. gel a 
total composed of (i) all the bank credit, and (2) all the money 
in the hands of the public outside the banks. This total we will 
call the “un.spent margin.” The unspent margin excludes the 
money in the hands of the banks, becjiu.se this is merely a part 
of the assets held by the banks against their liabilities to deposi- 
tors, and these liabilities have already been count eil under the 
heading of bank credit. If money is paid into or drawn out of the 
banks, the unspent margin remains unchanged; all that happens is 
that money is transformed into bank credit, or bank credit into 
money. But if a change in the volume of hank credit is brought 
about by a change in the total amount of the banks’ as.sets other 
than money (their “earning assets,” such as loans, discounis, in- 
vestments, etc.), then an equal change is effected in the un.spent 
margin. 

The unspent margin may be divided into two parts, consumers’ 
balances and traders’ balances. A trader is at the .same lime a 
consumer, and his private balance and business balance may not be 
kept separate, but the existence of such cases does not invalidate 
the broad division. The consumers’ outlay must be equal to the 
consumers* income, except in so far as the consumers* balances 
change. If the balances increase or diminish over any interval of 
time, then the consumers’ outlay over that interval is less or 
greater than the consumers’ income by the preci.se amount by 
which the balances change. 
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Traders’ Stocks. — The consumers’ outlay is what is paid to the 
traders and others who lake part in all the processes of produc- 
tion, transport and dealing, by which goods and services of every 
kind arc placed at the consumers' disposal. But the consumers’ 
income itself is sim])ly composed of the remuneration derived, in 
the form of i)rorus, wages, salaries, rent, interest, from these very 
processes. (Income.s which arc not so derived are directly or in- 
directly charged upon incomes which arc.) If the consumers’ in- 
come is not exactly equal to the receipts in terms of money derived 
from the economic activities of the community, that is because 
there intervene.s a class of traders who hold varying amounts of 
goods in stock, and whose profits are not identical with their net 
cash receipts, but can only be calculated from a balance sheet. 
'I'raders are those who cither produce or buy goods WMth a view 
to sale. If a trader's sales of goods from stock outstrip his pur- 
chases or output, his net ca.sh receipts are in excess of his income. 
If the sales by all the traders as a group outstrip their output, 
then their net cash receipts arc in excess of their income, and the 
consumers' income falls short of the consumers’ outlay by the 
difference. 

It should be pointed out that traders are constantly buying 
from one another. Retailers buy from whole.sale dealers, and 
wholesale dealers from producers. Troducers buy their materials 
from wholesale dealers, and dealers buy from one another. Hut all 
thc.se transactions are in anticipation of the ultimate sale to the 
consumer (or to the inve.stor), and their effect is to distribute the 
price received from the consumer among all the. different traders, 
and the other people engaged in economic activity. To these 
latter the money payments, in the form of wages, salaries, inter- 
est and rent, are imre income. When a trader sells, money is 
substituted for goods in his working caiiital; when he spends 
money on buying or ])roducing, goods are substituted for money. 
If there were no such thing as credit, a trader's transactions w'ould 
involve very large llucluations in the amount of money held by 
him. In that case, w’hen consumers .spend more than they receive 
and their balances are dimini.slied, the traders’ balances would 
be increa.sed by an ecjual amount. 

Temporary Borrowing. — 'J'he use of banking, however, makes 
the course of eNcnts (juite different. The holding of a balance of 
idle money is a source of loss. Instead of keeping a large balance 
of money in hand to meet an}’ big expenditure that the course of 
business may make desirable, traders rely on borrowing tcni- 
jiorarily from their bankers. They jia}' interest so long as they 
need the loan, and then when they receive money they pay it 
back. 'I'hus goods may pass from trader 10 trader, and each will 
become indebted so long as he holds the goods, and will pay off 
the del.>t as soon as he .sells them. 'I'lie result is that when the 
traders’ sales are accelerated, they do not hold the e.xlra proceeds 
in money; they ]i:iy off bank achances. And when their sales 
fall off or their output outstrijis sale.s, they do not meet the 
situation by reducing their balances of money; they borrow more 
from the bank.s. Traders’ balances do of course vary. Apart from 
casual variations, they tend to ri.se and fall in proportion to turn- 
over. They are also materially affe( ted as we shall see presently, 
by the prospects of busine.ss and the state of credit. But the 
j>rimary respon.se of the traders lu an increase or decrease in 
cash receipts in comparison with di.sbursements is to be found not 
in their balances but in their indelitedness to the banks. 

If we imagine a community without banks (as in the middle 
ages) and suppose an addition made to the supply of money, the 
I^eople who in the lirst instance reieive the money will find their 
cash balances disproi)ortionatcly increased. They will forthwith 
increase their expenditure. The money then passes into the hands 
of the traders who supfily them, and they in turn will proceed to 
spend it (e.g., on rcph ni.shing their stock in trade, or extending 
their fixed capital) and pass it on to others who w^ill be placed in 
turn in the same position. Demand is increased, production 
stimulated, and the income.s of people engaged in trading and 
production swollen, rroduciion cannot be stimulated beyond 
caiiacity, and as that limit is approached the increased demand 
lakes effect in a rise of prices instead of additional output. In- 
creased output and increased prints alike mean increased con- 


sumers’ income and consumers’ outlay. And as people’s incomes 
increase, they hold increased cash balances. A new state of equi- 
librium is reached when the requirements of the community ii, 
regard to balances have so far increased as to absorb all the addi- 
tional money. 

Expansion of Credit. — In a community with a highly de- 
veloped banking system what requires to be considered is, not so 
much an addition to the .supply of money, as an addition to the 
supply of bank credit. In fact an addition to the supply of mom \. 
raising people’s balances of money above requirements, would 
p)robably be immediately paid into the banks and so transfornu d 
into bank credit. The unspent margin is composed of bank credit, 
plus the money outside the banks. Apart from changes in the 
.supply of money, it can be increased or decreased by an increa.'^i 
or decrease in the earning assets of the banks. Suppo.se, now, that 
the banks proceed to lend more, that there is what is called an 
cxpan.sion of credit. The borrowers are probably traders. The} 
do not borrow money to hold it idle, but disburse it forthwith on 
the purchase of goods. The goods purchased have to be supplied 
or replaced by producers, whose income.s from iirofits and wage.-^ 
are thereby increased. The money lent by the banks quickly n- 
appears in the form of an addition to the consumers' income, li 
is almost true to say that, if the banks begin to lend Xio.ooo a dav 
more than before, the consumers’ income is increased by iio.oou 
a day, though of course no such numerical statement could lx* 
exact. 

Close on the increase in the consumers' income follows an in- 
crease in the consumers’ outlay, but not in general an exactly 
equal increase, for the recipients of the increased incomes will 
probably retain a little in balances. 'J'he increa.sed consunuTs' 
outlay is felt by (he dealers in commodities as increased demand 
They sell more and wall apjily suiXTtluous receipts to repaying 
bank advances, but may retain a little in balances in virtue of 
their increased business. The dealers in commodities, linding 
themselve.s with increased sales, reduced stocks and less indebted- 
ness, will be led to give further orders to the producers. The 
activity of the proilucers is intensified, they borrow more, the 
consumers' income is still further swollen, and demand is again 
increa.sed. Whereas in the first instance the lending by the banks 
and the consumers’ income are made grc!ater by aijproximately 
equal amounts, the increase in lending is soon off.set by an in- 
crease in repayments. The actual increase in the outstanding 
! amount of bank loans (and therefore in the amount of the nn- 
* spent margin) is limited to the excess of lending over repayments. 
'I'his exce.ss is equal to the increase in consumers’ balances, plus 
the increase in traders’ balances (in fact that is another way of 
saying that it is equal to the increase in the unspent margin). 

As productive activity approaches capacity, prices ri.se. In fact, 
unless productive resources are seriously under-employed at the 
out.set, the expansion of credit will very quickly cause a rise of 
prices. The rise of prices wdll tend to be such that the consumer."' 
outlay will just buy total output; consumpition and production 
will then keep pace. Equililjrium will be regained when con- 
sumers’ balances are in due proportion to the consumers’ income 
and consumers’ outlay. Their balances cease to increase, aiui 
con.sumers’ income and consumers’ outlay are equal. The in- 
creased lending by the banks is then completely balanced by in- 
creased rejiayments. 

A similar analysis applies to a contraction of credit, the 
of diminished lending by the banks. Productive activity decliiu>. 
and the consumers’ income decreases. The consumers’ ouila> 
also diminishes but to a less extent, because balances are drawn 
on. Sales fall off, and traders repay bank advances more slo\'ly 
Writh diminished sales and producers under-employed, prices lan 
Equilibrium is reached when consumers’ balances have been in- 
duced in due proportion to the consumers’ income and the 
sumers’ outlay. But in the case of a credit contraction a furit'i r 
period of adjustment may still be required, to bring productiu' 
power into full employment again. 

Quantity Theory. — In all these cases, if, after the transition 
is completed, the economic activities of the community revert to 
what they were before it began, the mutual proportions among 
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I omes, balances, prices and other quantities expressed in monetary 
units will be substantially unchanged. All will have risen or 
l:illen, as the case may be, in proportion to the unspent margin. 
In practice this does not occur, for economic conditions are con- 
stantly changing, and the process of transition itself would prob- 
ribly modify them. Nevertheless the principle that the price 
li'vcl will be proportional to the unspent margin, hypothetical 
I hough it be, is one of profound significance. Money is not wealth. 
li is composed of symbols or tokens, which are valued not in 
themselves but for what they will buy. All sums of money, 
incomes, balances, debts, may be regarded as entitling their pos- 
sessors to so much wealth. The amount of wealth represented by 
any sum of money is proportional to the number of monetary 
units it contains and inversely proportional to the price level. A 
man’s balances of money and credit money are determined with 
a view to his probable receipts and payments. Balances, receipts 
and payments may be regarded each as the equivalent of a certain 
amount of wealth. Essentially the process by which the balances 
are adapted to the receipts and payments takes account of their 
mutual proportions, and not of the absolute number of monetary 
units in each. That is to say, had the number of monetary units 
in each been different, but the amount of wealth represented by 
tach the same, no material difference would have been made in 
I he economic structure of the community. The numbers of money 
units rei)re.scnting balances, receipts, payments, prices, debts are 
of the form only; their mutual proportions are of the substance. 
I'his is the principle underlying what is called the quantity theory 
of money, which states that, other things being the same, the price 
level is proportional to the unspent margin. 

The unspent margin is composed of rnonc^^ and bank credit. 
If among all the things a.s.sumed to be the .same we include the 
proportion of bank credit to money, the quantity theory may be 
(‘iiunciated in another form, that the price level is proportional to 
ilu; quantity of money in the community. This is the older form 
uf the theory, but it has the disadvantage of making one further 
;issumi)tion. The quantity theory is abstract and almost sterile 
.M) long as it makes the as.sumption that “other things are the 
N.'utie.” Our earlier analysis enables us to see what the effect of 
other things varying will be. The price level is proportional to 
the con.sumers’ outlay, and inversely proportional to the output 
ot wealth (subject to temporary discrepancies clue to changes in 
stocks of commodities). The authorities, whether governments or 
f)anks, responsible for monetary and credit policy, have no means 
of promptly regulating or certainly measuring the consumers' in- 
come, the consumers’ outlay or the output of wealth; the factor 
which is ascertainable, and which they keep under observation is 
the unspent margin. Thi.*; circumstance gives a special practical 
importance to the unspent margin and therefore to the quantity 
theory. 

The consumers’ outlay and the unspent margin are related 
together by what may be called the velocity of circulation. If 
tieuple hold smaller balances in hand in proportion to their re- 
ceipts and payments, they may be said to “spend money faster.” 
Veiijcity of circulation is used in more than one .sense in monetary 
theory. It is sometimes (indeed usually) taken to mean the 
number of times every unit of money or credit money is trans- 
tcTi'cd from one owner to another in a unit of time. But for the 
[Purposes of the quantity theory it is more convenient to define 
velocity as the ratio of the consumers’ outlay to the un.spcnt 
margin. (This is called “circuit velocity” by Messrs. Foster and 
patchings.) Velocity is no more ascertainable than consumers’ 
’*ullay. Changes in velocitj' have to be inferred from changes in 
I he unspent margin and in the price level. The price level itself 
has to he measured by index numbers which can never be anything 
‘‘ut approximate. 

Velocity however is affected by certain known causes, particu- 

iy by people’s expectations in regard to markets. When demand 

active and prices are rising, traders become more unwHling than 
to keep money idle, for the consequent loss of profit is 
;Teater; they pay away money for goods as fast as they can. When 
'Icmand is sluggish and prices are falling, traders become unwilling 

add to their stocks of goods. The loss on idle money is dimin- 


ished, and in extreme cases vanishes altogether; for investment in 
goods may, owing to a fall of prices, bring an actual loss instead of 
a profit. With a given unspent margin the consumers’ outlay is 
greater w'hen credit is expanding and prices rising, smaller when 
credit is contracting and prices falling. Therefore when expanding 
credit increases the unspent margin, the price level rises more than 
in proportion, and when contracting credit decreases the unspent 
margin, the price level falls more than in proportion. On the 
other hand these exaggerated movements in the price level may 
be temporarily masked by changes in stocks of commodities. The 
quant ily theory is often misinterpreted to mean merely that 
when the unspent margin increases ])rices rise, and whenever it 
decreases prices fall. But it is more precise than that, for it says 
that, other things being the same, whenever the unspent margin 
increases or decrea.se.s prices ri.se or fall exactly in proi^ortion. 
Jn the nature of things such a principle can never lie proved by 
practical e.\amples, because the condition that other things remain 
the same can never be fulfilled. The quantity theory can never be 
anything but theory; along with the requisite analysis of the “other 
things.” it supplies a clue to the inler])retalion of the facts. 

Relation of the Monetary Unit to the Standard. — We 
have now shown how the price level or its reciprocal, the wealth 
value of the monetary unit, is determined. In the earlicT .sections 
we have shown how the value of the unit can be fixed in terms of 
gold or silver. Here are two processes for determining the value 
of the monetary unit ; how are they to he reconciled? rayment by 
weight automatically equates the monetary unit to a .specilieil 
amount of th(‘ standard metal. The quantity of metal in use as 
money is bound so to adju.sl itself that the in.irkel value in mone- 
tary units of the metal a.s an industrial mahTial is etjual to its 
value as money. For if its ])ri{e as a material is too low, .some 
w'iJl be diverted from money to industry; if too high, some will be 
diverted from industry to money. Where coin i.s u.sed and payment 
by tale prevails, the adjustment is not so certain. To divert metal 
from industrial to monetary use, the market ]>rice must fall to 
the coinage price. To divert it. from monetary to industrial use, 
the market price must ri.se to the melting i)oinl of the coin, that 
is to say, to the point at which the metal in a coin is worth more 
than the value for wliich the coin ))asses current. ^I’here may b(? 
a gap between coinage ])rice and melting point, not only on ac- 
count of seigniorage, but possibly on account of imperfection 
in the coin. 

Suppo.se that for any reason the value of the monetary unit 
falls, or in other words the price level rises. The ris(*. in juices 
would be general. Under the conditions of practical life it would 
not be in identically the same proj)ortion for all products, but 
any product woiild, in the absence of any disturbing cau.se, be 
affected to approximately I he sanie extent as the average of the 
others. The market price of (he standard metal would ri.se. If 
the coins in circulation are imi)erfect, there is no one melting point 
applicable to all. The value as bullion of the least, imperfect coins 
would be highest, and would overtake their nominal value first. 
Thus the best coins would be melted or sold as metal first, and 
only the more imperfect would be left. Before the modern im- 
provements in the technique of coining, the deterioration of the 
coinage through the disappearance of all thi? best coins was a 
frequently recurrent experience in all countries. An issue of 
debased or light coin (containing Ic.ss than the prescribed amount 
of the standard metal) if added to the existing stock of money, 
ha.s the effect of depreciating the unit. The good coins of full 
weight then reach melting point, and their disapj>earance keeps 
down the stock of money, and, so long as any of them remain, 
the depreciation is kept within limits. The debased coin .simply 
displaces the good coin. 

This is the principle known as “Gresham’s Law.” Bad money 
drives out good. H. D. Macleod rather hastily attributed it to 
Sir Thomas Gresham on the strength of a letter written to Queen 
Elizabeth, but he afterwards found that the law had been known 
long before (e.g., to Oresme and Copernicu.s). Gresham’s law only 
operates where coins are paid by tale at their nominal value. If 
the better coins pass in payment at the value of the me(al they 
actually contain, there is no profit in melting them But it is so 
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inconvenient to have to allow a variable premium on coins that 
this does not usually occur. 

If the coinage is perfect, all the coins reach melting point at 
the same time. It must not be inferred that the entire stock of 
money will be disposed of as metal in a day. As soon as coins 
begin to be melted, the stock of money is thereby diminished, and 
the tendency to depreciation is counteracted. Only so much coin 
is melted as will bring this result about. Paper money convertible 
into good coin l:>ehaves in the same way as good coin itself. If 
the issue is increased, and the unit tends to depreciate, notes are 
converted into metal, and so withdrawn from circulation. With- 
out invoking the quantity theory, it is easy to see that an increase 
in the supply of money must, if it goes far enough, depress the 
value of the unit, and a decrease raise it. So long as money is 
composed of a marketable material or is convertible into such a 
material, the adjustment which raises or lowers the value of the 
unit so as to be constant in terms of the material is automatic. 

The value of the monetary unit in terms of the standard metal 
is constant, but that does not mean that its value in terms of 
wealth in general is necessarily con.stant. Like any commodity the 
standard metal may be exposed to variations of price not in 
accordance wdth the general trend of the price level. But it is 
also exposed to special influences on account of the very fact 
that it is u.sed as money. Every country that uses gold or silver as 
its monetary standard provides a market for the metal at the 
coinage price, and holds a .stock in the form either of coin in 
circulation or of re.serves against paper currency. There is an 
industrial demand for the precious metals for the production of 
plate, jew^eliery, etc., and for various purposes such as the use of 
gold in dentistry or in the manufacture of fountain pens. Hut this 1 
industrial demand is not ca.sily expanded and is incapable of ah- | 
.sorbing any considerable amount of surplus metal. When gold I 
or silver is displaced from the monetary stock of any country, and j 
has to Ixr di.sposed of, the only adec^uate opening is in other coun- 
tries wluch have the .same metal for their monetary standard. If 
the metal is sold abroiid, the proceeds will be held in the form of 
foreign money or credit money. The out-turn of the transaction 
w’ill depend on the terms on which this foreign money can l>e 
disposed of. 

The Foreign Exchange Market.— It is the business of the 
foreign exchange market to buy and .sell foreign money. The 
things dealt in arc pecuniary rights, embodied in bills of exchange, 
cheejues. telegraphic transfers and similar instruments, entitling 
the r.Kjsscs.sors to .specified sums in foreign countries. For each 
foreign monetary unit .so offered, a price is quoted in terms of the 
money of the country where the market is being carried on. In 
order to make clear the working of the foreign exchange market, 
the best course will be first to consider the general case where 
currencies may be free to vary indeix?ndently of one another, and 
then to yxHSS to the particular case of countries linked by a com- 
mon metallic standard. The things produced or consumed in any 
country may Im? divided broadly into two classes, those which are, 
arid those which arc not. suitable for exportation and importation. 
The former, comprising goods actually exported and imported and 
goods in competition with exports or imix>rts, may be called for- 
eign trade products. The latter, the goods and services unsuitable 
for exiKirt or import, may be called home trade products. The 
boundary l>etween the two is not a precise one, but the charac- 
teristic of the foreign trade products is that their prices are regu- 
lated by international markets, w'hcrea.s the prices of home trade 
products depend on local markets only. A foreign trade product 
has a different price in terms of the currencj' of every country in 
which it is dealt in. But these prices are in competition with one 
another. In virtue oi the ratc.^ quoted in the foreign exchange 
market, every currency can be expressed in terms of every other, 
and the prices of a foreign trade product in any two countries, 
when so e.\pressed, cannot differ by more than the cost of trans- 
porting the product from one to the other (so long as markets 
a.'-e functioning effectively). 

If we suj)pose the consumers’ outlay in any country to increase, 
without any corre.sponding increase in production, the result will 
be the increase of con.sumption. There will be increased demand 


both for home trade products and for foreign trade products. For 
the former the increased demand will soon be reflected in a rise 
of prices. But the prices of foreign trade products are tied down 
by international markets, and caimot rise appreciably, so long as 
foreign excha^e rates remain unchanged. In the first instance 
therefore the increased demand will take the form of an increase 
in the quantity consumed. There will arise an excess of imports , 
the country wdll be consuming more than its production wfll jxiy 
for in international markets. The foreign exchange market has to 
provide for pa3anent for this import excess; dealers will receive 
more than usual of the country's currency and will part with more 
than usual of foreign currencies. In order to preserve a balance 
between their holdings of different currencies, they will offer less 
of the currencies of which they are short for that of which they 
hold too much; the country’s currency will become cheaper in 
terms of foreign currencies. When that happens, the foreign ex- 
changes are said to become “unfavourable”; when the value of 
the country’s currency in terms of foreign currencies rises, the 
exchanges are said to l>ecome “favourable.” An expansion of the 
consumers’ outlay without any increase in production tends to 
bring about an excess of imports and an unfavourable exchange ; a 
contraction of the consumers’ outlay without any decrease in pro- 
duction tends to bring about an excess of exports and a favourable 
exchange. The prices of foreign trade products, being approxi- 
mately fixed in terms of foreign currencies, are raised by an un- 
favourable exchange, and lowered by a favourable exchange. It 
the movements in the foreign exchange market are perfectly free, 
the adjustment of the prices of foreign trade products will correct 
the excess of imports or exports as the case may be. An unfavour- 
1 able exchange will check the consumption of foreign trade prod- 
I ucts, and a fa\’X)ural)le exchange will stimulate it. Equilibrium 
will thus be re-established. An expansion of the con.sumers’ out- 
lay will in any case have raised the price level of home trade 
products, or a contraction will have lowered it. Thus, provided 
the foreign exchange rates are free to move, there is in the one 
case an all round ri.se of prices, in the other an all round fall. 

But if the country shares with its neighbours a common 
metallic standard, this is not .so. If the currency of any country 
is convertible into gold, and the gold is convertible into the cur- 
rency of any other, all the currencies art* convertible into one 
another at no greater cost than is involved in .sending gold from 
country to country. Now gold is a foreign trade product, and 
one very easily transportable. In time of peace the cost of .send- 
ing it (in considerable quantities at a time), even to the greatest 
distances, never much exceeds 1% of its value (including insurance 
and loss of interest). Between London and New York it is about 
i%. If the consumers’ outlay expands, the prices of foreign 
currencies cannot rise beyond the point at which they can lx* 
acquired by sending gold (called the “export gold point” or “ex- 
port specie point”). The price level of foreign trade products is 
prevented from rising beyond the corresponding level. The excess 
consumption of foreign trade products is therefore not checked, 
and equilibrium is not regained. The exchanges remain at the 
export gold point, and gold continues to be exported. The gold in 
fact pays for the excess of imports. The only way in which the 
outflow of gold can be stopp^ is by correcting the undue ex- 
pansion of the consumers’ outlay by which the excess imports are 
attracted. In a country with no more than a primitive credit 
system and no paper money, where the greater part of the unspent 
margin is in the form of coin, gold movements will themselves 
affect the unspent margin, and consequential changes in the con- 
sumers’ outlay will follow. The path to equilibrium may be 
complicated by changes in the circuit velocity of money, but 
sooner or later the gold movements must be decisive. 

A highly developed banking system modifies this process, hi 
the first instance an infiow or outflow of gold takes effect in 
increase or decrease in the gold holdings of the banks. If 
banks are content to see their reserves modified without altering 
the total amount of bank money, the effect of the gold movcmeni " 
on the consumers’ outlay is suspended. In general, however, 
banks aim at keeping a nearly constant proportion between their 
deposit liabilities and their reserves. With that object in view they 
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expand credit when they receive gold, and contract credit when 
I hey lose gold, and these credit movements bring about an in- 
crease or a decrease, as the case may be, in the consumers^ outlay. 
The indux or efflux of gold then has much the same effects as if 
there were no banks, but this depends upon the banks taking the 
appropriate action. 

Central Banks* — ^Under modem conditions a highly organized 
system of banking has been evolved. The tendency is to concen- 
trate the responsibility for the regulation of credit and money 
in a central bank. The central bank is the channel through which 
paper money is issued, and is responsible for maintaining adequate 
jTold reserves to ensure the convertibility of the paper money. It 
is also the basis of the bankers’ clearing system; that is to say, 
the other banks (the “competitive banks'’) pay their liabilities to 
one another by cheques on the central bank. And when the com- 
petitive banks run short of money, the central bank supplies their 
requirements by lending (by way of rediscounts or advances). 
The paper money often takes the form of the central bank’s own 
notes, with the privilege of being legal tender. In practice it is 
not even necessary that they should be legal tender. In the United 
States the Federal Reserve notes arc not legal tender, but are re- 
garded by the public as absolutely on the .same footing as money. 
In some countries the central bank is given a monopoly of the 
issue of notes, and in some others, where it has no monopoly, the 
rights of issue of other banks are no more than a survival and 
are restricted. In these ways the whole responsibility for the 
I)aper currency has come into the hands of the central bank. And 
where gold coin circulates (as in England, Germany and France 
before 1914) it is on the central bank that the competitive banks 
and therefore the whole community rely for supplies of coin. 
People do not take gold to the Mint to be coined, they sell the 
gold to the central bank for credit, and if they need gold coin 
they draw upon the credit for it. The price of gold in the market 
is regulated not directly by the coinage price but by the central 
hank’s buying price. The buying price is fixed clo.se enough to 
the coinage price to ensure that this practice shall prevail. For 
example in England the Bank of England is required by the 
Hank Charter Act of 1844 to buy gold at i3.17s.9d. per standard 
ounce (ii/t 2 fine), while the coinage price is 13.1 7s. 10 id. The 
difference — (i-6 per mille) is no more (and usually less) than 
equivalent to the loss of interest incurred in the interval between 
delivery of gold to the Mint and the completion of the process of 
coinage. 

If the central bank issues notes which are legal tender, and so 
can pay its liabilities with paper, some special provision is needed 
to make the notes convertible into gold. For example the notes 
may not be legal tender in payments by the central bank itself, 
so that the bank must pay in coin if so required. Or an express 
obligation may be imposed on the central bank to convert the 
notes into coin. Or, yet another alternative, the central bank 
may .simply be required to sell gold bullion at a fixed price. 

This last method was first suggested by Ricardo, and embodied 
in the Act of 1819 for the resumption of cash payments by the 
Bank of England. At that time it never became operative. But 
The plan was revived in the Gold Standard Act, 1925, and has now 
become recognised under the name of the Gold Bullion Standard. 

Whatever the precise arrangement may be, the general effect 
is that the central bank is the .source of supply of money for the 
community, and at the same time undertakes to convert gold into 
money and money into gold. The creation of credit by the com- 
petitive banks depends upon their supply of money, and the 
central bank is therefore in a position to dictate credit policy. 
Its note issue is backed partly by gold and partly by bills, ad- 
vances and other securities. It can at any time increase or decrease 
the note issue by increasing or decreasing its holding of these 
securities. The competitive banks, when they run short of money, 
borrow from the central bank, thereby increasing its holding of 
securities and its note issue; and the terms on which the com- 
petitive banks lend to traders throughout the community tend 
to conform (or can be made to conform) to the terms on which 
the central bank lends to them. The extent to which an inflow 
or outflow of gold affects the credit position, and through it the 


consumers* outlay and the price level, depends upon the response 
of the central bank. If the central bank so reduces or increases 
its lending that the change in the amount of gold held is offset by 
an equal and opposite change in its securities, its total as.sets and 
its note issue remain unchanged, and the effect of the gold move- 
ment is counteracted. If the relation of the note issue to the gold 
reserve is prescribed by law, and the central bank treats the re- 
lation so prescribed as the guiding principle of its credit policy, 
then the inflow or outflow of gold will regularly take effect in an 
expansion or contraction of credit. Where a number of coun- 
tries have a common metallic standard, the effect is that the 
currency of each is regulated by reference to the foreign ex- 
changes. As soon as the rate of exchange between any two of 
them is allowed to vary so far as to reach one of the gold points, 
gold begins to flow. To observe a gold standard means in effect 
to keep the foreign exchange rates fixed. 

Bimetallism. — Linder modern conditions gold is the accepted 
standard; silver persists only in China, I*cr.sia and Abyssinia. In 
the middle ages silver was the principal standard, but gold was 
widely used as a merchants' medium. Sometimes two .separate 
moneys of account co-existed, one tied to gold and the other to 
silver. Sometimes there were even more than two, their market 
values in terms of one another, of gold and silver, and of various 
coins being governed by very complex and obscure causes. This 
state of confusion even now appears in parts of the Ea.st. But 
in Europe economic development gradually brought monetary 
order. Gold and silver had their respective coinage prices and 
melting points in terms of one accepted money of account. But 
infinite trouble was caused because the prices so fixed in different 
countries were not consistent with one another or with the market 
values of gold and silver. Eac*h metal flowed out of the countries 
where it was valu(‘d lowest and into those where it was valued 
highest. The proce.ss was really an application of Gresham’s law. 
The mediaeval confusion w^as one of the", consequences of imperfect 
coinage. By the end of the 18th century matters lud improved, 
and the market value of gold in terms of silver had become a com- 
paratively stable and ascertainable ratio. Now, in the market for 
the precious mi‘tals the demand for use as money has always 
overshadowed the industrial demand. If all countries, or even if 
several of the wealthiest countries estaf)Iished bimetallism, i.e. the 
free coinage of both gold and silver, and based their coinage sys- 
tems on the same ratio of gold to .silver, that ratio would govern 
the market prices of the precious metals all over the world. This 
actually occurred in the 19th century. See Bimetallism. 

Nowadays a metallic standard has come practically to mean a 
gold standard. I'o any one country a gold standard means stable 
rates of exchange in the others. Three different methods of se- 
curing this end may be distingiii.-hed. That based on the free 
coinage of gold may be called a gold specie standard. That ba.sed 
on the convertibility of paper n;oney into bullion is called a gold 
bullion standard. The third is what is known as a gold exchange 
standard. 

Gold Exchange Standard.— The principle of the gold ex- 
change standard is convertibility of the currency not into gold but 
into foreign currencies. The central bank or currency authority 
holds a reserve in the form of bills of exchange or other pecuniary 
rights in foreign centres, and instead of offering to buy and .sell 
gold at fixed prices, offers to buy and sell foreign currencies. The 
currency of the country (which may be either paper money or 
token coins), instead of being convertible into gold, is convertible 
into foreign currencies which are equivalent to gold. The gold 
exchange standard presupposes the existence somewhere of a gold 
bullion .standard or a gold specie standard. It can be combined 
with these other standards in the same country. A central bank 
may undertake to sell gold at the coinage price, and may yet in 
practice forestall demands for gold by selling foreign exchange. In 
general people demand gold for the purpose of acquiring foreign 
exchange by selling the gold abroad, and if they are offered the 
foreign money they need they do not ask for the gold. A country 
which adopts the gold exchange standard gains the advantage of 
holding interest-bearing assets in place of idle gold. And from the 
standpoint of the world in general the system has the advantage of 
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cconomisinfc gold. It pushes one step further the advantage which 
the use of paper money brings in this respect, without the dangers 
of inconvertible paper money. 

But the economy of gold itself has dangers. Since the demand 
for gold for monetary purposes dominates the bullion market, a 
general diminution of that demand would result in a fall in the 
wealth value of gold, in other words a rise in the price level in 
terms of all gold currencies. The probable extent of such a fall 
in w’calih value is illustrated firstly by the fall in the value of 
silver relative to gold after the abandonment nearly everywhere 
of the free coinage of silver, and secondly by the rise in the price 
level which accompanied the extensive displacement of gold by 
paper money during and after the World War. In the former case 
the price of silver in London fell from 6od. a standard ounce in 
1872 to 22(1. in 1903 (i.e., the ratio rose, from 15^ to i, to 43 to i). 
In the latter the price level in the I nited States (which retained 
the gold standard) rose from 100 in 1913 to 247 in May 1920. 

I'he problem of future currency policy was considered at the 
Genoa conference in 1922, at which all Europe was represented, 
together with Japan and the British Empire. The price level had 
fallen far from its highest point, but was still substantially above 
the pre-war average. Recommendations were adopted in favour of 
a development of the gold c.xchangc standard in order to guard 
against too great a com])etition for gold, but at the same time it 
w’as proposed that the central banks of the world should co-operate 
and regulate credit with a view to pn.'veniing undue fluctuations 
in the purchasing power of gold. That meant that the economy 
of gold arising from the u.se of the gold exchange standard, wdiilc 
being used to guard against an undesirable appreciation of gold or 
fall of prices, .should not be pushed so far as to cause an unde- 
sirable depreciation of gold, or rise of prices. 

Price Stabilization. — The general use of paper money has 
placed the entire monetary stock of gold in the hands of the central 
banks in the form of gold reserves. It is they who control the 
market for gold. They stand ready to buy and sell gold in un- 
limited quantities at flxed prices, that is to say, in each country, at 
prices fixed in its own monetary unit. In order to prevent fluctua- 
tions in the w’callh value or purchasing power of gold, they must 
prevent fluctuations in the wealth value of the monetary units. By 
credit regulation a central bank can exiiand or contract the con- 
sumers’ incomt* and the consumers’ outlay, and so can elevate or 
depress the price level. But in order to carry out an internationally 
concerted policy of price stabilization, the central banks as a 
group must be prepared to regulate credit independently of their 
gold reserves. The price level being held stable, they must be 
prepared to buy or sell gold, and to see their gold reserves increase 
or decrease, without modifying their credit policy. To expand or 
to contract credit \vould be to raise or lower the price level. This 
policy of price stabilization by international action, though it has 
gained very general recognition, is still in an experimental stage. 
The price level is exposed to many non-monetary influences 
affecting particular products or groups of products, such as varia- 
tions in crops, discovery or exhaustion of mines, changes in 
manufacturing processes. The policy of stabilizing the wealth 
value of gold re(}uires not that an index number of prices should 
be kept rigidly fixed, but that those variations which might arise 
from purely monetary causes should be prevented. 

The course of foreign trade and the balance of payments intro- 
duce a further complication. A change in the balance of payments 
modifies the relations between the internal and external price 
levels. If a country .suffers from a shortage of production of 
foreign trade products, or if it has to make an exceptional external 
payment, its imports must be curtailed relatively to its exports 
in order to adjust its visible trade to its new balance of payments. 
If it is to retain the gold standard, there must be a contraction 
of credit to bring about a shrinkage of the consumers’ outlay. 
In the same way a country which experiences increased pro- 
ductivity or receives an exceptional payment from abroad main- 
tains equilibrium by expanding credit and bringing about an in- 
crease in the consumers’ outlay. In the one case the price level 
of home trade products ri.ses in comparison with that of foreign 
trade products, in the other it falls. If world prices remain stable, 


internal prices must rise or fall, and to that extent the price levL*l 
in the country affected will not be perfectly stabilized. 

The preceding sections have been written on the assumptior, 
that paper money is convertible into gold. The Genoa plan is 
based on the continued general use of the gold standard. Pro- 
posals have been put forward (particularly by Mr. J. M. Keynes 1 
for applying the policy of stabilization of purchasing power to .■ 
paper currency entirely dissociated from gold. The practicability 
of such a plan is a matter of controversy, and the general return 
to the gold standard throughout the greater part of the world has 
made the question an academic one. Apart from schemes of the 
type favoured by Mr. Keynes, paper money dissociated from 
gold is a monetary disease. The abu.se of paper money becanm 
so prevalent during and after the World War, that it has been 
given an almo.st disproportionately important place in lattcr-da\ 
monetary theory. 

War Finance and Inflation. — ^The overwhelming exigencies 
of war drive a country to supplement its tax revenues by borrow- 
ing money on a great scale. The amount that can be borrowed 
from investors is limited to what they can be induced to .save 
It may not be enough. The Government can neither relax its 
efforts nor leave its liabilities unpaid. It has recourse to temporary 
borrowing. Banks lend by creating credit ; they create the mean.^ 
of payment out of nothing. Inflation occurs. The consumers' 
income and the consumers’ outlay are swollen, consumption is 
stimulated, stocks of goods arc drawn on, prices ri.se and th(‘ 
foreign exchanges become unfavourable. There results an outflow 
of gold. The accepted method of stopping an outflow of gold, a 
contraction of credit, is not available, and it becomes impossible to 
conlinue to provide gold for export. Either the convertibility of 
paper money into gold is su.spended or the export of gold is pro- 
hibited; in either ca.se the gold standard ceases to operate. Infla- 
tion increases the unspent margin. In a country where bank credit 
is the principal medium of payment, the money portion of the un- 
.spent margin increa.ses after an interval; the requisite increase of 
the note issue is a condition of the credit expansion, for the banks 
cannot lend to the Government unle.ss they are assured of whatever 
supplies of legal tender money may be demanded by their deposi- 
tors. In a country where bank credit is little developed and paper 
money is the principal medium, the Government will probably be 
driven at an early stage to borrow direct from the central bank and 
to take out the proceeds in paper money. The Government may 
even shorten the process by printing paper money for it.self and 
paying its creditors with it. 

As soon as inflationary finance has led to the abandonment of 
the gold standard the monetary unit begins to depreciate. The 
depreciation is likely soon to be accelerated by speculation. Peo- 
ple are unwilling to hold balances in a discredited unit. They pay 
aw'ay their money as fast as they can in exchange for “real values." 
for things, that is, of which the value does not depend upon the 
monetary unit. They buy commodities, or ordinary shares, or 
foreign currencies — anything which can ri.se in price as the value 
of money falls. When people pay away balances, they can only 
pay them to one another. The aggregate of balances cannot de- 
crease. The unspent margin has been swollen by bank advances 
to the Government and cannot be decreased except by repayments. 
When people accelerate their payments the effect is to increa.se 
the consumers' outlay out of proportion to the unspent margin. 
And along with the consumers’ outlay the consumers’ income 
increases. The velocity of circulation is increased. The result 
is that the price level is raised Tnore than in proportion to the 
unspent margin. A rapid rise of prices disorganizes markets. The 
prices of different products rise very unequally. People buy thing."; 
for a temporary investment rather than for consumption. For such 
an object foreign currencies are a more convenient acquisition 
than any commodity, and it sometimes happens that there 
rush to the foreign exchange market which raises the rates of ex 
change, and therefore the prices of foreign trade products, out 01 
all proportion to the prices of home trade products. The same 
discredit of the currency which leads people to pay away balancT.- 
of cash, impels them to borrow from the banks. It is highly protU" 
able to borrow for a short period and to use the proceeds to buy 
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rommoditics or foreign exchange, if in the interval before repay- 
ment the money value of the things bought has risen by an amount 
many times the charge for interest. The currency units in which 
I he loan is repaid arc worth much less than those in which it was 
originally received. If temporary borrowing is stimulated, that 
means that the banks create more credit and the unspent margin 
is further increased, and all the effects of inflation are accentuated. 
Moreover discredit of the currency makes long-term borrowing 
impossible. JVople will not put their savings in investments which 
depend for their value upon a depreciating unit. The Government, 
having started inflationary borrowing, finds that it cannot borrow 
in any other way. A vicious circle of inflation is set up, and it is 
only too likely to end in a complete breakdown of the currency 
Kvslem, the value of the unit in gold or in wealth dwindling to an 
infinitesimal fraction of its former parity. 

Devaluation and Deflation. — ^\Vhen discredit has brought 
depreciation of the unit beyond a certain point, a restoration of the 
former gold value becomes impossible. The gold standard can only 
be restored by devaluation, the adoption of a new parity, not 
differing by much from the existing gold value of the currency in 
the market. Devaluation was common in the middle ages, when 
the imperfection or debasement of the coin had led to a depre- 
ciation of the unit, and a restoration was deemed impracticable 
or undesirable. Nowadays it is .sometimes denounced as being 
something like a fraud, which robs creditors of their due. 'I'his 
is a misapprehension of the real nature of a monetary standard. 
'I'he eq nival (-‘nee of the monetary unit to a .sj)ecified weight of gold 
or silver is established by law’ and can be altered by law. Creditors 
have no vested right in the maintenance of the law unchanged. 
On the other hand when the depreciation is not so great as to make 
a return to the old parity wdth gold impracticable, there are real 
advantages in re-establishing it. 'I'he old parity commands con- 
fidence in a way that no new parity could do. 

The process by which a currency is raised in value, either to its 
former gold parity, or to a new parity above its existing value, is 
called deflation. Deflation reciuires a diminution of the consumers' 
income and the consumers’ outlay, and is usually effected by means 
of a contraction of credit and similar measures. The shrinkage of 
demand and the fall of prices have a paralyzing effect on entcr- 
l)rise, causing trade depression, unemployment and bankruptcies. 
It is on account of these injurious consequences that the value of 
a currency unit can only be raised to a very limited extent. One 
of the features of the “trade cycle’' (the periodic fluctuations of 
l)roductive activity familiar to economists between 1815 and 
igi4) was a general worldwide rise of prices, followed by an 
eijually general contraction of credit and fall of prices. The un- 
employment and trade depression characteristic of the latter 
l)hasc of the cycle were symptoms of deflation, though the pre- 
ceding inflation, ap{)lying as it did to all gold standard countries, 
was not based on inconvertible paper money. (See also Banking 
AND Credit; Cukrilncy; Quantity Theory of Mijney; 
Cheque; Bill or Exchange; Money Market; Bank Rate; 
Inflation and Deflation; Trade Cycle; Dollar Stabili- 
z.ATioN, etc.) 
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MONEY, QUANTITY THEORY OF; see Quantity 
Theory of Money. 

MONEY BILL: see Parliament. 

MONEY-LENDING. In primitive societies the taking of 
interest for the loan of goods or services rendered, in transactions 
between members of the same community, was unknown. All that 


was expected w’as the return of similar goods or services. With 
the substitution of money for corn and cattle, this idea that ad- 
vantage mast not be taken of the necessities of one’s kindred still 
prevailed, and it was adopted in Europe by the Church. Thus in 
England it was unlawful at common law for a Christian to take 
interest on money lent, a prohibition enforced by various medi- 
aeval enactments on usury (q.v.). 

In 1S97 a select committee of the House of Commons, after 
an exhaustive enquiry adopted the proposal originally made 
by the present W’ritcr that the equitable doctrine of uncon- 
scionable bargains W’ith heirs and reversioners should be applied 
to all money-lending transactions. This proposal, with further 
provisions, was embodied in the Money-Lenders Act igoo. By 
this statute, although there is no restriction upon the rate of in- 
tere.st, where proceedings are taken by a money-lender for the re- 
covery of money lent or the enforcement of any agreement or se- 
curity, and there is evidence that the interest charged is ex- 
cessive or that the amounts charged for expenses, enquiries, fines, 
bonus, premium, renewals or any other charges are e.xccssive, 
and that in either case the transaction is harsh and unconscion- 
able or is otherwise such that a court of e(|uity would give relief, 
the court may re-open the transaction and take an account be- 
tween the money-lender and the person suetl, anil may, notwith- 
standing any statement or .settlement of account or any agreement 
purporting to close previf>us dealings and create a new obligation, 
re-oiH‘n any account and relieve tlie borrower from payment of 
any sum in excess of the .sum adjudged by the court to be fairly 
due, as the court, having regard to the risk and all the circum- 
stances, may adjudge to be reasonable; and if any such excess has 
been paid or allowed in account by the debtor, may order the 
creditor to repay it, and may set aside or revise any .security or 
agreement, and if the money-lender has i)arlcd with the security 
may order him to indemnify the borrower. 

In proceedings under the Belting and Loans (Infants) Act 1892, 
where a money-lending circular is .sent to an infant the sender 
shall be deemed to have known that the ])eison to whom the 
document was sent was an infant, unless he can prove that he had 
rea.sonable grounds for believing such person to be of full age. 
A money-lender is defined as a person whose liusiness is that 
of money-lending, or who advertises or announces himself or holds 
himself out in any way as carrying on that business, but does not 
include a pawnbroker, a friendly society, a body corjiorate em- 
powered by special act of i)arliarnent to lend money, a banker or 
a body corporate exempted by order of the Board of Trade. 

By the Money-Lenders Act 1927 .ss. 2 and 3 of the Money- 
Lenders Act 1900 are repealed and the whole of the Money- 
Lenders Act 1911. Every money-lender must now take out annu- 
ally, whether carrying on bu.siness alone or as a partner in a firm, 
an excise licence in respect of every address at which he carries 
on business. Such licence must show the money-lender’s author- 
ized name and authorized address or addresses. Such name and 
address means those under which a money-lender is authorized by 
a certificate to carry on the business of money-lending. The name 
must be his true name. The duty on an excise licence is i!i 5. 'Fhc 
certificate, which is only granted upon evidence of good character, 
capability and responsibility, may be granted by a petty sessional 
court. If refused there is an appeal to quarter sessions. The 
money-lender’s name must be stated on all documents issued by 
him. Restrictions arc also imposed on money-lending advertise- 
ments and the employment of touts is prohibited. No contract is 
enforceable unless a note or memorandum is signed by the bor- 
rower, and a copy thereof given to him. Such note must contain 
full particulars of the loan. Compound interest is prohibited, and 
the rate of interest may not be increased by reason of any de- 
fault in payment. Upon request the money-lender must .supply 
to the borrower information as to the state of the loan. Where 
the interest exceeds the rate of 48% the court, unless the contrary 
is proved, shall presume that the interest charged is excessive and 
the transaction harsh and unconscionable. A charge for expenses 
in negotiating a loan is made illegal. Proceedings for the recovery 
of money lent must be brought within 12 months from the date 
on which the cause of action accrued. The act applies to Scotland, 
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but not to Northern Ireland. 

Sre H. H. L. Bellot, Lt fiul Principles and Practice of Bargains with 
Money-Lenders (1900); G. Stone and D. Meston, Law Relating' to 
Money-Lenders {uj27). (H. H. L. B.) 

United States. — In the United States each State may pre- 
scribe its own maximum rate of interest, although a few do not 
tix any. National banks conform to the legal interest rate of the 
State in which they are located, and if in a State where no legal 
rate is e.stablishcd they may not charge more than 7%. A charge 
of interest above the legal rate constitutes usury, for which 
offence various penalties arc prescribed by the laws of different 
States. In Maryland. New York and New Jersey corporations, 
when borrowing money at rates in excess of tne legal rate, are 
precluded from setting up the defence of usury, and hence are 
legally bound by any contract they may make to pay interest at 
any rate. The laws of the State of New York permit demand 
Joans of $5,000 or more, for which stock or bonds or other ne- 
gotiable instruments have been pledged as security, to be made 
at any interest rate. A time loan, however, with stock exchange 
collateral, at a rate higher than 6%, is usurious. In many States 
where a regular legal rate is fixed there is permitted a higher rate 
by special contract. Lenders often evade the legal rate of interest 
law by charging the borrower a “commi.ssion” in addition to the 
interest . 

The legal rates of the various States and Alaska and some of the 
particular provisions are as follows: — 

Alabama — 8^;, ; by contract 8 Sr; lender forfeits interest as 
t)cnalty for usury. Alaska — 8S7 ; by contract 12%. Arizona — 
6Vr ; by contract 10'^; penalty as in Alabama. Arkansas — 6- 
10%; by contract 6-10%; lender forfeits principal and interest 
as jjenalty for usury. Calif oniia — by contract 12%. Colo- 
rado — S*';;. ; by contract i2^r. Connecticut — 6^;.; by contract 
: penalty for usury of im]3risonmcnt or fine or both and no 
action may be brought for recovery of either principal or interest. 
Delaware — ; by contract bCr ; but parties may agree in writing 
on any rate where the Joan exceeds $5,000 on accepted collateral 
.security and is payable on demand. No penally for usury, but 
action at law may be had for recovery of interest over 6%. 
District of Columbia — 6%' : by contract 89? ; penalty as in Ala- 
bama. Florida — ; by contract lo^r ; penalty as in Alabama. 
Georgia — 77^.; by contract S^'V : penalty as in Alabama. Idaho — 

; by contract io['( ; penalty as in Alabama. Illinois — 59^; by 
contract 7Sr ; penally as in Alabama. Indiana — by contract 
8^.7 : lender forfeits excess interest as penalty for usury. Iowa — 
(i^f\ by contract 8*7^. Kansas — (Vr ; by contract lo^^. Ken- 
tucky — (iC( ; by contract 6Vr. Louisiana — by contract 8%. 
Maine — : by contract any rate. Maryland — 697 ; by contract 
6'' ; ; but 3 VV per month may be charged on petty loans of $300 
or less made by sjiecially licen.sed loan agencies. Corporations 
are precluded from setting up usury as a defence. Massachusetts 
— 6*^7; by contract any rate. Michigan — 597.; by contract 7%. 
Minnesota — 697 ; by contract 8%. Mississippi — 69? ; by con- 
tract 89r- Missouri — 6^7 ; by contract 8%. Montana — by 
contract )o%. Nebraska — 7‘;7’; by contract 10%. Nevada — 7%; 
by contract 12^7. New Hampshire — 697: by contract any rate; 
lender forfeits three times the excc.ss interest as penalty for 
usury. New Jersey — 69; ; by contract 697 ; lender forfeits all 
interest as penally for usury. Corporations arc precluded from 
setting up usury as a defence. New Mexico — 6%; by contract 
1097 if there be collateral .security for the loan, 12% if there 
be no collateral security. Lender forfeits double the interest as 
penalty for usury: usury is also a misdemeanour punishable by 
fine. New York — 697 : by contract 697- ; demand loans of $5,000 
or more secured by negotiable collateral, any rate; corporations 
are precluded from setting up usury as a defence. Contract is 
void as to both principal and interest as penalty for usury; usury 
is also a misdemeanour. North Carolina — 6% ; by contract 9% ; 
penalty as in Alabama. North Dakota — 6%; by contract 10%; 
penalty as in Alabama. Ohto--I>% \ by contract 89?? ; penalty as in 
Indiana. Oklahoma — 697 ; by contract 1097. ; lender forfeits double 
the interest as penalty for usury. Oregon — 6%; by contract 
1097;*, lender forfeits both principal and interest as penalty 


for usury. Pennsylvania — 6%; by contract 697^; special pro- 
visions for licensed money-lenders; penalty as in Indiana. Rhode 
Island — 6%; by contract 30%. South Carolina — by con- 
tract 8%. South Dakota — 7%; by contract 12%. Tennessee — 
6%; by contract 10%. Texas — 6%; by contract 10%. Utah-— 
8 %; by contract i2 97>- Vermont — b%. Virginia — 697;; by con- 
tract 697>; bankers, brokers and moneyed corporations may loan 
money or discount at not exceeding i of 1 97? for 30 days, minimum 
fee 50 cents. Exceptions in favour of insurance companies loaning 
money on insurance policies. Washington — 697.; by contraci 
1 297-. West Virginia — 697-: by contract 697-,. Wisconsin — 6 ^-; ; 
by contract to 97’. Wyoming — 79; ; by contract 1097 : lender 
forfeits interest as penalty for usury. ( J. II. B.) 

See F. W. Ryan, Usiirv and Usury Law (Boston, 1924). 

MONEY MARKET. This term is sometimes used to include* 
the whole machinery of a financial centre and so to include the 
Stock Exchange and the instruments of company promotion. 
More usually, it is confined to the organization which provides 
credit of short duration, consisting of the banks which make ad- 
vances for short periods, the discount houses which buy and sell 
bills of exchange, the accepting houses or merchant bankers which, 
with the banks, provide trade with first-class bills by putting their 
name to them for a small commission. Dealers in exchange who 
buy and sell foreign currencies and foreign bills of exchange, are 
also sometimes included, but in London the parlance of the City 
usually confines the term to the banks, the accepting houses and 
the discount houses. 

At the centre of the .system stands in London the Bank of Eng- 
land, and in other centres the central bank, which derives most of 
its power and prestige from acting as banker to the Government 
and to the other banks, receiving deposits from them and making 
advances to them, though in London, as will be explained, the 
Bank of England’s advances to banks are seldom made directly. 
In America, owing to its vast area, there are twelve central banks 
known as Federal Reserve banks, co-ordinated under the regula- 
tion of a Federal Reserve board which sits at Washington. The 
Bank of England is peculiar as a central bank by reason of its 
freedom from Governmental control, though this freedom is more 
apparent than real. While in other countries it is usual for the 
Government, by a power of appointing part of the board of direc- 
tors and sometimes by owning part of the capital, to have a direct 
influence on, or interest in, the operations of the central bank, the 
Bank of England is by its constitution, a joint-stock bank owned 
by shareholders who are members of the general public, with its 
board elected nominally by the shareholders, though in fact any 
vacancies are filled by the board itself subject to confirmation by 
the shareholders. But while the Bank of England is thus, in ap- 
pearance, an ordinary company working to earn dividends for its 
shareholders, the prestige that it gains from acting as banker to 
the Government gives the latter, as its most important customer, 
power to exercise strong influence on its policy. In actual practice, 
the bank and the Treasury wmrk together to regulate England's 
monetary policy, especially since the World War, which, by creat- 
ing a huge public debt, both long-dated and floating, has made the 
Government a much more important factor than it w^as before 
in the monetary position. On the other hand, in other centres, 
especially in Europe, although Government influence over the 
central bank is more direct, the experiences of the war and of the 
after-war period have demonstrated the necessity for freeing the 
bank from it as far as possible, especially in the matter of con- 
fining the power of the Government to demand unlimited advances 
from the bank. 

The need for this restriction arises from the fact that advances 
made by a central bank increase the amount of money, or pur- 
chasing power, in the hands of the community, whether the ad- 
vances arc made in the form of bank-notes issued for this purpo^^e 
or in the form of a credit in the bank’s books (as is done in Eng 
land) against which the Government can draw cheques; the 
cheques are paid in to their banks by the contractors and other." 
who receive them; and the advance made to the Government in- 
creases the amount of “cash in hand and at the Bank of England’ 
held by the other banks, and so widens the foundations on which 
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they build their credit operations. The same increase in purchas- 
ing power is effected whenever a central bank makes an advance 
to any kind of borrower, and its power to widen the basis of credit, 
when moderately exercised, gives great elasticity to the monetary 
systems of those countries in which it has been highly developed. 
Those who charge the English banking system with cast-iron 
rigidity because the Bank of England’s note issue has to be cov- 
(Ted (above a certain fixed line ) pound for pound with gold, for- 
get that the bank's power to create credits in its books, by making 
advances or by buying securities, is regulated solely by the bank’s 
own prudence. The case with which a central bank can create 
new purchasing power, either by the printing press or by entries 
in its books, afforded, during and after the war an easy way of 
financing themselves to impecunious Governments which had not 
enough courage to tax their citizens or reduce expenditure; when 
jmrehasing power is increased without a corresponding increase 
in goods to be purchased, prices go up and inflation begins with 
disastrous consequences if carried too far. Hence the need for 
restricting the demands of Governments on central banks, to 
which is entrusted the duty of regulating the supply of money 
so as to maintain the country’s gold stock and the exchange value 
of the currency, which is liable to immediate deterioration if in- 
llation sets in. This duty of maintaining the gold stock has heen 
always an especially important part of the Bank of England's 
functions, owing to London's exceptional iio.sition (now shared 
by New York) as a free gold market, and by performing this duty 
and acting as the banker of the Govt^rnment and the other banks 
it has long ceased to be a compain' working for its shareholders 
(though it incidentally earns them a dividend) and become a na- 
tional institution, working to give the country sound money. 

Expansion and Contraction of Credit . — This it does by 
expanding and contracting the volume of credit and by varying its 
price. It expands credit by making advances and buying securities, 
so giving the power to those, who borrow from it or sell to it to 
draw cheques whicli they can pay into their banks, or to take notes 
from it which they can put into circulation or turn into gold for 
purposes of export ; it contracts credit by selling securities or by 
borrowing in the market from the discount houses and other large 
ilealers in money and it regulates the price by raising or lowering 
its rate of discount, at which it buys bills of exchange, and ils rate 
for advances, which is usually higher. By making changes in 
its official rate it affects the general price of credit throughout the 
countr>% because the other banks Unse on Bank rale the rates 
that they allow to dtjpositors (subject to the bargaining power of 
the depositor) and the rates at which they make advances to their 
borrowing customers. The effect of a ri.se in bank rate thus makes 
credit dearer to .'ill who are engaged in business and so tends to 
induce them to reduce their commitments by selling commodities 
that they are carrying on borrowed money; a lower level of prices 
is thus produced which stimulates ex]iorts and reduces imports 
and tends to turn the foreign exchanges in favour of London and 
to check demands on ils gold stock, to protect w^hich a rise* in bank 
rate is usually designed. By these methods the central banks of the 
countries which have currencies based on gold, work to maintain 
the value of the national money as measured in those of other 
countries and so give to international trade the immeasurable 
blessing of comparatively stable rates of exchange, which is the 
chief justification of the gold standard, in spite of the obvious 
drawbacks to which its critics can point. It is true that gold, ow- 
ing to the large fluctuations in its rate of output has failed, in the 
past, to provide the world with a stable measure of value; but the 
use of the gold standard by the chief commercial countries of the 
world knit all their currencies together by means of the gold link, 
made price movements in all of them more or less uniform, and ; 
prevented the wild fluctuations in exchange which m.ade foreign ! 
trade a gamble during the after-war period, when the gold stand- ■ 
ard was for the time being abandoned. It may also be hoped that j 
closer co-operation between central banks and a more conscious 
and general effort towards the stabilization of prices will produce 
greater stability in spite of fluctuations in the output of gold, 
until the time arrives when the world is sufficiently civilized to be 
;«ble to adopt an international paper currency. 


When credit has to be expanded, owing to seasonal demands 
such as occur regularly at the end of June and still more at thi 
end of December, a large business is usually done by the Bank ol 
England in discounts and advances, the other parties to the trans 
action being generally the discount houses. It is not usual in Eng 
land for the banks to borrow directly from the central bank— 
they keep habitually a large amount of money lent, from day t( 
day or for a week, to the discount houses and when they wish tt 
reinforce their holding of cash, they call in part of these fund? 
from the latter, who are thus obliged, if the process goes fai 
enough, to borrow from the Bank of England, either by taking, 
bills to it for discount, or by applying to it for advances. By thi‘ 
method, new credit is created by the Bank of England which i; 
I^aid in by the discount houses ti» their hanks and increases lh( 
latter’s holding of “cash at the Bank of England.” 

The Provision of the Means of Payment. — On the basis oj 
the credit provided, or the notes issued, by the central hank, th( 
other hanks in countries such as America and England, with i 
developed banking system, provide the comnuinity with the de 
posits which are potential money, because they confer on theii 
owners the right to draw the cheques, l)y which the immense ma- 
jority of commercial transactions arc settled. The ceinral ])anfc 
issues notes and creates deposits with an eye on the relation he 
tween its gold and its liabilities in the form of notes and depo.sit* 
outstanding. In America a proportion is fixed by law which has t( 
be maintained by the bank subject to I he possible [laymenl of ,* 
tax. In England there is no law about the amount of deposits thal 
the bank may have in relation lo gold reserves, but all notes abovi 
a hard and fast line have to b(‘ liacked by gold. There is much l< 
be .said in favour of both systems, and the one adopted in Americi 
is generally ap})roved and adopted in other count rie.s; ])ijl thi 
difference fietwecn them is larg(?ly formal and is not nearly s( 
important as the skill and prudence with which the .system i‘ 
handl(‘<l by those in charge of it. 'J'he notes issued bv the centra 
bank except the American Federal re.serve notes are “legal tender’ 
— that is, have lo Ik* accepted by cn*ditors in ])aymenl of debts 
(In England 'I’rea.sury notes are legal tender, Imt it may be hoper 
thal by the time these words are i)ublisheci, this war-time e.\ire 
.sconce on the British monetary system will have iKvn .'ibolished 
and the Treasury notes fused with the Bank of England's nott 
i.ssue). The credits in the books of the centra! bank, and tin 
cheques that can be drawn .against them .aie not legal tender; l)ul 
the credits are counted by the other banks as “( ash” and gi\'e their 
the right to demand h^gal tender from the central bank. 

On this foundation of legal tender money and credit at the (en- 
tral bank the other banks (the “commercial f>anks” as they art 
sometimes called) build a larger structure of credit by luiyin^i 
.securities and making advances to their trade and general cus- 
tomers. Having only l)een gradually evolved into a central bank 
the Bank of England still does a certain amount of business foi 
private cu.stomers; but the American F(*deral Reserve banks, anr 
other central banks set u[i in the light of m(KJern experieiue, art 
usually confinet! to the task of working for the Governmeni anc 
for the other banks. When a central bank makes advances or buy: 
securitk^s it creates deposits for itself, because whichever of the 
commercial banks receives the credit so created will atld it lo il‘ 
balance at the central bank: but whim a cominc^rc ial bank Tnr!k(*^ 
advances or buys securities it creates dei>osits ]K)ssibIy for it .self 
if the chcrj|ues drawn against the new credit that it makes arc 
handed to its own customers who pay them in to tht*ir account? 
with it, but more probably for one of its rivals who, howrver, arc 
at the same time creating deposits for it . 

Credit and Industry* — When a customer of hank A borrow: 
from it £10,000, the immediate effect of the transaction is an ad 
dition of this fhim lo the customer's current arc.ounl on fhc' liabil 
ilies side of the balance-sheet and of the same amount to tin 
“loans and advances” item on the asset:? side, and a cimsequeni 
slight decline in the proportion between the bank’s holding ol 
cash and its total of liabilities. If the customer, who has, oj 
course, borrowed the money to use, draws a cheque for £ 10,00c 
in favour of another customer of bank A who ]xiy.s it in to hi: 
account, as he naturally would, then bank A’s de|»osits arc* pernia 



702 


MONEY MARKET 


ncntly increased as long as the advance is outstanding. If, as is 
more likely, the borrowing customer draws a cheque which goes 
to a customer of bank B. then bank A s deposits go back to their 
original figure, and £10,000 of its cash at the central bank is trans- 
ferred through the machinery of the clearing-house from its ac- 
count to that of bank B: the final result of the transaction is that 
bank A shows no change in its liabilities, but has changed iio,ooo 
of its cash at the central bank into “loans and advances/’ so 
.««lightly lowering its proportion of cash to liabilities while the bank 
I> has received an addition of £10,000 both to its deposits and to 
its cash at the central bank. 

By the evolution of this system by which the banks can grant 
credits, which bt'ing transferred by cheque from one to another, 
increase the total of the deposits which thc*y handle, a magical 
and unlimited power of creating purchasing powder is often attrib- 
uted to them. But in practical fact this power is limited in many 
countries by law — as in the United States, where the banks are 
obliged to maintain a certain proportion between cash and liabil- 
ities; and even in England w’here the law leaves the banks free to 
conduct their business as their jirudence and experience directs 
them, they are always careful to maintain a proportion between 
cash and liabilities such as is required by safety and by banking 
conventions. Since the amount of cash at the central bank that is 
available for them can be varied by the central bank, thanks to its 
power to contrac t and e.xpand credit, the policy of the commercial 
banks is thus clo.sely affected ])y that of the central bank, though 
at times when a country's financial ]iosition is abundantly strong, 
the commercial banks, wiih a comfortable margin betw’cjen them 
and the possibility of stringency, have a gocjd deal of latitude in 
the conduct cd their business. The theory, that the banks exercise 
a despotic tyranny cjver industry, and by their di.stribution of 
credit, decide what is, and w’hat is not, to be produced, is largely 
a delusion. In spite of amalgamations, competition among them is 
still so keen that they cannot afford to refuse any solvent customer 
the accommodation to which his position entitles him; and their 
dependence on public confidence is so complete and so vital, that 
they dare not make advances unless they have rea.sonable confi- 
dence that they will be repaid. In granting credits the only ques- 
tion that they can consider is whether the customer's obligation is 
likely to lie met — in other words whether he is going to use the 
money in some enterprise which W'ill pay, by .satisfying some 
j)ublic demand: and so it is public demand, wtII or ill exercised, 
which finally decides who is to get credit, and not the banker, W’ho 
merely interprets it. 

The Loans and Advances, t)y which the banks foster pro- 
duction and trade, arc usually the mo.st important item in the 
assets which they holil being rather more than half of their de- 
posits. At the same lime they are the least liquid of their re- 
sources, because though nominally recoverable on demand or at 
.short notice, they cannot be called in at limes of stringency with- 
out indicting serious inconvenience on customers w’hose. solvency 
the banks would be most reluctant to endanger. It is thus on the 
other items in their a.'-.sets that the banks have to rely, in order to 
.secure that liquid position w'hich is the ideal of prudent banking. 
Their holding of legal tender ca.sh and cash at the central bank is 
their first line of defence and after that come the loans at call and 
short notice which they make to the discount hou.ses, for financing 
the stock of bills of exchange carried by the latter, and to the 
Stock Exchange for linaiuing securities that have not yet found 
a home or are being carried by speculators for the rise. Stock 
Exchange loans are usually arranged from one settlement to 
another and so run (in England) for about a fortnight and are 
less liquid than the loans to discount houses which run from day to 
day or for a week. It is on these last that the banks, as has been 
.'shown, rely at times of seasonal pressure to reinforce their cash 
liokling, calling them in and so obliging the di.scouriL houses to pro- 
duce fresh creflit by borrowing from the central bank. I'he banks’ 
holding of bills of excliange is another highly liquid item because 
they can arrange so as alw'ays to have a certain proportion falling 
due day by day or any date they may anticipate jjres.sure. Bills 
of exchangt; drawn against comnioditie.s of general consumption 
and accepted by banks and firms (.src Merchant Bankers) 


of first-rate standing are the most liquid of investments because 
they do not have to be sold but are paid when due; and the Treas- 
ury bills which, since the war caused a huge increase in the floating 
debt, now form so large a part of the stock in trade of the discount 
market, have the .same advantages with Government security 
added. The banks’ investments — generally a comparatively small 
item in their assets — are usually confined to Government stocks 
and other “gilt-edged” .securities. 

See also the articles Banking and Crkdtt; Money; Banks; 
Chloite; Bill-oe- Exchange; Merchant Bankers; and the bibts. 
attached thereto. (H. Wit.) 

THE NEW YORK MONEY MARKET 

The focus of the American money market is New’ York. There 
are other subsidiary money centres such as ('hiengo, St. Loui.*^ 
and San Francisco, but the facilities of the.se .secondary markets 
arc not sufliciently extensive to attract a large volume of funds. 
The grow^th of a money market is conditioned not only by the 
opportunities that it offers for the profitable employment of funds 
but equally by the facility with which it permits their release. 
New York offers large pos.«?ibilities in both directions. Security 
operations in New York require enormous sum.s. Flotations of 
new securities on a large scale for governmental and large private 
busine.ss cor] lorat ions are handled by New York hou.ses. The 
annual offering of new .securities reaches almost ten Ihou.sand mil- 
lion dollars. Between the initiation of such new’ issues and their 
final absorption by investors large sums are m*eded by the officiat- 
ing bankers, and su(h sums are normally borrowed. Speculati\e 
operations in .slocks and bonds in the New’ York market conducted 
usually on a marginal basis liki‘W’ise require great sums. 

New York is also the bill and commercial paper market of the 
country. Dealers in bankers’ acceptances have their headquarters 
in New’ York city. They buy .such acceptances or “bills" as fast 
as the.se are created, paying for them mostly w’ith borrow’ed money, 
and then turn them over to any bank, firm or individual having 
free funds to invest. Similarly tht‘ commercial paper dealers and 
brokers have their main offices in New York. So-called “com- 
mercial-paper” is made up of the single-name promis.sory notes of 
large, nationally known firms who finance some of their operations 
through the creation and salt* of these instruments. 

Foreign Exchange Market. — The American foreign exchange; 
market, centres are in New’ York. New^ York banks and banking 
hou.se.s have large foreign departments. They have branches, 
agencies, oflices or correspondents in the chief centres of the 
world. Foreign exchange of all kinds and in all forms is ])ought 
and .sold in the New’ York market. Mo.sl interior banks do not 
have a large enough foreign business to justify the organization 
of an independent foreign department. ITence for their foreign 
busine.ss they rely on their New York corre.spondents. T’or New 
York this reprc.sents the conlluencc oi innumerable streamlets of 
foreign exchange business which, however, when finally brought 
together constitute a mighty tide. Rales determined in the New 
York market arc telegraphed to all interior points and supply the 
basis on which business is done. The conduct of the foreign ex- 
change business, however, requires the constant maintenance in 
New York of large balances belonging to interior institutions. 

New A’ork’s position of leadership in manufacturing and com- 
merce contributes to its financial leadership. It is not only the 
chief manufacturing city of the country but al.so the principal 
port, the leading city in w’holcsale distribution, and the centre of 
the printing and publishing trades. Large sum.s are constantly 
needed in New York to finance its manufactures, its domestic and 
foreign commerce and its output of new'spapers, magazines and 
books. 

Structure of the New York Money Market. — ^The founda 
tioii of the money market is naturally the Federal Re.serve .s>>- 
teui. This system holds the underlying reserves of gold and oi 
other “law’ful money.” It supplies currency when there is need for 
it. It supplies gold for export and makes imports of gold available 
for domestic credit oi>erations. The main dealings of the Federal 
re.serve banks are with member banks and wdth the Government . 
although they also carry accounts for foreign banks, and, for 
exchange and check collection purposes, with domestic, non-mein- 
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ber banks. They may also engage in open-market operations in 
bankers’ acceptances and in governmental securities. The active 
conduct of affairs on the supply side of the money market is, how- 
ever, primarily the affair of the ordinary banks. These are national 
Ijanks, organized under Federal law, and Slate banks and trust 
companies chartered under the laws of New York State. Be.sides 
the large banks and trust companies there are also agencies of 
toreign institutions and domestic and foreign private banking 
firms of all kinds. 

Related Agencies. — Mention must be made of the related 
imencics. There are money brokers who act for the banks on the 
floor of the stock exchanger there are acceptance firms and dealers 
who, for a small commission, help to create, assemlile, distribute 
;infl perhaps again sub.sequent ly to turn over, acceptances in the 
market; there arc the commercial paper houses and the dealers 
who handle the marketing of .single-name promissory notes. Fi- 
nally reference may be made to a fringe of individual money 
brokers and middle-men who function as intermediaries between 
i)orrowers and lenders. 

On the demand side of the market the alignment is equally 
(li\(T.sc. First may be mentioned the stock exchange brokers who 
finance their customers’ marginal operations. From 50 to 80% 
of the funds needed by the brokers for this puriiosc are obtained 
from the market in call and time loans. On the demand side also 
are arrayed the bond and security dealers. They not only arrange 
tor financing new i.ssues but also carry on extensive over-the- 
rounter bond trading. They arc heavy borrowers from the banks. 
The acceptance dealers al.so figure primarily on the demand side. 
I’hey borrow on call or on time from the banks and in times of 
unfavourable money rates they may get direct relief from the 
federal reserve bank through the open market. 

Clas.sed with the acceptance dealers are the commercial paper 
houses. 'I’hey too have to borrow in order to carry their lines of 
paper pending its final sale to the ultimate purchaser. Finance 
(ompanies of divers kinds also play a considerable role in the mar- 
ket. They handle “in.stalment” or “conditional sales" paper aris- 
ing in .sundry tields. They finance the dealers in automobiles, 
Iiianos, radios and numerous other articles .sold in America on the 
in.stalmcnt plan. 

Lastly may be mentioned the host of other tor[)orations, firms 
:i!jd indi\iduals who require funds. These borrow to some extent 
on stock exchange collateral, on the security of warehouse receipts 
iovering the great staples, or on some other satisfactory form ot 
property. The prevailing American practice in .such firm or indi- 
\idual borrowing, however, is ba.sed upon the extension of un- 
secured “lines” of credit involving the u.sc of the single-name 
)>romissory note. 

Operation of the New York Market. — The most .scn.sitivc 
clement in the New York market is the “call-money” market, 
t all loans are made principally on stock exchange collateral but 
lo some extent, also, on bankers' acceptances and other accepitablc 
security. They may be negotiated directly with the banks, or 
obtained through money brokers or at the “money dc.sk” in the 
Slock exchange. The nature of the call loan makes it a very satis- 
i:u tory .short-term investment for the lender. It is not only amply 
scdired but is, as well, .subject lo repayment at the lender’s re- 
piie.st. Rales on call loans are relatively low due to the narrow- 
of the field in which they can be employed as compared with 
die abundance of funds the markit supplies. Owing to the highly 
‘ompetitive nature of the market call rates are extremely .sensi- 
dvt*. The money flowing into the call market is made up of tem- 
porary surpluses. This money comes from all over the country. 
While call loans are extended through the New York bank.s, in 
iiiany cases these act simply as the agents of out-of-town banks 
'T of other customers. Indeed, the New York institutions often 
l^od in the stock market more of out-town money than they do 
dudr own. The members of the stock exchange are also hea\y 
l’^‘nowers of time money. These borrowings may be arranged 
daough the money brokers or they may be negotiated by broker- 
firms with their own banks. 

Acceptances. — Less scn.sitive than the call-money market is the 
^fll market. This is the market in which primarily bankers’ accept- 


ances, but to a slight extent also so-called “trade acceptances.” 
are dealt in. The foundation for the hill market was laid by the 
Federal reserve act. The market has been built up since igifi. 
In 192S acceptances outstanding exceeded one thousand million 
dollars. Acceptance procedure has developed primarily in con- 
nection with foreign trade, but a beginning has been made in 
applying it also lo domestic trade. Acceptances arc orilinarily 
purchased by dealers who offer them for .^alc to banks, firms and 
indivitluals with funds lo invest. The bills may change hands 
.several times before maturity. The rate at which acceptances are 
discounted is spoken of as the “oiien-market” rate and it is deter- 
mined by competitive conditions of demand and su])ply. 

7 'he reserve banks are heavy buyers of acceptances. Tlie.se in- 
stitutions have con.stantly endeavoured lo develop the acceptance 
market. They .stand ready to take eligible bills without limit at 
the open-market rate. Dealers in acceptances are thus never left 
with an unsold surphi.sagc. This attitude on the part of the reserve 
banks a.ssures the maintenance of an open market. Member banks 
thcm.selves will often .sell holdings of their bills lo the federal 
reserve banks to replenish re.serves. The acceptance market thus 
helps to promote general flexibility of the credit .system. 

As one branch of the money-market the acceptance market is 
strongly influenced by competitive conditions in the call-money 
market. Funds tend to be diverted from the acceptance market 
when alluringly high rales prevail in the call market. After a lime, 
however, acceptance rates are symj>athetii ally affected. 

The Commercial-paper Market is le.ss important than the 
“bill” or the acceptance market. The commen ial-paiier market 
is peculiar to the* I’nited States. Its slot k-in-lrade is the single- 
name promissory note* issued by large prospei live borrowers. Only 
names of nationally known firms will suffice to give currtaicy to 
this type of paper in the market. The comnuTcial-paper market 
is not open in the .sense that notes once sold are again offered for 
sale. In the great majority of cases paper is held b> the pur- 
chasers until maturity. I’romis.sory notes are primarily attractive 
to tho.se having funds to invest for a n'asonable ])eri()d of time. 
The commercial-pa|ier rale is naturally higher than the call money 
or the bill rale, but it is also steadier. 

Government Securities. — Another important factor in the 
operation of tlu* money market is the government securitic's mar- 
ket. This division of the money market developed its great .sig- 
nificance after the World War. Since then (lovernmeiil finance 
has been on a stupendous scale. Periodically the (iovernmerit re- 
quires large sums not only for current e.xpenditure but for re- 
financing, and for the funding of floating obligations. The.se opera- 
tions provide a large turn-over in the market. (jovernrruTit re- 
ceipts and e.xpendil ures are so enormous that it al.so oft(*n becomes 
necessary to i.ssue large amounts of treasury bills in anticipation 
of revenue. These bills find a ready market and form in conse- 
quence a very satisfactory form of temj)orary investment. The 
licjuidity of Government .securit it's has been greatly stimulated by 
legal provisions which permit member bank.s to borrow from the 
re.serve banks, using such securities as collaleral and which further 
permit the reserve banks themselves to buy and si*ll these govern- 
mental i.ssues as considerations of jmlicy may warrant. 

The Securities Market in tlie United Slates also ])lavs an im- 
jiortant role in money-market procedure. Reference has already 
been made to the heavy borrowings by brokers and dealers in in- 
vestment securities. But beyond this the .system of daily settle- 
ments on the stock exchangir offers attractive opportunities for 
Ii(iuid temporary investments for others. The banks themselves 
are heavy purchasers of securities. A marked devtdoiiment in this 
direction has been stimulated by the growth of so-called time cle- 
po.sits — for the withdrawal of which from the banks a 30 day no- 
tice by the depositor is necessary. But business firms and indi- 
viduals also invest temporarily idle working capital in bonds and 
even in stock, relying on the fact that, sub.'»equently. when such 
capital is again required for ordinary busines.s operations, lhe.se 
investments can be promptly sold. The security markets thus offer 
an enormous reserv'oir, into which idle funds can be drained, and 
from which, when occasion demands, they can again be ] lumped. 

American Banking Abroad. — '’J'he development of American 
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banking abroad has also profoundly affected the domestic money 
market. American banks are purchasers of foreign bills and in 
other ways as well lend funds in foreign centres. There is a con- 
siderable shifting of funds back and forth from one international 
market to another according to the competitive lure of the respec- 
tive discount rates and the state of the exchanges. In like manner 
foreign banks buy American bills and carry hca\y New York 
balances. The.se operations swell the flow and ebb of funds in 
New "S’ork. 

J’rocedure in the New York market is very flexible. Through 
the effective clearing and transfer system operated by the Federal 
reserve banks large sums can be rapidly shifted to and from New 
York. A slackening of demand for funds in the interior thus leads 
quickly to their transfer to New York where they can be profit- 
ably loaned or invested. An increased interior demand for funds 
is similarly accompanied by a rapid withdrawal from New York. 
The Nt'w 'S'ork market may thus be regarded as the great national 
money shock-absorber. 

Federal Reserve System. — The Federal reserve system plays 
an important part in this procedure. Allusion has already been 
made to its clearing and transfer operations. As pressure de- 
v'elops in the money market the reserve system can be turned to 
for relief. Member bank.s may borrow from the reserve banks by 
giving their own notes secured by U.S. Government issues and by 
eligible bills. They may also rediscount paper drawn from their 
I )on folios. Additional reserve funds are also supplied to the 
market indirectly: (//) when the government borrows from the 
reser\'e banks to meet maturing obligations or to obtain working 
funds. As these funds are paid out they tend to return subse- 
quently through depositing by the payees, as a part of the member 
banks' reserve account; {h) when bills are sold to the reserve 
bank through the oiien market, \hv. funds used to pay for the.se 
bills lending also to get into member banks' reserve balances; (r) 
when dealers in U.S. securities sell such securities to the reserve 
banks under so-called “repurrha.se agreements”; (d) when the 
reserve hanks themselves take the initiative in adding to their hold- 
ings of bills and securities. 

Supervision. — The Federal reserve system, like other central 
banks is, at least to some extent, in a position to supervi.se and 
to safeguard the money market. The reserve system cannot con- 
trol o|x*ralions in detail. It cannot, for example, lend at all in the 
security markets. The member banks must assume full responsi- 
liility for loans 10 brokers and dealers in connection with invest- 
ment and six'culaiive operations in securities. But through the 
control of final reserv('S and of the discount rate the reserve sys- 
tem may determine the conditions under which member banks 
can get funds for further expcinsion. Through its open market 
operations it can also directly influence the volume of reser>'e 
bank credit availabli*. Ihrough it.< wide powers in foreign opera- 
tions relating to foreign exchange and to gold movements it can 
act to .safeguard the basic reserve position. Although there are 12 
inde[Hmdent reserve banks the important opicn market operations 
arc conducted mainly through the New York market by a com- 
mittee representing the system as a whole. Similarly, the exer- 
cise of its sufx?rvisory powers by the Federal reserve board has 
lentled to give unity in discount procedure. The reserve system 
thus acts as the foundation of the money market, and as its super- 
visor and protector. (E. E. A.) 

MONFALCONE, a town, province of Trieste, Italy, 20 m. 
N.W. of Trieste by rail. Pop. (1921) 0,659 (town), 11,838 
(commune). It is crowned by the remains of a castle, an im- 
{Kirlant point in the Great War. Its shipbuilding yards have been 
rebuilt, and it also produces sodium carbonate, and refines oils. 
About a mile from the castle of Duino. 5 m. to the south-east, 
theTimiavo (anc. Timavus) emerges from its subterranean course 
of more than 25 rn. from the caves of S. Caiiziano by three dif- 
ferent exits in normal times, and by seven in flood time. (V^irgil, 
Aeneid, i. 244 speaks of nine.) This natural phenomenon had 
naturally attracted the attention of the ancients, and their writ- 
ings are full of allusions to it ; there has, it appears, been little 
change since ancient times. There wa.s a temple to the river god on 
the site of the old church of S Giovanni di Duino. 


See The Year’s Work in Classical Studies, 1925-26, 117, ii8. 
MONFORTE or Mon FORTE df. Demos, a town of north 
western Spain, in the province of Lugo, on the Cabe, a small right- 
hand tributary of the Sil, and at the junction of the railways frou 
Tuy and Astorga to Corunna. Pop. (1920), 14,076. Monforte e 
built on a hill surmounted by a ruined mediaeval citadel; it ha.< 
manufactures of soap and linen, and some trade in livestock. 

MONGE, GASPARD (1746-1818), French mathematician 
the inventor of descriptive geometry, was born at Beaune on Ma\ 
10, 1746. He was educated first at the college of the Oratorian 
at Beaune, and then in their college at Lyons. He was a draft.smaf 
in the practical school attached to the military school at Meziercs 

In 1768 Monge became professor of mathematics, and in 1771 
firofessor of physics, at Mezieres; in 1780 he was appointed to : 
chair of hydraulics at the Lyceum in Paris (held by him togethei 
with his appointments at Mezieres), and was received as a mem 
ber of the Academic; his intimate friendship with C. L. Bertholle: 
began at this time. In 1783, quitting Mezieres, he wa.s, on tin 
death of £. Bezout, appointed examiner of naval landidates 
Although pressed by the minister to prepare for them a com 
pietc course of mathematics, he declined to do so, on the grouru 
that it would deprive Mme. Bezout of her only income, from thi 
sale of the works of her late husband; he wrote, however (178^1 ) 
his Traitc Hementairc de la statique. 

Monge contributed (1770-1790) to the Mi^noircs of the Ac:i 
demy of Turin, the Memoires des savants ct rangers of tht 
.Academy of i^iris, the Memoires of the same Academy, and ih( 
Anivdes de chiniic^ various mathematical and physical paper.s 
Among these may be noticed the memoir “Sur la theorie dii 
deblais el des remblais” (Mem. dc Yacad. de Paris. 1781 ). which 
while giving a remarkably elegant investigation in regard to I hi 
prolilern of earth-work referred to in the title, establishes in coii 
nection with it his capital discovery of the curves of curvature ol 
a surface. The memoir gives the ordinary diffcrentiiU equation oi 
the curves of curvature, and establishes the general theory; bin 
the application to the interesting particular case of the ellipsoii 
was first matle by him in a later paper in 1795. 

In 1792 Monge became minister of marine, but he remainet 
so only until 1793. When the Committee of T*uhlic Safety madt 
an appeal to the savants to assist in producing the materiel re 
(juired for the defence of the republic he applied himself wholh 
to these operations, and distinguished himself by his indefat igahl* 
activity; he wrote at this time his Description de Part dc jabriqtu) 
les canons, and his Ji'w anx onvriers cn fer sur la fabrication di 
Pucier. He took a very active part in the measures for the cstah- 
lishmeiU of the normal school (which existed only during thi 
lirst four months of the year 1795) and of the Ecole PolytechniijU! 
and was at each of them professor for descriptive geometry; hi' 
methods in that science were first published in the form in whi( h 
the shorthand writers took down his lessons given at the normal 
school in 1795, and again in 1798-1799. His later mathemalica 
papers arc published (1794-1816) in the Jourfial and the Corn-’ 
spvndance of the polyt ethnic school. On the formation of the 
Senate he was appointed a member of that body, with the lit It' 
of Count of Pelusium; but on the fall of Napoleon he wa.'^ df'- 
prived of all his honours, and even excluded from the list ot 
members of the reconstituted Institute. He died at Paris on 
July 28, 1818. 

See B. Brisson, Notice historique sur Gaspard Monge: Diipin. 
historiqne sur les services et les travaux scientifiques dc Gaspard Mmn * 
(Parts, t8iq), which contains (pp. 162-166) a list of Mongo’s 
and works; and the biography by F. Arago {Oeuvres, t. ii.. 1854) 

Mongo’.s v’-arious mathematical papers arc to a considorahic < ^ti i- 
reproduced in the Application dc Vanalyse a la g^omrfrir (4tlJ ' ' 
last revised by the autlior, Paris, 1S19) ; the pure text of th)' 
reproduced in the sth ed. (revue, corrigee et annolee par M. Ciouvini ; 
(Paris, 1850), which contain.s also Gauss’s Memoir, “Disqui^’’* '" 
gcnerale.^; circa .superficies curvas,” and some valuable notes 1*^ ’’j 
editor. The other prindpal separate works are TraiU Element an • 
la statique, Edition, conformie d la pricidente, par M. 
et suivie d*une note, etc., par M. Cauchy (Paris. 1846) ; and tt ‘ 
G^omdtrie descriptive (originating, as mentioned above, in the lo' 
given at the normal school). The 4lh edition, published shortly .tii'' 
the author’s death, .seems to hav’e been substantially the same 
7th (GeomHrir desrriptwe par G. Mtm(*e, suhie (Tune theorie 10^ 
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ombres et de la perspective, extraite des papiers de Vauteur, par M. 
Hrisson (Paris, 1847). 

MONGHYR, a town and district of British India, in the 
lihagalpur division of Behar and Orissa. The town is on the right 
bank of the Ganges, and has a railway station. Pop. (1921) 
.jf),825. Monghyr, which appears under the form of Mudgagiri in 
;in inscription of the gth century a.d., was, under the Moham- 
medans, a place of military importance and frequently the seat 
of local governors or commandants. Shah Shuja built himself a 
palace here and in 1761, Nawab Mir Kasim Ali moved his capital 
here from Murshidabad. The walls and ramparts of the fort are 
still standing and give Monghyr a unique appearance among the 
(Dwns of Behar. The fort dates back beyond 1580, when it was re- 
paired by Todar Mai, Akbar s general and governor. Inside it is 
the tomb of an unknown saint erected in 1497. The house of 
(;urghin Khan, the Armenian general of Mir Kasim Ali, stands 
on a small hill 3 m. east of the town. Monghyr was captured 
by the British in 1763, and it was here that, three years later, 
Clive quelled “the White Mutiny” of the European officers of 
the army. Monghyr was formerly famous for its manufactures 
of firearms, swords and iron articles of every kind. Its chief 
industry now is the manufacture of cigarettes, which is carried 
on in a factory of the Peninsular Tobacco company, which em- 
ployed nearly 3,000 hands in 1925. 

The District of Monghyr has an area of 3,927 square miles. 
The Ganges divides it into two portions. The northern, intersected 
by the Burh Gandak and Tiljuga, two tributaries of the Ganges, 
is a flat, closely cultivated country, subject to inundations. There 
jrc many marshes, of which the largest is the Kabar Tal (7 sq.m.). 
To the south of the Ganges the country is dry and much less 
tertilc, and irrigation is necessary. Some ranges of hills and 
isolated plains occur in this part of the district. The chief arc 
the Kharagpur hills with a length of 20 m., and an average breadth 
(»f 24 m. which rise at Maruk to 1,628 ft. above sea-level, and 
the Gidheswar (or Gidhaur) hills, which cover about 80 square 
miles. At Jamalpur (pop. 24,827), 6 m. from Monghyr, are the 
engineering workshops of the railway company which employ 
11,000 workmen. Slate is quarried in the Kharagpur hills; the 
output in 1921 was nearly 3,000 tons. 

MONGOL CAMPAIGNS. This article deals with the 
military methods of the Mongols during their great period of 
ronquest, and illustrates it by an outline of the chief campaigns 
in that brief but unparalleled s])an of 30 years wherein they 
overran the A.sialic and European continents from the Yellow 
sea to the Baltic and the Adriatic. 

If we study a physical map of Asia and Europe, we can trace 

vast belt of ojien and level territory, though of varying alti- 
tudes, which stretches from the Yellow sea in the Far East to the 
Baltic sea and the Danube in the West. This chain of plains and 
plateaux is practically unwooded, and only broken by a few well- 
flefined mountain ranges. It is the trough of the world’s migra- 
tions, the path by which the great racial invasions have come to 
Europe and to China. Along it have passed the transcontinental 
routes of commerce, from the early caravans to the Siberian 
railway. But in even greater volume has it been the channel 
tor armies, for it offers few obstacles to movement, and there 
uniquely the paramount principle of mobility has full rein. 

In the centre of the continent lies the Mongolian plateau, 
l»arred by lofty and inaccessible Tibet from the fertile plains 
uf India, but with comparatively easy access to the rich fields 
uf China to the East, and of Western Turkistan and Russia to 
die West. This bare, bleak enclosure is the birthplace of the 
Turco-Mongol race, and the conditions of their environment have 
tjiven the race their special characteristics. The European peoples 
became seafarers by reason of their lengthy coastlines and close 
♦^uch with the sea. The Mongolian peoples became horsemen 
because constant and far-reaching land movement was necessary 

obtain pasturage, and a warlike race because the barrenness 
f’l the land and the resulting migrations brought them into re- 
peated conflict with other tribes and peoples. Long before the 
bays of Jenghiz Khan, this lateral expansion of the Turco-Mongol 
’“'ice, and their pressure on the peoples who lay to the west, had 


produced barbarian invasions which overran Europe and over- 
threw the Roman empire, culminating in the invasions of the 
Huns. 

Organization and Equipment. — Fuller knowledge has dis- 
pelled the excuse of mediaeval historians that the Mongol vic- 
tories were due to an overwhelming superiority of numbers. 
Quality rather than quantity was the secret of their amazingly 
rapid sequence of successes. Alone of all the armies of their 
time had they grasped the e.ssentials of strategy, while their 
tactical inechamsm was so perfect that the higher conceptions of 
tactics were unnecessary. 

The supreme command was in the hands of the emperor; but 
once the plan was decided upon, the subordinate generals executed 
the actual operations without interference, and with but the 
rarest communication with the supreme command. The nominal 
command of the various armies was held by royal princes, but 
the actual control was exercised by generals of experience, of 
whom the most famous were C.'hepe and Sabulai in the western 
campaigns, and Mukhuli in China. 

The organization of the army was on a decimal basis. The 
strongest unit was the touman, a division of 10.000 troops, which 
could act as an inilependent force. The army was made up by a 
temporary grouping of toumans, generally three. Each touman 
was compo.sed of 10 regiments of 1,000 men, and each regiment 
of 10 squadrons, and that again was divided into 10 troops of 
10 men apiece. In addition there was a touman d' elite, the 
guard, which usually formed a general reserve in the hands of 
the commander-in-chief. There were also various formations of 
auxiliary troops. 

For their protective equipment the Mongols had an armour 
of tanned hide in four pieces, composed of ovcrla])ping plates, 
which were lacciuered to pn^vent humidity. The shield was only 
u.sed when on sentry duty. Their weapons comprised a lance, 
a curved sabre with sharpened point, suitable either for cutting 
or thru.sting, and two bows — one for shooting from horseback, 
and the other, for greater precision, when on foot. They had 
three quivers, each with a different calibre of arrows for the 
various ranges. One class could penetrate armour, and the other 
was suitable against unprotected troops. In addition, their light 
artillery consisted of various mi.ssile-t browing machines, man- 
gonels, and catapults. The.se were taken to pieies, and formed 
a pack-artillery. They could fire rapidly and accurately, could 
go anywhere, and were adequate for open fighting. 

Every trooper carried a complete set of tools, individual camp- 
kettle, and iron ration, for his own maintenance and subsistence 
in the field. He had also a water-tight bag in which he carried a 
change of clothes, and which could be inllated for crossing rivers. 

Tactics. — The tactics of the Mongol army w'cre rigid in con- 
ception, without the possibility of wide variation, but flexible in 
execution. They were built up on a di finite framework of tactical 
moves, so that they resembled an applied battle drill. The analogy 
is further heightened by the fact that the different manoeuvres 
were directed by .signals, so that the delays and upsets caused 
by orders and mc.ssages were obviated. The result of these battle 
drill tactics was seen in an amazing perfection and rapidity of 
execution. The Mongol forie was a machine which worked like 
clockwork, and this very mobility made it irresistible to troops 
far more strongly armed and numerous. 

The battle formation w'as com]>riscd of five ranks, the squad- 
rons being separated by wide intervals. The troops in the two 
front ranks wore complete armour, with sword and lance, and 
their horses also were armoured. The three rear ranks wore 
no armour, and their weapons were the bow and the javelin. 
From these latter were thrown out mounted skirmishers or light 
troops, who harassed the enemy as he advanced. Later, as the 
two forces drew near each other, the rear ranks advanced 
through the intervals in the front ranks, and poured a deadly 
hail of arrows and javelins on the enemy. Then, when they had 
disorganized the enemy ranks, they retired into the intervals, 
and the front ranks charged to deliver the decisive blow. It was 
a p)erfect combination of fire and .shock tactics, the missile- 
weapon troops firing and disorganizing the enemy ready for the 
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shock troops to complete his overthrow. 

Their continuous run of victories, usually over superior num- 
bers, were achieved in defiance of most of the canons on which 
European armies, of the present equally with the past, have 
based their systems. Nor can these successes be discounted in 
the way that is common when discu.ssing victories over Asiatic 
troops, who arc regarded as lacking the slaying power, discipline, 
and equipment of European soldiers. Sabutai's warriors proved 
themselves more than a match for the men-at-arms of mediaeval 
Europe, W'ho had superiority both of numbers and armour. The 
Mongol tactics were never to close with the adversary until he 
was weakened and disorganized by fire. If charged by the heavy 
European cavalry, they never let themselves be drawn into a 
clash, but dispersed on a signal, rallied by signal at a distance, 
and again assailed the enemy with fire, repeating the process 
until the enemy was “unhinged’’ and the way paved for a decisive 
charge. Thus they proved that mobility is the basis of tactics, 
as of strategy; that lightly armed troops can beat more heavily 
armed ones if their mobility is suflic.iently superior. 

Another canon that they violated was that mobile troops, such 
as cavalry, must needs rest on a stable infantry base. Although 
cavalry was the decisive arm alike of Alexander and Hannibal, 
it formed merely the mobile wings hinged on an essentially pro- 
tective infantry centre, which was the pivot on which it man- 
oeuvred. The prime feature of the Mongol military system was 
therefore its simjilicity, due to the use of a single arm, in contrast 1 
to the inevitably complex organization of a combination of sev- j 
cral arms w’hich has always characterized European armies. In j 
this way the Mongols solved the ever-difficult problem of co- 
operation between arms which had radically different qualities and 
limitations. The single arm they used was that which possessed the 
highest degree of mobility, and in this lay the secret of their 
unbroken run of victory. Ai such local points where greater 
“loconiobility” was needed than mounted troops could achieve, 
a proportion of the troops were temporarily dismounted and 
fought on foot. 

Invasion of China. — The career of the founder of the Mon- 
gol power, Jenghiz Khan, is recounted in the article ujxm him. 
After he had established his overlordship over the nomads of 
the Mongolian sleppc.s, his first major campaigns were in the 
conquest of the Kin empire in China, 1211-14. He had previously 
loaned the emperor troops and thereby gained an intimate knowl- 
edge of the country and conditions wdthin the Great Wall. 

The first invasion, of 1211, w'as probably not made in much 
strength. It passed through the wall without difficulty, one of 
the entrances being opened by treachery, and di.spersed the 
advanced forces of the empire. 1’hen one of the Kin armies 
W'as trapped in hill country which it knew less well than the 
invaders, and Chepe s touman, making a night march round and 
on to its rear, broke it up. But as the invaders penetrated 
deeper they found the fortified cities an almost insuperable 
ob.stacle both to their methods and to their small numbers, and, 
in face of the grow'ing strength of the enemy forces, withdrew 
in the autumn. Next spring this invasion was renewed and this 
time Jenghiz Khan appears to have used Taitong-Fu as a bait, 
in the same way as Bonaparte used the fortress of Mantua in 
1796 — to draw' on and annihilate the successive armies which 
came to its relief. But the reduction of fortified cities remained 
an obstruction until the campaign of 1214. Then a vast con- 
centric advance by three armies, the centre one moving on to 
the sea in the rear of Yen-Kin, the Kin capital, brought about 
such a demoralization that the emperor fled to the south and 
the chaos in his dominions enabled the Mongols to subdue the 
disorganized fragments. Leaving his general Mukhuli in control 
in China Jenghiz Khan himself returned to Karakorum. With his 
borders now firmly established as far as the river barrier of the 
Hoarig-Ho, his base was secure for an advance towards the west. 
Here lay the rich and fertile empire of the Shah of Khwarizm 
(Karismian empire), which embraced what is to-day Turkistan, 
Per.sia, and northern India. The Shah’s intrigues, combined with 
Jenghiz Khan’s desire for expansion, brought about a conflict, 
the signal for which was the Shah’s folly in putting to death 


the envoys of Jenghiz. 

Invasion of Turkistan. — ^Like all the Mongol campaigns, tho 
invasion of Turkistan was prepared by the employment of an 
extensive spy system, combining propaganda among the enemy 
peoples with a remarkable service of information to the Mongdl 
command. The Shah mobilized all his vassal States, but Iik( 
Napoleon’s opponents in the disposition of his forces he adopted 
the fatal cordon system. By stringing out his forces in packets 
all along the line of the Syr Daria, he made himself weak every- 
w'here and restricted himself to a purely defensive role. 

Then, early in 1220, Jenghiz Khan struck his opening blow, 
a shrewdly conceived diversion. Chepe, with two toumans, had 
pa.ssed by the southern route from Kashgar into Fergana, and 
was advancing on Khojent, which covered the southern end 01 
the Syr Daria line. Thus Chepe directly threatened the Shah ^ 
right flank, as well as Samarkand and Bukhara, which lay beyond 
— the two centres of his power. It w'as a dagger pointing at 
the heart of the enemy. The Shah reinforced the Syr Daria lini*, 
and concentrated some 40,000 at Bukhara, and also at Samar- 
kand. Against this Karismian total of some 200,000 men the 
Mongols had probably about 150,000 in the invading armies. 

Jenghiz Khan had distributed his main striking force into three 
armies, two under his sons Juji and Jagatai. While Chepe wa^ 
striking his first blows in Fergana, the three armies which formed 
the main force traversed a northern route by the Dzungarian 
Gate, and in February suddenly debouched on the left flank of 
the Syr Daria line. The two armies of Juji and Jagatai turned 
south from Otrar, clearing the line of the Syr Daria, capturing 
the fortres.ses, and working towards (ffiepe’s detachment, which, 
after taking Khojent, was seeking to join hands with them. Then, 
like a thunder-clap, as the Shah’s attention was fixed to his 
front, the news reached him that Jenghiz Khan with his mass 
of manoeuvre had appeared on his left rear, and was almost ai 
the gates of Bukhara. 

This army of 40,000 men, under Jenghiz Khan himself, had 
followed in the wake of Juji’s and Jagatai's armies, crossed the 
Syr Daria at Otrar, and then disappeared. Masked by the armies 
of the two princes, its arrival on the scene had passed almost 
unnoticed. Having crossed the Syr Daria, it vanished into the 
immense desert of Kizyl-kum. By this dramatic venture of 
40,000 to 50,000 men, and even more horses, acro.ss a desert. 
Jenghiz Khan appears to have gained complete secrecy until the 
moment when he debouched at the southern end and was almost 
on the top of Bukhara — in rear of the Shahs armies! At one 
blow the Shah’s whole line was turned, and his communications 
severed with his more distant westerly States, who.se forces hud 
still to arrive. Demoralized, the Shah fled and left the garri.son 
of Bokhara to its fate. 

Jenghiz Khan captured Bukhara, and then turned east towards 
Samarkand. Meanwhile, the armies of the princes had joineil 
hands with Chepe, and were converging on Samarkand. I'hc 
doomed last stronghold of the Karismian power was caught be- 
tween the hammer of the princes and the anvil of Jenghiz Khan 
himself, and soon fell. In the brief space of five month.s Jenghiz 
Khan had overthrown the mighty Karismian empire, and oj^ned 
the gateway to the west, towards Rus.sia and towards Europe. 

The enemy armies crushed, Jenghiz Khan despatched Sabuiai 
and Chepe westwards in pursuit of the Shah and to op)en up 
the path to further conquests. The Shah’s son, Jelaladdin, slid 
held out in the south for a time, and then crossed the Influx 
Jenghiz followed him up, and in 1221 sent an expedition to Delhi, 
w'hich took nominal possession of the country that his successors 
were to hold in reality, Jenghiz devoted his remaining 3x^1 > 
until his death to consolidating his mighty empire, which stretfhi( 
from Korea to the Persian gulf. 

Invasion of Russia.— Sabutai and Chepe, after accomplishing 
their mission of pursuit, asked permission for an advance towards 
the Kiptchak country — i.e., southern Russia. The suggestion 
found favour with the emperor, and in six months they had ail- 
vanced as far as Tiflis, crushing the kingdom of Georgia. 
the spring of 1221 they pressed on into south Russia as far as 
the basin of the Donetz. Ever3nivhere they established a stable 
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military and civil administration. Further, they organized an 
elaborate system of information to discover the weak points and 
rivalries of Europe. In this they found the Venetians quite 
willing to sacrifice the interests of Christian Europe in order to 
gain an advantage over their great trading rivals, the Genoese. 
In return for Mongol help in ousting the Genoese trade-centres 
in the Crimea, the Venetians acted as part of the intelligence 
service of the Mongols. 

In 1223, however, Sabutai and Chepe were recalled by Jenghiz 
Khan, and returned by the northern end of the Caspian sea. 
Schemes of European conquest were suspended for a generation 
owing to the death of Jenghiz Khan in 1227. Disputes over 
I he succession, for which Jenghiz had designated his second sur- 
viving son Ogdai, retarded further expan.sion to the West. Jenghiz 
Khan had called to his aid, in the administration of the immense 
newly gained empire, Yeliu Chutsai, a statesman of the former 
Kin empire. The natural result was to give a Chinese complexion 
to the policy of the Mongol empire, and to discourage adventures 
in Europe. Hut eventually Sabutai s scheme for the invasion of 
the West came to the front once more. The ground had already 
been prepared for it by his network of spies and propagandists. 

It is probable that the invading force did not number more 
than 150,000 men, even W'hen it set out, and that as a result of 
the losses in the preliminary campaigns and the detachments left 
to guard the communications with the East, little more than 
100,000 took part in the Poli.sh and Hungarian campaigns. The 
troops themselves came mainly from China, as the occupiers of 
the former Karismian empire were needed for events there. The 
horses only could be provided from south Russia, which had 
been organized as a vast remount depot. 

In 1239 Central Russia was subdued as far as Moscow, and 
security was assured to the rear and communications of the 
invaders. 'I'he n.*al objective was Hungary, for its people were 
the only branch of the Turco-Mongol race who still remained 
outside the authority of Jenghiz Khan’s .successors. But the 
neighbouring powers concerted, if not combined, to resist the 
iriva.sion. They included Poland, Bohemia, and the Holy Roman 
empire, to which Hungary acted as a bulwark. With these 
powers were arrayed the German military orders, whose mission 
it was to be the outposts of the West against the heathen. 

Szydlow and Liegnitz^ — ^In Jan. 1241 Sabutai, with the 
prince Batu as his nominal superior, concentrated the Mongol 
forces in the region Lembcrg-I’rzemysl. Plis intention was to 
force the passes of the Carpathian barrier, and to march on the 
Hungarian capital. Gran. But whilst he thus made his main 
effort against the principal enemy, it was necessary to assure 
security against interference from the others. An advance into 
Hungary, with the Poles and Germans ready to fall cn his right 
tlank, would be hazardous. It W’as necessary to crush thc.se 
threats to his flank, and to ward off any premature intervention 
from Austria (the empire) or Bohemia. The tremendous vic- 
tories of Szydlow in Poland and Liegnitz in Silesia have caused 
some historians to imagine that the Mongol purpose was a general 
conquest of Europe. But it was no part of Sabutai’s strategy 
to advance into the hilly and wooded regions of western Europe, 
whore the Mongolian horsemen would be at a disadvantage, and 
their system of tactics unsuitable to the country. The plain 
of Hungary was his goal, and he kept to it unswervingly. 

He divided his force into four armies. Three of these he as- 
signed to the main operation, and the fourth he used to achieve 
his secondary object — the removal of the danger on his right 
flank. This army, under Kaidu, moved first, as had Chepc’s 
detachment into Fergana. At the beginning of March 1241 it 
crossed the Vistula at Sandomir. Then it fell upon the Polish 
armies of Boleslas and Miecislas at Szydlow and crushed them. 
Kaidu swept on at hurricane speed, took Cracow, and then 
Breslau; on April 8 he met at Liegnitz the German forces under 
Duke Henry of Sil::sia, together with the orders of the Templars 
and Hospitallers, and the remains of the Polish troops. A day’s 
niarch to the south was the army of King Wenceslas of Bohemia. 
I’he Mongols, who were inferior in numbers to the troops of 
Duke Henry, struck on April 9 before the allied armies could 
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effect a junction, and inflicted a terrible disaster. In less than a 
month the Mongols had covered some 400 miles, fought two 
decisive battles, taken four great cities, and conquered Poland 
and Silesia from the Vistula to the borders of Saxony. 

Advance into Hungary. — But while they had been fulfilling 
this mission of security, Sabutai had wiped out the Hungarian 
army. He advanced into Hungary in three columns, of which 
the two flank cclumns traversed the circumference of an elon- 
gated circle, while he himself with the central mass started later 
and went through the diameter, 'riius he set up his forces in a 
close-linked and secure system with true economy of force, as 
was later the Napoleonic method. The dates of departure and 
the routes were evidently so arranged that the three columns 
should converge and join hands on the Danube near the. Hun- 
garian capital, where the main enemy forces were likely to be met. 

'I'he central mass — the last to move — iorced the pass of Ruska 
on March 1 2, and advanced by the valley of the 'I'heiss to the Dan- 
ube near Gran. Rarely, if ever, in history has the speed of its ad- 
vance been af)proached. Sabutai’s advanced guard arrived at the 
Danube on the 15th, and Sabutai himself with the main body came 
up two days later. Within a fortnight all three armies had assem- 
bled, and Sabutai confronted Bela of Hungary, w'hose army lay 
across the Danube. 

At this moment, however, Kaidu’s detachment had yet to fight 
the battle of Liegnitz, and Sabutai would be uncertain of the situ- 
ation as regards the other enemy armies. Moreover, it would have 
been difl'icult for him to force the crossings of the river under the 
eyes of the enemy, nor would it have been wise to light a decisive 
battle with the Danube at his back. Henci* he executed a true 
strategic retreat towards his base at Munkaez, luring on his enemy 
away from the protection of fhe Danube and the 1 liance of rein- 
forcement. The retirement was carried out slowly, taking six ilays 
to reach the Sajo river, half the distance. Then suddenly he de- 
livered his crushing suri>ri.se blow. In the night he crossed 
the Sajo and at daybreak he struck. By midday the Hun- 

garian army ci*ased to exist, Bela was in flight, and more than 
70,000 of his men were left dead on the batflelield. 

For this battle we have accounts suflifiently reliable to grasp 
the Mongol tactics, ('onternporary observeu's w'ere impressed, 
above all, by two features: first, the speed, silence, and mechanical 
perfection of their evolutions carried out by signals with the black- 
and-white flags of the squadrons; second, the deadliness of their 
fire. Their oppements, in the words of a chronicler, “fell to the 
right and left like the leaves of winter.” I’he armi(‘s of the middle 
ages, until the English archers in the next century, relied almost 
entirely on shock tactics. But the Mongols, as Plano Carpini 
.says, “wounded and killed men and hor.ses, and only when the 
men and hor.ses arc worn down b\ the arrows, do they come to 
close c|uartcrs.” 

After this holocaast, Hungary was occupied without further 
fighting. There was no a(tem|)t to i)u.sh farther into Europe, apart 
from one reconnaissance into Austria. But at the end of the year 
Ogdai died at Karakorum, and the ])rinces were all eager to com- 
pete for the .successicjn. As a result the Mongol armies and their 
leaders decided to return east. The evacuation of Hungary was 
carried out systematically and without interference, and Europe, 
wondering at its deliverance, began to enshroud both the causes of 
its defeats and the strength of its conquerors in a cloud of legend. 

(B. H. L. H.) 

MONGOLIA, the name given to a vast tableland in Central 
Asia, the traditional home-country of the Mongol peoples and 
formerly a definite “dependency” of the Chinese Fanpire, but 
now divided into two very distinct cultural and political entities. 
Inner Mongolia, which is becoming absorbed into China, and 
Outer Mongolia, a republic in close relations with the Ru.ssian 
Soviet Federation. The later stages of the i)olitical evolution and 
the significance of the prc.sent situation can most easily be 
appreciated in the light of the physical geograf)hy of the country, 
its natural divisions and their re.'jpective orientation. 

Mongolia in the phy.sical sense is essentially a plateau varying 
from 3,000 to 5,000 feet in altitude and composed of granites, 
gneisses and crystalline schist.s of Archean and Primar>" age. It 
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is borflrrcd on the north-west by the extensive mountain-complex 
of the Altai, Tannu-ola and Sayan groups, and on the north-east 
by the Trans-Baikalian Highlands. On the south-east it is sepa- 
rated from the Plain of north China by a belt of pronounced 
scarps whose continuation northwards in the high faulted scarp 
of the Great Khingan delimits the plateau on the side of Man- 
churia. On the south-west it abuts against the lofty Nan-shan, 
the outermost of the great chains which enclose the Tibetan 
plateau. Only on the w-e.st does the Mongolian tableland sink 
to lower levels in the Jungarian depression and the Tarim basin 
on either side of the Ticn-shan. Physiographically Mongolia 
falls into three clearly marked divisions; — 

1. The central or Gobi region (scr also under Gobi) on the 
whole the lowest and most uniform portion of the plateau. It 
forms an elongated shallow depression within the })lateau and 
has as its rim on the south-east and east the plateau-edge formed 
by the In-shan series of scarps in Inner Mongolia and the faulted 
scarp-edge of the Great Khingan; while on the north-west it is 
delimited by the sloping edge of the broad Altai-Khangai-Kentei 
mountain-complex. It thus runs with successive decrease of alti- 
tude from the foothills of the western Nan-shan in the south-west 
to the Khingan foothills in the north-east. Isolated and weathered 
hill-ranges of low altitude characterize the surface of Gobi, wdiich 
is generally covered with gravel, sand or even marked by bare 
rock. Rivers are absent save on the northern margin where the 
Kerulen drains an area really foreign to (iobi — an area of moun- 
tains and valleys constituting the first outliers of the Yablonoi 
mountain-system of 'JYans-Baikalia. 

2. The north-western mountain-complex which has been com- 
pared in its character w'ith the Bohemian block in Europe. It is 
in the nature of an uplifted massif enclosed by mountain ranges 
(Altai, Khangai, Sayan) in places marked by faulting. It may 
even be the counlcri)art, on a smaller scale, of the Tflietan 
plateau. The general level of the valleys in this region is about 
3.000-4,500 feet above sea-level. The whole is well drained by 
rivers, some of which, e.,c., the Kobclo and 'less, enter bracki,sh 
or .salt lakes with no outlet. The largest lake, the Kosso-gol 
(5,320 feet ), close to the Siberian frontier, occupies the highest 
pan of this mountainous region. At least two high basin-areas 
can be distinguished: a. That of the Yenisei headstreams (or 
Urianghai ba.sin); entirely mountain-girt by the Sayan on the 
north, the Tannu-ola on the south. The Door is di.s.sected by 
rivers but is nowhere less than 1,700 ft. in altitude, b. A .series 
of lake-ba.sins at different levels contained between the Tannu-ola 
and Altai further south. I'hese are remnants of larger lakes which 
have shrunk as the result of progressive de^iccalion. The largest 
is I’bsa Nor, occupying an extensive plain, while further south 
is Kirghiz Nor, and a third grou]) round Kobdo (Kaira Ussa and 
Durga Nor). 7 'his sub-region is one of lofty gravel plains pene- 
trating north-westward between the Khangai and Altai. The 
latter mountain range (or series of ranges) rises abruptly out of 
the Jungarian depression, in which its soutliern base lies at an 
altitude of only 1.000-3,000 feet, to heights of j 0-11,000 feet 
(decreasing eastward). The northern ba.se of the Altai rests on 
the high plateau at a considerable height (4,260 ft. at Kobdo). 
Thus the long .steep southern scarp-face and the short northern 
slope to the high plateau behind give this system the character 
of a series of tilted fault-blocks. The Kentei and other mountain 
ranges to the west of Trga seem partly to enclose the basin formed 
by the headstreams of the Selenga-Orkhon. 

3. South-eastern Mongolia, on the inner or Chinese side of 
the (iobi, is like the north-west in being much more diversified in 
character than the central portion of the plateau. It contains 
an outer and an inner serie.s of chains. The outer scries forms 
parallel ranges (Suma-Khada, Ta-tsing-.shan, Khara-narin-ula and 
others) w-hich if not homologous with the great Khingan, are at 
any rate analogous to it and constitute the south-eastern scarp- 
edge of the whole i)lateau, sloping gradually north-westward to the 
Gobi depression. The inner series is made up of denuded fold- 
chains partly within the line of the Great Wall (in the neighbour- 
hood of Kalgan; and forms the frontier-zone between Mongolia 
and the alluvial plain of north China. Between these two series 


is an intermediate zone of lower elevation and this is economical!}’ 
the vital part of “Inner Mongolia.” Of a different character, how- 
ever, is the more or less level Ordos plateau contained within the 
immense Hwang Ho loop. It has the appearance of an ancient 
stable block; its surface of sandy or loamy soil is in parts nut 
unsuited for agriculture, especially with irrigation. The surface 
of Inner Mongolia is marked by numerous small brackish or salt 
lakes. 

Differences in Climate and Vegetation. — The difference^ 
here noted between the three major regions of the Mongolian 
tableland arc further accentuated on climatic and vegelational 
grounds. The plateau as a whole is naturally characterized by 
dryness and great seasonal range of temperature, f.e., “conlineii- 
tality.” During the winter half-year the Asiatic high pressurr 
system is centred over the northern edge of the plateau, while 
pressure is lowest in June, July, August, 'fhe whole area is one 
of outllowing winter and inflowing summer winds. The latter 
come from two main directions: west or north-west affecting 
Outer Mongolia, and south-east (monsoonal) affecting Inner 
Mongolia. The difference in mean temperature between the north- 
west and south-east of the plateau is considerable, amounting to 
about 20*^ F on the average of the year. But the contrast is 
much greater in winter than in summer when the temperature i.s 
relatively uniform over the whole area. The AlLai-Sayan moun- 
tain-complex in the north-west partakes essentially of the Siberian 
climatic regime; the winter cold and annual range of temperature 
are here at their maximum. The total annual rainfall (including 
heav\' snowfall) averages 10-20 in., but coming as it does from 
the west is not of the “monsoonal” type. Winds are probably 
not .so strong or fre(iuent as in Gobi, for Urga (on the edge ol 
the region) is reported to have calms on 40%* of the days in the 
year. It has a mean January tenijicrature of 15'' F and a mean 
July tcmperalure of 64"* (tempered by altitude) showing an 
abnormal range. The average annual rainfall here is between 
9 and 10 inches, W'hich is less than that of the north-west as a 
whole. The Gobi ret>re.sents the classic example of a region with 
an extreme or continental climate. Winds blow unimpeded alinusl 
all the year round, mainly from the north-wrest. The rainfall i.s 
almost negligible in the real Gobi; the dryness is due to tin* 
fact that rain-bearing southerly winds have deposited their mois- 
ture on the succes.sive high marginal ridges which border the 
plateau on the south-east. 

On the other hand the Pacific influence is reflected in the 
climate of Inner Mongolia which more than any other part of the 
plateau is definitely affected by the monsoonal regime of summer 
In the w’intcr half-year winds are predominantly from the north 
west bringing extreme cold; while dust-storms arising in Gobi 
arc a common feature. The summer monsoon from the south- 
east brings the rains, averaging from 10 to 15 inches annually 
along the plateau edge, beyond which they rapidly die away. 

The vegetatiorial conditions correspond closely to these con- 
trasts of climate. The north-west has Siberian affinities. On 
both sides of the Sayan are dense forests of larch, cedar, pine 
and deciduous woods characteristic of the Siberian flora. The.^e 
decrease to their southern limits on the northern slopes (only) 
of the Khangai and Tannu-ola. With this exception the .surfaec 
of this lofty mountain-complex is marked by prairie-land, fur- 
nishing excellent pasture in the wide basin-like valleys or plains. 
The rivers of the Urianghai basin are abundantly stocked witli 
fish and the meadow-land of the floor of the basin affords very 
rich pasture; the area also contains valuable mineral deposits, 
and is capable of supporting a larger population. From the 
Tannu-ola southwards, the treeless zone extends to the unforcsted 
Altai; the gravel surface generally yields dry prairie-land. 

The Gobi division, as a whole, must be regarded rather as a 
steppe-land than de.sert proper. On its northern limits aroun'l 
the Kerulen river, high mountains bearing larch and spruce woods 
alternate with river valleys which afford areas of good pasturi*. 
Steppes succeed southward, merging into the Shamo or Gobi 
proper which is barren of vegetation save in spring and early 
summer. Physiographically, climatically and vegetationally Gobi 
is a very real divide between Inner and Outer Mongolia, whose 
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atiinities in a physical sense are with China proffer and Siberia 
respectively. 

I'he description of Inner Mongolia as a “land of high grasses” 
implies its pastoral wealth, but much of it has also potential 
agricultural value. This is particularly true of the fertile zone 
from the Ala-shan along the alluvial course of the Hwang Ho to 
the north-rcast of Kalgan, j.e., along the intermediate belt between 
the plateau edge and the series of ridges within the Great Wall. 
The Ordos is a region of stunted steppe vegetation on the whole, 
but the In-shan series of mountain ridges (i.e., the plateau edge) 
contains well-watered and sheltered valleys yielding an abundant 
vegetation. 

POLITICAL GEOGRAPHY 

From very early times the Mongolian I’lateau was inhabited 
by nomadic groups but the term Mongol is comparatively late. 
It is apparently derived from mong (brave men), the earliest 
mention of which is in the annals of the Chinese T ang dynasty 
(618-907) where reference is made to the mon^-ku invaders. 
The original homeland of the historic Mongols was the area be- 
tween the Onon and Kerulcn rivers south-east of Lake Baikal 
whence they extended their conquests (soe Mongols) until their 
power reached its zenith in the vast empire of Kublai Khan (t^lb 
ccntur> 0 . The break-uj) of their empire and the fall of this 
dynasty (the Yiian) in China were followed by disintegration in 
Mongolia, where independent communities under separate chiefs 
came into existence. Soon afterwards the Manchu dynasty was 
established in China and, following the ])olicy adopted by the 
Han and T’ang dynasties, set about the task of controlling the 
critical steppeiands of the inierior. The Mongol tribes whose 
lands were adjacent to the northern frontier of China early sub- 
mitted but the more remote Khalka and Kalmuk tribc.s beyond 
the Gobi Desert were not brought under control until the reign 
of K’ang-hsi (1661-1721) or even later. Hence the present 
distinction between Inner and Gutcr Mongolia was foreshadowed 
at this period. In 1689, at the Congress of Dolonor, Mongolia 
accepted Manchu rule and for more than two centuries the entire 
area was a dependency of the Manchu Flmpire. But imm('diately 
after the fall of the Manchus in the Revolution of igii, the 
northern Mongol princes expelled the Chinese officials at Urga 
and declared their independence under the rule of the Li\’ing 
Buddha. The political distinction between Outer and Inner 
Mongolia then finally emerged and corrcs])onds essentially to 
the natural divisions distinguished on phy.sical grounds. The 
arid, almost empty w'astcs of the central Gobi separate the two 
relatively fertile marginal areas to the north and south which 
form the cores of Outer and Inner Mongolia respectively, the 
one orientated towards Siberia, the other towards China. In 
outlook, in political status, the composition of their population.s 
and in the trend of their economic development, these two di- 
visions are now quite distinct and the terra “Mongolia” used in 
a political or even in an ethnic sense has now little significance 
save in relation to the northern republic. 

Inner Mongolia comprises a broad belt adjacent to the 
northern border of China from south Manchuria on the east to 
Kansu on the west. Its nortliern boundary against Outer Mon- 
golia runs through the heart of the desert to the great Khingan. 
its eastern boundary with Manchuria extends Ijeyond the 
Khingan and runs south-eastwards almost to the coast of the 
Gulf of Liao-tung to include the broken eastern extension of the 
plateau. The boundary is parallel to the coast for a considerable 
distance, leaving to Manchuria only a narrow sill traversed by 
fhe main route from Peking to Mukden. Gtiposite Shan-hai-kwan 
(“the Gate between mountain and sea”) it turns west lo follow 
the line of the Great Wall along the scarplands north-west of 
Felting. Much of this eastern portion of Inner Mongolia, known 
as Jehol, is drained towards and geographically related to Man- 
churia. From Kalgan the southern boundary follows the outer- 
most scarp along the Great Wall and traverses the Ordos plateau, 
crossing both arms of tlie gigantic loop of the Hwang Ho. Finally 
‘t runs north-west into the desert, forming in this western section 
the northern border of the Kansu corridor. 

The outstanding features of Inner Mongolia are the progres- 


sive development of Chinese influence and the replacement of 
nomadism by agriculture and pastoral farming. In the seven- 
teenth century there were few Chinese out.side the Great Wall, 
nor did the early Manchu Emperors encourage emigration. But 
the Dynasty in its later years, inspired by fear of Japanese 
pressure from the east and Russian pressure from the north, 
adopted the Chinese policy of coloniz;itioii and of direct control 
of the Mongol tribal organizii lions through Chinese official^ The 
establishment of the Republic was followed by a complete 
political re-organization of Inner Mongolia, bringing it into 
integral relationship with China proper. With the addition of 
the portions of the provinces of Chihli and Shan.si wdiich lay 
to the north of the Great Wall there were, formed in 1914 the 
three administrative areas of Jehol, Chahar and Suiyiian (with 
capital cities at Jehol, Kalgan and Kweihw’ating respectively ) 
while the semi-desert region of the extreme west was constituted 
the military district of Sitao and placed und<*r the control of 
Kansu. Shortly afterwards the Revolution which terminated 
the Tsarist r^ime destroyed Russian influence in the south and 
allowed the policy of active Chinese assimilation to proceed un- 
checked. The process has been carried a stage further by the 
introduction of the hsiett (county) system and the usual ma- 
chinery of provincial administration, and the complete incorpora- 
tion of at any rate Chahar and Suiyiian as i)rovinces of China 
seems only a question of time. They are included in the northern 
grouj), which comprises lloi)eh (forme.rly Chihli) Shansi and 
Kansu, at present under the control of Yen Hsi-Shan, the 
Governor of Shansi. (Svt' under China: Ad mini si rat ion. ^ Jehol 
is at present in a slightly different category, since it is within 
the Manchurian sphtre. In all es.scntial respects, however, it 
is becoming as Chinese as Chahar and Suiyiian and this trinity 
is often known as the “Thri‘e North Western JVovinces” in 
contra-distinction to the “Three Eastern Provinces” of Man- 
churia. 

Inner Mongolia niay now be regarded a.s virtually a large ex- 
tension of China to the north-west. It is of great importanc e both 
as an outlet for colonization and a new field for agricult und ;irul 
jrastoral development. The influx of Chinese has naturally been 
greatest in tho.se districts offering the best prospects for tillage. 
These include (a) the valleys and terraces lying within the inner 
belt of scarps in Jehol and Chahar, esjiecially along the route 
of the Peking-Kalgan-Suiyiian Railway, (b) the intermediatcj 
belt betweem these and the outer scan)s which form the plateau 
edge and (c) the alluvial lands round the northern bow of the 
Hwang Ho which embraces in the north of Ordos a valuable agri- 
cultural plain known a.s the Ho Tou. In the.se districts the popula- 
tion is now overwhelmingly Chine.se and nomadism has practically 
disap})cared. The agricultural “from " is ai)proxiniat(‘Iy represented 
by the plateau edge extending from the Jn-shan chains towards 
the great Khingan, beyond which line the scanty grasslands, 
merging into desert on the northern frontier, still support scattered 
groups of jxi.storal Mongols. Th(‘ central portion of the Ordos 
plateau, enclosed wdthin the grc'at ))end of the Yellow River, 
represents an “inlier” of this pfK)r stepi-ieland type and is also a 
pa.storal area inhabited by Mongol nomads or semi-nomads, 
but is now encircled by agricultural lands which are still expand- 
ing. Recent estimates place the total population of Inner Mon- 
golia at about one and a half millions, of whom the great majority 
are Chinese. There is but little intermixture, for where the 
Chinese farmer arrives with his spade the Mongol w^ithdraws 
with his herd. Only in very exceptional cases chxs the Mongol 
adopt agriculture. Two enrirtily different economic .systems are 
in conflict and the herder, no longer .supported l)y military fon e. 
must give way to the fK-asanl. But much of Timer Mongolia is 
better adapted for animal rearing than for any other economic 
use and the Mongols, with improved methods, may yet find their 
place in the De\v regime. From time imniemorial ('hina has been 
a great market for Mongolian ponies, and the demand has in 
recent years been raised by military needs and th(‘ in( rease of 
horse-racing in the big cities, which has led some of the Mongol 
herd-owners to take an interest in sy.stianatic breeding. With 
the support of the chiefs an important experiment in dairy-farm- 
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ing on modern lines but adapted to Mongol methods has been made 
in Chahar with very considerable success, and Kalgan, Peking 
and Tientsin arc increasingly important as markets for pastoral 
products of all kinds. The agriculture carried on by the new 
Chinese colonists (who are so far mainly Mohammedans), or by 
the large class of seasonal workers from Shansi, is naturally of 
the type characierislic of North China — oats, wheat, buckwheat, 
millet^ rapesecd, kaoliang, sesamum and beans being the principal 
crops. The low rainfall makes tillage without irrigation some- 
what precarious, but in some districts irrigation is possible on 
quite a large scale, notably in the Wuyuan district of Suiyiian. 
Here around the north-western angle of the great Yellow River 
bend, an extensive system of irrigation canals between the present 
course and a deserted channel to the north has converted over 
150.000 acres of arid land into productive fields. Elsewhere irri- 
gation must mainly depend on wells and storage of water in the 
mountains. In the non-irrigated lands, dependent upon rainfall, 
mi.xed farming, combining stock-raising with tlie cultivation of 
the soil, is being strongly urged ujinn the Chinese settlers, whose 
natural inclination is to rely exclusively on their crops. It is 
noteworthy that afforestation is being actively promoted by the 
authorities in Chahar and Suiyiian. In the aggregate there is a 
considerable number of small-scale industries, mainly ba.sed upon 
pastoral products. They include the manufacture of rough 
woollen cloths and rugs, the preparation of felt, furs and leather, 
soap factories in which the acrid Mongolian ‘‘butter” is used, 
and paper-making from hem]) ropes. Kalgan is the chief emporium 
of the skin and fur trade and the main collecting and distributing 
centre for Inner Mongolia. (See KAUiAX.) Peking (Peiping) and 
Tientsin are the two chief extcmvil markets but there is a growing 
Japanese demand for the pa.storal products of this region, more 
ejip)ecially cattle. 

Transport in Inner ^Mongolia is still mainly dependent upon 
camels, horses and ox-carts, using the ancient caravan tracks, but 
motor and rail traflic is steadily increasing. A feature of recent 
years has been the construction of motor roads by soldier colonLsts 
on the model adopted in Shansi, W'ho.se governor (Yen Plsi-Shan) 
is in charge of Inner Mongolia. Motor scr\iccs now operate be- 
tween Kalgan and Urga (Outer Mongolia), Kalgan-Dolonor 
(200 miles), Kalgan-Pingtichuan (170 milf\s), Pingtichuan-Pang- 
kiang (250 miles), Paol owchen-Ningh.sia in Kansu (400 miles) 
and another is planned from Kalgan to Jchol. The construction 
of the Peking-Kalgan-Suiyuan Railway has already been of great 
value in the development of Inner Mongolia and is noteworthy 
as having been entirely constructed and maintained by Chinese 
capital and engineers. It follows ilic ancient caravan route up the 
historic Xankow pass and taps not only some of the richest 
agricultural and pastoral lands but also a mineral district of 
considerable value. In recent years it has been pu-shed slowly 
westwards as far as Paotowchcii, the present terminus, on the 
northern bend of the Hwang Ho. .Another important railway is 
now^ projected to link Peking with Jchol, the most easterly of 
the Inner Mongolian “provinces.” It is to be in three sections: 
Peking-Jehol (130 miles), Jehol-Chihfeng (140) and Chihfeng- 
Tungliao (330), there to connect wdth the new Chinese railway 
.system in western Manchuria. It should be noticed that the 
development of Inner Mongolia must incvital)ly increase the 
importance of Peking, its natural point of intersection with north 
China. 

Outer Mongolia or the Mongol People’s Republic. — ^fhe 
proclamation of the independence of Outer Mongolia and the 
expulsion of Chinese olVicials by the Mongol princes assembled 
at Urga after the’ fall of the Manchu Dynasty in 1911 have been 
already noticed. Since then the country has passed through many 
IX)litical vicissitude.s and ha.s been the scene of more than one 
revolution. Its present status, so far as it can be dearly defined, 
was determined by the evcnis of 1024. In that year the death 
occurred of the last Khutukhtu or “Living Buddha,” the theocratic 
ruler of the tountr>’, who claimed to be the incarnation of a 
disciple of Buddha. It was almost immediately followed by a 
revolution fostered by agents of the Soviet Russian power, which 
was then actively pursuing the policy of recovering control of 


the central and eastern Asiatic lands formerly belonging to or 
within the sphere of influence of the Tsarist Empire, but which 
as a result of the Russian Revolution had been lost for the 
time being. The Mongol Revolution of 1924 establi.shed the 
Mongol People s Republic and in November of that year a 
constitution was promulgated in the name of the First Great 
Huruldan (People’s Assembly), the object of which was “to 
inaugurate in the country a republican regime, without a Presi- 
dent at the head of the State, all supreme power to be vested 
in the Great Assembly of the People and in the Government 
elected by the latter.” 

The following were declared to be some of the chief objectives 
of the new regime : 

1. “The abolition of the remains, of the feudal theocratic 
regime and the strengthening of the foundations of the new 
republican order on the ba.sis of a complete democratization of 
the administration of the State.” 

2. “All the lands and mineral wealth, forests and waters and 
their resources ... (to be) the property of all the people.” 

3. “The unified economic policy of the country ... to be con- 
centrated in the hand of the Government and a State monopoly 
of foreign trade to be introduced.” 

4. “The labouring people ... to be armed by means of the 
creation of the Mongol People’s Revolutionary Army and through 
the military training of all labouring youth.” 

5. The separation of Church and State and the establishment 
of the principle that “religion is the private concern of every 
citi;:cn.” 

It was decreed that the Great Huruldan or People’s Assembly 
.should be composed of the representatives of the “aimaks” (i.r., 
the old tribal units) and towns, as well as of the units of the 
army; and that there should be local huruldans corresponding 
to the “aimaks,” “hushuns,” and other territorial divisions, thus 
preserving certain features of the old social organization for 
purposes of local government. 

In its general character this constitution follows the Soviet 
model, and the Revolution of 1924 is generally interpreted as 
marking the absorption of Outer Mongolia into the Russian 
Federation of Soviet Republics. But technically China has not 
abandoned her Suzerainty which was even admitted by Rus.sia 
in the year following the cstabli.shment of the Mongol Republic. 
In a statement on Russian foreign policy in 1925 Commissar 
Chicherin said: “The Soviet Government recognizes Mongolia 
as part of the whole Republic of China, enjoying, however, 
autonomy so far-reaching as to preclude Chinese interference 
with the internal affairs. ... It ought to be noted that after 
several crises the internal situation in Mongolia has settled down 
and been consolidated on a basis similar to the Soviet system.” 
It would be haZvTrdous to say that Outer Mongolia is being ab- 
sorbed by “Russia” in the same sense that Inner Mongolia is 
being absorbed by China, for the attitude of the Mongol people 
and the ultimate political orientation of Eastern Siberia are both 
uncertain. All that can safely be asserted is that Outer Mongolia 
has broken away from China and that her economic relations 
and political affinities are now with the Soviet Federation. 

The Mongol People’s Republic is bounded on the north-wTst 
by the high crests which form the buttress ranges of the plateau, 
and extend from the Altai through the Sayan mountains — es- 
sentially a natural frontier. The boundary then passes well to 
the south of Lake Baikal, cutting across the Selenga-Orkhon and 
Kcrulen river-systems which orientate this north-eastern section 
of Mongolia towards Trans-Baikalia. Its short eastern boundary, 
abutting on Manchuria, lies to the west of the great Khingati. 
The southern boundary with Inner Mongolia follows the centn 
of the Gobi. The total area of the state is probably about 1,000.- 
000 square miles, but the productive regions are concentrated in 
the north near the Siberian frontier, where the grassland become.^ 
richer and grades into forest on the mountain slopes. In contrast 
to Inner Mongolia the population is essentially Mongol, com- 
prising two principal tribal groups: the Kalmuks in the west, the 
Sharra and Khalkhas in the east. These are the purest and most 
t>’pical of the Mongols, but the Buriat tribes of Trans-Baikalia, 
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although mixed with other racial elements, are closely related 
to them and form another point of contact with the Russian • 
sphere. The differences between the Khalkha, Kalmuk and Buriat ] 
dialects are comparatively small (see Whymant, A Mongolian 
Grammar [1926]). There is hardly any Mongol literature, partly i 
because the written language is very different from the colloquial, 
and partly because the liturgical lamaist books are written in 
Tibetan. Lama-Buddhism is everywhere the popular religion. It 
gradually replaced Shamanism from the time when Kublai Khan 
adopted Buddhism and instituted the Dalai Lama, the Pope of 
the Tibetan and Mongolian Buddhists; and its spread was en- 
couraged by the Manchu Emperors as a convenient instrument 
for taming the wild Mongol nature. Buddhism has indeed ap- 
preciably changed the habits and outlook of the Mongols as a 
whole, converting a race of virile warriors into inoffensive and 
generally indolent herdsmen. Their potential military strength 
was further sapped by the Manchu policy of weakening the 
original tribal organization and bringing it under the control of 
their officials. It remains to be seen whether the abolition of 
the theocracy, the revival of military training and association 
with the Soviet regime may again alter the bias of the national 
character. The Mongols were formerly the classical example of 
pure nomads, but, as part of the general change in their mode 
of life induced by the Manchu policy of restricting tribal organi- 
zations to fixed areas, they have in large part settled down, 
although seasonal movement between wdnler and summer pastures 
by individual families is .still common. The herds remain the 
chief source of wealth. According to the l.':lest available informa- 
tion (192S) there are in the Republic ap]iroximately 1,340,000 
horses, 270,000 camels, 1,500,000 oxen and 10,600,000 .sheep. It 
is also the avowed policy of the Mongolian government to foster 
the development of local industries by a protective tariff. Trade 
relations are now almost entirely with (he Soviet I^Vdcration, and 
Outer Mongolia only communicates with the outer World through 
carefully regulated Soviet channels. Not only has the iminitrra- 
lion of Chinese been forbidden but the formerly extensive trade 
between Kalgan and IJrga has greatly dwindled. Urga, the chief 
emporium of the country, now trades chietly with Kiakhia, on 
the frontier 170 miles to the north and the terminus of a branch- 
line from the Trans-Siberian Railway. The trade w'ith Russia 
is reported to have increased from 7,115,000 roubles in 1925 to 
12,186,000 roubles in 1926. The chief exports are wool, skins, 
furs and horns together with sail, and some gold. In addition to 
many gold mines, of which few are at pres(?nt worked, there are \ 
deposits of copper, tin, iron and silver, but no general statement | 
as to the mineral wealth of the country can be made. Within j 
the Republic communications are mainly restricted to the caravan . 
tracks but contact with Siberia is being developed in various 1 
ways. In collaboration with Soviet Russia new telegrajih lines 
ha\'e been planned and in part constructed, and steamer services . 
inaugurated on the Selenga and Orkhon rivers. A railway agree- 
ment is rej^urted to have been made in September 1926 b tween 
the Union of Socialist Soviet Republics and the Mongol People .s ; 
Republic, by which the former has undertaken to build a railway | 
between L’rga and Chita; one-fourth of llic const rin tiona! expenses 1 
is to be borne by the Government of Outer Mongolia and the rest 
by the Government of the U.S.S.R. which is to have control of ^ 
the line and liberty to exploit the resources of a belt roo versts ] 
in width on each side of the railway. According to the latest | 
estimates (October 1928) the population of the Mongol Re- 
public contains 579,000 Mongols, 90,000 Russians and 7,000 
Chinese. 
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ANTHROPOLOGY 

The terms “Mongol" and “Mongolian" have been very much 
abused owing to the fame of Jengbiz and Kubla Khan, and are, 
indeed, often atiplied to all the inhabitants of the Far East. Mon- 
gol should, however, be limited to a jiurely linguistic and national 
sen.se and should include only the speakers of Mongol languages, 
who are connected to a certain extent culturally, and often only 
distinguished from their cousins the I’urks, by diflerence of lan- 
guage. I‘hysically, although probably to a large extent Arrnenoid, 
they have come into contact with a varii^ty ol other stocks which 
have considerably modified the original type, which varies from 
district to district. Within hi.'‘torical times the Mongols have wan- 
dered far and wide over an area whidi has always been thinly 
populated. On the other hand, among nomads over a large area 
there is apt to be le.ss divergence of type than in a settled popula- 
tion of relatively greater density. 7 'hese two different aspects will 
serve to explain lludr remarkable homogeneity which ajipears in 
spite of local diffenaices. The racial history of the Mongols as an 
entity begins with jenghiz Khan, whose father wa.s the ruler of only 
40,000 tents. Jenghiz was horn about 1 165 “with a piece of clotted 
blood in his hand." Mis horoscope foretold a bloody career, and 
the proplu't in this case did not lie. Me succeeded in binding the 
Mongols into a loose political organization, which in its onginal 
form did not survi\e lii.s death, but the fruits of his military genius 
were suflicient to carry the Mongol hor.sernen over most of Asia 
and as far into Europe as the waills of Vienna. Under Kubla Khan 
the Mongols conquered China and held it for a briid period. Their 
racial history has, however, always been of varied fortunes; they 
have advanced we.st wards and southwards and they have retired 
again. Under the Mings, Inner Mongolia, one of the most typical 
Mongol countries, was cultivated by the Chinese, and to-day the 
Chinese are once more invading with the idough this virgin prairie 
land, “the countr>' of the long gra.ss.” (Sec Mosun.s.) 

Racially, these slow movenienis are probably more important 
than the greater calacly.smic invasions of the Mongol armies. 'J'hc 
Cbine.se, being .sedentary agricuit urists, definilely establish their 
racial type wherever they .settle. 'I’lie nomad Mongol, with his per- 
petual movement, makes Iremeiiduus incursions, but owing prob- 
ably to the smallness of his nuirif»ers in relation to the area occu- 
pied does not j)ermanently i“staLlish his type where there is racial 
competition from peoi)le who settle a .smaller area with a denser 
population. 

The Mongols may be conveniently divided into three groups: 
the Western Mongols or Eleuts (f/.v.), wffio are called Kalmucks 
by their neigh[)oiirs ; the Central Mongrels or Buriats (<7.1’.); and 
the Eastern or “true” Mongols, the descendants of Jenghiz s sol- 
diers, at present inluibiting (iobi a.ad Inner Mongolia. 

Social Organization. — ^The Mongol social organization is 
somewhat complicated owing to its dual nature, partly ecclesiasti- 
cal, partly military (among the Muslim Mongols the ecclesiastical 
organization does not, of course, exist and their social system is 
similar to that of the Turks). The lay population is divided into 
two classes, the serfs and the nobles, to certain families of whom 
: the hereditary princes (jassak) belong. The clergy include the 
; higher clergy — that is, th(' living Buddhas who, except in one 
j case, which is hereditary, are chosen at birth as “reincarnations,” 
! and the lamas, it being nccc*s.sary for the religious bt fore taking 
! the VOW'S to obtain the permission of his overlord, — and the ec- 
' clesiastical serfs, who are presented by their chiefs to monasteries. 
, The clergy are celibate, but the laity are polygamous, to a greater 
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or lesser extent, and at least in Inner Mongolia to-day about 
males out of three take vows. The laity are organized for the most 
pari on a military basis, the religious being excused service. 

I'he unit of organization is the bak or group, a small conglom- 
eration of tents on the steppe, governed by an elected eider. A 
number of groups form a banner under its hereditary prince, usu- 
ally the eldest son of the last prince, although certain princes, 
known as “seal-less" princes, and some nobles have no banner. 
The adult males are also organized into troops of horsemen and 
(he latter into regiments. The prince has complete control over 
the persons of his .'iubjects, although to a rorlain extent the old 
steppe law has been modilied by the Russians and Chinese in their 
re.spi'tiive territories. Its first and foremost i)rineiple is military; 
disobedience to the khan or his subordinates is immediately pun- 
ished by death. Otherwise crimes are punished by a payment, usu- 
ally in kind, cattle, sheep or camels, to the sufferer or his group. 
The banners are grouped together into a confederacy, which forms 
f3art of the heritage of a single princely house, and w'as formerly 
ruled by the ancestor of all the princes who now hold the more or 
less iiAclependent banners which compose it. The Manchus some- 
w’hal modified this system by introducing leagues with elected 
princes, managing to secure the election of their nominee, mo.st of 
the confederacies more or le-ss corresponding to existing confed- 
eracies. 

The mode of life is intimately associated with geographical con- 
ditions. The food quest is limited practically entirely to the pro- 
ducts of their herds; chietly of sheep and ponies. They have two 
types of houses. The travelling lent is a simple ridge pole tent, 
covered W'ith dark felt. The more |K‘rmaneiit tent or yurt consists 
of a lattice framework standing upright to about a man's height, 
on top of w'hich is a slo|jing frame which forms the roof; a space 
i.s left open at the (op to allow the .smoke to escai^e, and the top is 
supi)orted by a central pole. The whole frame, roof and sides, is 
covered by thick felts and anchored by rojK's thrown over the 
whole structure and lied at the bottom to large stones. The yurt 
can be di.smantled in about half an hour. The Mongol villages con- 
sist of a small collection of tents, usually situated in a subsidiary 
valley, to be near wells in the main valley, but protected from the 
great winds of the plains. The village usually possesses some sort 
of corral to protect the weaker animals from wolves. Another im- 
portant feature is the great, pyramid of dried dung which in this 
treeless country .supplies the place of wood for burning. The flocks 
supply milk, mutton, wool, skins, and as a by-product of the milk 
a simple fermented liquor and a distilled and fiery spirit, usually 
called arrack, a w'ord which, however, is ap[)Iied in Turkish to 
grape brandy and practiially means a .spirituous liquor. Huge 
shaggy and very fierce dogs effectually keep off stray marauders | 
and wolves and act as scavengers, eating up all the bodies of dead i 
animals. The; .sheep are kept near the village both because they ! 
are looked after by the children and becau.se their droppings are so 
valuable. The pony herds are kept farther away. The Mofigols al- 
most live in the saddle, riding upright and shifting the weight from 
one leg to the other. The ponies in immediate use are kept tied up 
near the village, one especially fa.st and carefully trained ])easl 
being always at hand to act as the “Ins.soo'* pony. When a lieast is 
w^anted from the herd a rider niounled on this pony takes a rod 
with a noo.se at the end, picks out the beast he wants to take, rides 
up and drops the noo.se over its head, tightens I he iioo.se and plays 
il a.s a fisherman, riding it round in circles till it gives in. The las- 
soo puny mu.st be sufliciently fast to keep a neck ahead of any 
pony to he captured. The horsemanship of the Mongols can be 
iiest judged by the ride of one of their best men, who did the 1,500 
miles from Ulliassetai to I’eking in eight days, changing ponies at 
each of the posting places, 1 501. or .‘?o apart, w^hich used to be kept 
up along the imperial routes. Any man on a pony picked out of the 
herd wall think nothing of doing a hundred miles in one day. Along 
the trade routes camels are used, usually as pack animals, but 
sometimes for draught; elsewhere, howTver, the pony is the indis- 
pensable as.sociate of the Mongols. They do a good deal of trade, 
especially in horseflesh, and by these means supply additions, such 
as grain and sugar and tea to the products of their herds. In the 
taifia region, where game is more easily approached, many of the 


men are hunters. The craft of silver work is highly developed. 
Every married woman wears an elaborate head-dress of silver and 
stones, worked by the Mongols themselves. Although modern 
rifles arc being introduced into Mongolia as a result of the recent 
wars, their true weapon, which is still used ceremonially, is a bow 
made of horn backed by sinew. It is overstrung, i.e., in making the 
bow it is so moulded that the belly of the bow when unstrung is 
directed backwards, instead of forwards as it is when the bow i^ 
strung. Unlike so many other peoples in a similar stage of culture, 
the Mongols do not put all their amusements and recreation into 
certain feasts, but are alw^ays ready to try their horses with any 
available person, and take immense pleasure both in the casual 
race, whenever opportunity offers, and the more organized races, 
such as those which take place at Urga, where, in order to test the 
speed of the horses, only small children are allowed to ride. 

Religion. — ^Apart from the immigrant Chinese, two types of 
religion are prevalent in this region, Islam and Buddhism. The 
followers of the former religion include both Mongols and Turks. 
Thc}^ arc, as in C?hina, ahvays a turbulent clement in the popula- 
tion. They are often somewhat fanatical, and on the whole fairly 
strict, even to the extent of not smoking cigarettes, a practice 
wliich has Ix'come so general over the Muslim world. (Observa- 
tions made along the border land a few years ago by Buxton 
I suggest that the Muslims are spreading to a certain extent at the 
I expense of the Buddhists, probably owing, among other things, to 
the low birth-rate of the latter, but there do not appear to be any 
definite statistics. This increase among the Muslims is especially 
noticeable in the new towns which are springing up on the site of 
ancient cities which have fallen into ruin in the last few hundred 
years (since the great invasions of the Mongols in the 13th cen- 
tury). In a land where learning is not a conspicuous feature, some 
of these Muslims have a slight knowledge of Arabic, and, probably 
associated with their religion, a somewhat wider knowledge of the 
world than their neighbours. Apart from their turbulence, it would 
not appear that religious differences were associated with any great 
difference of cultures, and, indeed, except for the fart that the 
Mongols on the whole avoid towns, the two cultures have very 
many points in common. Buddhism in Mongolia is similar to that 
in Tibet (i/.r.) and presents no special local features. There are. 
however, certain local differences of interest. The lamaseries form 
the only permanent habitations in this land of nomads, but the 
lamas are not confined to their convents, and in practice large 
numbers of them arc wanderers. The older shamanistic religion 
exists side by side with the higher and more orthodox faith. 
xAraong a pastoral people the Buddhi.sl objection to the destruction 
of life cannot exist, and the slaughter of animals, and even their 
actual sacrifice, an idea entirely repugnant to Buddhist ideals, 
forms an important part of many Mongol ceremonies, including 
that of marriage. Over much of Mongolia there arc ancient obos or 
stone altars, placed especially on conspicuous, rocky outcrops. 
CVremonies take place at the.se obos at intervals. In the remoter 
districts shamanistic rites still take place, usually towards night- 
fall A fire is lit outside the tent and animals are sacrificed. The 
chief performer, man or woman, begins by reciting traditional 
spells and gradually works into a hysterical condition, during 
which he may see visions, and finally falls unconscious on the 
ground. In contrast to the regular Buddhist priests, however, ex- 
cept in Uriankhai there do not seem to be any regular shamans, 
their place being taken by anyone who is of such a mental con- 
dition as to be able to perfonn the ceremony; this matter is, how- 
ever, not certain. 

The general features of the mode of life of the inhabitants of 
Mongolia contrast very strongly with that of their most intimate 
neighbours the Chinese. They entirely lack any real form of co- 
hesion, and though the Mongol princes have at times been able to 
combine and conquer immense territories, the death of the khan 
has usually been the signal for the break-up of his dynasty. To-day 
their life can be seen probably most typically in the region south 
of Gobi, a region which at various times has been given over to 
Chinese agriculturists, in the Ming dynasty, for instance. The ef- 
fect of the building of the Great Wall of China was to turn the 
tide of the nomad westwards. The Chinese are pushing many miles 
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beyond the wall, into a country which is suited naturahy to pas- 
toral nomadism, and though the nomad cannot exist when the 
agriculturist has passed by, any slight change in environment 
which compels the agriculturalist to retire results in the land re- 
turning once more to pasture. 

Bibliography. — Sir H. H. Howarth, History of the Mongols 
(1876); A. Little, The Far East (1905); D. Carruthers, Unknown 
Mongolia (1913) ; M. A. Czaplicka, Thv Turks of Central Asia (1910, 
bibl.) ; L. H. D. Buxton, Geographical Journal, Ixi. (1923), J.R.A.I. 
Ivi. (1926) ; The Eastern Road (1924). (L. H. D. B.) 

EXPLORATIONS 

The existence of an Asiatic centre of origin or homeland where 
ancestral types of mammalian life developed millions of years ago 
and spread westward to Europe and eastward to America had long 
been a matter of purely palaeontological theory. In 1900 Prof. 
Henry Fairfield O.sborn, president of the American Museum of 
Natural History, New York, summarized his conviction of the 
truth of the theory and plotted on a map the regions in which he 
believed the great orders of mammals had originated. (Science, 
April 13, T900, p. 567.) His belief, however, was entirely based 
upon inductive rea.soning, for the fossil history of Asia was 
unknown. 

Central Asian Expeditions. — ^I'his prophecy was responsible 
for the original conception of the central Asiatic expeditions. 
After ten years of zoological work in various parts of Asia, plans 
look shape to test the theory by scientific exploration of the little 
known central Asian plateau. The main problem was to dis- 
cover the geologic and palaeontologic history of central Asia; to 
find whether or not it had been the nursery of many of the domi- 
nant groups of animals, including the human race; and to re- 
construct its past climate, vegetation and gemeral physical condi- 
tions, particularly in relation to the evolution of man. It was 
necessary that a group of specialists be taken into central Asia 
together in order that the knowledge of each man rnigl t supple- 
ment that of his colleagues. Probably no archaeologist could have 
dated the culture and unravelled the story of the dune-dwellers, 
a prehi.storic race which was discovered, without the assistance 
of other scientists. This was indeed the first exf)edilion of 
such magnitude to employ these methods. The fossil history of 
central Asia was completely unknown. The British had made .some 
discoveries of importance in India. In China fos.sil teeth and bones 
had long been sold for medicine and a few had been studied by 
Kngli.sh and German .scientists. Some interesting and im[)ortant 
finds had been made in Java, Persia and Asiatic Russia. But these 
all came from the edge of the interior continent. Literally, the 
only fossils known from the central Asian plateau were a few 
‘rhinoceros’' teeth discovered by the Russian explorer, Obruchev, 
in 1894-96. Mongolia is isolated in the hear* of a continent ; and 
there is not a single mile of railway in the country, which is 
nearly half as large as western Europe. The climate is extremely 
.severe; the temperature drops to —40® to —50® and the plateau 
is .swept by bitter winds from the Arctic. Effective palaeontolog- 
ical work can be conducted only from the beginning of April to 
October. In the Gobi desert, which occupies a large part of 
Mongolia, food and water are scarce and the region is so inhos- 
pitable that there are but few inhabitants. 

The physical difficulties could only be overcome by some means 
of rapid transportation and that transportation the motor car suc- 
ce.ssfully supplied. The automobiles could run into the de.sert, 
as soon as the heavy snows had di.sappearcd, at the rate of too m. 

day, penetrate to the farthest reaches of Mongolia and return 
when cold made work impossible. Camels, which other explorers 
had used, average 10 m. daily. Thus, approximately ten years’ 
work could be finished in one season. A supporting caravan of 
camels, with food and petrol (gasolene), must go out months 
before the motor parties. The ex|)edition of 1925 had 125 camels 
carrying 4,000 gal. of petrol, 100 of oil, 3 tons of flour, i 4 tons 

rice and other food in proportion. The caravan was to leave 
t>elroI and food at two depot: and wait at a well 800 m. out in 
Ihe desert. 

The 1925 expedition of 40 men comprised the following branches 
of science: palaeontology, geology, palaeobotany, archaeology, to- 
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pography, zoology and photography. The foreign staff included 
12 Americans and 2 British; in the native staff there were 26 
Chinese and Mongols, some being highly trained assistants. With 
so many branches of science represented it was improbable that 
all the men could find work in the same place at the same time. 
Therefore, the expedition was divided into four uni*s, each with a 
car complete with its own driver, interpreter, cook and camp gear: 
any unit could leave the base camp and maintain itself inde- 
pendently for several WH*eks if necessary. As a matter of fact 
the expedition was almost continually divided except on long 
marches to new localities; frequently there were four camps from 
20 m. to 100 m. apart. 

General Survey. — It beiame c\idc.nt that the first season 
must be devoted to a general survey of several thousand miles of 
country to locate and appraise its value for the e.special purposes 
of the expedition without attempting exhaustive work in any of 
them. 'I'he next year could then bt* one of intensive study, the 
amount of lime to be devoted to each locality be carefully planned 
in advance, and the staff adjusted accordingly. Since the main 
object of the cxp(‘dition was to test the theory of central Asia a.s 
the chief theatre of mammalian evolution and distribution, palae- 
ontology was most important during 1922-23. 

Contrary to expectations, rich fossil dcpo.sits were discovered 
immediately. Four days after starling in 1922 it was found that 
the main trail betw'een Kalgan, China and Urga, the capital of 
Mongolia, which had been traversed by several geologists, runs 
directly through three rich fossil betls — one Oligocene and one 
Eocene, of the age of mammals, and one Cretaceous, of the age 
of reptiles. The palaeontological work of the expedition, which 
was carried on under the direction of Walter (iranger, “revealed 
I the high central Asiatic plateau as the home of most of the terres- 
I trial dinosaurian reptiles nf Upper Jurassic and of Cretaceous 
time. In brief, these discoveries (‘stablish Mongolia as a chief 
center of northern terrestrial life-history from the close of the 
Jurassic time onwards to the very close of Pleistocene time” 
(Osborn). 

Since the middle of the age of reptiles, Mongolia has been con- 
tiniiou.sly a high, dry continent. As a result, fo.ssils “revealed 
e.sperialiy the hitherto unknown high continental life of Cretaceous 
and Tertiary times” and .showed that (lobia, as Grabau has named 
this aniient central Asian continent, was then .spar.'^ely forested, 
with limited rain supply and luxunani with life, although it is now 
one of the most arid and inhospitable regions of the world. It 
w’as “extremely favourable to the evolution of refgiles, mammals, 
in.secls and plants hitherto knowm only along the ('retaceous shore- 
lines of Europe and the Cretaceous sea-f)orders of the centre of 
America ” ( O.sborn ) . 

Dinosaur Eggs. — ^Among th** several thousand fossil .speci- 
mens obtained it is difficult to select those of first importance 
.scienlifualiy, but in popular intere.st the dinosaur eggs stand fore- 
most. These w^ere disc overed among dinosaur remains in a rich 
deposit almost in the centre of Mongolia near a well known to 
the Mongols as Shnharakh Vssh, the “Place of the Muddy Wa- 
ters.” The beds consist of fine red sandstone of Lower C retaceous 
age and are extremely rich in skulls and skeletons of a hitherto un- 
known dinosaur, Frotoceratops amirewsL Bits of shell were dis- 
covered in 1922 but were not recognized as dinosaurian. The fol- 
lowing year, on July 13, George Olsen found the first complete 
eggs. Three had broken out of a small .sandstone ledge ancl Jay 
exposed. Other shell fragments were jiartially embedded in the 
rock; just under the .shelf were the projecting ends of two more 
eggs. Sub.sequently the: block was found to contain T3 eggs in 
two layers lying with the ends pointing toward the centre, exactly 
as they had been left by the dinosaur whe-n .she covered them with 
sand for the last lime millions of years ago. The skeleton of a 
small dinosaur was found, lying 4 in. above the eggs in the loose 
sediment on top of the rock. The speriTnen represented a tooth- 
less species, Oviraptor philocemtops. It is possible that this little 
dinosaur existed by feeding on the eggs of its relatives and was 
about to rob the nest when it was buried by a sudden sand- 
storm. The eggs first discovered are 8 in. long by 7 in. around. 
They are rather more elongate and flattened than those of modern 
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reptiles and dilfcr greatly in shape from the eggs of any known 
bird, living or fossil. The dry country and the loose, extremely 
line, sand probably explain how such delicate objects as eggs were 
so beautifully preserved. After they had been deposited in a 
shallow “nest” scooped out of the sand the dinosaur covered them 
with a thin layer of sediment and left them to be hatched by the 
w^armth of the sun. In a sudden wind storm, many feet of sand 
might have been heaped upon the eggs. Air and sun were thus 
cut off and incubation abruptly ceased. The weight of sediment 
eventually cracked the shells and the liquid contents ran out. Si- 
multaneously the fine sand sifted into the interior forming the 
solid cores which arc present in all the specimens. The loose 
sediment of the entire region was eventually consolidated into 
red-sandstone, the matrix in which all the eggs are enclosed. Two 
of those from the original discovery were somewhat broken ex- 
posing the delicate skeletons of embryonic dinosaurs. It is prob- 
able that other eggs contain the bones of unhalched young, for 
there were found several skulls of baby dinosaurs which evi- 
dently had been out of the egg only a few days before death. 

In 1923 the expedition discovered about 25 eggs, whole or in 
parts, and, in 1925, 40 more. That year produced by far the 
largest and finest eggs, as well as the smallest, representing several 
species and genera. One type, proba])Iy laid by a small carnivorous 
dino.saur, is not more than 5 in. long, is very elongate and has an 
extremely thin, smooth sliell. 

There were also bits of egg-shell probably representing one ! 
of the. larger iguanodont, duck-billed dinosaurs from another 
region in Mongolia which awaits further exploration. Only in 
these two localities of the world have dinosaur eggs been dis- 
covered up to 3928, with the possible exception of a few some- 
what doubtful shell fragments from Rognac, southern ITancc. 
Shabarakh U.ssu also yielded 75 skulls and 14 dino.saur skeletons, 
probably the finest preserved material of the sort. One superb 
series of Protoccratops .skulls represent almost every stage of 
growth from the newly hatched young up to very old individuals. 

The Baluchitherium. — Anollu'r discovery, second only in 
popular interest to the dinosaur eggs, was the skull and parts of 
the skeleton of the gigantic aberrant rhinoceros Baluchilhenum, 
the largest land mammal known to have existed. First information 
of this extraordinary beast was given by C. Forster Cooper of 
(.'ambricige uni\ersity, who found a neck vertebra and foot bones 
in 1911 in Baluchistan. But it was not until the discovery in 
Mongolia of an almost complete skull in 1922 that the real char- 
acteristics of the animal became known. In 1925 were found the 
four legs and feet of another individual that evidently had been 
trai>ped in quicksand and buried alive. It is estimated that the 
Ikiluchithcriiim stood 13 ft. high at the shoulders, that it was 
about 24 ft. long and that with its prehensile upjxir lip it could 
pull down tree branches 22 ft. in the air. It lived during the 
Oligocene p(?riod of the age of mammals and appears to have 
been confined to Asia. 

Placental Mammals. — From the standpoint of pure science 
possibly the most imijorlaiit sjjecimens obtained by the expedi- 
tions were seven Cretaceous mammal skulls found at Shabarakh’ 
Ussu in the .same formation which contained the dinosaur eggs. 
They represent the oldest truly placental mammals known. They 
were not larger than a small rat and crawled about in the middle 
of the Cretaceous era, the closing period of the age of reptiles, 
when dino.saurs still flourished. They may be regarded as the 
hr.st attempt of nature to e.stalflish the insectivorous, herbivorous 
and carnivorous groups of mammals wdiich were to become the 
dominant creatures of the earth. 

Geology and Climate. — The geological work of the expedi- 
tions yielded most important results, the chief among them prob- 
ably being the unravelling of the hitherto unknown major elements 
of geologic history of the Mongolian region and the working out 
of a fairly complete geologic column. It was learned that the 
structure of the Mongolian plateau consists of two great scries 
of formations, separated by a profound unconformity. Those 
below the unconformity form a floor of ancient complex rock 
upon which the later sediments rest; many of these are fossil 
liearing. The geologists identified and described an enormous 


granite bathylith or underlying floor. This is not only importai 
to “pure science” but it supports the inference that valuable mir 
eral deposits are more likely to be found about the margins of th 
bathylith than in the area of broad exposure. The region has 
basin-like character. There have been several mountain-makin 
periods, several erosion periods and several revivals of volcanisn 

The Gobi is essentially a rock desert with a very thin veneer c 
shifting sand and much bare rock. Interpretation of the strata ir 
dicates that this region has been continuously a continental are 
since early Mesozoic times; the sediments deposited since are a 
of continental type and not marine, being either fluvial, lacustrin 
or acolian. 

The reading of the history of climatic changes is one of Ih 
most important and interesting results of the expeditions and i 
the most extensive effort of its kind yet attempted in cenin 
Asia. The results achieved by Huntington in his study of th 
climatic changes of Pleistocene and recent time in other parts c 
Asia stand confirmed. Evidence is conclusive that this region hu 
been arid and semi-arid in its climatic habit for many millions c 
years, but that there have been cycles of greater and less aridity 
There is no indication that the regions ever experienced glacii 
tion. In Pleistocene time, glacial epochs were represented in th 
Gobi region by changes to more humid climate, and inter-glaci; 
epochs by return to desert conditions. The close of the glacir 
period and the beginning of recent time were marked by a chanp 
from comparative humidity to the desert climate of to-day. Bu 
even in recent lime the climate has not been uniform; ncithe 
lias the curve of change been smooth. There have been smalle 
I changes within the longer cycles. Even within the last great arii 
cycle there have been epochs when the Gobi region was compar: 
lively fruitful and could support a numerous population, separate' 
by other epochs of more strictly desert habit and difflcult condi 
tions for animal life. 

Archaeological Work, which was directed by Mr. N. C 
Nelson, was not begun until the last expedition in the seasoi 
of 1925. Rich results have rewarded the very beginning of th 
investigation of the central Asian plateau. During 1923. th 
Jesuits, Father Teilhard de Cliardin and Father Licent, discox 
ered abundant evidences of Palaeolithic man in extensive deposit 
of Mousterian implements at three different localities in th 
Ordos desert. No human remains were found with the exceptioi 
of a single incisor tooth which has recently come to light, havini 
remained unidentified among the collections of four years. Pre 
vious to this, Dr. J. G. Andersson had traced a widespread Nee 
lilhic and pre-Chinese culture in various parts of northern am 
western China proper. In 1926 two human teeth were describee 
from a basal Pleistocene cave deposit in the Western hills abou 
15 m. from Peking, excavated under the direction of Dr. Ander 
sson. In 1927 an additional molar looth from the .same deposi 
and doubtless from the .same individual, a child about eight year 
old, was discovered during excavations conducted jointly by the 
Chinese Geological Survey and the Peking Union Medical college 
under the direction of Dr. Davidson Black. These teeth rani 
with the oldest human remains known to science. 

Because caves and rock-shelters, so common in Europe, ar 
virtually non-existent in Mongolia, archaeological work there 1 
particularly difficult. Nevertheless, almost everywhere along th 
1,000 m. route of the expedition from near Kalgan to the outlyinj 
ranges of the Altai mountains more or less superficial traces o 
two prehistoric cultures were discovered. In sight of the Altai 
where workable artifact materials such as jasper, chalcedony am 
agate were abundant, there are evidences of long-standing occupa 
tion. In the Gobi desert were found five cultural horizons, no 
including the living Mongols. The most recent in age were mono 
ments consisting of rectangular and circular rock enclosures, fron 
3 to 150 ft. across. Most of these are burial-places and severa 
contained skeletal remains of a brachycephalic people. In on' 
grave, Nelson discovered a skeleton with its head lying on a sad 
die, bows and arrows tipped with iron, bits of fabric and iroi 
saddle trimmings. Near the graves were frequently pictograph* 
pecked on the face of the rock. These represent human beings 
camels, horses, cattle, stags, antelopes, ibexes and mountain sheep; 
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the stag is now absent there. 

The meagre data obtained do not warrant any precise conclu- 
sions about this interesting culture but it seems probable that it 
is an expansion of the remarkable mound culture of Bronze and 
iron age times uncovered by Russian investigators in the Upper 
^>ncsei country. As such its Mongolian antiquity can scarcely 
fxceed 2,000 years. 

The “Dune Dwellers.” — ^The most important archaeological 
discovery was a culture camp near the eastern spur of the Altai 
mountains within half a mile of the dinosaur egg beds. In fact, 
ihesc primitive artisans used for necklace ornaments the broken 
shells of dinosaur eggs as well as those of Strut hioUth us, the giant 
ostrich of the Stone age of Mongolia. No human fossils have been 
lound, but it is established that the Stone age tribes spread over 
[he borders of the Gobi desert region during the Ice age, establi.sh- 
ing their workshops near large lakes bordering the Altai mountains, 
d'hese Neolithic and Mesolithic people have been named by Mr. 
Xclson the “dune dwellers” or the “Shabarakh culture” becau.se 
of the occurrence of their artifacts in old dead and indurated sand 
deposits called the “Shabarakh formation.” It yields a combina- 
tion of characters which appear to be distinctly Gobiari. Thous- 
:inds of Hint artifacts and Hakes were found here, both upon the 
■surface and deeply embedded in the formation itself, and there arc 
ilelinile indications that this was a favourite camping place for 
m;iny thousands of years. The geologists are certain that a lake 
had existed, probably intermittently, in this great basin furnishing 
water for the inhabitants. Moreover, 36 m. wtsL was discovered 
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die source of supply for the Hint of which the primitive artisans 
Jiiade their tools and weapons. That this culture was wide-.sprcad 
evident, for at nearly every place where the Shabarakh forma- 
don appeared, artifacts were present. 

A still older upper Palaeolithic culture was discovered in two 
localities on old erosion surfaces composed of Quaternary gravels. 
li consisted of stone implements of Mousterian and Aurignacian 
'ypt-'s which resemble those found by Teilhard and Licent in the 
Grdos. 

The Eolithic, or “Dawn Stage,” of man’s handiwork appears 
to lie well represented in a number of places in Mongolia. There, 
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on old erosion surfaces, composed of Quaternary gravels, lie 
thousands of fractured rocks and pebbles more or less weathered 
but showing successive stages of Haking. Whether or not any of 
these apparent artifacts actually are the re.sult of human handi- 
work or whether they are all the work of natural agencies is 
dithcull to determine; if any are of human origin they are of 
immense importance. Nelson and Granger al.so spent two winters 
working along the 'S'angtze river in Szechuan, and in Yiinnan 
province, and extended the pre-Chinese culture originally dis- 
covered by Ancler.sson; but no remains of Palaeolithic man w^rc 
found. 

Zoology. — A small collection of birtls was made; but investi- 
gations in zoology were conlined to mammalogy, herpetology and 
ichthyology. 'Phe Asiatic expeditions in China proper and Mon- 
golia have brought to the American Museum of Natural History 

9.000 mammals, 11, 006 reptiles and batrachians and 10,000 fish. 
Many new species have been discovered and important facts 
regarding the relalion.ships and probable derivation of European 
and American living ty])es demonstrated. 

Photography occupied an important part in the expedition's 
activities. Every iHiasc of the extensive work was recorded in still 
and motion pictures, as were al.so the life and customs of the 
natives. That the central Asian ])laleau was a great theatre of 
evolution for northern terrestrial life is now well established; that, 
primitive men have existi‘d in Mongolia since the dose of the 
IHeistocene is certain: that this region was the home of early 
human types seisms probable. 'I'he major geographical features of 
the Gobi have betn determined, and a surveyed line of more than 

1. 000 m. has been run north-west through the heart of the de.serl. 

In the future similar invest igal ions will be madi* in inner Mon- 
golia. south of the Altai mountains. Rich sedimenlary fossil bear- 
ing basins almost certainly lie in the western Gobi, and this region 
may yield iinporlant results in the study of human ameslry. Srr 
Asfa: Arc tin cola j^y, (R. C. An.) 

History. — Mongolia has been the sourc(‘ of many invasions and 
raids into China, the mo.st noted being the Mongol coiKjue.st in 
the 13th <<‘nlury. The Manehus extended their power over the 
country and made it ])art of the Chinese (‘nqiire. 'I'he Mongols 
took advantage of the Chinese revolution of tgii to oust the 
Chinese* authorities from Urga and to declare their inilependtaice 
under the llutukhlu (Living Iluddha). 'Phis gave^ Russia her 
opportunity, and in 1912 she ])le(lged her assistance in maintain- 
ing the inde])endence of the Urga Government in return for 
.special ])rivilege.s. Tiy an exchange ol notes, China acknowledged 
the autonomy of Mongolia and Russia recognized that the C'hi- 
nese were still suzerain. Chinese suzerainty was repre.sented at 
Urga by a resident-general with deputies in three other ])Iaces. 
Upon the collapse of Russia in 1 the Chinese took steps to 
increase their power, and in 1919 Hsu Shu-tseng was appointed 
defence commissioner and coerced the Mongols into cancelling 
their autonomy. Early in Feb. 1921 TJaron Ungern von Stern- 
berg, leading a force made up of .several nationalities and pro- 
fes.sing antagonism to the “Reds” in Russia, expelled the Chinese, 
from Urga. The Living Buddha now returned, and an independent 
Mongol Government was proclaimed, with l.bigern as chief mili- 
tary adviser. Ungern 's troops rc*v(jlted, he was defeated, cap- 
tured and executed by Red forces (Aug. 1921), and Soviet Ru.s- 
sia, w'hile recognizing the Urga Govc^rnment as independent, kepi 
troops there. A treaty (Nov. 5, T921 ) provided for Russian inHu- 
ence. By the Russo-Uhinese treaty of May 31. 1924, Ru.ssia 
recognized Outer Mongolia as a part of ('hina and agreed to 
withdraw her forces. However, the Mongols continued to claim 
their independence of China and in Ncjv. 1924 adopted a consti- 
tution of the soviet type, and Russia remained dominant. (See 
Mongols.) 

Bibtjograptiy. — W. Karamuishc^v, Mongolia and Western China; 
Social and Economic Study (1925); The China Year Book, jg2f); 
The Christian Occupation of China (1922) ; Outer Mongolia: Treaties 
and Agreements (Carnegie Endowment for Inter. Peace, 1921). 

(K. S. L.) 

MONGOLIAN LANGUAGE AND LITERATURE. 

The Mongolian language, with Turki-Tatar and Tungus-Manchii. 
belongs to the Altaic family of languages. It has. roughly, three 
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dialects; East Mongolian (Khalkha), West Mongolian (Kalmuk), 
and Buriatic, which differ but slightly. 

The literary language is written vertically downwards, the lines 
following from left to right. The alphabet is very imperfect: 
ger (house) and kvr (how), urtu (long) and ardu (palace), for 
instance, are written alike. 

The word-order is almost the reverse of that of English. Nouns 
have six oblique cases: gen. -y/w, -tt(w); dat.-loc. -rfw(r), -e; Acc. 
-(y)/; ablat.-rre,* instrum, -her, ~iyrr; co-operat. 4 ugc. So also 
the pronouns hi (I), ri (thou), bide (we), ta (ye), eim (this), 
tcre (that >, etc., but with certain modifications. The nominative 
of a noun is usually marked by inii, anu or her, while the plural 
is expressed by -ncr, '{ii)d, -.v, etc. Adjectives are often u.sed sub- 
siantivally and are not declined for comparison. Verbs are con- 
jugated for tenses and moods, but person and number are not 
expressed: ind. pres, and fut. -wi/(i), etc.; piast etc.: optat. 

-iM(gcf), etc.; cond. 4 msu, -besii. The present participles are 
•get, past part, -gsen, and fut. part, or infinitive -gu, -kii Various 
adjunctive forms and the gerund ending in -ged, -tele, -run, 
etc., are used. Negation is expressed by the adverbs iilii, ese, 
iigei and buu (imperative), and 
interrogation by nu. There are 
no prepositions, only postposi- 
tions. The sentences are joined 
by certain adjunctive and parti- 
cipial forms of the verb. 

(E.D.R.) 

Literature. — Mongolian liter- 
ature (including Manciiu ), as an 
indigenous growth, is conifiara- 
tively slight. A vast bo<ly of 
Buddhist and Confucian litera- 
ture exi.sts in excellent style, but 
most of the truly native literature 
is in the colloquial. Collections 
of native songs and folk-tales ex- 
ist but these are not held in high 
esteem by the literati. The Mon- 
golian Siddhi-knr, a collection of 
Buddhist talc.s, has been of use 
in restoring partly lost Indian 
originals. A number of Chinese 
novels and folk-stories have been 
tran.slated in .‘^uch a way as to 
ob.scure their real origin: the 
Mongol imagination is \ ery vivid 
when dealing with fairy-tale 
themes. The Buddhist succession 
of hell.*; gives the Mongol writers 
ample .scope for the creation of 
weird and grisly characters, most 
convincing in their presentation. 

Historical works such as that of 
Satiang Setzen (17th century), a 
history of the Eastern Mongols 
and the Allan Tobchi stand very 
high in native and foreign es- 
teem. The Dliger un dalai (Sea 
of Comparisons) is the mo.^t im- 
portant of all the religious works 
in Mongolian, while heroic liter- 
ature is best represented by Gvsser Khan, a legend of the hero 
of that name, with the poetic Jangariad as second favourite. 
Most of thest' works exist in excellent Russian and German trans- 
lations, though .'iome are only partly translated. 

1‘rom the early part ol the ijih century othcial documents were 
written in Chinese and Manchu, the.se two versions often carry- 
ing a Mongolian translation. The two words San Ho frequently 
found at the beginning of Chinese titles indicate that the work 
is trilingual, and the classics as well as popular works of fiction 
and poetry were early issued in this form. Before 1650 most of 


the existing dynastic histories of the Chinese empire had 
translated into Manchu. One of the earliest independent ' 
in Manchu was the Han / Araha Ampasai Mutzilen Pe Dara 
Bitkhe (An address, from the Emperor to the Magistrate 
Moral Training) published in 1655. Strangely enough, ver 
works on the Tatars themselves were written, a notew 
treatise being the Jagon gosai tiing-izi suichung ga we\ 
bitkhe or Essay on the origin of the 8 Banners. The Jalan 
i hafii puleku or Mirror of Successive Generations gives a 
historical picture of Tatar ambitions, and in this period onl 
work is known to us dealing with the Mongols, the Kalkai di 
chugun gosa (The Banners of the Khalkha Mongols). V 
appeared on the arts of war and government and detailed ac 
of Chinese embassies to different Tatar tribes. In the early 
century bilingual collections of metaphors, proverbs and lit 
allusions began to appear and in 1732 was publi.shed the A 
! Nikatt ghergen Kamtsiha sing li bitkhe (Natural Philosoji! 
Manchu and Chinese). 

From 1 750 onwards various imperial commi.ssions were erij 
in translating commentaries on the orthodox classics and th( 
of heterodox philosophers. Where existing translations 
deemed faulty new ones were undertaken at the charge o 
Imperial Treasury and for over a century publication was 
tinuous. In the last 80 years, however, little has been do: 
increase the bulk of literature in Manchu and Mongolian 
Mongolian newspaper has made its appearance but public 
in the classical tongue (except for a few Scripture version: 
Bible histories) ceased several decades ago. Chine.se is ra 
becoming the native longue of those who do not still clir 
the debased Tibetan in use among the lamas, and has 
recognized for some years as the literary tongue of Mane 
and Mongolia. 

BiHi.ioGRArm . — G. J. Ramsledt, Kalmiickisrhc spruchprohv 
if;og, ii. i(py) ; 1 . J. Schmidt (Mongolian and Cierman), Gvsa 
dvr ost. Mongolvn, etc. (Sananc Setzen) (i8:iy) ; 1 . J. Schmidt, G 
Khan (trans. tS^q) ; Bobrovnikov, Djangariad (Ru.ss. trans. 1 
Pozdneyev, The Popular Literature oj the Mongolian Tribes ( 
1880). Manchu: Sanho pi ysu situ (introduction) (Peking, j8i»c 
K laproth, Chrestomathie Mnndchou (1828) ; M. F. A. Fra.'^er, Ti 
Me yen and other Manchu Reading Lessons (lor folk stories) (1 

(A. N. J. \ 

MONGOLS, the name of one of the chief cthnograi. 
divisions of the Asiatic peoples (see also Turks). 'I'he 
history of the Mongols, like that of all central-Asian trilx 
extremely obscure. Even the meaning of the name “Mongol' 
disputed point, though a general consent is now given to S’d 
etymology of the word from ino?ig, meaning brave. Fron 
earliest and very scanty notice wc have of the Mongols in ih 
tory of the T’ang dynasty of China (a.d. biq-bgo), and in v 
of later times, it appears that their original camping-grounds 
along the courses of the Kerulen, Upper Noniii and Argun ri 
But in the absence of all historical particulars of their o: 
legend, as is usual, has been busy with their early years. 
Mongol historian, Sanang Setsen, gives currency to the myth 
they sprang from a blue wolf ; and the soberest story on n 
is that their ancestor Budanlsar was miraculously conceive 
a Mongol widow. By craft and violence Budantsar gainet 
chieftainship over a tribe living in the neighbourhood ot 
mother’s tent, and thus left a heritage to his son. Varying 
tunes attended the descendants of Budantsar, but on the v 
their power gradually increased, until Yesukai, the falhc 
Jenghiz Khan, who was eighth in descent from Budantsar, 1 
his authority felt over a considerable area. For the extensif 
Mongol dominion under his son see Jenc.iitz Khan. 

Ogdai Khan. — Over the whole of the vast region strct( 
from the banks of the Dnieper to the China Sea, Jenghiz Kha 
his second surviving son Ogotai, or Ogdai, as khagan, or 
khan, while to the family of his aerea.sed elde.st .son, Juj 
assigned the country from Kayalik and Khwarizm to the boi 
of Bulgar and Saksin “where’er the hoofs of Mongol horse 
tramped”; to Jagatai, his eldest surviving son, the territory I 
the borders of the Uighur country to Bukhara; while Tule 
youngest, received charge of the home country of the Mon 


Mongolian Language. 
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I he care of (he imperial encampment and family, and of the 
archives of the State. The appointment of Ogdai as his successor, 
ht'ing contrary to the usual Mongol custom of primogeniture, 
(.lused some bitterness among the followers of Jagatai, but Ogdai 
\^;is finally led to the throne by his dispossessed brother amid the 
j)laudits of the assembled Mongols. Once fairly on the throne he 
s» t himself vigorously to follow up the conquests won by his 
fa! her. At the head of a large army he marched southwards into 
t'liina to complete the ruin of the Kin dynasty, which had already 
l)« en so rudely shaken, while at the same time Tule advanced into 
I he province of Honan from the side of Shensi. Against this com- 
t»ined attack the Kin troops made a vigorous stand, but the skill 
and courage of the Mongols bore down every opposition, and over 
a hecatonil) of slaughtered foes they captured Kai-fcng Fu, the 
(ai)ital of their enemies. From Kai-feng Fu the emperor lied to 
la-ning P"u, whither the Mongols quickly followed. After sus- 
taining a siege for some weeks, and enduring all the horrors of 
starvation, the garrison submitted to the Mongols, and at the same 
time the emperor committed suicide by hanging. Thus fell in 1234 
the Kin or “golden'’ dynasty, which had ruled over the northern 
portion of China for more than a century. 

His first e.ssay in extending the empire in the fertile xirovinces of 
l hina meeting with such success, Ogdai remembered the obligation 
laid u]jon him by his father’s conquests in Western Asia. Jclal- 
f(l-din had been driven into India when Jenghiz annexed Khwar- 
i/.m, but he had ret urned with the support of the sultan of Delhi, 
riconquered his own domain and ad\'anced westward to Tiflis and 
Kelat. Ogdai sent 300.000 men into Khwarizm; they marched 
so rai)idly upon the foe that the advance-guards reached Amid 
I Jelal-ed-dln's retreat ) l)efore that monarch had any idea of their 
approach. Accompanied by a few followers, Jelal-cd-din fled to 
ihe Kurdish mountains, where he was basely murdered by a 
juasant. The primary object of the Mongol invasion was thus 
;i( complished; and, unchecked and almost unopposed, they over- 
ran the districts of Diarbckr, Mesopotamia, Erbil and Kelat, and 
then advanced upon Azerbaijan. In the following ytrar <i23()) 
they invaded Georgia and Great Armenia, committing frightful 
atrocities. Tillis was among the cities captured by assault, and 
Kars was surrendered at their approach. Meanwhile in 1235, 
Ogdai despatched three armies in as many directions. One was 
directed against Korea, one against the Sung dynasty, which ruled 
over the provinces of China .south of the Yangtsze Kiang, and the 
third was s(!nt westward under Batu into eastern Europe. 

With irresistible vigour and astonishing speed the Mongols made 
their way through the forests of I’cnza and Tambov, and appeared 
before the “beautiful city” of Ryazan. For five days they dis- 
Oiarged a ceaseless storm of shot from their balistas, and, having 
made a breach in the defences, carried the city by assault on Dec. 
:i, 1237. Moscow, at this time a place of little importance, next 
tell to the invaders, who then advanced against Vladimir, which 
at length succumbed. A dire fate overtook the inhabitants of Ko- 
!sk, near Kaluga, where, in revenge for a partial defeat inflicted 
on a Mongol force, the followers of Batu held so terrible a “car- 
nival of dealh” that the city was renamed by its caplors Mobalig, 
die city of woe.” With the tide of victory thus strong in their 
favour the Mongols advanced against Kiev, “the mother of cities,” 
and carried it by assault. The inevitable mas.sacre followed and 
die city was razed to the ground. 

\’irtorious and always advancing, the Mongols, having desolated 
diis portion of Russia, moved on in two divisions, <inc under Ba(u 
■nU) Hungary, and the other under Baidar and Kaidu into Poland. 

ithout a check, Batu marched to the neighbourhood of Budapest, 
where the whole force of the kingdom was arrayed to resist him. 
While the careless Hungarians were sleeping, Batu launched his 
'ttack. Panic-stricken and helpless, they fled in all directions, fol- 
l<f\ved by their merciless foe; the roads for two days’ journey from 
‘^ke field of battle were strewn with corp.ses. The king, Bela IV., 
"as saved by the fleetness of his horse, though closely pursued by a 
kody of Mongols, who followed at his heels as far as the coa.st of 
‘ke Adriatic, burning and destroying everything in their way. 
Meanwhile Batu captured Budapest, and on Christinas day 1241, 
kaving crossed the Danube on the ice, took Eszlergom by assault. 


717 

While Batu had been thus triumphing, the force under Baidar and 
Kaidu had carried fire and sword into Poland. While laying waste 
the country they received the announcement of the death of Ogdai, 
and at the same time a summons for Batu to return eastwards into 
Mongolia. 

While his lieutenants had been thus carrying his arms in all 
directions, Ogdai had been giving himself up to ignoble ease and 
licentiousness which ended in his death on Dec. 1 1, 1241. He was 
succeeileil by his son Kuyuk, who reigned only seven years. On 
the death of Kuyuk, dissensions which had been for a long time 
.snumlilering between the houses of Ogdai and Jagatai broke out 
into open war. and after the short and disputed reigns of Kaidu 
and Chapai, grandsons of Ogdai, the lordship passed away for ever 
from the house of Ogdai. It did not go, however, to ihe house of 
Jagatai, but to that of Tule. 

Mangii Khan and Htilagti^ — On July i, 1251, IMangu, the 
eldest son of Tule, and nephew to Ogdai, was elected khagan. With 
|>f*rfecl impartiality, Maiigu .showed toleraiue lu the Christians, 
Mohammedans and Buddhists among his subjects altliough Sham- 
aiii.sni was recognized as the State religion. Two years after his 
accession his court was vi.sited by Rubruquis (q.v.) and other 
Christian monks, who were liosi)ital)Iy received, 'l lu- descrii)tioii 
given by Rubnjquis of the khagan’s palace at Karakorum .shows 
how wide was the interval whit h .separated him from the nomad, 
tent-living life of his forefathers. On his acc(\ssion complaints 
reached Mangu that dissensions had broken out in the province 
of Persia, and he therefore sent a force under the ctmimaiid of his 
brother Hulagu to punish the Ismaililes or Assassins ((i-v.,), who 
were held to be the cause of the disorder. Marching l»y Samarkand 
and Karshi, Hulagu crossed the Oxus and advantfil by way of 
Baikh into the province of Kuhistaii or Kohisfan. 'riie terror of 
the Mongol name induced Rukneddin Gurshah II., the chief of the 
Assassins, to deprecate temporarily the W'ralh of Hulagu by offers 
of submLssion, bul Rukneddin having been killed, 1 "50 ( see Assas- 
siN.s), Hulagu niarchcfl across the snowy mountains in the direc- 
tion of Baghdad to attack the la.st Abbasid (;alii)h and his Seljuk 
j)roteclors. On arriving before the town he demanded its sur- 
render. This being refused, he laid siege to th<* walls in the usual 
(le.structive Mongol fashion, and at length, iinding rt‘sistance hope- 
less, the (aliph w^as inductal to give himself up and to ojien the 
gates to his enemies. On Feb. 15, 125^, the Mongols ffutered the 
w'alls and sacked the city (.sre C'aupha'ji: ar/ fin ). While at Bagh- 
dad Hulagu gave his astronomer, Nasir ed-din, jjermi.ssion to build 
an observatory, which, si)li?n(li(lly furni.shed with arniillary spheres 
and astrolabes, was erected at Maragha. The fall of Baghdad was 
almo.sl tonlenij)oraneous with the end of the Seljnks of Konia as 
an indeyK-mienl power, though their aclual destruction did not take 
plactr until 130S {.sec Sf.i.j UKS ). The Mongol invasion resulted in 
a famine which desolated *Iraq-Aral)i, Mesot)olamia, Syria and 
Rum. The Mongols did not starve with the people but went for- 
w^ard through Syria. Aleppo was sack(.-d, Damascus surrendered 
{i2()0) and Hulagu was meditating Ihe cajiture of Jerusalem to 
restore it to the Christians w'hen news of Mingu’s death reached 
him and he return(?d to Mongolia leaving Kitboga in command of 
his Syrian forces. 

Hitherto a va.s.sal of Mangu, as is .shown by his striking coins 
bearing the name of Mangu as well as his own, Hulagu was now 
recognized as ruler of the conquered fwovirices. He assurnf?(l the 
title of ilkhan, and, although acknowledging the khagan as suiireme 
lord, was practically independent. The title of ilkhan was that 
borne by his .succ(?ssors, w'ho ruled over Persia for about a century 
{v. infra, “The likhans of Persia”). 

While Hulagu was prosecuting these conquests in we.stern Asia, 
Mangu and his next brother Kublai were pursuing a like course in 
southern China. Southward they even advanced into Tong-king, 
and westward they carried their arms over the frontier into Tibet. 
Under the wise command of Kublai all indiscriminate massacres 
were forbidden, and probably for the first time in Mongol history 
the inhabitants and garrisons of captured cities were treated with 
humanity. While carrying on the war in the i>rovincc of Szechwan 
Mangu was seized with an attack of dysentery, which proved fatal 
after a few days’ illness. His body wa.s carried into Mongolia on 
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the backs of two asses, and, in pursuance of the custom of slaugh- 
tering ever>’one encountered on the way, 20,000 persons were, 
according to Marco Polo, pul to the sword. 

At the Kuriltai, or assembly of notables, which was held at 
Shang-tu after the death of Mangu, his brother Kublai (see 
Kublai Khan) was elected khagan. For 35 years he sat on the 
Mongol throne, and at his death in 1204, in his 79th year, he was 


succeeded by his son Timur Khan 
(or Uldsheitu Khan, Chinese, 
Vuen-cheng). During this reign 
the division between the Ogdai 
and Jagatai families and that of 
the ruling khagan was healed. 
L'ldsheitu was succeeded by his 
nephew Khaissan, who ilied in 
Feb. 131 1, after a short reign, and 
at the early age of 31. His neiihew 
and successor, Buyantu (Chinese, 
Ven-tsung), was a man of con- 
siderable culture, and substan- 
tially patronized Chine.se litera- 
ture. Among other benefits which 
he conferred on letters he res- 
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Kublai khan (a.d. 1216-i2B4). 

FROM A CHINESE ENGRAVING 


cued the celebrated inscription-bearing ‘“stone-drums,” which are 
commonly said to be of the Chou period (1122-255 b.c.), from 
the decay and ruin to which they were left by the last emperor of 
the Kin dynasty, and placed them in the gateway of the temple of 
Confucius at IVking, where they now stand. After a reign of nine 
years, Buyantu was succeeded by his son Gegen (Chinese, Ying- 
tsung), who iieri.shed in 1323 by the knife of an assassin. Yissun 
'Fimur (Chinese, 1 ai-ting-ti ), who was the next sovereign, devoted 
himself mainly to the administration of his empire. He divided 
China, which until that time had been apportioned into 12 prov- 
inces, into 18 provides, and rearranged the .system of State 
granaries, which hail fallen into disorder. His court was visited 
by Friar Odoric ((j.v. ), who gives a minute description of the 
palace and its inhabitants. 

The following years were years of great natural and political 
( onvulsions. In 1355 a Buddhist priest named Chu Yuen-chang 
became so irnpres.sed wdth the mi.sery of his countrymen that he 
threw off his vestments and enrolled himself in the rebel army. 
His military genius soon raised him to the position of a leader, and 
with extraordinary success he overcame with his rude levies the 
trained legions of the Mongol emperor. While unable to defeat 
or check the rebels in the central provinces, Toghon Timur Khan 
was also called upon to face a rebellion in Korea. Nor were his 
arms more fortunate in the north than in the south. Toghon 
Tirnur, by a hasty flight, escaped from his enemies and sought 


safety on the shores of the Dolon-nor in Mongolia, For a time the 
western provinces of China continued to hold out against the 
rebels, but wdth the flight of Toghon Timur the Mongol troops 
lost heart, and in 136S the ex-Buddhist priest ascended the throne 
as the first sovereign of the Ming or “Bright” dynasty, under the 
title of Hung-wu, 

Thus ended the sovereignty of the house of jenghiz Khan in 


China. Brave and hardy the Mongols have alwalK^s showai them- j 


.selves to be; but the capacity for con.solidating the fruits of vic- 
tory, for establishing a settled form of government, and for gaining 
the allegiance of the conquered peoples, has invariably been 
weanling in them. 

Not content with having recovered China, the emperor Hung- 
wu sent an army oi 400.000 men into Mongolia in pursuit of the 
forces which yet remained to the khagan. Even on their own 
ground the di.sheartened Mongols failed in their re.sistancc to the 
Chinese, and at all points suffered disaster. Meanwhile Toghon 
Timur, who did not long survive his defeat, was succeeded in the 
khaganate by Biliktu Khan, who again, in 1379, was followed by 
Ussakhal Khan. During thf? reign of this last prince the Chinese 
again invaded Mongolia, and inflicted a crushing defeat on the 
khan’s forces in the neighbourhood of Lake Buyur. This defeat 
was the final ruin of the eastern liranch of the Mongols, who from 
this time surrendered the supremacy to the western division of 


the tribe. At first the Keraits or Torgod, as in the early days befor 
Jenghiz Khan rose to power, exercised lordship over the easu ri 
Mongols, but from these the supremacy passed to the Oirad, win 
for 50 years treated them as vassals. Notwithstanding their sub 
jection, however, the Keraits still preserved the imperial line 
Gradually, however, the Mongol tribes broke away from all gov 
erning centres, and established scattered communities with .n 
many chiefs over the whole of eastern Mongolia. The discredit ol 
having finally disintegrated the tribe is generally attached \k. 
Lingdan Khan (1604-34). 

The Chakhars. — By this lime the Mongols had recovered fron 
the disaster suffered at the hands of the first Ming ruler. Driven 
to the north they retired to the banks of the Kerulen, their origin;! i 
home, but as the Chinese became weaker on the frontier ilu\ 
pushed southward and occupied the Ordos country. The Mongo 
royal family and their immediate surroundings occupied iht 
Chakhar country to the north-west of the Ordos territory, when 
they became eventually subjugated by the Manchus who over 
threw the Ming dynasty in 1644. At Limes the old vigour and 
strength seemed to return to the tribe, and we read of successful 
expeditions being made by the Ordos Mongols into Tibet, and 
even of invasions into China. The relations with Tibet thus inaug- 
urated brought about a rapid spread of Buddhism among the 
Mongolians, and in the beginning of the 17th century a Dalai 
Lama was born among them. In 1625 Toba, one of the sons of 
Bushuktu Jinung Khan, went on a pilgrimage to the Dalai Lain;i. 
and brought back with him a copy of the Tanjur to be translated 
into Mongolian, as the Kanjur had already been. 

Several of the tribes who had originally migrated with tho.se 
who finally settled in (he Ordos territory, finding the country to be 
so inhospitable, moved farther eastward into richer pastime 
Among these were the Tumeds, one of who.se chiefs, Allan Khan 
(Chinese, Yen-ta ), is famous in later Mongol history for the power 
he acquired. During the 16th century he carried on continuous 
warfare with China, and on peace being made (1571) he was made 
a prince of the empire. He was as successful also in Tibet, and he 
brought back Lama prisoners who spread Lamaism through all the 
Tumeds. Allan died in 1 584 and was succeeded by his son Senge 
Dugureng Timur. 

The Khalkha Mongols. — North of the Gobi desert live the 
Eastern and Western Khalkhas. In the early 17th century the 
Russians sent an embassy to the khan persuading him to acknowl- 
edge allegiance to the tsar. The allegiance was lightly .sworn and 
lightly thrown off, and when the Russians attacked the Khirghiz 
the Mongols aided the latter. In spite of submission to Russia the 
Mongols had no protection against Chinese attacks on the south 
and the Manchus demanded Mongol submission in their turn. 
Wh*m the Kalmucks began to menace them the Khalkhas claimed 
Chinese protection, and the emperor K ang-hsi invited all the 
Khalkha chiefs to meet him on the plain of Dolon-nor. This cere- 
mony resulted in the absorption of the Khalkhas into the ('hineM‘ 
race. 

The Torgod. — During the Kin dynasty of China the Keraits. 
as has been pointed out, were for a time suf)reme in Mongolia, 
and it was during that period that one of the earliest recognized 
.sovereigns, Merghus Buyuruk Khan, sat on the throne. A grand- 
son cf Merghus v/as the celebrated Wang Khan, who was some- 
times the ally and .‘sometimes the enemy of Jenghiz Khan, and has 
also been identified as the Prestcr John of early western writer^ 
In war he was almost invariably unfortunate, and it was with no 
great difficulty, therefore, that his brother Ki Wang detached ifu* 
greater part of the Kerait tribes from his banner and founded ihf 
Torgod chieftainship, named probably from the country wln' 
they settled themselves. Their history for several centurie.'^ con- 
sists of nothing but a succession of wars with the tribes on either 
side of them, and it was not until 1672, when Ayuka Khan openeo 
relations with the Russians, that the country obtained an even 
temporarily settled existence. It was necessary, from the position 
of the territory, to conciliate either the Russians or the Turk> 
Frequent invasion from the north led to complaints of the > 
government and friendly relations with the Krim Khan 
fought his way to Kazan and, having exacted full vengeance, mai ‘ 
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peace with Russia, confirmed in 1722 at a conference with Peter 
I he Great at Astrakhan. Ayuka was shortly succeeded by his son, 
L'hercn Donduk, whose patent to the throne from the Dalai Lama 
(iid not protect him from the plots of his nephew, Donduk Ombo, 
who drove his uncle to St. Petersburg and seized the throne. Don- 
iluk Ombo governed wisely and with vigour, and was succeeded 
hy Donduk Taishi, who went to Moscow to attend the coronation 
ol the Empress Elizabeth and to swear fealty to the Russians. He 
was succeeded by his son Ubasha, who, in the war between liis two 
l»i)werful neighbours in 1700 and 1770, pave valuable assistance 
10 the Russians. He determined to migrate eastward with his 
jK*oplc, and on Jan. 5, 1771, he began his march with 70,000 fam- 
ilies. In vain the Russians attempted to recall the fugitives, who, 
ill spite of infinite hardshif)s, after a journey of eight months 
reached the province of Hi, where they were welcomed by the 
Chinese authorities. Food for a year’s consumption was supplied 
u) each family; and land, money and cattle w'cre freely distributed. 
It is believed that 300,000 persons survived to receive the hospi- 
tality of the Ghincse. The Torgod prospered, but lost their indi- 
viduality in absorption into the Chinese race. 

The Kalmucks. — Among the Mongol chiefs who rose to fame 
during the rule of the Ming dynasty of China was Toghon, the 
Kalmuck khan, who, taking advantage of the state of confusion 
which reigned among the tribes of Mongolia, established for him- 
.silf an empire in north-western Asia. He died in 1444 and was 
^ucceeded by his son, Vi-hsien, who w^as vigorous and ambitious. 
He attacked China and look the emperor (Cheng-Cung) prisoner. 
Mil)se<|uent defeats made him open negotiations for the restora- 
lion of Cheng-Cung. After Yi-hsiens death the Kalmucks lost 
much of their power in ea.sterii Asia but still ravaged the Russian 
borders. In the 17th century (ialdan restored some of their 
:iuthority; taking advantage of a quarrel between the Black and 
White Mountaineers of Kashgar, he overran Little Bukhara and 
leit a viceroy there, with his capital at ^’arkand. He made an 
alliance with China and then attacked the Khalkhas, but K ang- 
hsi decided to support the Khalkhas. The Chinese marcherl into 
.Mongolia and met (ialdans forces at Chao-modo where they 
routed them utterly, f or a time Galdan strove to turn the tables 
on the ('hinese but he died in the field, unsuccessful. Tsi-wang 
.Aral)lan, his successor, weakened his t)ower by a dispute with the 
Russians over Little Bukhara, said to be rich in gold. Peter the 
(ireal determined to force his way inio the country and to opt^ose 
him the Kalmucks assembled in force. 'J'si-wang's .successor, 
Vmiirsama, was appointed by the Chinese emperor K’ien Lung, 
who called him khan of the Kalmucks, and chief of Dzungaria 
'o v.). But the real ]K)wer was vested in Chinese ( omnii.ssioners, 
.iiid Arnursama revolted, dispersed the garrisons stationed in Hi 
iod took Palikun. K’ien Lung .sent a large fortv against the rebel 
•111(1 drove him into Siberia w’here he died of smallpox. China 
igain absorbed a Mongol tribe, vying with Russia, her chief com- 
i>t*tiior in Mongol affairs. The Burials, who occupied much terri- 
iory on both sides of Lake Baikal, were not ab.sorbed although they 
h'H a me “Russians.” 

The House of Jagatai. — The dominions given by Jenghiz 
Rhan to his son jagatai were involved in tlie quarrels between 
R;iidu and Kublai for the khaganate, but at the beginning of the 
■ ith century Dua, a great-great -grand.son of Jagatai, made him- 
I'-lf undisputed lord of the whole region. Shortly after Dua’s 
•I' alb the Mongols of eastern ''lurkistan, descendants of those 
'bo had favoured the pretensions of Kaidu to be khagan, sepa- 
'■iied from their western brethren and chose a son of Dua as their 
bb,iii. Henceforth the Jagatais were divided into two dynasties, 
ihj western reigning at Samarkand, the eastern first at Kashgar 
later at Y'arkimd and Aksu. Kazan (1343-46) was the last 
'^'^Icix’ndcnt khan of the western Jagatais; thereafter power fell 
the hands of amirs, who, however, continued to place a titular 
on the throne. In 1360 Toghluk-Timur, a grandson of Dua 
khan of the eastern Jagatais (the kingdom called by the Per- 
historians Mogolistan), invaded the territories of the western 
J ‘«^aiais. About this time Timur (q.v.), otherwise Timur-i-leng 
H ainerlane), a young amir at the court of the western Jagatais, 
‘^‘bed himself with the leaders vrho had dethroned Kazan, and after 
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the death of Toghluk-Timur became by right of conquest khan 
of both sections of the Jagatais. After Timur’s death the two sec- 
tions again divided, while a third kingdom, Ferghana, was held b>' 
the Timurids (descendants of Timur). At the beginning of the 
lOth century all three dyna.sties were swept away by Mohammed 
Shalbani, head of the Uzbeg Mongols {v. infra, “Uzbegs”). 

The Ilkhans of Persia. — The empire of the ilkhans e.siabJished 
by Hulagu lasted nominally until 1353, but after the death of the 
ilkhan Abu Said in 1335 the real power was divided t)ctween five 
petty dynasties which had been formed out of the provinces con- 
quered by Hulagu. Meantime Islam had made great progress 
among the Mongols, the third ilkhan, Nikudar Ahmed (reigned 
! j 281-84), having embraced that faith. Upon the western frontiers 
of their empire bordering on the Syrian possessions of Egypt thi.*re 
was frequent intercourse, sometimes friendly, sometimes war- 
like, Ixtween the ilkhans and the sultans of Egypt ((|.v.). Of 
the petty dynasties which supi)Ianled that of Hulagu. one known 
as the Jelairids held Baghdad until about 1400. Another dynasty 
w’hich reigned in Azerbaijan was overthrown in 1355 by the western 
Kipchaks (r. infra, “Golden Horde”). Between 1360 and 1400 
Timur had made himself master of the greater part of Persia and 
established there a second Mongol dynasty, which in turn gave 
place to that of the Ak Kuyunli {sec IhcKsiA). 

The Golden Horde. — Of the Mongol tribes who became en- 
tirely subject to Russia the principal are those of the Crimea, of 
Kazan, and Astrakhan; of these the Tatars of Kazan are the true.sl 
representatives of the Golden Horde or western Kipchaks, who 
originally formed the subjects of Batu and (>rda. Batu fixed his 
headquarters on the Volga, and there, set up his golden (cnl from 
which the horde acquired its name, in 1255 died and was 
succeeded by his brolhtT, Bercke Khan. During the reign of 
this sovereign the exactions which were demanded from the 
Russian Christian.s by the Mongols arou.sed the t.hristian world 
against the barbarian conquerors, and at the command of Po|:)e 
Alexander IV. a general crusade was preached against them. 
The crusaders, lacking unity, were surprised w^hen a Tatar 
host, led by Nogai and Tulabagha, appeared in I’oland. After 
a rapid and triumphant march the invaders took and destroyed 
Cracow, and thence advanced as far as B\ thorn (Beuthen) in 
Oppein, from which point they eventually retired, carrying with 
them a crowd of Christian slaves. 

From this time the Mongols becarne an important factor in 
European politics. They corresponded and treated \vith the 
European .sovereigns, and intermarried with royal luniilies. Hulagu 
married a daughter of Michael PalaeoJogus; Toktu Khan took as 
his wife Maria, the daughter of Andronicus II.; and to Nogai 
Michael lietrothcd his daughter Irene. Toktu, the second khan in 
succc.ssion to Bercke, is the first Mongol ruler of whom we hear 
as having struck coins. Tho.se issued during his reign bear the mint 
marks of Sarai, New^ Sarai, Buigar, Ukek. Khw.trizm, Krim, 
Jullad and Madjarui, and vary in date from 1201 to 131 '■ 

The adoption of Islam by the ruliT.s of the Golden Horde drew 
closer the relation.s of the Mongols with C’onstantinothe and 
Egypt. Na.sir. ruler of Egypt, sent to demand in marriage a prin- 
cess of the house of Jenghiz Khan. At first his reque.^^t was refused 
by the proud Mongols, but the present of a million gold dinars, 
besides a number of hor.se.s and suit.s of armour, resulted in a prin 
cess landing at Alexandria in regal state in mio. With that reli 
gious toleration common to his race. Uzbeg Khan, lja\*iiig married 
one princess to Nasir, gave another in marriage I0 (ieorge the 
prince of Moscow. Uzljeg protected the Russian diurihes within 
his frontiers, and put his seal to his new religiou.s views by marry- 
ing a daughter of the Greek emperor, Andronicus HI. He died in 
1340, after a reign of 28 years. His coins were struck at Sarai, 
Khwarizra, Mokshi, BuJgar, Azak and Krim, and arc dated from 
1.S13 to 1340. His son and succe.ssor. Tinibeg Khan, after a reign 
of only a few months, was murdered by his brother, Janibeg Khiin, 
w'ho usurped his throne, which w:is snatched from him by violence 
in 1357. As he lay ill on his return from a successful expedition 
against Persia he was murdered by his son Berdibeg, who. in his 
turn was, after a short reign, murdered by his son Kulpa. With 
the death of Berdibeg the fortunes of the Golden Horde began 
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rapidly to decline. 

The White Horde or Eastern Kipchak. — ^While the power of 
the Golden Horde was dwindling away, the White Horde or Eastern 
Kipchak, which was the inheritance of the elder branch of the 
family of Juji, remained vigorous and prosi')erous. The descendants 
of Orda, Batu's elder brother, maintained much of the simplicity 
and vigour of their nomad ancestors, and the throne descended 
from father to son with undiininished authority until the reign of 
Urus Khan (1360). Khan Tuli Khoja paid with his life for his te- 
merity in opposing the political plans of his connection with Urus 
Khan. Toktamish, the son of the murdered man, fled at the news 
of his father's death and sought refuge at the court of Timur, who 
received him with honour and at once agreed to espouse his cause. 
With this intention he despatched a force against Urus Khan, and 
gained some advantage over him, but, while fitting out another 
army to make a fresh attack, news reached him of the death 
of Urus. 

He was followed on the throne by his two sons, Tuktakia and 
Timur Malik, each in turn; the first reigned but for a few weeks, 
and the second was killed in a battle against Toktamish, the son 
of his father's enemy. Toktamish seized the throne (1378), not 
only of Eastern Kipchak but also of the Golden Horde, over which 
his arms had at the same time proved victorious. He reigned as 
Nasir ed-din Jetal cl Mahmud Ghujas Toktami.sh. His demands 
for tribute from the Russian princes met with refusal, and Tokta- 
mi.sh therefore at once marched an army into Russia. Having 
captured Serpukhov, he advanced on Moscow. On Aug. 23, 1382, 
his troops appeared before the doomed city, and a general slaugh- 
ter followed. The same pitiless fate overtook Vladimir, Zveni- 
gorod, Yuriev, Mozhaisk and Dimitrov. With better fortune, the 
inhabitants of Pcrc.slavl and Kolomna escaped with their lives 
from the troops of Toktamish, but at the expen.se of their cities, 
which were burned to the ground. Flushed with success, Toktamish 
demanded from his patron Timur the restoration of Khwarizm, 
which had fallen into the hands of the latter at a period when 
disorder reigned in the Golden Horde. On Timur’s refusal Tokta- 
mish marched an army of 00,000 men against Tabriz. After a 
siege of eight days the city was taken by assault and ruthlessly 
ravaged. In the meantime Timur was collecting forces to punish 
his rebellious protege. When his plans were fully matured, he 
advanced upon Old Urgenj and captured it. More merciful than 
Toktami.sh, he transported the inhabitants to Samarkand, but in 
order to mark his anger against the rebellious city he levelled it 
with the ground and sowed barley on the .site where it had stood. 
On the banks of the Oxus he encountered his enemy, and after a 
bloody battle completely routed the Kipchaks, w^ho fled in con- 
fusion. A lull followed this victory, but in 1390 Timur again took 
the field, .‘\fter a considerable delay, owing to an illness which 
overtook Timur, his troops arrived at Kara Saman. Here envoys 
arrived from Toktamish bearing i)rc.scnts and a me.ssage asking 
pardon for his past conduct; but Timur was inexorable. He 
marched forward month after month through the Kipchak country 
in pursuit of Toktami.sh. At last, on June 18, he overtook him at 
Kandurcha. in the country of the Bulgars, and at once forced him 
to an engagement. For three days the battle lasted, and finally the 
Kipchaks were completely routed and fled in all directions. 

Toktami.sh, though defeated, was not subdued, and in 1395 
Timur found it necessary again to undertake a campaign against 
him. This time the armie.s met upon the Terek, and after a fiercely 
contested battle the Kipchaks again fled in confusion. Timur, 
threatened by the advancing autumn, gave up further pursuit, and 
retired with a vast booty of gold ingots, silver bars, pieces of 
Antioch linen and of the embroidered cloth of Russia, etc. On his 
homeward march southwards he arrived before Azak, which was 
then the entrepot where the merchants of the east and west ex- 
changed their wares. In vain the natives, with the Egyptian, Vene- 
tian, Genoese, Catalan and Basque inhabitants, besought him to 
spare the city. Circassia and Georgia next felt his iron heel, and 
the fastnesses of the central Caucasus were one and all destroyed. 
Timur rested for a time in luxurious splendour and then marched 
against and utterly destroyed Astrakhan. Sarai was similarly 
treated and Timur having destroyed the empire of Toktamish for 


the second time returned home. 

The Krim Tatars. — ^Thc power in the hands of the successor: 
of Toktamish never revived after the last campaign of Timur 
They were constantly engaged in wars with the Russians and th( 
Krim Tatars, with whom the Russians had allied themselves, anc 
by degrees their empire decayed, until, on the seizure and dead 
of Ahmad Khan at the beginning of the i6th century, the domi 
nation of the Golden Horde came to an end. 

The fate which thus overtook the Golden Horde was destinc(, 
to be shared by all the western branches of the great Mongo) 
family. The khans of Kazan and Kasimov had already in 155: 
succumbed to the growing power of Russia, and the Krim Tatar? 
were next to fall under the .same yoke. In 1453 ConstantinopU- 
had been taken by the Osmanli Turks, who, having quarrelled with 
the Genoese merchants who monopolized the trade on the Black 
sea, sent an expedition into the Crimea to puni.sh the presumptuotis 
traders. The power which had captured Constantinople was not 
likely to be held in check by any forces at the di.sposal of the 
Genoese, and without any serious opposition Kaffa, Sudak, Balak- 
lava and Inkerman fell before the troops of the sultan Mohammed. 
It was plain that, situated as the Crimea was, between the two 
great powers of Russia and Turkey, it must of necessity fall under 
the direction of one of them. Which it should be was decided by 
the inva.sion of the Turks, who restored Mcngli Girai, the deposed 
khan, to the throne and virtually converted the khanate into a 
dependency of Constantinople. But though under the tutelage 
of Turkey, Mengli Girai, whose leading policy seems to have been 
the desire to strengthen himself against the khans of the Golden 
Horde, formed a close alliance with the grand-prince Ivan of 
Russia. Mohammed Girai Khan in 1521 marched an army north- 
wards until, after having devastated the country, massacred the 
people, and desecrated the churches on his route, he arrived at the 
heights of Vorobiev overlooking Moscow. A treaty was arranged 
by which the grand -t)rince Basil undertook to pay a perpetual 
tribute to the Krim khans. Before long, however, a contention 
arose over the khanate of Kazan, recovered by the Mongols and 
lost again to Russia together with A.strakhan in 1555. The sultan, 
however, declined to accept this condition of things as final, and 
instigated Devlet Girai, the Krim khan, to attempt their recovery. 
On arriving before Moscow walls the latter found a large Russian 
force occupying the suburbs. With these, however, he was saved 
from an encounter, for just as his foremost men approached the 
town a fire broke out, which, in consequence of the high wind 
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blowing at the time, spread with frightful rapidity and in tlif 
space of six hours destroyed all the churches, palaces and hous '^ 
with the exception of the Kremlin, within a compass of 30 nult‘> 
Another invasion of Russia, a few 3'ears later (1572), was not 
fortunate for the Mongols, who suffered a severe defeat n'-n 
Molodi, 50 versts from Moscow. A campaign against Persia made 
a diversion in the wars which were constantly waged between 
Krim khan and the Russians, Cossacks and Poles. So hardly 
these last pressed by their pertinacious enemies in 1649 that 
bound themselves by treaty to pay an annual subsidy to the khan. 
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Kut the fortunes of war were not always on the side of the Tatars, 
and with the advent of Peter the Great to the Russian throne the 
power of the Krim Mongols began to decline. In 1696 the tsar, 
supported by a large Cossack force under Mazeppa, took the 
tield against Selim Girai Khan, and gained such successes that the 
latter was compelled to cede Azov to him. By a turn of the wheel 
of fortune the khan had the satisfaction in 1711 of having it re- 
stored to him by treaty; but this was the last real succe.ss that 
attended the Tatar arms. In 1735 the Russians in their turn in- 
vaded the Crimea, captured the celebrated lines of Perekop, and 
ravaged Bakhchi-sarai, the capital. In 1783 the Krim, together 
with the eastern portion of the land of the Nogais, became ab- 
sorbed into the Russian province of Taurida. 

The Uzbegs. — ^The Uzbegs on the destruction of the Golden 
Horde, assumed an important position on the cast of the Caspian 
sea. The founder of their greatness was the khan Abulkhair, who 
reigned in the 15th century, and who consolidated a power out of 
a number of small clans. Shaibani Khan, his grandson, proved 
himself a worthy successor, and by him Baber (q.v.), the Timurid 
khan of Ferghana, who afterwards founded the Mogul empire in 
India, was driven from his ancestral dominions. In 1500 he inflicted 
a severe defeat on Baber’s forces, and captured Samarkand, Herat 
and Kandahar. By these and other conquests he became possessed 
of all the country between the Oxus and the Jaxartes, of Ferghana, 
Khwarizm and Hissar, as well as of the territory of Tashkent from 
Kashgar to the frontiers of China. In the following year, by a 
(lashing exploit, Baber recovered Samarkand, only to lose it again 
a few months later. During several succeeding years Shaibani’s 
arms proved victorious in many fields of battle, and but for an 
indiscreet outrage on the territories of the shah of Persia he might 
have left behind him a powerful empire. The anger, however, of 
Shah Ismail roused against him a force before which he was des- 
tined to fall. The two armies met in the neighbourhood of Merv, 
where, after a desperate encounter, the Uzbegs were completely 
defeated. Shaibani, with a few followers, sought refuge in a 
cattle-pound. But finding no exit on the farther side, the refugees 
tried to leap their horses over the wall. In this attempt Shaibani 
was killed (1510). After this defeat the Uzbegs withdrew across 
the Oxus and abandoned Khura.san. Farther east the news aroused 
Baber to renewed activity, and before long he re-occupied Samar- 
kand and the province “beyond the river,” which had been domi- 
nated by the Uzbegs for nine years. But though the Uzbegs were 
defeated they were by no means crushed, and ere long we find their 
khans reigning, now at Samarkand, and now at Bukhara. As time 
advanced and European powers began to encroach more and more 
into Asia, the history of the khanates ceases to be confined to the 
internecine struggles of rival khans. Even Bukhara was not bt*yond 
the reach of Russian ambition and English diplomacy. Several 
European envoys found their way thither during the first half of 
the 19th century, and the murder of Stoddart and Conolly in 1S42 
forms a melancholy epi.sode in Briti.sh relations with that fanatical 
‘.'ipital. With the absorption of the khanate of Bukhara and the 
‘apture of Khiva by the Russians the individual history of the 
Mongol tribes in central Asia comes to an end, and their name 
has left its imprint only on the dreary stretch of Chine.se-owncd 
‘ ountry from Manchuria to the Altai mountains, and to the equally 
unattractive country in the neighbourhood of the Koko-nor. The 
Mongols have become scattered nomads engaged in agriculture 
and caravan trading, and are now for the most part indistinguish- 
able from the Chinese who surround them everywhere. 

Bibliography. — D’Oh.sson, Histoire dcs Mongols (1834); Sir H. 
How'orth, History of the Mongols (1876, 1878) ; Cahuii, Introduction 
(\ V histoire d*Asie; Kohler, Die Entwicklung des Kriegswesens; 
Strakosch-Gros.sman, Der Einfall der Mongolen in Mittel-E,uropa; 
Esin Beitrag zur somatischen Ethnologic der Mongolen (Jena, 1902); 
Hor the general reader) Jeremiah Curtin. The Mongols, a history 
^1908). For a complete list of Mongol tribes and Banners see 
Whymant, A Mongolian Grammar Appendix) (1926). 

(R.K.D.; A.N. J.W.) 

MONGOOSE, the name applied to the Indian representa- 
dves of the weasel-like mammals of the genus Herpestes (see 
Ichneumon). The Indian mongoose (H. mungo) is smaller than 
th(' Egyptian animal, with fur of a brownish-grey colour, the hairs 
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being largely white-ringed, while the checks and throat are more 
or less reddish. It is especially serviceable in India as a serpent - 
killer, destroying not only the eggs and young of these creatures 
but killing the most venomous adult snakes. The mongoose is not 
immune to the snake's poison, falling a victim as rapidly as any 
other animal when bitten. By its agility and quickness of eye, it 
avoids the fangs of the snake while fixing its own teeth in the 
back of the reptile’s neck. Moreover, when excited, the mongoose 
erects its long stiff hair, and it must be difticult for a snake to 
drive its fangs through this and the thick skin which all the mem- 
bers of the genus possess. The mongoose is equally dexterous in 
killing rats and other vermin. For the effects of the introduction 
of the Mongoose into Jamaica, see F. Finn, Wild Atiimals of Yes- 
ter day and To-da\\ ist edit., London. 

MONG PAI: see SiiAX States. 

MONG PAN: see SiiAN States. 

MONISM, in philosojihy, generally denotes any ontological 
theory according to which all that exists is in .some sen.se one (Gr. 
/zopos, one). The term monism was first introduced by the Ger- 
man philo.sopher C. W’olff ( i b7()-i 754 ), but came into vogue 
chiefly through the influence of Haeckel and Ostwald. the leaders 
of the “Society of Monists” (Monistenhund) founded in i(jo6. 
Wolff used the term monism simply in cimtrast to duali.sm, and 
he recognized only two kinds of monism, namely, materialism and 
idealism. Since then, however, the term has received many other 
applications, and the present varieties of monism are legion. It is 
not proi)osed to do more here than to indicate briefly the most im- 
portant of them. To avoid unnecessary complication and confu.sion 
it is perhapis best to follow the more u.sual tendency and to restrict 
the term monism to what is sometimes lalled “sub.stantival” 
monism. Sub.stantival monism is the view that reality is just one 
substance or .self-exi.sting thing or .system, and that all things and 
events of daily experience are but parts or modifications of this 
ultimate substance. Besides “substantival” monism there is “at- 
tributive” moni.sm. that is the view that reality has but one irredu- 
cible attribute. Now, attributive moni.sm, as will be S(‘en presently, 
may or may not be combined with substantival moni.sm, and it 
may also be combined with .sub.stantival jilurali.sm (the view that 
there is more than one ultimate substance). Idealistic moni.sm 
combines .substantival with attributive moni.sm; Spinoza’s moni.sm 
I'ombines substantival monism w'ith attributive plurali.sm (that is 
the recognition of more than one irreducible attribute in ultimate 
reality); and the monodology of Leibnitz combines attributive 
moni.sm with substantival nlurali.sm. But to return to the main 
types of .substantival monism. Differences in sub.stantival monism 
mu.st obviously be correlated with differences in the character 
attributed to the one ultimate reality which all forms of sub.stan- 
tival moni.sm admit. Now' the most familiar kinds of reality are 
tho.se commonly described as the material and the mental (or body 
and mind, or extension and thought, etc.). Herne the most voni- 
mon differences in ontology, and therefore in substantival moni.sm. 
arc connected with the.se characters or attributes. The. monism 
which identifies ultimate reality with matter or with physical 
energy i.s called materialism or energism or energetic monism. That 
which identifies it with mind or experience is called spiritual or 
psychical monism; and if it identifies ultimate reality more par- 
ticularly with reason or thought, it i.s called idealistic or intellec- 
tualistic moni.sm, and if with will, it is called voluntarism or volun- 
tarist moni.sm. Then there are varieties of moni.sm which maintain 
that ultimate reality i.s itself neither material nor psychical for 
spiritual), and that it only e.xpres.ses il.self in these two parallel 
ways, and may be in many, or infinite other ways. These may be 
called dualistic or pluralistic forms of monism according as they 
combine attributive dualism or pluralism with substantival mon- 
ism. But they are known by various other names, some of which 
and the reasons for them may be stated here. One name is agnostic 
monism, because the nature of ultimate reality is unknown, apart 
from its material and mental manifestations. Another name is 
neutral monism, becau.se ultimate reality is regarded as being itself 
neither material nor mental, though expre.ssing itself in both the.se 
ways. Sometimes it is called the identity philosophy or the mind- 
stuff theory (q.v.)^ because the material and mental are regarded 
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as having something identical or an identical source, or because 
the same ultimate entity is at once mind and matter. And so on. 
Before proceeding to other considerations it may be as well to 
note an im|X)rtant difference between these dualistic or pluralistic 
types of monism, on the one hand, and the materialistic and 
spiritualistic types, on the other. According to the former the 
material and the mental are equally real — ^neither is reducible to 
the other. Materialism, on the other hand, reduces the mental to 
a mere epiphcnomcnon (or by-product) of matter or physical 
energ>’; and idealistic or psychiciil monism reduces the material 
to a merely mental appearance. It is true, however, that even the 
dualistic or pluralistic tyiies of monism show some of them a 
tendency to stress the mental side and so lean towards idealism, 
while others stress the material side and so lean towards material- 
ism. The next ground of difference between types of monism 
turns on the answer to the question whether there is any pur- 
posiveness in the processes of ultimate reality? If the answer is 
affinnative, we have Ickological monism; if negative we have 
either ftirchanisiic or vcturdistic monism. Lastly, there is the 
question of its divinity. If this is denied, we have atheistic 
monism; if it is affirmed, as it is in the monism of Spinoza who 
identified Nature or the Universe (or Substance) with God, then 
W'e have pavthvhm or pantheistic monism. 

Btbuogkapuy. — Kisicr, Cesrhichte des Monhmus (jQio) ; A. 
Drews, Dcr Monismm (largest clli in BrJlrdgcn seiner Vcrireler, 
figo;); E. Hacckcl, Monism- (1895), Riddle of the Universe 
<1900); S. J. Romanes, Mind, Motion and Monism (1895); W. 
O^twald, Momstische Sonnlagspredigten (iqti etc.) ; A. Worle>', 
Concepts oj Monism (1907) ; see also articles on authors and subjects 
mentioned. (A. Wo.) 

MONITION or ADMONITION, in English ecclesiastical | 
law’, an order requiring or admonishing the person complained of i 
to do something specihed in the monition, or appear and show ; 
cause to the contrary, “under pain of the law and penally thereof.” 
It is the lightest form of ecclesiastical censure, whether to clergy- ' 
men or laymen, but disobedience to it, after i1 has been duly and 
regularly served, entails the penalties of contempt of court. Moni- 
tions of a disciplinary character arc either for the purpose of 
ejiforcing residence on a benefice or in connection with suits to 
restrain ritual alleged to be unlawful. 

MONITOR: NAVAL, a .shallow draught warship mount- | 
ing one or two ver>’ large guns and specially designed for 
bombarding. Credit for the idea of a vessel of this type may 
perijaj^s be given to Captain Cow'per Coles who, in 1855, during 
the Crimean War, mounted a 32 pounder on a raft. Incidentally 
he also evolved the system of training a gun on a turntable with 
a wrinch instead of levering the carriage round wnlh hand-spikes or 
pulling it right and left w’ith tackles, thereby originating what 
cvrntwdly developed into the modern form of gun mounting. 

The most famous ship of this class of her <lay and the one 
w’hich gave the name “Monitor” to the type was that built to 
Kricsson’s design in 1S61. {Sec below “Monitor” and “Merri- 
Batti.f or.) 

Monitors in embryo form were to be found in the British fleet 
in the bomb ketches introduced in the 17th century, afterwards 
increased in .size to bomb vessels known as “bombs.” These craft. 
WTTC u.sed in the frequent coastal of)crations of those days and 
formed a definite feature amongst the various tj^ies w’hich com- 
posed the At a later date w’c find the principle of the design 

embodied in the old cxjasl defence ships of the “Cyclops” class. 
These W'ere built as the rc.sull of an entirely unsound policy 
w’hereby naval units were dotted along the coast with the idea 
that they produced some measure of local protection, whereas, 
of course, the money would have been far better devoted to 
increasing the seagoing fleet. But the conception of a “coast 
attack'” siiip as distiiict from a sort of mobile defensive fort was 
an entirely sound one and naval history has repeatedly shown 
the necessity for such a type. The World War was no exception 
in liiis res])ect. The opcr:ition.s on the Belgian Coast, in the 
Dardanelle.s. in the SueJ! Canal and in various inland waterways 
all called for small war.shq)s of the monitor t5rpe, and the British 
mLvy was not found to be at all well equii>ped in this respect, 
in fact, at the outfireak of hostilities the only craft resembhng 


monitors were the old flat-iron gun-boats like the “Excellent * 
and the “Bustard,” which were at once pressed into service on 
the Belgian Coast ig.v.). There were, however, throe shallow - 
draught gun-boats building in this country for the Brazilian 
Government and tliese were immediately purchased and* com- 
missioned as the “Humber,” “Mersey” and “Severn” for similar 
service. Before the end of the year, however, under the auspicet> 
of Admiral of the Fleet Lord Fisher a number of monitors, large 
and small, were laid down. They were probably intended by him 
to be used for his great landing project in the Baltic, but before 
that could be given serious consideration urgent claims arose for 
(heir services in the other war areas already mentioned. 

On the Belgian Coast, old sloo{>s, and, from lime to time, an 
old battleship, were, at first, used for coastal bombarding and 
proved their unsuitability. In the Dardanelles, where old battle- 
ships had been mostly employed for this purpose, the toll of 
their destruction was heavy, and gave striking proof of the 
unreadiness of the navy for this form of amphibious warfare and 
of how the lessons of the past had been forgotten in centring 
thought and effort exclusively on building up the main fleet. 

The new monitors, which were built in record time, saw much 
active service and proved their success as a type both by the 
effectiveness of their gun fire and by their remarkable immunity 
from ca.sualtics. The larger class, carrying a pair of 12, 14 or 
IS inch guns each, were, probably, more often in action than any 
other vessels carrying turret guns. I'hey were all fitttxl with 
bulges to protect them against toriJedo attack. One ship, H.M.S. 
“Terror,” was hit by no less than three torpedoes which explodtd 
in quick succe.ssion in the fore part, but she succeeded in getting to 
Portsmouth from the Belgian Coast and was repaired and back on 
her station in a few weeks. H.M.S. “Erebus,” a sister ship, wa.s 
hit amidshiiJS by an explosive lioal carrying a very large charge. 
She steamed to Portsmouth at 12 knots and was back on the 
Belgian Coast in a fortnight. One large monitor, H.M.S. “Rag- 
lan,” was caught unawares by the German battle cruiser “Goeben" 
off Imbros and sunk by gun fire, while a second, H.M.S. “Glutton. ’ 
was lost through catching fire and having to be torpedoed to 
avoid her magazines exploding in Dover Harbour. But these were 
the only casualties out of a fleet of sixteen of this type, of which 
three have been retained in the po.st-war fleet (1928). The moni- 
tor, as a type, was represented in the United States navy until 
after the World W'ar, but with the exception of one sliip, the 
“Cheyenne,” used (1928) as a training ship, the vessels of this 
class have been scrapped. (E. A.) 

“MONITOR” AND “MERRIMAC ” BATTLE OF, a 

naval engagement which was fought early in the American Civil 
War, notable as the first conflict between iron-clad vessels. In the 
spring of j86i the Federals set fire to several war vessels in the 
Gosport navy yard on the Elizalieth river (Va.) and abandoned 
the place. In June the Confederates set to work to raise one ol 
these abandoned vessels, the frigate “Merrimac” of 3,500 tou^ 
and 40 guns, and to rebuild it as an iron-clad. The ve.ssel (,rt* 
named the “Virginia” though she is generally known in history b> 
her original name) w’as first cut down to the water-line and upoJ^ 
her hull was built a rectangular casemate, constructed of hpa\y 
timber (24 in. in thickness), centered with bar-iron 4 thkk 
and rising from the w’ater on each side at an angle of about 35" 
The iron plating extended 2 ft. below the water-line; and beyond 
the casemate, toward the bow, was a cast-iron pilot house, extend 
ing 3 ft. above the deck. The reconstruction of the ves.sel 
completed on March 5, 1862. She drew 22 ft. of water, 
equipped with poor engines, so that she could not make more thim 
5 knots, and was so unwieldy that she could not be turned in k 
than 30 minutes. She was armed with 10 guns — 2 (rifled) 7 ' 

2 (rifled) 6 in., and 6 (smooth bore Dahlgren) 9 in. Her ino.'-* 
powerful equipment, however, was her 18 in. cast-iron ram 

In Oct. 1861 Capt. John Ericsson, an engineer, and a Tn’>, 
N.Y., firm, as builders, began the construction of the iron-tdn^ 
“Monitor” for the Federals, at GreenpoinL Long Islmxd. For 
idea of the low free-board and the revolving turret Ericsson 
indebted to Theodore R. Timby (1819-1909), who in 184J 
^cd a caveat for revolving towers for offensive or defensive 
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fare, whether placed on land or water. With a view to enable 
this vessel to carry at good speed the thickest possible armour 
tompatible with buoyancy, Ericsson reduced the exposed surface 
10 the least possible area. Accordingly, the vessel was built so low 
in the water that the waves glided easily over its deck except at the 
niiddle, where was constructed the revolving turret for the guns, 
:ind though the vessel’s iron armour had a thickness of i in. on 
(lie deck, 5 in. on the side, and S in. on the turret, its draught was 
only 10 ft. 6 in., or less than one-half that of the “Merrimac.” 
Its Hirret, g ft. high and 20 ft. in inside diameter, seemed small 
for its length of 172 ft. and its breadth of 41 ft. 6 in., and this, 
with the lowness of its freeboard, caused the vessel to Ixj called 
(he “Yankee cheese-box on a raft.” Forward of the turret W’as 
the iron pilot house, square in shape, and rising about 4 ft. above 
(he deck. The “Monitor’s” displacement was about 1,200 tons 
and her armament was two 11 in. Dahlgren guns; her crew num- 
bered 58, while that of the “Merrimac” numbered about 300. 
She was seaworthy in the shallow waters off the southern coasts 
and steered fairly well. The “Monitor” was launched at Green- 
point, Long Island, Jan. 30, and was turned over to the Govern- 
ment on Feb. 19. The building of the two vessels was practically 
a race between the two combatants. 

On March 8, about i p.m., the “Merrimac,” commanded by 
Commodore E'ranklin Buchanan (1795-1871), steamed dowm the 
Elizabeth accompanied by two one-gun gun-boats, to engage the 
wooden fleet of the Federals, consisting of the frigate “Congress,” 
50 guns, and the sloop “Cumberland,” 30 guns, both sailing- 
vessels, anchored off Newport News, and the .steam frigates “Min- 
nesota,” and “Roanoke,” the sailing-frigate “St. Lawrence,” and 
.several gun -boats, anchored off Fortress Monroe. 

Actual firing began about 2 o’clock, when the “Mcrrimac” was 
nearly a mile from the “Congress” and the “Cumberland.” Passing 
the first of these vessels with terrific broadsides, the “Mcrrimac” 
rammed the “Cumberland” and then turned her fire again on the 
“Congress,” which in an attempt to escape ran aground and was 
there under fire from three other Confederate gun-boats w^hich 
had meanwhile joined the “Mcrrimac.” At about 3.30 p.m. the 
"Cumberland,” which had been keeping up a heavy fire at the 
Confederate ve.s.sels, sank, with “her pennant still flying from the 
topmast above the waves.” Between 4 and 4.30 the “Congress,” 
having been raked fore and aft for nearly an hour by tlie “Merri- 
mac,” was forced to surrender. While directing a fire of hot shot 
lo burn the “Congress,” Commodore Buchanan of the “Mcrrimac” 
was severely wounded and w^as succeeded in the command by Lieu- 
tenant Catesby ap Roger Jones. The Federal steam frigates, 
“Roanoke,” “St. Lawrence” and “Minnesota” had all gone aground 
in their trip from Old l*oint Comfort toward the scene of battle, 
and only the “Minnesota” was near enough (about x m.) to take 
any part in the fight. She was in such shallow water that the 
C-onfederate iron-clad ram could not get near her at ebb tide, 
and at about 5 o’clock the Confederates postponed her capture 
until the next day and anchored off Sewell's Point. 

The “Monitor,” under Lieutenant John Loriiner Worden (1818- 
<17), had left New York on the morning of March 6 ; after a dan- 
gerous passage in which she twice narrowly esc aped sinking, she 
arrived at Hampton Roads during the night of the 8th, and early 
in the morning of the gth anchored near the “Minnesota.” When 
the “Mcrrimac” advanced to attack the “Minnesota,” the “Moni- 
tor” went out to meet her, and the battle between the iron-clads 
began at about 9 a.m. on the 9th. Neither vessel was able seri- 
ously to injure the other. The “Monitor” had the advantage of 
being able to out-manoeuvre her heavier and more unwieldy ad- 
versary; but the revolving turret made firing difficult, and com- 
niunications were none too good with the pilot house, the position 
of which on the forward deck lessened the range of the two turret- 
guns. The machinery worked so badly that the revolution of the 
‘‘orret was stopped. After two hours' fighting, the “Monitor” was 
drawn off, so that more ammunition could be placed in the turret. 
When the battle was renewed (at about 11.30) the “Merrimac” 
began firing at the “Monitor’s” pilot house; and a little after 
uoon a shot struck the sight-hole of the pilot house and blinded 
1 -ieutenant Worden. The “Monitor” withdrew in the confusion 
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consequent upon the wounding of her commanding officer, and the 
“Mcrrimac” after a short wail for her adversar>' steamed back 
to Norfolk. There were virtually no casualties on either side. 
After the evacuation of Norfolk by the Confederates on May 9, 
Commodore Josiah Tattnall, then in command of the “Mcrrimac,” 
being unable to take her up (he James, sank her. The “Monitor” 
was lost in a gale off Cape Hatteras on Dec. 31, 1862. 

Though the battle between the two vessels was indecisive, its 
effect W’a.s to “ncutralizt*” the “Merrimac,” which had cau.siMl 
great alarm in Wa.shington, and to ])reveiit the breaking of the 
F^ederal blockade at Hampton Rauls; in the history of naval 
warfare it may be regarded as marking the oi)ening ' '' a new era — 
the era of the armoured warship, 

Sre W. Swinton, Twelvv Dvcisivv haJLtles of the War (1867) ; J. R. 
Soley, Thf' Blockade and ike Cruisers (1883) ; Bailies and Leaders 
of the Civil War, vol. i. (1S87) ; Frank M. Bennell’s 'flte Monitor and 
the Navy under Steam, chap. ii. (Boston, igcx3) ; George Robert 
Dunind, A (ircat Maval Battle as Seen hv an Byr-Witnrss (1013); 
S. Dana Greene, “The ‘Monitor’ at Sea and in Battle,” 1 /.S. Naval 
Inst. Proc., vol. xlix., p. i,83(>-47 (1^25); W. Tindall, “The True 
Story of the Virginia and the Monitor,” Viri^hua of Hist, and 

Biot:., vol. x.xxi., p. 1-3S, c;o-i45 (1923); S. C. Bu.shnell, The Story 
of the Merrimac and the Monitor (1024). 

MONITORING RECEIVER is a receiver .so arranged as 
to enable an ojierator to check the oixiration of a radio trans- 
mit! ing set . 

MONK (or MONCK), GEORGE, 1ST Duke oe Albe- 
marle (i()o8-ib6g), second son of Sir Thomas Monk, was born 
at Potheriilgt‘, near 'l orringlon, in Devonshire, on Dec. 6, 1608. 
In 1626 he served in the ext>e(lition to Cadiz, and the next year 
in the Isle of Re. At the oulbrt^ak of 4 he Irish rebellion he was 
made colonel of Lord Leicester's regiment. All the qualities for 
which be was noted — his talent for making himself indisix!nsable, 
his imperturbable temper and his im])enetral)lc secrecy — ^were 
fully displayed in this employment. Monk was apiaointed governor 
of Dublin by Leicester, but Charles 1 . overruled the ai)pointment 
in favour of Lord Lambi^rl. Ormonde, who viewed Monk with 
su.spicion as one of the two olTiccr.s who refu.sed the oath to sup- 
|)ort the Royal cause in England, sent him under guard to Bristol. 
But he justified himself to ('harles in person, and his soldierly 
criticisms on the Irish War impressed the king, who gave him a 
command in the corps sent over from Ireland during the English 
Civil War. He was taken prisoner, at Nani with (1644), and spent 
the next two years in the Tower, where he wrote his Ohservalions 
oil Military and Political Affairs. 

Monks Irish experience led to an invitation to serve parlia- 
ment against the Iri.sh re])els. At first as adjutant-genend to the 
ra,rl lament ary lord-lie?utenant, his oM friend l.,ord Lisle, and after- 
wards as governor of Ulster, he reiukrred great services to his new 
masters. He made head against the rebels for two years, but in 
the third (1640) the i^irliamentarians, weakened by defections 
brought about by the execution of the king, lost one place after an- 
other, and Monk concluded ;in armistice with the rebel Owen Roe 
O'Neill upon terms whi( h he knew would not be ratified. Having 
been exonerated liy parliament, his next command was in Oom- 
well’s army in Scotland. He commanded a brigade at the victory 
of Dunbar, and when in 1O51 Cromwell hurried into England to 
pursue Charles II., Monk was left to complete the subjugation of 
the country. After taking r>undee, he retired to Bath in 1652, 
broken in health. 

In Nov. 1652 Monk was apijointcd one of the three generals 
of the fleet. He was engaged wdth Blake and Deane in the battle 
of Portland (Feb. iS, 1653)^ and in the action of June 2-3 exer- 
cised the general command after Deane's death. A third battle on 
July 29 and 30, was a deci.sive victory for the Commonwealth’s 
fleet (jcc Dutch Wars). On his return he married Anne (’larges, 
a woman of low extraction, and next year was back in Scotland. 
After suppressing the Royalist insurrection in the Highlands, he 
settled down to a steady government of the ( ouritry for the next 
five years. In 1655 he received a letter from Charles II., a copy 
of which he sent to Cromwell, who is said to have replied in 1657: 
“There be that tell me that there is a certain cunning fellow in 
Scotland called George Monk, who is said to lye in wait there to 
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introduce Charles Stuart; I pray you, use your diligence to appre- 
hend him, and send him up to me.” 

During the confusion which followed Cromwell’s death Monk 
remained watchful at Edinburgh, careful only to secure his hold on 
his troops. In July 1659 tempting proposals were again made to 
him by the king, but he would not entertain them. When Booth 
rose in Cheshire for the king. Monk was on the point of joining 
forces with him, and a manifesto was prepared. His habitual 
caution, however, induced him to wait until the next post from 
England, and the next post brought news of Booth’s defeat. 

When Fleetwood and l..amberl declared against the parlia- 
ment, Monk refused to join them, and (Oct. 20, 1659) at once 
took measures of active opposition. Securing his hold on Scot- 
land by a small corps of occupation, he crossed the border with 
the rest of his army. Holding Lambert in play until his anny 
began to melt away for want of pay. Monk became commander- 
in-chief of the parliament s forces (Nov. 24). The navy, .some 
of the English garrisons and the army in Ireland declared for the 
parliament, and the army from Scotland crossed the Tweed on 
Jan. 2, i(j6o. Monk entered London on Feb. 3. In all this his 
ultimate purpose remained mysterious. At one moment he se- 
cretly encouraged the demands of the Royalist City of London, 
at another he urged submission to the existing parliament, then 
again he refused to swear an oath abjuring the hou.se of Stuart, 
and further he hinted to the attenuated Long Parliament the 
neces.sity of a dissolution. Lastly, acting as the military agent of 
the infuriated parliament, he took away the gates and portcullises 
of the city. This angered not only the citizens but his own army, 
and gave him* the lever that he desired to enforce the dissolution 
of parliament. He was now master of the situation, and though 
he proclaimed his republican sympathy, it was well known that 
the new parliament, which Monk was imposing on the remnant 
of the old, would have a strong Royalist colour. Monk himself 
was now in communicalion with Charles 11 . , who.se declaration of 
Breda was based on Monk’s recommendations. The new parlia- 
ment met on April 25, and on May ist voted the restoration of the 
monarchy. 

With the Restoration the historic interest of Monk’s career 
ceases. Soldier as he was, he had played the difficult game of 
diplomacy with incomparable skill, and had won it without firing 
a shot. He was made gentleman of the bedchamber, knight of the 
Garter, master of the hor.se and commander-in-chief, rai.sed to 
the peerage with the titles of Baron Monk, earl of Torrington and 
duke of Albemarle, and received a pension of i 7,000 a year. 
Monk had been appointed lord-lieutenant of Ireland but he would 
not leave England. He concurred in the disbandment of the 
army, and only the regiment of which he was colonel, the Cold- 
stream (Guards), survives to represent the army of the Civil 
Wars. In 1664 he had charge of the admiralty when James, 
duke of York, was in command of the fleet, and when in 1665 
London was deserted on account of the plague, Monk remained 
in charge of the government of the city. In the following July, 
with Rupert, he defeated the Dutch fleet, and in the autumn main- 
tained order in London during the Great Fire. His last service 
was in 1667, when the Dutch fleet sailed up the Thames, and 
Monk, though ill, hastened to Chatham where he was unable to 
oppo.se their progress. From that time he lived in privacy, and 
died of dropsy on Jan. 3, 1670. The dukedom became extinct on 
the death of his son Christopher, 2nd duke of Albemarle 
(1653-88). 

See the Life of Monk, by Dr. Gumble, his chaplain (1671), and the 
memoir and bibliography by C. H. Firth in the Diet, Nat, Biogr. 

MONK, a member of a community of men living a life under 
vows of religious observance; the term is properly confined to a 
member of a Christian community, but is sometimes applied to 
members of Buddhist and Mohammedan religious brotherhoods. 
The Greek and Latin name was fir.st used of the hermits, but was 
early widened to embrace the coenobites. {See Monasticism.) 

MONKEY, a term applicable to all members of the order 
Primates {q.v.) except man and, strictly, the true or anthropoid 
apes. 

MONKEY-NUT: see Ground-nut. 


MONKEY PUZZLE, the name given to the Chile pin 
{Araucaria imbricata) introduced into Great Britain in 1796 an 
since widely cultivated throughout Europe and the southeri 
United States, e.specially in California. The tree grows to a heigh 
of 150 ft. in the Cordilleras of Chile. The stiff, sharp-pointe« 
leaves, i in. to 2 in. long, with broad overlapping (imbricated 
bases, persist for many years. The globose cones are from 8 t< 
S\ in. broad and 7 to 7^ in. long; the wood is hard and durabh 
MONKHOUSE, WILLIAM COSMO (1840-1901), Eng 
lish poet and critic, was born in London on March 18, 1840. Hi 
was educated at St. Paul’s School, and entered the civil service 
In 1870-1871 he went on a mission to South America and h' 
served on different departmental committees, notably that 0 
1894-1896 on the Mercantile Marine Fund. He died in Londoi 
on July 20, 1901. His first book of poems, A Dream of Idlcmw 
and Other Poems (1865), Is strongly coloured by his admiratioi 
for Wordsworth and Tennyson. His other poetical works an 
Corn and Poppies (1890), The Christ on the Hill (1898), and thi 
posthumous Pasiteles the Elder and other Poems. His most im 
portant work was done as an art critic and historian. Much o 
his work on art was contributed to the Dictionary of Nationa 
Biography^ and to periodicals. Separate works are: The Italia) 
Pre-Raphaelites (1887), The Earlier English Water-Colour Paint 
ers (1890 and 1897), In the National Gallery (1895) and British 
Contemporary Artists (1899). 

MONKSWELL, ROBERT PORRETT COLLIER, is 

Baron (1817-1886), English judge, was born at Plymouth, 01 
June 21, 1817, the son of a merchant. He was educated a 
Oxford, was called to the bar in 1843, and went the western cir 
cuit. He obtained a high reputation b> his successful defence 0 
Brazilian pirates in 3845; the conviction was quashed on api>eii 
on a point of law which the judge had refused to reserve. II 
was elected member of parliament for Plymouth in the Libera 
interest in 1852, and in 1859 was appointed counsel to the ad 
miralty and judge-advocate to the fleet. In this capacity he gave 
in 1862 an opinion in favour of detaining the Confederate rann 
building in the Mersey, which would have saved his count r> 
much money and much credit if it had been acted upon. In 186^3 
he became solicitor-general, and in 1868 attorney-general, and ir 
1869 successfully passed a bankruptcy bill. In 1871 he wai 
appointed by Mr. Gladstone one of four new judges upon the 
judicial committee of the privy council, although it was expressl} 
provided by the act creating these offices that none of them shoulc 
be filled by a law-officer of the Crown. This prohibition was 
evaded by making Collier a judge of common pleas, and trans- 
ferring him after a few days to the privy council. He received : 
peerage in 1885 and died on No 3, 1886. 

MONMOUTH, JAMES SCOTT, Duke of (1649-1685). 
leader of an abortive insurrection against James II. in 16S5, was 
the son of Lucy Walters, who became the mistress of Charles II 
during his exile at The Hague. He was born at Rotterdam on April 
9, 1649. Charles always recognized him as his son, and lav- 
ished on him an almost doting affection. Until the Restoration 
he was placed under the care of Lord Crofts, by whose name 
he was known. In July 1662 he was sent for by Charles, 
and at thirteen came under the protection of Lady Castlc- 
maine. No formal acknowledgement of his relation to the 
king was made until James’s betrothal to Anne Scott, count- 
ess of Buccleuch, whom he married in 1665, During 1663 he wa.^^ 
made duke of Orkney, duke of Monmouth and knight of the 
Garter, and on his marriage he and his wife were created duke and 
duchess of Buccleuch, and he took the surname of Scott. In 1670. 
on the death of Monk, he was made captain-general of the king ^ 
forces. Monmouth was now becoming a person of political im 
portance. The anti-popery spirit was rapidly turning to frenzy, 
and the succession of James a probability and a terror. Charles 
was urged to legitimize Monmouth by a declaration of his mar- 
riage with Lucy Walters. Every attempt was made, especially b>' 
Shaftesbury, to accustom people to this idea, and his position w:js 
emphasized by James’s second marriage, with the Catholic prin- 
cess Mary of Modena. From this time his popular title was 
Protestant duke.” In 1674 was made “commander-in-chiei ; 
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and at Shaftesbury's instance was placed in command of the army 
employed in 1675 against the Scottish Covenanters, and was pres- 
tiit at Bothwell Bridge (June 22, 1679). 1678, when Charles 

was driven into war with Louis, Monmouth took command of the 
English contingent. 

In 1679 the king fell ill, and the dangers of a disputed succes- 
sion became apparent. The party opposed to Monmouth, or rather 
to Shaftesbury, prevailed upon Charles to consent to the return 
of his brother, James, from Brussels. When, after the king's 
recovery, James went back to Brussels, he received a promise 
that Monmouth too should leave the country. Accordingly, in 
Sept. 1679, the latter repaired to Utrecht, but he secretly returned 
to London two months later, and, as the champion of Protestant- 
ism, was well received. The king appeared to be greatly incensed, 
deprived him of his offices, and ordered him to leave the kingdom 
at once. I'his he refused to do, and henceforth was merely for- 
bidden to appear at court. 

It was at this time that the exclusionists, who, in the absence 
of parliament were deprived of their be.st basis for agitation, de- 
veloped the system of petitioning. So successfully was this an- 
swered by the “abhorrers” that Charles, feeling the ground safer 
under him, recalled James to London — a step immediately fol- 
lowed by the resignation of the chief Whigs in the council. 

Once more, an attempt was made to establish Monmouth’s 
( laims, but Charles again publicly declared that he had never been 
married hut to the queen. Monmouth now went to the west of 
England, visiting the chief members of the country party, and 
gaining popularity among the people. When the right of James 
to the succession was again formally acknowledged by Charles in 
1680, Monmouth threw himself vehemently into the plans of the 
exclusioni.sts, speaking and voting for exclusion in the House of 
L(»rds. In 1681 the parliament passed a series of resolutions of cx- 
\ren\e violence., of which one was that Monmouth should be re- 
stored to all his offices and commands; and when CharLs sum- 
moned a fresh parliament to meet at Oxford the leaders of the 
exclusionists went thither with troops. Not until the dissolution 
of this last parliament, in March 1O81, did the weakness of Mon- | 
mouth’s cause appear. The deep-seated respect for legitimate de- 
scent asserted itself, and a great reaction took place. In Novem- 
ber Dryden published Absalom and Achitophcl. Shaftesbury was 
attacked, and Monmouth himself did not escape insult in the 
street and from the pulpit. When he went, in 1682, on a second 
progress through the western and north-western counties his pro- 
ceedings were narrowly watched, and he was arrested at Stafford. 
He was released on bail, and in February 1683, after the death of 
Shaftesbury, he openly broke the implied conditions of his bail 
hy a third visit to Chichester on pretence of hunting'. 

rhe Rye Hou.se plot gave an excuse for arresting the Whig 
leaders; Russell and Sidney were judicially murdered; ^Tonmouth 
retired to Toddington, and was left untouched. By two submissive 
letters, he reconciled himself with the help of Halifax both to the 
king and to James, though he had the humiliation of seeing his 
confessions and declarations of penitence published in the Gazette, 
His partial return to favour raised the hopes of his partisans; to 
check these, Algernon Sidney was executed. Monmouth was now 
subpoenaed to give evidence at the trial of young Hampden. To 
escape from the difficulty he fled to Holland, probably with 
Charles’s connivance, and though he vi.sited England in Nov. 

it is doubtful whether he ever again saw the king. The quiet 
f’ceession of James II. soon brought Monmouth to the crisis of 
lus fate. Within two months of Charles’s death he had yielded to I 
I he impetuosity of Argyll and other exiles and to vague invitations 
England. 

DEFEAT AND CAPTURE 

On the 2nd of May Argyll sailed with three ships to raise the 
'vest of Scotland; and three weeks later, with a following of only 
ighty-two persons— of whom Lord Grey, Fletcher of Saltoun, 
Wade, and Ferguson, the author of the Appeal from the Country 
'o the City, were the chief — Monmouth himself set out for the 
west of England, the stronghold of Protestant dissent. He gained 
little sympathy, but soon collected an undisciplined body of some I 
bsoo men, with whom he seized Axminstcr, and entered Taunton. 


Meanwhile parliament had declared it treason to assert Mon- 
mouth’s legitimacy, or his title to the crown; a reward of £5,000 
W'as offered for him dead or alive, and an act of attainder was 
passed in unusual haste. Troops had been hurriedly sent to meet 
him, and when he reached Bridgwater Albemarle was already in 
his rear. From Bridgwater the army marched through Glaston- 
bury to attack Bristol, into which Lord Feversham had hastily 
thrown a regiment of fool -guards. The attempt miscarried; and, 
after summoning Bath in vain, Monmouth, with a disordered force, 
began his retrograde march through Philips Norton and Fromc, 
continually harassed by Feversham’s soldiers. At the latter place 
he heard of Argyll's total rout in the western Highlands. On July 
the 5th, Fever.sham entered Sedgeinoor in pursuit; Monmouth 
the same night attempted a surprise, but his Iroojis were hope- 
lessly routed. lie himself, wdth Grey and a few others, fled over 
the Mendip Hills to the New Forest, hoping to escape by sea, 
but he was captured close to Ringwood in Hampshire on the 8th. 

On the day of his capture Monmouth wrote to James in terms 
of the most unmanly contrition, ascribing his wrong-doings to the 
action of others, and imploring an interview. This was granted on 
the i^lh and after another imploring letter to the king, he offered, 
as the la.st ho]U', to become a Roman Catholic; this might have 
proved successful, but the priests sent by James to ascertain his 
sincerity declared that he cared only for his life and not for 
his soul. 

He met his death at the scaffold on July 15, 1685, with calm- 
ness and dignity. In a signed paper he expressed sorrow for having 
as.sumed the royal style, and at the last moment confessed that 
Charles had denied to him privately, as he had publicly, that he 
was ever married to Lucy Walters. 

Sre CU Roberts, Lifr, Profirrssvs, and RvbcUwn of Jamvs, Duke of 
Monmouth (2 vols. 1844), the article in the Diet. Nat. Hiof:,. and gen- 
eral bihlioj^rapliy ^iven in Camh. Mvdiavval Hist. (vol. 5, chaps. 8 and 
n, 1908). 

MONMOUTH, ROBERT CAREY, t ST EARL OF (c. T 560- 
1639;, youngest son of Henry Carey, isl Baron Hunsdon, cham- 
berlain, and first cousin of Queen Elizabeth. In 1587 he joined 
in the atlemja to relieve Sluys, in 1588 served as a volunteer 
against the Spanish expedition, and commanded a regiment in 
Essex’s expedition to Normandy in 1591, taking part in the siege 
of Rouen. He was knighted by Essex the same year for having 
l)y Ids intercession with the queen procured his recall. In the 
parliaments of 1586 and 1588 he reiiresented Morpeth; in ihat 
of 1593, Callington; and in those of 1596 and lOoi, Northumber- 
land. He succeeded to his father’s appointment of lord warden 
of the marches in 1596, which he held till r In March 1603 
he witnes.sed the queen’s last illness, which he described in his 
Memoir.^. Two years later, he was made governor of Prince 
Charles, in 1611 his master of the robes, in 1617 his chamberlain, 
and in 1622 w^as created Baron Carey of Leppington. In 1623 
he followed Charles to Spain, and after the latter’s succession 
to the throne he was created carl of Monmouth in 1626. He died 
on April 12, 1639. 

HLs Memoirs were published first by the carl of Cork and Orrery 
in 1759, a new edition, annotated by Sir Walter Srott, being printed 
in 1808. 

MONMOUTH (Welsh Mynwy), municipal borougb, and 
county town of Monmouthshire, England, 18 m. S. of Heteiotd, 
on the G.W. railway. Pop. (1921) 5,209. It is situated at tbe 
confluence of the Wye and the Monnow and is almost surrounded 
by hills. Monmouth {Monemuta) was possibly a fort from 
Roman times. Situated between Severn and Wye its strategic 
importance was early recognized by the Saxons, while in latex 
years it played a leading part in Welsh border warfare. At the 
time of Domesday the castle was in the custody of WTUiam Fiti 
Baderon. Henry HI. granted it to his son Edmund Crouchback. 
through whose descendants both borough and castle passed inU 
the duchy of Lancaster. Since the 18th century the dukies o 
Beaufort have been lords of the borough. 

Portions of the town walls remain, and there is an old gateway 
on the Monnow bridge; but there are only insignificant ruin 
of the castle, originally a Saxon fortress. The principal building 
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include the churches of St. Mary on an ancient site, and the 
chapel of St. Thomas, a late Norman structure, and the free gram- 
mar-school, founded in 1614. 

Monmouth was a borough by prescription as early as 1256, and 
was governed by a mayor in 1461, but was not incorporated until 
1550. This charter was confirmed in 1 558, 1606 and 1666. By the 
act of 1535-3^) Monmouth, as county town, obtained representa- 
tion in parliament : it is now part of one of the county divisions. 
Wednesday and Saturday markets were confirmed to Monmouth 
in 1550. Since the 18th century it has been a quiet market town 
deriving some prosperity from the rise of the adjoining industrial 
regions as well as an annual three-days’ fair. 

MONMOUTH, a city of western Illinois, U.S.A., 56 m. S. 
of Rock Island and t8 m. from the Mississippi river; the county 
seat of Warren county. It is on Federal highw^ay 34, and is served 
by the Burlington Route, the Minneapolis and St. Louis, and the 
Rock Island Southern railways. Pop. (1920) S.ti6 (88% native 
white) and was estimated locally at 10,000 in 1928. It has large 
potteries and other manufacturing industries; ships scv^eral thou- 
sand carloads of cattle and hogs to Chicago every year; and is 
the scat of Monmouth college (United Pre.sbyterian), oi^ened as 
an academy in 1S53. as a college in 1S56. Monmouth was settled 
in 1824, incorporated a.s a village in 1836 and chartered as a city 
in i8s;2. 

MONMOUTH COURT HOUSE, BATTLE OF. The 

battle of Monmouth Court House was fought (June 28, 1778) 
[)etween the Americans under Gen. Washington and the British 
commanded by Sir Henry Clinton, who having evacuated Phila- 
delphia (June 18) W’as marching through New Jersey to Sandy 
Hook. Wa.shington had decided that for his country’s honour 
and his own reputation he must strike a vigorous blow at the 
retreating enemy even at the risk of bringing on a general engage- 
ment, and ordered Charles Lee with the advanced guard to attack 
the British rear (June 28 ), promising to support him with the main 
body of the army. Lee had claimed this command, as the senior 
major-general in the army, though it had been originally a.ssigncd 
to Lafayette, and Washington now added to it two brigades, 
bringing it up to a strength of about 5,000. But Lee had no inten- 
tion of carrying out the spirit of his orders. An ex-oflficer of the 
British army, who had seen much service in the Seven Years* 
W’ar, he believed the Continental troops (0 be no match for Brit- 
ish regulars in the field and held it madness to ri.sk a pitched 
battle before the arrival of French troops in America. He con- 
templated nothing more than a forced reconnaissance. Clinton 
after a 40 hours’ halt at Monmouth Court House (now Freehold) 
made an early start (June 28). His baggage train of 1,500 wag- 
ons led the way under escort of Knyphausen's German division, 
and Cornwallis's British division formed the rear-guard. 

W'hen Lee approached Monmouth he found only a small cover- 
ing force there. He was executing an. elaborate manoeuvre to 
envelop it. when Cornwallis’s dixdsion appeared. Clinton had 
ordered his lieutenant to turn back and strike hard at the attack- 
ing force, in order to prevent any attempt to harass his trains. 
Instead of fighting a delaying action with a force not much 
stronger than his own on ground well adapted for the purpose 
and gaining time for Washington to come up, Lee allow'ed his 
lroop.s to retreat. He had ordered his right to fall back, but gave 
no orders to the rest, and they finding themselves in danger of 
being cut off, al.so retired. Lee made little effort to check the 
somcw’hat disorderly retreat and sent Washington no warning 
that he w'as retiring. When the commander-in-chief came up, he 
was surprised and indignant, and hastened to form a line of battle 
with the divisions of (ireene and Alexander (called by the 
Americans Lord Stirling) on the right and left, while part of Lee’s 
force rallied under W^ajoic and checked the pursuit of the British 
cavalry. Cornwallis brought up his infantry and endeavoured to 
dislodge Wa.shington but without succe.ss. The fiercest fighting 
w^as in front of the centre behind a hedge fence held by the 
heroic W’ayne, who repulsed three fierce assaults of British 
grenadiers. Tow'ards evening Cornwallis fell back. Washington 
sent forward three brigades to renew the battle, but darkness 
forestalled them. During the night Cornwallis witbdrew\ unde- 


tected by the American outposts, and overtook Knyphausen near 
Middletown, where the high ground secured them from further 
attack. Washington finding the enemy gone attempted no pur 
suit and presently marched to the Hudson to join Gen. Gatt> 
whilst Clinton s army was conveyed by transports from Sandv 
Hook to New York. The two combatants resumed the position . 
which they had held two years before. 

Of the two armies Clinton's seems to have been a little th»* 
larger — about 17,000 to j 4,000. But not much more than kill 
of the British army was actually engaged. Washington returned 
360 casualties and Clinton 358, but the Americans claimed to 
have buried 249 British dead on the battlefield. Owing to I hr 
intense heat nearly 100 men in the two armies died of .sheer 
fatigue. A court-martial suspended l^e from any command in 
the American armies for twelve months. Subsequently he w:n 
dismissed from the American service on account of his attack.'' 
upon Washington. In i8()0 Lee’s letter to Gen. Howe, written 
when he was a pri.soner in British hands, .suggesting a plan ot 
campaign for Howe's forces, came to light, and later writers have 
added to the charge of incomi)etcnce and insubordination against 
Lee that of deliberate treachery. The evidence seems in favour 
of acquitting Lee of any worse crime than disloyalty to his 
commander. 

I Sec W. S. Strvker, 7 'hr Hattie of Monmouth (Princeton, 1027). 

MONMOUTHSHIRE, a western border county of England, 
bounded east by Gloucestershire, north-east by Herefordshire, 
north-west by Brecknock, west and south-west by Glamorgan- 
shire (Wales), and .south ])y the estuary of the river Severn. 1 'he 
county falls into two natural regions: — the basin of the Usk 
(after that river emerges from the gap between the Brecon 
Beacons, 2,907 ft., and the Black mts., 2.624 ft.), which forms 
the north-eastern and central portions of the county, and the 
basins of the river Rhymney and the rivTr Ebhw which drain the 
south-east slopes of the Brecon Beacons, z.e., the eastern end of 
the south Wales coal-field. The river Monnow forms the north- 
east boundary of the county, but its upper waters include a 
section of the Black mts., within the county boundary on the 
north side. After the junction of the Monnow with the Wye at 
Monmouth, the main river becomes the eastern boundary; the 
upper and middle river Rhymney form its western border. Thi‘ 
Monnow, and the Wye as far as Tintern, pass over Old Red 
Sandstone rocks (a great series of red marls, sandstone and 
concretionary limestones), which occupy the north-east and cen- 
tral parts of the county, grits ami conglomerates of the highest 
beds giving rise to bold escarpments and lofty plateaux (e.g., The 
Sugar Loaf, 1.955 ft., Skirrid Fawr 1.596 ft., and Blorenge. 
1,838 ft., which almost encircle the town of Abergavenny). 

West of the town of Usk, the Old Red Sandstone plain I" 
interrupted by an extensive antiriine of older Silurian strain 
(Wenlock shale and limestone and Ludlow beds), a small inlier 
of the same rocks appearing at Rhymney near Cardiff. The 
Rhymney (down to (Z^acrphilly ), and the Ebbw (with the Sir- 
howy and other tributaries) which joins the Usk below Newport, 
are parallel consequent streams draining the coal-field, which heri‘ 
consists of a .series of north-north-west to south-.south-east valle\> 
separated by high ridges of Pennant grit, and related to lines of 
faulting that are much later than the foldings of the coal-field 
These valleys are deep and narrow\ and often of U-.shaped trail''- 
ver.se profile, due to scouring by glaciers from the Brecon 
Beacons. The Carboniferous limestone, mill.stone grit, and coai 
measures (lower coal series, Pennant sandstone and upper cod 
series) dip westward and succeed each other from east to west 
The Coal Measures abound in coal-seams and ironstone and thc i 
valleys, densely populated with people formerly occupying higk' 
pastoral districts, now forsaken, give rise to acute social .nn 
economic problems. Around the eastern edge of the coal-field 1 
narrow rim of Carboniferous limestone occurs, and is crossed y 
a western tributary of the Usk at Pontypool. Very striking 
forms are .seen in the valley of the Wye between Tintern 
Chepstow, where Carboniferous limestone again appears on 
western rim of the outlying Forest of Dean coal-field (Glo'' ' 
Rhaetic and Lias limestones and shales outcrop at Llanwern and 
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(.loldcliff, near Newport. Glacial gravel and boulder clay arc 
lound in the valleys, and a broad tract of alluxnum borders the 
Bristol channel from Rhymney to Portskewet. forming a lowland 
way through Monmouthshire to the Vale of Glamorgan, part 
of the plain of Gwent. 

History and Early Settlement. — Monmouthshire in early 
limes was heavily forested and formed part of the difficult coun- 
iry of the lower Severn. There are evidences of the use of the 
route to the w'csl (via the south Wales coastal plain) in the 
bronze age; finds of ilat axes and socketed celts being important 
ill the southern section of the county. The westward route was 
used by the Romans, who built Caerwent and Caerleon (i/.i'.), 
iho latter of w’hich fierformed a service similar to that performed 
by Chester in the north, guarding the coastal route into Wales. 

Monmouth.shire, at the time of the Heptarchy, formed the 
Welsh kingdom of Gwent, and no permanent English settlement 
was effected in the district until close upon the middle of the 
nth century. The incursions of the West Saxons began in the 
7th century, and Tlrochmael and Fermael, kings of (iwent. 
acknowledged Alfred as their lord. In the gth and loth centuries 
ihe district was frequently harried by the Danes, who in 915, 
under Ohter and Hwald, sailed round Wessex and Cornwall to the 
Severn, plundered the banks of the Wye and took prisoner the 
bishop of Llandaff. In 926 Aethelstan met the kings of the north 
britons at Hereford and fixed the Wye as the limit of their terri- 
lory. In 976 the Danes destroyed Caerleon, at this time the chief 
town of the district. The early nth century was taken up with 
interminable contests between the Welsh princes for the suc- 
cession in south W’ales, and the Welsh Chronicle relates that in 
i047 the w'hole of South Wales lay waste, and in 1040, Griffith, 
the king of South Wales, a.ssisted Irish pirates in plundering. In 
I Ob'; Harold conquered the district between the lower Wve and 
the'Usk. 

After the Conquest, this district wms bestowt‘cl on William Fitz 
(Isborne, earl of Hereford, who built Monmouth castle, and 
(ontinued the line of defence against the Welsh frontier along 
the W'ye, while a second line of fortifications along the Usk 
valley marked the continued advanic of the Normans, w’ho by 
10.S5 had subjugated almost the whole of (iwent. The lordship 
of Overwent fell to Hamelin do Baladun, who founded the castle 
and priory of Abergavenny, and from him ])assed to Brian Fitz 
Count and. later to Waller Fitz Miles, earl of Hereford. The 
lordship of Netherwent remained for many centuries with the 
Clare family. Penhow castle was a stronghold of the family of 
St. Maur or Seymour, from whom are descended the present 
dukes of Somerset, and Grosmont and Sken frith castles of the 
tamily of Braose. Gwent still ranked as ^^’elsh territory at the 
time of Domesday, but the town of Monmemth, the ca.stle of 
Caerleon, and the di.strict of Archenfcld, arc assessed under 
Herefordshire, and the three hardwicks of Llanwem, Port.skewet 
and Dinam under Gloucestershire. The Norman lords of the 
]>resent county held their lands “per baroniam,'’ .so that the 
ling's writ did not run in them, and the lives and property of the 
noorer inhabitants were entirely at the mercy of these lords 
marchers. The county still exhibits remains of 25 Norman cas- 
hes. The province of Gwent w'as formerly divided into four 
(anlrefs, each comprising several commotes. Cantref Uwchcoed, 
or Upper Gwent, comprised the commotes of Erging and Ewyas. 
>»ow principally in Herefordshire, and the greater part of the 
present hundreds of Skenfrith, Abergavenny and Usk; Cantref 
Iscoed, or Lower or Nether Gwent, comprised the present hundred 
of Raglan and parts of Caldecot and U.sk; Cantref Gwenllwg 
comprised the present hundred of Wenllwg; while the fourth 
lantref, Cantref Coch, now forms the forest of Dean in Glouces- 
fTshire. Leland, (i6th centur >0 describes GwTnt as comprising 
the three divisions of low, middle and high “Vent eland,” and at 
this period it included 24 lordship marches, each governed by its 
'^wn ancient laws and customs, and ruled by its own lord. Under 
the act of 1536 for the abolition of the marches, these 24 lord- 
t^hips were united to form a shire with Monmouth as the shire 
and the sheriff’s court held alternately at Monmouth and 
Newport. The shire was divided into six hundreds — Abergavenny, 
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Caldecote, Raglan, Skenfrith, Usk and Wentlwg — (he bounds 
being subsequently ratified by act of parliament of 1542-4.;. No 
sheriffs were apixnnted until 1541, and the legal authority of the 
lords marchers was not finally abolished until 1689. The act of 
1536 did not expressly separate the county from Wales, and it 
w^as only gradually that Monmouthshire came to be regarded as 
an English county, being included in the Oxford circuit for the 
first time in the reign of Charles II. 

Ecclesiastically Monmouthshire has been almost entirely in 
the diocese of Llandaff since its foundation in the 6th century. 
Monmouth was in the diocese of Hereford, and a few parishes 
formed part of the diocese of St. Davids until 1S36, when the 
whole county w’as placed under the bishop of Llandaff. It con- 
tains, wholly or in part, 134 ecclesiastical parishes. 

Architecture. — Of Norman fortn\sses, the more interesting 
are: Caklicol, the scat of the De Bohuns, with a round keep of 
the 13th century, gatehouse and other ])ortions, still partly in- 
habited; Che|)st.ow, one of the finest examples of the Norman 
fortress c.xtant, in an imposing situation on a cliff above the 
Wye; Newport, Abergavenny, Ihe gateway and hall of Grosmont, 
once the residence of the dukes of Lancaster; ami Usk castle, 
rqjjuilt by the Clares in the lime of Edward JV. Raglan castle, 
begun in the reign of Henry V., is a very extensive ruin, still in 
good preservation. C'harles I. resided in it after the battle of 
Naseby, and in 1646 it was delivered up to the parliamentary 
forces after a stubborn resistance of ten weeks against Col. 
Morgan and Gen. Fairfax. 

At the Reformation Monmouth possesses! two hospitals and 
15 other religious houses; of these only Llanthony abbey and 
Tintern ;rf)bey (both Cistercian) are important. Llanthony abf)ey 
in the Black mts. was founded by W'illiain de Lacy in 1103, and 
the church, dating from about 1200. is one of the earliest exam- 
ples in England of the Ikfinted style. The ruins consist of por- 
tions of Ihe nave, transept, central tow(‘r and choir. Tintern 
abbey (q.v,), founded by W’aller de Clare in 1131, occupies a 
position of great beauty on the Wye, and is amongst the finest 
monastic ruins in Phigland. Churches worthy of mention are 
Abergavenny, belonging to a Benedictine priory, and containing 
a number of old tombs; Chepstow, partly Norman, and iK).ssess- 
ing a richly moulded doorway; St. Woolos’ church, Newi)()rl, 
also Nonuan; Ihe Norman chape! of St. 1 ’homas, Monmouth, 
Christchurch, principally Norman; Mathern, Early English, with 
a tablet to Tewdrig, king of Gwent in (he 0 th century; and 
Usk, formerly attached to a Benedidine priory 

Agriculture. — ^Along the Severn shore the soil is deep and 
loamy, and admirably suited for the growth of trees. The most 
fertile land is that resting on the retl sandstone, esjjecially along 
the banks of the Usk, where wheat of fine quality is raised. In 
the mountainous regions more attention is paid to the grazing 
than to the rai.sing of croi)s. There arc a considerable number of 
dairy farms, but sheej)-fanning is much more largely followed. 
Only about seven-tenths of the total area of the county is under 
cultivation. There is a large extent of hill pasture, and a con- 
siderable acreage under orchards. The river fisheries of Mon- 
mouthshire have been famed from early times, Caerleon with 
seven fisheries in the Wye and the Usk being mentioned in 
Domesday. 

Mining. — ^I'he coal-mines and iron-works which Monmouth- 
shire shares with scuith W'ales are very important. The industry 
of coal-mining is said to date from the time of Edward I., but (he 
industry lap.sed until (he construction of the Blaenavon-Newport 
canal (1792-95). In 1740 Monmouthshire contained only two 
furnaces, making 900 tons annually. In 1790 three new furnaces 
were constructed at Blaenavon. and since then flu* industry has 
steadily grown. These, in order from east to west, with the 
principal townships in each are as follows: — Afon Lwyd (Panteg, 
Pontyix)ol, Abersychnn and Blaenavon) ; Eblw Fach (Aber- 
tillery, Nantyglo and Blaina), joining the Ebbw CRisca, Ebbw 
Vale); Sirhowy (Bedwellty and Tredegar); Rhymney (New 
Tredegar and Rhymney). Besides coal, considerable quantities 
of fire-clay and some iron are raised. 

Communications. — The county is .served by the G.W. rail- 
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way. Main lines run from Cardiff (Glam.) north through New- 
port. Pontypool and Abergavenny to Hereford; south-west along 
the Severn estuary from Gloucester to Chepstow, Newport (witl^ 
branch to Caerphilly) and Cardiff; across the centre of the 
county from Monmouth to Usk, Pontypool and on to Pontypridd 
(Glam.) All these link up with various valley routes. A line of 
the L.M.S. railway crosses the north of the county from Aber- 
gavenny to Merthyr (Glam.) with branches to Blaenavon and 
down the Sirhowy. The Crumlin canal from the Ebbw valley, 
and the Monmouthshire canal from Pontypool converge upon 
Newport, which is the principal port in the county. The Brecon 
canal runs north from Pontypool into the valley of the Usk. 

The area of the administrative county i.s 340,552 ac., v/ith a 
]>opulaiion (1921) of 450,794. The county comprises six hun- 
dreds. The municipal boroughs are Abergavenny, Monmouth, 
and Newport, a county borough. Monmouthshire is in the Oxford 
circuit, and assizes are held at Monmouth, and it has one court 
of quarter sessions. The boroughs of Monmouth and Newport 
have commissions of the peace, but no separate court of quarter 
sessions. The parliamentary divisions are Abort illery, Bcdwellty, 
Ebbw Vale, Monmouth and Pontypool, each refurning one 
member; and the parliamentary borough of Newport returns one 
mem'ber. By the act of 1536 two knights were to be returned for 
the shire and one burgess for the borough of Monmouth, but the 
first returns for the county were made in 1547 and for the 
borough in 1553. 

Sop Victoria County History, M onmouthshirc : W. Coxo, An Histor- 
ical Tour in M onmouihshirc, 2 pts. (i8oj): N. Rogers, Memoirs on 
Monmouthshire (1708); David Williams, Ilistorv of Monmouthshire 
(1706) ; G. Ormerod, Stri^ulensia. Archaeological Memoirs relating to 
the district adjacent to the Confluence of the Severn and the Wye; 
M. E. Bagnall-Oakolcy, Account of the Rude Monuments in Mon- 
mouthshire. (Newport, i88q) ; J. A. Bradney, A History of Monmouth- 
shire (igo4, etc.); also the publications of tlu? Caerleon Antiquarian 
As.sociation. 

MONNIKENDAM, a fi.shing village of Holland, in the 
province of North Holland, on an inlet of the Zuider Zee known 
as the Gouw Zee, 12 m. N.N.E. of Amsterdam. Pop. (1926), 2,537. 
It w'as once a commercial town but now it is a tourist centre. 
Among the notable buildings are the wTigh-house (17th century), 
the bell-towTr (1591), formerly attached to the town-hall before 
this was destroyed in the 18th century, and the church of St. 
Nicholas, mentioned in a document of 1356, but not completed 
until the beginning of the 15th century. It contains some carvings 
and manv old tombs. 

MONO or MONACHI, two Sho.shonean Indian groups in 
central California, of the same dialectic division of that family as 
the Northern Paiute of Nevada and the Bannock of Idaho. Mono 
is Spanish for monkey, but Monachi is the term for them among 
the neighbouring Yokuts. The western Mono, in the pine belt of 
the Sierra Nevada, arc acculturated to the Yokuts below them; the 
eastern Mono, of Mono and Owens valley across the crest, locally 
called Paiute, are more similar to their congeners of the Great 
Basin. The Mono have suffered less from Caucasian contacts than 
any California tribe, iind therefore survive as the most populous 
native group in the state, there being 1,400 in 1910. 7 'he western 
Mono form a distinct physical tvpe, with narrow heads. 

MONOCHORD, an instrument having a single string, used 
by the ancient Greeks for liming purposes and for measuring the 
scale arithmetically. A movable bridge was so contrived as to 
slide along over the string and stop it at any point. 
MONOCOTYLEDONS : see A.ngiospkrms. 

MONOD, ADOLPHE (1S02-1856), Trench Protestant j 
divine, was born on Jan. 21, 1S02, in Copenhagen, and was edu- 
cated at Paris and Geneva. He began his life-work in 1825 as 
founder and pastor of a Protestant church in Naples, whence he 
removed in 1S27 to Lyons. Here his evangelical preaching, and 
especially his sermon on the duties of communicants led to his 
deposition. In 1S36 he became professor in the Theological 
( oileg(‘ of Montauban, removing in 1847 to Paris as preacher at ' 
the Oratoire. He died on April 6, 1856. Monod was undoubtedly * 
the foremost Protestant preacher of 19th century France. 

Ilis chief works are Sermons (1844. Eng. tran.s. 1849), La Femme i 


(1848, Eng. trans. 1851) and S. Paul (1851, Eng. trans. 1853). 
Extracts from his correspondence appeared at Paris (1885-1902). See 
A. Richardot, A. Monod considiri comme pridicateur (Strasbourg', 
1863) and P. Stapfer, La grande Predication chretienne en Franic 
(1898). 

Frederic Monod (1794-1863), his brother, was bom at Mon- 
naz, Switzerland on May 17, 1794, and died at Paris on Dec. 30. 
1863. Ordained at Geneva in 1818, he spent most of his life in 
Paris, where with Count Gasparin he founded in 1849 Union 
of the Evangelical Churches of France. 

MONOD, GABRIEL (1844-1 912), French hi.storian, was 
born at Havre on March 7, 1844, died at Versailles on Ajm) 
10. 1912. He studied at the Ecole Normale Supericure, I’ari.s, 
and at Gottingen and Berlin before he began to lecture at the 
ficole Normale. He wrote a number of important studies on 
mediaeval history and a Biblio graphic de Vhistoire dc France 
(1888), but his greatest work was done as a teacher. His pupil.s 
dedicated to him a volume of £.Hides d^histoire dii moycn age 
( 1 896) . Monod founded the Revue Hhtorique, 
MONODELPHIA, a term applied by De Blainville in 1S16 
and 1834 to the highest of his three main subdivisions (subclasses) 
of the class Mammalia, which embraced all the mammals except 
the monotremes and marsupials. The name, meaning “single 
uterus” was given in allusion to the fact that with certain excep- 
tions the lower parts of the right and left 

i ducts that lead down. from the ovaries are 
united into a single womb. This most 
advanced condition, called “uterus sim- 
plex,” is found in man, primates generally 
and many bats. When the fusion of the 
right and left ducts is complete only at 
the lower end, the womb being distinctly 
forked, the term “uterus bicornis” is ap- 
plied, as in ungulates and insectivores, and 
when there are distinct traces of the me- 
dian partition separating the right and 
left halves, the condition is called “uterus 
bipartitus” as in carnivores. An alterna- 
tive title for the group is Placcntalia. 
Eutheria of Huxley is frequently, but in- 
correctly, used as the equivalent of Mono- 
delphia. 

MONOGENISTS, the term applied 
to those anthropologists who claim that 
all mankind is descended from one original 
stock ( fjLOvo^^ single, and yevos, race ) , and 
even from a single pair; while polygenists 
(ttoXus, many) contend for a multiple 
ancestry. Aristotle and Vitruvius saw in 
climate and environment the natural cause 
of racial differences, influences far slighter 
in amount and slower in operation than 
was supposed. But although the reality of 
ko, ~ H».Y To' ...,iNC To~..Ti;;r sir'll modification is not disputed a 

»i.oGut or MUSICAL iNSTRu- rcmarkablc permanence of type is dis- 

ThT monochord an migration to 

INSTRUMENT INVENTED climatcs cxtrcmely different from that ot 
BY THE ANCIENT GREEKS their former homes. Physically different 
TO INVESTIGATE THE raccs, such as the Bushmen and the pure 
MATHEMATICAL R E L A- negroid types in Africa, show no signs ot 
TERVALS^ musical IN- appj-Qximation under the influence of the 
same climate; while the coast tribes of 
Ticrra del Fuego and forest tribes of tropical Brazil continue 
resemble each other, in spite of extreme differences of climate an- 
food. Darwin is moderate in his estimation of the changes pro- 
duced on races of man by climate and mode of life within the 
range of history {Descent of Man, pt. i. chs. 4 and 7). A great 
difficulty of the monogenist theorj” lay in the shortness of the 
chronology with which it w^as formerly associated. It is now 
recognized {see Man, Evolution of) that man has existed durirnJ 
a vast period of time. 

A. R. Wallace suggested that the remotely ancient repre.senta' 
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lives of the human race were in their wild state much more plastic 
than now to external nature. {Contributions to the Theory oj 
Natural Selection, p. 319.) 

The polygenist theory is not dead. An interesting problem is 
raised by the discovery that the composition of the blood is trans- 
mitted on Mendelian principles, and that there are al least two 
main varieties of blood. Further advances in physiology may help 
towards a solution of the question. The multiplicity of languages 
has been cited as evidence of polygenesis, but language is a social 
factor — part of the cultural acquisition of mankind — and efforts 
have been made to prove the common descent of all languages 
though links are missing and the data allow of other explanations. 

Bibliography. — R. B. Dixon, Racial History of Man (1Q23) ; 
G. Keynes, Blood Transfusion (1925) ; H. J. Flcurc, Races of Man- 
kind (1927). 

MONOGRAM, originally a cipher consisting of a single letter, 
now a design or mark consisting of two or more letters intertwined 
together. The letters thus interlaced may be either all the letters 
of a name or the initial letters of the Christian and surnames of 
a person for use upon note-paper, seals, etc. Many of the early 
Greek and Roman coins bear the monograms of rulers for whom, 
or the towns in which, they were struck. The late Latin and Greek 
words were first applied to the .signatures, which took this form, of 
the emperors of the eastern empire. The signatures of the Frank- 
ish kings also took the form of a monogram. The most famous of 
monograms is that known as the “Sacred Monogram, fonned by 
the conjunction of the two initial letters of xP^o-^-os, Christ. The 
most usual form of this is the symbol ^ and sometimes the a 
(alpha) and cj (omega) of the Apocalypse were placed on each 
.side of it. The symbol was incorporated in the Labarum 
iq.v.) when the imperial standard was christianized. The inter- 
laced I.H.S. (also called the “Sacred Monogram”) apparently 
possesses no great antiquity; it is said to have been the creation 
of St. Bernard of Siena in the middle of the J5th century. Mono- 
grams or ciphers were often used by the early printers as devices, 
and are of importance in fixing the identity of early printed 
books. Similar devices have been used by painters and engravers. 
The middle ages were, indeed, extremely prolific in the invention 
of ciphers alike for ecclesiastical, artistic and commercial use. 
Every great personage, every possessor of fine taste, every artist, 
had his monogram. The mason’s mark also was, in effect, a 
cipher. As the merchant had as a rule neither right nor authority 
to employ heraldic emblems, he, therefore, fell back upon plain 
.simple letters arranged very much in monogram form. These 
“merchants’ marks” generally took the form of a monogram of 
the owner’s initials together with a private device. They nearly 
always contain a cross, either as a protection against storms or 
other cata.strophcs, or as a Christian mark to distinguish their 
goods from Mohammedan traders in the East. There is a fine ex- 
ample of a 1 6th century gold ring with a merchant’s mark in the 
British Mu.seum. One of the most famous of secular monograms is 
the interlaced “H.D.” of Henri II. and Diane de Poitiers. Upon 
ivery building which that king erected it was sown profusely; it 
was stamped upon the bindings in the royal library, together with 
ihc bow, the quiver and the interlocked crescents of Diana. Henri 
1 \’. devised a punning cipher for his mistress Gabrielle d'E.strees, 
the surname being represented by a capital S. with a trait or stroke 
through it. 

See Du Cange, Glossarium (s.a. M ono gramma) , with platc.s giving 
'‘\amples of the monograms of early popes, the emiierors of the 
Western Empire, and of other kings. 

lUONOLOGUE, a passage in a drama in which a personage 
''peaks unconsciously aloud, either alone on the stage or with 
others keeping silent. The tragedies of the 17th and iSth cen- 
turies greatly affected the monologue, which has always, how- 
ever, been liable to ridicule. There is something of a lyrical 
iharactcr about the monologue in verse; and many of the ex- 
imples in the tragedies of Corneille are nothing more or less 
than odes or cantatas. The monologues of Shakespeare and 
Racine have a more dramatic character. The French critics record 
its striking examples that of Figaro in Beaumarchais’ Le Mariage 
de. Figaro and the t6o lines of Charles V. in Victor Hugo’s 


Hernani. In the Elizabethan drama, the popularity of Kyd’s 
Spanish Tragedy, in which Hieronyrno spouts interminably, set 
a fashion for ranting monologues, which are very frequent in 
Marlow’c and others. After 1600 the practice was much reduced, 
but it returned in exaggerated form after the Reformation to 
fall once more into deserved contempt. 

MONOMETALLISM, a term applied to a currency system 
in which one metal only is used as a standard. {Sec Money; 
Bimetallism.) 

MONOMOTAPA. In old maps of south-east Africa, de- 
rived originally from Portuguese and from Dutch sources, an 
extensive region on the Quama or Zambezi and to the south of il 
is styled regnum mononwtapav. The precise character of the 
kingdom has been the subject of much discussion, and some mod- 
ern historians relegate the monomotapa to the realm of myth. 
But such scepticism is unjustifiable since all Portuguese writers 
from the beginning of the 16th century onwards reiterated the 
assertion that there was a powerful rule known far and wide by 
that title. 

The word “monomotapa” is of Bantu origin and has been 
variously interpreted. Father J. Tor rend. Comparative Grammar 
of the South African Bantu Languages (p. 101) renders it “Lord 
of the w'ater-elephants,” and remarks that the hippopotamus is 
even to the present day a sacred animal among the Karanga. The 
earliest recorded bearer of the name is Mokomba Menamotapam, 
mentioned by Diogo de Alcaijova in 1506 as father of the Kwesa- 
rimgo Menamotapam who ruled at that date over Vealanga, a 
kingdom that included Sofa la. His capital was called Zumubany, 
an obvious corruption of the term “Zimbabwe,” the residence 
of any important chief. Portuguese chroniclers not only 
refer to the territory and the people of the monomotapa as 
“Mocaranga” (f.r., of the Karanga tribe), but explicitly assert 
that the “emperor” himself was a “Mocaranga.” Consequently, 
he must have been a negro, and the Dominican who records the 
bapti.sm of Doin Filippe by a friar of the order in the middle of 
the 17th century actually states that this “powerful king” was a 
black man (“com as carnes ])retas”). This seems to controvert 
the assumption that there existed in southern Rhodesia a ruling 
caste of different racial origin from the general Bantu population. 

It is difficult to arrive at an estimate of the extent of territory 
over which this great negro chief exercised direct or indirect 
control- The most extravagant theory is naturally that which 
was expres.sed by the Portuguese advocates in connection with 
the dispute as to the owaiership of Delagoa Bay. The crown of 
Portugal ba.sed its case against England on the cession of territory 
contained in a wcll-knowm treaty with tht* monomotapa (1629), 
and stated that this monarch’s dominions then extended nearly 
to the Cape of Good Hojmj. A more moderate and usual view 
is given by Diogo dc Couto, who in 1616 speaks of “a dominion 
over all Kafiraria from the Cal»o das Correntes to the great 
river Zambezi.” Several 1 7th-century writers extend the “empire” 
to the north of the Zambezi, Bocarro giving it in all “a circum- 
ference of more than three hundred leagues.” It was “divided 
among petty kings and other lords with fewer vassals who are 
called inkosis or fumos.” According to these authors, however, 
including Dos Santos, the paramountcy of the monomotapa was 
impaired in the 17th century by a series of rebellions. His Zim- 
babwe, wherever it may have been in earlier days, was now fixed 
near the Portuguese fort of Masapa, only a short distance south 
of the Zambezi. A Portugue.se garrison was maintained in it, and 
the monarch himself from the year 1607 onwards was little more 
than a puppet who was generally baptized by the Dominicans mlh 
a Portuguese name. 

MONONGAHELA, a city situated in Washington county, 
Pennsylvania, U.S.A., on the Monongahela river, 31 m. S. of 
Pittsburgh. It is served by the Pcnn.sylvania and the Pitt.sburgh 
and Lake Erie railways. Pop. (1920) 8,688 foreign-born 

white). It is surrounded by highly productive coal mines, and 
has glass works, paper mills, foundries and other manufacturing 
industries. A town was laid out here in j 792 by Joseph Parkin- 
son. He named it Williamsport, but until its incorporation in 
1833 R was commonly called Parkinson’s Ferry. It was here that 
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the Whiskey Insurrection convention met on Aug. 14, 1794. 

MpNOPHYSITES, the name given to those who hold the 
doctrine that Christ had but oneinovos) composite nature i<f>v<rLs) 
and especially to those who maintained this position in the great 
controversies of the 5th and 6th centuries. The synod of Chal- 
cedon (q.v.) in 451, following the lines of Pope Leo l.’s famous 
letter, endeavoured to steer a middle course between the so-called 
Nestorian and Eutychian positions. But the followers of Cyril 
of Alexandria, and with them those of Eutyches, saw in the 
Chalcedon decree of two natures only another form of the 
“Nestorian" duality of persons in Christ, and ro.se everywhere in 
oppo.sition. For a century they were a menace not only to the 
peace of the Church but to that of the empire. 

During the period between the Council of Chalcedon and the 
death of Justinian, the movement on the whole gained in 
strength, especially in Egypt, and was the cause of civil disturb- 
ances in Jerusalem, Alexandria, Antioch, Constantinople and 
other centres in the East. Justinian himself in his later days 
adopted it {sec below); but his successor, Justin II., took no 
action either way for six or seven years, and then instituted a 
quiet but thorough system of suppression, closing monophysite 
churches and imprisoning their bishops and priests. 

We find two principal varieties of monophysitism. (a) Severus 
(bishop of Antioch 513) and his followers objected to Chalcedon 
only because it was an innovation; they fully acknowledged the 
distinctness of the two natures in Christ, insisting only that they 
became indissolubly united so that there was only one energy 
{fjiia Kaivri dtavopiKif evkpycLa) of Chri.sts will. Severus laid great 
stress on the human infirmities of Christ as proving that His 
body w^as like ours, created and corruptible; and some of his 
followers extended the argument to Christ’s human soul, which 
they said was, like ours, limited in knowledge. (6) Julian, bishop 
of Halicarnassus, and his followTrs, held that Christ’s body was 
so inseparably united with the Logos as not to be consubstantial 
with humanity; its natural attributes were so heightened as to 
make it sinless and incorruptible. Some even held that from the 
moment the Logos assumed the body the latter was uncreated^ 
the human being transmuted into the divine nature; and the 
“adiaphorites” went still further, denying like Stephen Barsudaili, 
an Edessan abbot, all distinction of essence not even between 
the manhood and the Godhead in Christ, but between the divine 
and the human, and asserting that “all creatures are of the same 
essence with the Creator.” 

The disintegration caused by monophysitism largely facilitated 
the rapid and easy victory of Islam in Syria and Egypt. ( 5 ce 
Monothelttes. ) 

Bibliogkapiiy. — See the Histories of Do^a b> A. Harnack, F. 
Loofs and R. Seeberg ; articles in Hastings, Encyclopaedia of Religion 
and Ethics and Hcrzog-Hauck, Rcalenryclopadie ; Gore, Dissertations 
on Subjects connected with the Incarnation, and The Incarnation 
( Bampton Lccture.«;) . 

MONOPLANE. An aeroplane w'ith one pair of wings. Some 
of the earliest aeroplanes were of this type {e,g. the machines of 



Fig. 1 .- the supermarine napier monoplane in which lieutenant 

S.N. WEBSTER WON THE SCHNEIDER CUP IN 1927 


Bleriot and Latham) but the structural advantage of the Biplane 
(q.v.) led to its preference by other pioneers (the Wrights, who 
were the first to fly, Farman, Cody and others). A monoplane is 
generally heavier and always less compact than the corrc.sponding 
biplane. Monoplanes wen^ little used during the World War, hut 
the type has been widely adopted since by German, Dutch and 


American designers, though hardly at all in England. If the wing 
itself can be made thick enough to contain all the necessary sup< 
porting structure, an externally clean design results, and it is due 
mainly to the discovery of suitable thick wing sections in Ger- 
many that the type reappeared. Fig. i shows the Supermarine- 
Napier monoplane which won the Schneider cup in 1927 and 
fig. 2 the Ryan monoplane in which in May 1927 Captain (later 



Fig. 2.— ^THE RYAN MONOPLANE. “SPIRIT OF ST. LOUIS." WHICH COL. 
LINDBERGH FLEW SCTLO FROM NEW YORK TO PARIS IN 33'/2 HOURS 


Col.) Lindbergh flew alone from New York to Paris in 33V hours, 
{See also Aeroplane, § 6 and 9.) 

MONOPOLY. The term monopoly, in its early usage, wa.s 
applied to grants from the Crown, to a favourite or as a reward 
for good service, of the exclusive right to manufacture or sell 
particular classes of goods. Not until the reign of Henry VITl 
does much evidence appear of these grants in the case of either new 
inventions or familiar articles of trade. Elizabeth granted patents 
of monopoly so freely that the practice became a grave abuse, 
giving ri.se to serious complaints in the House of Commons, and 
to the suppression of many exclu.sive rights in 1601. In the first 
parliament of James I. a “committee of grievances” was appointed 
and again many monopoly patents were cancelled. Many more, 
however, were granted by the king, and there grew up a race of 
“purveyors” who made use of the privileges granted them under 
the great seal for various purpo.ses of extortion. After the intro* 
duct ion of several bills, and several attempts by James to compro- 
mise the matter by orders in council and promises, the Statute of 
Monopolies was passed in 1624. This Statute made all monopolies 
illegal, except such as might be granted by parliament, or were 
in respect of new manufactures or inventions, or were exercised 
by civic corporations or companies and it would no doubt have 
greatly diminished the evils of monopoly had it not been for 
subsequent transgressions of the Act based in the main upon 
these excepting clauses. Under Charles I., the local monopoly of 
civic corporations began to be used as n cover for national mo- 
nopolies. This was accomplished by the corporation obtaining from 
the sovereign a right of “superintendence” over the whole national 
production of the article, which in practice meant a strangle-hold 
up)on rival producers. The grant of patent rights for new inven- 
tions was similarly abused by the according to the patentees of 
Crown rights of surveillance over all other producers of the 
commodity; while the title exercised by the Crown over all mines 
producing gold and silver was used as a basis for monopolistic 
control over tin, lead, and copper mines, of which the precious 
metals were an incidental by-product. In 1640, however, the 
Long Parliament declared most monopolies void, and the Bill oi 
Rights ended, in 1689, the claim of the Crown to override the la^^ 

In its modern usage the term monopoly is applied to iht 
advantage accruing to any undertaking or associated group oi 
undertakings which has the power, however acquired, of fixing tht 
price of its goods or services in the knowledge that those who 
need them cannot get them in adequate measure elsewhe:. 
Vestiges of the earlier usage remain in the monopoly conferre.. 
for a term of years under the patent and copyright laws; ir ih‘‘ 
territorial monopolies accorded by Parliament to railway. 
water, and electricity companies; in the monopoly exercised hy 
the state in respect of postal, telephone and telegraph service.- 
and in the partial monopoly which may occur where trading 
I^rmitted only under licence, as in the case of the sale of alcolmi)' 
liquors, wireless broadcasting, the plying of vehicles for 
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hire, etc. These monopolies, however, are based on a genuine 
j)ublic interest. 

Patent rights are conferred that an inventor may publicly 
disclose the details of his invention; parliamentar>’ powers are 
required in order that duplication, inconvenience, and waste may 
not occur from two or more public utility services operating in 
the same area; and licences are required in order that certain 
iraffic may be under limitation and control. State-accorded mo- 
nopolies or quasi-monopolies are usually granted on conditions 
imposed in the interest of the revenue or the public — on the 
payment of licence or patent fees, the observance of a tariff scale, 
or the acceptance of the principle of limitation of profits. 

Examples of monopolies are numerous. The village .shop is “a 
monopoly” when there is no rival shop in the neighbourhood. 
When greyhound racing suddenly became popular, the breeders 
were able to demand pounds where .six months before they would 
have been glad of shillings. The proprietors of estates near which 
a railway is driven, or over which an indu.strial population spreads, 
find themselves the holders of a commodity which cannot be multi- 
plied and the beneficiaries of a demand for their property in the 
creation of which they have had no part. A monopoly may be due 
to the sheer excellence of the services rendered by particular 
concerns. 

The merit or demerit of the monopoly created by deliberate 
intent is much more difficult to assess. The creation of some 
degree of monopoly is in some circumstances an essential factor 
in the suppression of wasteful competition and the intelligent 
conduct of an industry as one organic whole. That being so, 
monopoly may be a proper object of pursuit. The National Light 
Castings As.sociation in its original rules explicitly stated its 
object to be that of “raising and keeping up the price to the 
buyer of goods and articles made and/or supplied by its members 
. . . by so controlling production that prices will rise naturally 
and inevitably, as they always must do when supply is brought 
into equilibrium with or is ever so little below demand.” All 
British associations for the regulation of trade pur.sue, usually 
under some euphemism, the same, object — that of obtaining a 
degree of monopolistic power by the limitation of competition; 
and American associations continue to seek lawful expedients by 
which production and price shall be steadied against the impacts 
of blind competition. The great consolidation which comes to 
terms with its great rival, or buys out a troublesome smaller 
(■omp(ditor does so in order to secure a greater measure of 
monopoly. 5 cc Trusts. 

Monopoly Power, 80%. — Complete monopoly is not essential 
lo the exercise of monopolistic pow'er. It has been asserted that 
any consolidation or association which cover!: So% of the output 
of an industry can dictate the prices at which the remaining 20% 
shall sell its competing products, and so may be described as 
having an effective monopoly; but that formula cannot be applied 
indiscriminately, inasmuch as the limiting conditions of control 
var>^ greatly from industry to industry. The power over prices 
of the incomplete monopoly has been attributed to its power to 
regulate the greater part of the output of the industry, but this 
^iew is not tenable; its power over prices rests in fact upon the 
reluctance of the non-combine firm to incur the combine \s aggres- 
sive hostility, coupled with a readiness to accept for its limiied 
output the high prices ordained by the combine rather than strive 
■if ter a larger output at a lower price of its own making. It should 
' urther be observed that the power of even a 100% monopoly 
to raise prices against the consumer is limited. The cu.stomer has 
ills own recourses, varying much according to the particular 
commodity, of going without the article or of resorting to some 
substitute. The intelligent monopolist, on this score alone, will 
not raise prices to such an extent as to injure his owm net 
revenues; and in practice he w’ill guard against incurring public 
odium and possible action by the jegislature. Also he must not 
ff’rget that the knowledge of large profits will cause rivals to 
spring up, whose dcF*^ ruction will cost him some of his gains. 

See W. H. Price, The English Patents of Monopoly (1906) ; W. 
Cunningham, The Growth of English Industry (1907) ; Hermann 
bevy, Monopoly and Competition (new ed. 1927). (J. H.) 
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MONORAILS AND TELPHERS. Machines of the type 
usually known as motwrails arc installations which handle rela- 
tively light loads, i.c., from i cwt. to 1 ton net, such a device is 
shown in fig. i. The trolley can be combined with a lifting block 
which may be manually, mechanically or electrically oiierated. 
Telphers are on a similar principle but are always electrically 
driven. They are divided into monorail telphers and bottom- 

flange telphers, the latter being 
also called transporters. In the 
monorail iype tlie machine 
travels on a "‘bulb-headed” or 
“bridge” rail, secured to the top 
of an I-beam; in the bottom- 
flange tyjie the running wheels 
are dujilicatcd and travel on both 
sides of the bottom flange of an 
1 -bcam. Monorails proper and 
bottom-flange telphers are both 
also known as runways. All types 
under the above headings serve, 
so to speak, for interdepart- 
mental vehicular goods traffic. 
While ordinary vehicular traffic 
runs on a pair of rails on the 
ground, the receptacles or skips 
of monorails and telphers are sus- 
Fig. 1. — MONORAIL AS USED IN A pended from one overhead rail. 
FOUNDRY Overhead traffic has the advan- 

tage over that on ground rails in that the track does not en- 
cumber the ground, which is a matter of imi>ortance, particu- 
larly in congc.sted aisles and passages on the factory floor. The 
overhead rail from which the receptacles are susp)ended occu- 
pies .space which is of lesser value. (Conditions obtain in many 
ciusps which make it absolutely imperative to convey on a pathw^Jl 
above ground. Overhead monorail tracks are unobstructed and 
therefore offer les.s resistance to the movement of the receptacles, 
which, having generally only two wheels, run more easily than 
those on ground rails, which have four. Ixuuuse the friction is less. 
Monorail receptacles when electrically driven can be at any height 
above ground, or if pushed by a man walking on the ground they 
may be just high enough for him to reach them. A single to-and- 
fro track may be employed when only one unit of tlie telpher 
machine, as the rolling slock is called, can be used; but a double 
or endless track, i.e., joined together at the two terminals, which 
passes all the points to be served, is the ideal solution, because 
it provides for one-way traffic and a number of units can travel in 
unbroken succession. This is of parti< ular importance in the case 
of overhead Iraffic, where individual loads arc handled rather 
than a train of several, as is the case with ordinary ground 
traffic. I’he track can be so arranged as lo lead in and out of 
shops, also round buildings, at relatively sharp angles and even 
slight inclines, and may al.so be provitlcd with branch lines. It 
may be supported from the ceiling or .some other part of the 
building or, if in the oi)en, from steel or wooden structures. In 
small installations the track may be a light rail of selected sec- 
tion or it may consist merely of a flat iron bar. The receptacles 
are suspended from a I wo- wheeled trolley or runner on the rail. 
When switches arc employed great care must be taken to leave no 
Of)en track ends, since they might be the cau.se of .serious acci- 
dents. A variety of such switches are now on the market. 

The First Telpher. — The telpher was invent erl in 1882 by 
Professor Kleeining Jenkin, and the name given by him, derives 
from two Greek words, tele, far; and phercin, to carry. In work- 
ing out his invention Professor Jenkin collaborated with Pro- 
fessors Ayrton and Parry. The first in.stallation was erected at 
Glynde, in Sussex, on Lord Hampden’s estate, and was for hand- 
ling clay from a brick-field. It was a perfect success. The cost 
of transport was a little under 4d. ixir ton-mile. The track in 
this first example, unlike that of the modern telpher, consisted of 
two steel cables and not a rigid rail. The material was transported 
by an electrically operated tractor having ten carriers, five of 
which were pushed and the other five pulled. A modern telpher 
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is a self-contained, electrically operated unit and consists essen- 
tially of a suitable bogie or trolley, running on an overhead jail, 
from which is supported one receptacle to carry the load. The 
bogie is fitted with, and propelled by, an electric motor, which 
collects its current by a small trolley pole from a single, double 
or triple live rail supported on the track structure. The telpher 
may be what is known as a “man-telpher” (though frequently 
driven by a woman), i.e. accompanied by an attendant who, from 
the cab, starts, stops, receives or dumps the load and returns for 
a further one, or it may be controlled automatically, so that it 
travels when released at the loading platform to a predetermined, 
though variable destination, where it dumps its load automatically 
and returns again to the starting point. Man-telphers are gener- 
ally fitted with one or two electric winches for picking up loads 
from ground level at any part of the line and laying them down 
at any other. Monorail telphers are suitable for hea\y loads of, 
for instance, from i ton up to 5 tons net ; and the speeds of travel 
may be anything from 500ft. up to 1,000ft. per minute, according 
to the nature and length of the run. The lifting speeds range from 
60ft. per minute with heavy loads, to 200ft. per minute with light 
loads and long lifts. For loads up to a maximum of 1 ton the 
bottom-flange telpher is more suitable. Speeds of travel are slower 
than tho.se mentioned above. Both types are equally applicable 
in their particular fields. Theoretically, there is no limit to the 
conveying distance of a telpher, but for economic reasons the 
allied “ropeway" (g.v.) is generally preferred where distances 
of a quarter of a mile and over have to be traversed. Monorail 
telphers are frequent in gas and electricity undertakings. 

Automatic Telphers. — Automatic telphers arc often provided 
with a perfect automatic block system, so that each passing tel- 
pher establishes its own connections and no second machine can 
enter the line within a predetermined distance from the one in 
front, while if that one stops all succeeding machines will keep 
the same distance apart. These automatic devices arc, as yet, 
very little used in this country; they arc, on the other hand, 
employed frequently on the Continent. 

See Herbert liWih, AI odern Telpherage and Ropewavs (it)26). 

(G. F. Z.) 

MONOTHELITES, in Church history, the name given to 
those who, in the 7th century, while otherwise orthodox, main- 
tained that Christ had only one will. Their theory was an attempt 
to effect some kind of solution of the vital unity of Chri.st’s per- 
son on the basis of the now firmly-established doctrine of the 
two natures. The controversy had its origin in the efforts of the 
emperor Heraclius to win back for the church and the empire the 
excommunicated and persecuted Monophysites or Eutychians of 
Egypt and Syria. In Egypt especially the monophysitc movement 
had assumed a nationalistic, patriotic character. It was in Ar- 
menia, while on his expedition against Persia, in 622 that, in an 
interview with Paul, the head of the Severian Monophysites (q.v.) 
(here, Heraclius first broached the doctrine that the divine and 
human natures in Christ, while quite distinct in his one person, 
had but one activity and operation. Sergius, patriarch of Con- 
stantinople, was a strong upholder of the doctrine of one divine- 
human energy (/ita OeavSpLKrj hepyeca), and was the emperor’s 
adviser on the whole question. The emperor’s action led to such 
intense and widely-spread controversy that his successor Constans 
II. issued an edict forbidding all discussion of the questions of the 
duality or singleness of either the energy or the will of Christ. 
The scheme of doctrine of the first four general councils, with 
all its vagueness as to these points, was to be maintained; so far 
as controversy had gone, the disputants on either side were to be 
held free from censure; but to resume it would involve penal 
con.sequences. This decree secured silence, notwithstanding the 
protest of the Western Church at the Lateran Council of 649; 
but with the accession of Constantine Pogonatus in 668 the con- 
troversy once more revived, and the new emperor resolved to sum- 
mon a general council. It met at Constantinople in 680, having 
been preceded in 679 by a brilliant synod under Pope Agatho at 
Rome, where it had been agreed to depart in nothing from the 
decrees of the Lateran synod. The will, Agatho said, is a property 
of the nature, so that as there are two natures there are two wills; 


but the human will determines itself ever conformably to the 
divine and almighty will. 

Biuliography. — See the Histories of Dogma by A. Harnack, F. 
Loofs and R. Sceberg, articles in Hastings’ Encyclopaedia of Religion 
and Ethics and Herzog-Hauck, Realencyclopddie ; Gore, Dissertations 
on subjects connected with the Incarnation. 

MONOTREMATA, the lowest existing order of mammals, 
including the duck-billed platypus of Australia and the echidnas 
or .spiny anteaters of Australia and New Guinea. Unlike all other 
existing mammals, these am'mals lay eggs; their right and left ovi- 
ducts remain separate, not uniting to form a median uterus, and 
the ducts, leading re.spectively from the ovaries or testes, from the 
bladder and from the digestive tract, all open into a single cloaca 
or common outlet (whence the name Monotremata). 

The platypus {q.v.) is adapted for semi-aquatic life, having an 
otter-like form, with webbed feet; it is covered with smooth sleek 
fur and has a long beaver-like tail. It eats .small crustaceans, 
worms and insect larvae, obtaining them by nuzzling in the mud 
with its duck-like bill. It has true molar teeth when young, but 
later these are replaced by horny plates. 

The echidna {q.v.) lives in dry country, is covered with quills 
and coarse hair and has a short tail and a long pointed toothless 
bill with an extensile tongue for feeding upon ants. It is more' 
compactly built than the platypus and has immense strength for 
digging. The New Guinea echidna {Zaglosstis) is larger, and has 
a very long bill and short spines almost covered by long under-fur. 

In 1792 the “.spiny anteater” of New South Wales, Australia, 
was described and figured by Shaw, as Af yrmecophaga aculeata, 
the impression of the author being that it was related to the South 
American anteater. In 1 799 Shaw published the first description 
and figures of the duckbill, naming it the **Platyptis anatinus” 

! and noting the beaver-like tail and body, the serrated duck- 
like bill, the small eyes, the ear-holes behind the eyes, the webbed 
and clawed feet and other details. He came to the conclusion 
that it must be a resident in watery situations; that it has the 
habits of digging or burrowing in the banks of rivers, or under- 
ground; and that its food consists of aquatic plants and animals. 

In 1800 Blumenbach received a stuffed .specimen collected by 
Sir Joseph Banks, which he described under the name **Ornitho~ 
rhynchus paradoxus** referring it to the Edentata {q.v.). The gen- 
eric name Platypus of Shaw had already been invented by another 
author for a genus of beetles, so that the correct scientific name 
of the typical species is Ornithorhynchus anatinus; but the name 
platypus is now the common one for the animal. 

In 1802 Home publi.shed a de.scription of the anatomy of two 
spirit specimens of the platypus, in w^hich he noted that “the 
structure of the female organs is unlike anything hitherto met with 
in quadrupeds. . . He was led to examine the corresponding 
parts in birds and reptiles and found most resemblance to the 
organs of ovo-viviparous lizards. Later in the same year Home 
examined the anatomy of the spiny anteater. He at once recog- 
nized its affinity to the platypus and included it in the same 
genus as ^^Ornithorhyjichus hystrix.** Home also concluded that 
Ornithorhynchus represented a new tribe of quadrupeds, “so that 
it may be con.sidered as an intermediate link between the classes 
Mammalia, Aves and Amphibia. . . . Between it and the bird, 
no link of importance seems to be wanting.” Thus arose the mis- 
leading and still widely prevalent notion that the platypus is a link 
between mammals and birds, whereas its true position is more that 
of a link between mammals and reptiles. 

In 1803 Etienne Geoffroy, the colleague of Cuvier, established a 
new order, Monotremata, characterized by; “Digits clawed, no 
true teeth; a common cloaca opening to the exterior by a single 
orifice.” In 1809 Lamarck added a class, Prototheria, for th« 
platypus and echidna, deciding that they were not mammals, for 
they had no mammary glands and were probably oviparous; they 
were not birds, for their lungs differed, and they had no wings: 
and they were not reptiles, for they possessed a four-chambered 
heart. Then followed a long argument whether the monotremes 
were to be classed as mammals. Finally in 1834 De Blainvillc 
arranged the mammals under three subclasses: (i) Omithodelphki 
(bird-like uteri): including the monotremes; (2) Didelphi^ 
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(double Uteri) : including the marsupials; (3) Monodelphia (single 
uteri) : including the placental mammals. In 1884 Caldwell 
obtained evidence enabling him to cable to the British Association 
meeting at Montreal, “Monotremes oviparous, ovum meroblastic.” 
In 1891 Richard Semon secured monotreme material in Queens- 
land, including new-laid eggs and a series of embryos of the 
echidna. He deduced that the egg of echidna, unlike the eggs of 
reptiles or birds, grows within its shell by receiving nutriment 
through the shell from the uterine tissues of the mother. During 
the past 20 years H. Burrell, working under Professor Launcelot 
Harrison, has given accurate descriptions of the underground 
tunnels dug by the platypus, and of the carefully constructed nests 
of leaves and grass in which their eggs are laid. 

According to J. T. Wilson and J. P. Hill, the ovum of the 
platypus at the time of fertilization is about three millimeters in 
diameter; after fertilization it becomes surrounded by an ex- 
ceedingly thin layer of albumen, and outside this by a thin trans- 
parent horny shell. It grows to a length of i6-i8mms. before ovi- 
position. The eggs, which resemble those of certain lizards, are 
usually laid in pairs which stick together. Burrell infers that when 
the eggs arc laid the animal is .sitting curled-up and receives them 
in its forepaws, by which they arc placed between the curled-in 
tail and the abdomen, where they are brooded. For some time 
after the young are hatched no milk is secreted; the young when 
born have a very short bill with “lips.” There are no teals but the 
young lick and suck the milk from the surface of the mammary 
field.. In the platypus there is no pouch but in the echidna a 
“brood pouch” is developed. 

While the platypus and the echidna differ widely in habits, ex- 
ternal appearance and in skeletal and anatomical characters con- 
nected with the difference in “habitus,” they have many impor- 
tant features in common. For instance, both possess a fxjculiar 
poison-.secrcting apparatus, in some ways analagous with those of 
poisonous snakes. The fang, represented by a large horny spur 
attached to each ankle of the male, is better developed in the 
platypus than in the echidna. The sharp tip of the spur is per- 
forated by a canal leading to a duct running up the leg to a large 
gland beneath the skin on the upper surface of the femur. The 
albuminous .secretion is poisonous but not fatal to other mammals. 
The spurs are used in fighting between the males during the breed- 
ing season and also .serve for clasping the females. 

The existing monotremes are definitely excluded from ancestry 
to the marsupials or placental mammals by the possession of such 
curious specializations as the poison gland and tarsal spur. In the 
other direction there is no known group of extinct Mesozoic mam- 
mals from which we may confidently derive the monotremes. Not- 
withstanding the widespread impression that the monotremes have 
been derived from the extinct Multitubcrculata, recently discov- 
ered palaeontological evidence weighs heavily against this view. 
The anatomy of the monotremes reveals many important features 
of the brain and skeleton in common with the marsupials, to which 
group indeed they appear to be more nearly related than to the 
placental mammals. 

Bibliography. — W. H. Flower and R. Lydckker, An Introduction 
to the Study of Mammals (i8qi) ; H. Burrell, The Platypus (Sydney, 
1Q27) ; R. Semon, In the Australian Bush (London, 1899); J. T. 
Wilson and J. P. Hill, Philos. Trans. Roy. Soc. Lond. (B), vol 199; 
I). M. S. Watson, Philos. Trans. Rov. Soc. Lond. (B), vol. 207. 

(W. K. G.) 

MONOTRIGLYPH, in architecture, a term describing the 
most common intercolumniation (q.v.) of the Greek Doric order, 
in which one triglyph separates the triglyphs over the centres of 
adjacent columns. 

MONOTYPES. A monotype is a unique print, taken either 
by passing the metal plate on which the picture has been done 
through a printing press, like an etching or engraving, or by hand- 
rubbing, like a woodcut, which is less effective, or, perhaps better 
still, by rubbing with an ivory or bone paper-knife. By the last 
process the paper can be lifted now and again, so that the 
progress of the print may be watched, and more or less pressure 
exerted where it is necessary to empha.size the gradations of dark 
or light, for the print is really an emotional effect, and it must 
not be forgotten that the plate has not been engraved at all. The 
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subject has been cither painted direct in oils or thick inks at a 
single sitting, or the plate has been thinly covered with ink or 
dark paint, not too oily, then the subject has been gradually 
evolved by the manipulation of the lights with the finger, a rag, 
or a brush, to suggest form by a full range of tone, as the lights 
arc scraped away in mezzotint. A monotype resembles a mezzotint 
in effect, with its rich velvety blacks, and .subtle half-tones, but 
to en.sure a successful print, it must be taken while the paint is 
wet. Since only one print can be obtained, the method seems 
scarcely worth while, except for the fun of the thing. In recent 
years, many artists have amused themselves with it. Indeed, Sir 
Hubert Ilerkomer was an enthusiast, and with his natural zest for 
cx|)eriment he dusted the plate with powder, to suggest the effect 
of a grain; then he made a mould or electrotype, so that impres- 
sions could be taken, but it then, of course, ceased to be a mono- 
type. (Srr also Printing.) (M. C. S.) 

MONREALE (monte-reale, from a palace built by Roger I.), 
a town, Sicily, province of Palermo, 5m. inland from the city, 
on the slope of Monte Caputo, overlooking the valley “La Conca 
d'oro" (the Golden Shell), famed for its orange, olive and almond 
trees. Pop. (1921), 22,511 (town); 23,966 (commune). 

A large Benedictine monastery, the church of which was the 
seat of the metropolitan archbi.shop of Sicily, was the greatest 
of all monumenls of the Normans in northern Sicily. Begun in 
1174 by William II., in 1182 the church was dedicated to the 
Assumption of the Virgin Mary and made a metropolitan cathe- 
dral. 'Fhe archiepiscopal palace and monastic buildings on the 
.south were surn)un(led by a massive precinct wall, crowned at 
intervals by twelve towers. Little now remains except ruins of 
some of the towers, a great part of the monks' dormitory and 
frjiter, and the splendid cloister, completed about 1200. 

The plan of the church is Lombardo-Norman. The basilican 
nave is wide, with narrow aisles. Monolithic columns of grey 
oriental granite (except one of cipollino), with Corinthian capitals, 
support eight pointed arches on each side much stilled. There is 
a high clerestory with wide two-light windows, with simple 
tracery like tho.se in the nave-aisles and throughout the church. 
The other half, both wider and higher than the nave, is divided 
into a central space with two aisles, each of the divisions ending 
at the east with an ap.se. The roofs throughout are of open rich 
coloured woodwork very low in pitch. At the west cncl of the 
nave are two projecting towers, with a narthex-ent ranee between 
them. A large open atrium, which once existed at the we.st, has 
been replaced by a Renaissance fxiriico. The exterior of the aisle 
walls and three eastern apses is decorated wdth intersecting pointed 
arches and other ornaments inlaid in marble. The outsides of the 
principal doorways and their pointed arches are magnificently 
carved and inlaid. 

The enormous extent (70,400 .sq.ft.) and glittering splendour 
of the glass mosaics covering the interior are remarkable. With 
the exception of a high dado mark* of marble slabs with bands of 
mosaic between them, the whole interior surface of the walls 
is covered with minute mo.saic-pictures in brilliant colours on a 
gold ground. The mosaic pictures are arranged in tiers, divided 
by horizontal and vertical bands (in parts of the choir as many 
as five tiers). 

In the central apse at Monreale, behind the high altar, is a 
fine marble throne for the archbishop. On the north side, in front 
of the high altar, is a throne for the king. The tomb of William 1 ., 
the founder’s father, and the founder William 11 . ’s tomb, erected 
in 1575, were both shattere"^ by fire in 1811. On the north of the 
choir are the tombs of Margaret, wife of William I., and her two 
sons Roger and Henry, together with an urn containing the viscera 
of St. Louis of France. The pavement of the triple choir is a 
very magnificent specimen of marble and porphyry mosaic in opus 
alexandrinum. 

Two bronze doors, north and west of the church, are divided 
into square panels with subjects and single figures, chiefly from 
Bible history, cast in relief. That on the north is by Barisanus 
of Trani The cathedrals at Trani and Ravello also have bronze 
doors by him. The western door at Monreale, inferior to the 
northern one both in richness of design and in workmanship, is 
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by Bonannus of Pisa, for the cathedral of which he cast the bronze 
door on the south. The one at Monreale is inscribed a.d. 

MCLXXXVII IND. III. BONANNUS CIVIS PISANVS ME FECIT. The 
monastic library contains some valuable mss., especially a number 
of bilinguals in Greek and Arabic, the earliest dated 1144. 

Sec I). B. Gravina, II Duomo di Monreale (Palermo, 1859-^5). 

(J.H. Mi.;T.A.) 

MONRO, SIR CHARLES CARMICHAEL, ist. Bart. 

cr. 1921 (i86o~ ), British soldier, was born on June 15, i86o, 

and joined the army in 1879. 1897-98 he saw service at Mala- 

kand, in the Mohmand country, in Bajour and in Tirah and he 
was on the staff in South Africa (1899-1902). He was afterwards 
commandant of the school of musketry at Hythe, Kent. Having 
commanded the 2nd Division in the first fighting in 1914, Monro 
wa.s, at the end of 1914, placed in command of the 1 . Army Corps, 
and on a 111 . Army being organized in July 1915, he was given 
charge of this. He was chosen in October to take over the com- 
mand of the Mediterranean Expeditionary Force and to decide 
whether the campaign in the Gallipoli Peninsula was to be con- 
tinued. Monro acted with rare decision. Although the Govern- 
ment was disposed to cling to the peninsula, he insisted upon its 
abandonment, and he was, after some delay, allowed to have his 
way, with the result that the forces were withdrawn from a most 
dangerous position without appreciable loss. He returned to the 
Western Front to succeed Haig in command of the I. Army, but 
in Oct. 1916 he became commander-in-chief in India. From 1923 
to 1928 he was governor and commander-in-chief of Gibraltar. 

MONRO, DAVID BINNING (1S36-1905), English Ho- 
meric scholar, was born in Edinburgh on Nov. 16, 1836. He was 
educated at Glasgow university, and Brasenosc and Balliol col- 
leges, Oxford, and was provost of Oriel till his death at Heiden, 
Switzerland, on Aug. 22, 1905. After producing his Grammar of 
the Homeric Dialect (2nd ed. 1891) he edited the last 12 books of 
the Odyssey, and publi.shcd a critical text of the poems and frag- 
ments (Ilomeri opera ct reliquiae, 1896); Ilomcri opera (1902, 
in the Oxford texts) ; and an edition of the Iliad with notes for 
schools. He wrote the article on Homer for the 9th edition of 
the Encyclopedia Britannica; also Modes of Ancient Greek Music 
(1894) (see Classical Review, Dec. 1894 and Feb. 1895). 

Sec Memoir by J. Cook Wilson (1907). 

MONROE, JAMES (175S-1831), fifth president of the 
United States, was born on Monroes creek, in Westmoreland 
county, Virginia, on April 28, 175S. His father, Spence Monroe, 
was of Scottish, and his mother, Elizabeth Jones, of Welsh 
descent. At the age of 16 he entered the College of William and 
Mar>% Williamsburg. Va., but in 1776 he left college to take part 
in the Revolutionary War. lie enlisted in the Third Virginia regi- 
ment, in which he became a lieutenant, and .subsequently took part 
in the battles of Harlem Heights, White Plains, Trenton (where 
he w'as wounded), Brandywine, Germantowm and Monmouth. In 
17S0 he began the study of law under Thomas Jefferson, then 
governor of Virginia, and between the two there developed an 
intimacy and a sympathy that had a powerful influence upon 
Monroe s later career. 

In 1782 he w'as elected to the Virginia house of delegates, and 
though only 24 years of age he was chosen a member of the gov- 
ernor's council. He served in the Congress of the Confederation 
from 17S3 to 1786 and w\is there con.spicuous for his \dgorous 
insistence upon the right of the United States to the navigation 
of the Mi.ssissippi river, and for his attempt, in 1785, to secure for 
the w’eak Congress the power to regulate commerce, in order to 
remove one of the great defects in the existing central govern- 
ment. On retiring from Congress he began the practice of law at 
Fredericksburg, Va., was chosen a member of the Virginia house 
of delegates in 1787, and in 1788 w'as a member of the State con- 
vention w’hich ratified for Virginia the Federal constitution. In 
1790 he was elected to the United States senate and although in 
this body he vigorously opposed Wa.shington’s administration, 
Washington in 1794 nominated him as minister to France. It was 
the hope of the administration that Monroe’s well-known French 
sympathies would secure for him a favourable reception, and that 
his appointment w^ould also conciliate the friends of France in the 


United States. His warm reception in France and his enthusia: 
Republicanism, however, displeased the Federalists at home; 
did nothing, moreover, to reconcile the French people to the , 
treaty {q,v.), which they regarded as a violation of the Frei 
treaty of alhance of 1778 and as a possible casus belli. The 
ministration therefore decided that he was unable to repres 
his government properly and late in 1796 recalled him. 

Monroe returned to America in the spring of 1797, and in 
following December published a defence of his course in 
pamphlet of 500 pages entitled A View of the Conduct of the j 
ecutivc in the Foreign Affairs of the United States. Washing 
seems never to have forgiven Monroe for this, though Monre 
opinion of Washington and Jay underwent a change in his la 
years. In 1 799 Monroe was chosen governor of Virginia and ^ 
twice re-elected, serving until 1802. At tliis time there was mi 
uneasiness in the United States as a result of Spain’s restorat 
of Louisiana to France by the secret treaty of San lldefonso, 
Oct. 1800; and the subsequent withdraw^al of the “right of < 
posit” at New Orleans by the Spanish jntendant greatly incrca: 
this feeling and led to much talk of w^ar. Resolved upon peace 
measures. President Jefferson in Jan. 1803, appointed Mon 
envoy extraordinary and minister plenipotentiary to France 
aid Robert R. Livingston, the resident minister, in obtaining 
purchase the territory at the mouth of the Mississippi, includ 
the island of New Orleans, and at the .same time authorized him 
co-operate wdth Charles Pinckney, the minister at Madrid, in 
curing from Spain the cession of East and West Florida. 
April 18, Monroe was further commissioned as the regular m 
ister to Great Britain. He joined Livingston in Paris on April 
after the negotiations were well under way; and the two niiniste 
on finding Napoleon willing to dispose of the entire province 
Louisiana, decided to exceed their instructions and effect 
purchase. Accordingly, on April 30, they signed a treaty and t 
conventions, whereby France sold Louisiana to the United Sta 
{sec Louisiana Purchase). In July 1803 Monroe loft Pa 
and entered upon his duties in London; and in the autumn 
1804 he proceeded to Madrid to a.ssist Pinckney in his efforts 
secure the definition of the Louisiana boundaries and the acqui 
tion of the Floridas. After negotiating until May 1805, withe 
success, Monroe returned to London and resumed his negotiatic 
concerning the impressment of American seamen and the scizi 
of American ves.scls. As the British ministry was reluctant 
discuss these vexed questions, little progress was made, and 
May 3806 Jefferson ordered William Pinkney of Maryland 
assist Monroe. The British government appointed Lords Auckla 
and Holland as negotiators, and the result of the deliberations w 
the treaty of Dec. 31, 1806, which contained no provision agair 
impressments and provided no indemnity for the seizure of goo 
and vessels. In passing over these matters Monroe and Pinkn 
had disregarded their instructions, and Jefferson was so displtas 
with the treaty that he returned it to England for revision. Jl 
as the negotiations were reopened, however, the questions we 
further complicated and their settlement delayed by the attack 
the British ship “Leopard” upon the American frigate “Che? 
peake.” Monroe returned to the United States in Dec. 1807, ai 
was elected to the Virginia house of delegates in the spring 
iSio. In the following winter he was again chosen governor, ser 
ing from Jan. to Nov. 1811, and re.signing to become secrela 
of state under Madison, a position w^hich he held until March 
1817. The direction of foreign affairs in the troubled period ii 
mediately preceding and during the second war w^ith Great Britn 
thus devolved upon him. On Sept. 27, 1814, after the capture 
Washington by the British, he was apjpoinlcd secretary of wr 
and discharged the duties of this office, in addition to those of tl 
state department, until March 1815. 

In 1816 Monroe was chosen president of the United State 
he received 183 electoral votes, and Rufus King, his Federali 
opponent, 34. In 1820 he was re-elected, receiving all the elector 
votes but one, which William Plumer (i 759 “iS 5 o) Nc 
Hampshire cast for John Quincy Adams, in order, it is said, th 
no one might share with Washington the honour of a unanimoi 
election. The chief events of his admini.stration. which has bet 
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called the “era of good feeling,” were the Seminole War (1817- 
i8); the acquisition of the Floridas from Spain (1819-21); the 
‘‘Missouri Compromise” (1820), by which the first conflict over 
shivery under the constitution was p)eacefully adjusted; the veto 
of the Cumberland Road bill (1822) on constitutional grounds; 
and — ^most intimately connected with Monroe’s name — the enun- 
ciation in the presidential message of Dec. 2, 1823, of what has 
since been known as the Monroe Doctrine {q.v.), which has pro- 
foundly influenced the foreign ix)licy of the United States. 

On the expiration of his second term Monroe retired to his 
home at Oak Hill, Loudoun county, Virginia. In 1826 he became 
n regent of the University of Virginia, and in 1829 was a member 
of the convention called to amend the state constitution. Having 
neglected his private affairs and incurred large expenditures during 
his missions to Europe, he exi^ericnced considerable pecuniary 
embarrassment in his later years, and was compelled to ask Con- 
gress to reimburse him for his expenses in the public service. Con- 
gress finally (in 1826) authorized the payment of $30,000 to 
him, and after his death appropriated a small amount for the 
purchase of his papers from his heirs. He died in New York city 
on July 4, 1S31, while visiting his daughter. In 1858, the centen- 
nial year of his birth, his remains were reinterred w'ith impressive 
ceremonies at Richmond, Virginia. Jefferson, Madison, John 
()uincy Adams, Calhoun and Beni on all speak loudly in Monroe's 
praise; but he suffers by comparison with the greater statesmen 
of liis time. Possessing none of their brilliance, he had, neverthe- 
less, to use the words of John Quincy Adams, “a mind . . . sound 
in its ultimate judgments, and firm in its final conclusions.” 
Schouler points out that like W'ashingtoii and Lincoln he was 
“(.oiispicuous . . . for patient con.siclerateness to all sides.” Mon- 
roe was about 6ft. tall, but, being stoop-.shouldered and rather un- 
gainly, seemed less; his eyes, a greyi.sh blue, were deep-set and 
kindly; his face was delicate, naturally refined, and prematurely 
lined. The best-knowm ixirtrait, that by Vanderlyn, is in I he New 
York City Hall. Monroe was married in 17S6 to Elizabeth Kort- 
wright (1768-1830) of New York, and at his death was survived 
by two daughters. 

See The TT>/ 7 /wg.s of James Monroe f i8y8-iQ03), edited by S. M. 
ll.Tmilton; Daniel C. Gilman, James Monroe ^ in the “.American 
Statesman Series” (Boston, 1883); j. R. Irelan, History of (he Life, 
Administration and Times of James Monroe, being vol. v. of his 
Republic (Chicago, 3887) ; John Quincy Adams, The Lives of James 
Madison and James Monroe (Buffalo, 1850) ; B. W^ Bond, jun., 
Monroc^s Mission to France, 1^04 1706 (Baltimore, 1007); Henr>' 
Ad:im.s, History of the United States (iS8q-oi), containing a fuil 
but unsympathetic account of Monroe’s career as a diplomatist; and 
James Schouler, History of the United States, vuls. ii. and iii. (1894), 
wliich estimates his public services highly. For more recent e.stimates 
see George Morgan, The Life of James Monroe (Boston, 1921) ; and 
William A. McC"orkle, The Personal Genesis of the Monroe Doctrine 
M923); and “Text from Mes.sages Enunciating Famous Monroe 
Doctrine and Roo.sevelt Corollary,” Cong. Digest, vol. vi., p. 114-115 

(1927). 

MONROE, a city of northern Louisiana, U.S.A., the capital 
of Ouachita parish; on the east bank of the Ouachita river, 96 m. 
east of Shreveport. It is on Federal highways 80 and 165; has a 
municipal airport of 140 ac. ; and is served by the Arkansas and 
Louisiana Midland, the Illinois Central and the Missouri Pacific 
railways, and river barges and steamers. Pop. (1920) 12,675 (44% 
negroes); estimated locally at 22,500 in 1928. West Monroe, on 
I he opposite bank of the river, had a population estimated at 
in 1928. Monroe is the centre of the largest known gas 
lield in the world, covering 400 sq.m., with an available reserve 
estimated in 1927 at 2,200,000 million cu.ft. Its trade territory 
t'xtends over nine ptirishes. The manufactures in and near the 
eity include pulp and paper, carbon black, printer’s ink, lumber 
mid lumber products, brick, candy, brooms and mattresses. The 
Joinual payroll is about $8,000,000 and in 1927, bank clearings 
were $116,068,250. A Spanish settlement (called Ouachita Post, 
Old later Fort Miro) was established here in 1785. It was renamed, 
•ifter President Monroe, in 1819; incorporated as a town in 1820, 
‘ind chartered as a city in 1871. In 1902 a commission form of 
government was adopted. 

MONROE, a city of south-eastern Michigan, U.S.A., 35 m. 
^•W. of Detroit, on Lake Erie, at the mouth of the Raisin river; | 


735 

the county seat of Monroe county. It is on Federal highways 24 
and 25, and is served by the Detroit and Toledo Shore Line, the 
Michigan Central, the New York Central, the Pennsylvania, the 
Pere Marquette and electric railways. The population was 11,573 
in 1920 (90% native white) and was estimated locally at over 
17,000 in 1928. It is the seat of St. Mary's college for girls 
(Roman Catholic; 1910); has extensive nurseries; and is an im- 
portant manufacturing centre, with an output in 1925 valued at 
$21,598,284. Fibre and straw-paper board, paper, tile, sa.sh and 
blinds, furniture, flour, stokers, gasolene engines and furnaces are 
among the leading products. Monroe was settled by French Cana- 
dians in 1783, and was known as Frenchlown. Jn Jan., 1813, 
the inhabitants prayed the Americans for protection against the 
British and their Indian allies, and on Jan. iS a detachment sent 
from the army of Gen. James Winchester drove out a small force 
of British. The general arrived three days later, with more men, 
but at dawn on Jan. 22 he was surpri.sed by Col. Henry A. Proc- 
tor and forced to surrender. In 1815 the town was renamed in 
honour of James Monroe, then Secretary of State. It wms made 
the county seat in 1S17, incorporated as a village in 1827, and 
chartered as a city in 1837. 

MONROE, a city of North Carolina, U.S.A., the county seat 
of Union county; on Federal highway 74 and the Seaboard Air 
Line railway, 22 m. S.E. of Charlotte. The population w\'is 4,084 
in 1920 (26^;. negroes). 

MONROE, a city near the southern boundary of Wisconsin, 
U.S.A., served by the Chicago, Milwaukee, St. Paul and Pacific 
and the Illinois Central railways; the county seat of Green county. 
Pop. (1920J 4,788. It is the centre of a blue-grass region which 
produces a large part of the “Swiss” and other foreign-type 
cheeses made in the United Statc.s. The output of the county in 
1927 was 15,912,320 pounds The industry was establi.shed by a 
Swiss colony of 155 persons who in 1845 settled in the hills about 
15 m. N. of Monroe (because it was more like Switzerland than 
any other place they had seen in America) and founded the 
village of New Glarus. After 20 years of great poverty, making 
a bare living by raising wheat (which exhausted the soil) they 
seeded the fields with clover and grass, and developed commer- 
cially the chce.se-making which had been carried on for domestic- 
consumption. Gradually it spread over the county, transforming 
it into a vast dairy farm, covered with great herds of Holstein 
and brown Swiss cattle, mammoth barns and tall silos. Monrue 
was founded in 1832 and incorporated in 1859. 

MONROE DOCTRINE, THE, was the fruition of early 
American policy. There had long been a deep-seated conviction on 
the part of the people of the United States that the opportunities 
of a hard-won freedom would be threatened by the ambitions 
of European powers and that the aims of the new nation could 
be achieved only by keeping clear of the (oils of liuropean politics 
and .strife. It was this conviction of the nen^jssity of maintaining 
.'in independent position which led to the declaration of neutrality 
in 1793, despite the Treaty of Alliance with France which had 
sprung from the exigencies of the Revolutionary struggle. The 
words of Washington’s Farewell Address were more than a solemn 
admonition; they stated cherished princiiiles. “The great rule of 
conduct for us,” he said, “in regard to foreign nations, is, in ex- 
tending our commercial relations, to have with them a.s little 
political connection as possible. . . . Eurojie has a set of primary 
interests which to us have none, or a very remote relation. Hence 
she must be engaged in frequent controversies, the causes of which 
arc essentially foreign to our concerns. Hence therefore it must 
be unwise in us to implicate ourselves, by artificial ties in the 
ordinar>^ vicissitudes of her politics, or the ordinary combinations 
and collisions of her friendships, or enmities.” The people of the 
United States had watched with deep sympathy the long struggle 
of their southern neighbours for inclepencicnce. While Spain 
maintained a doubtful contest, it was regarded as a civil war, 
but when that contest became so desperate that Spanish viceroys, 
governors, and captains-general concluded treaties with the in- 
surgents virtually acknowledging their independence, the United 
States unreservedly recognized the facts. The republic of Col- 
ombia was recognized in 1822, the Government of Buenos Aires 
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and the States of Mexico and Chile early in 1823. The United 
States was the first to recognize the independent empire of Brazil 
in May, 1824, not hesitating because of the political form of the 
(Government, and this was followed by the recognition of the 
Tedcralion of Central American States in August of the same 
year. Meanwhile, the Holy Alliance formed by the sovereigns 
of Austria, Russia and Prussia had sought to enforce the divine 
right of kings against the progress of liberal principles. Joined 
by France, they undertook “to put an end to the system of repre- 
sentative government” and after France had proceeded accord- 
ingly to restore the rule of Ferdinand VH. in Spain, it was pro- 
posed to direct their efforts to the overthrowing of the new 
(Governments erected out of the old colonics of Spain in the 
western hemisphere. 

MONROE’S MESSAGE 

This was the situation when, in Aug. 1823, George Canning, 
British foreign secretary, wrote to Richard Rush, American min- 
ister in London, suggesting a joint declaration in substance that 
the recovery of the colonies by Spain was hopeless; that neither 
Great Britain nor the United States was aiming at the possession 
of any portion of these colonies; and that they could not see with 
indifference any portion of, them transferred to any other power. 
Great Britain, however, had not at that time recognized the new 
Slates in Spanish America. President Monroe sought the advice 
of Jefferson and Madison. Jefferson regarded the question as “the 
most momentous” which had arisen since that of Indci:)endence. 
“Our first and fundamental maxim,” said he, “should be, never 
to entangle ourselves in the broils of Europe. Our second, never 
to suffer Europe to intermeddle with cis-Atlantic affairs.” Jeffer- 
son favoured the acceptance of the British suggestion in some 
form and Madison took the same view. John Quincy Adams, 
Secretary of State, opposed a joint declaration. He wished to 
take the ground “of earnest remonstrance against the interference 
of the European powers by force with South America, but to dis- 
claim all interference on our part with Europe; to make an 
American cause and adhere inflexibly to that,” Upon the advice of 
.Adams, and after mature deliberation by the president and his 
cabinet, it was decided to make a separate declaration on the sole 
respon.sibility of the United Slates, and this declaration was 
formulated in the president’s me.s.sage of Dec. 2, 1823, 

Original Statement of the Doctrine. — ^The doctrine is set 
forth in two paragraphs of this message. The first of these had a 
genesis distinct from the situation of the former colonies of Spain. 
It grew out of the question of Russian claims on the north-west 
coast of North America. The Russian emperor had i.ssued a ukase 
in 1821 prohibiting citizens of other nations from navigating and 
fishing wdthin too Italian miles of the north-west coast of North 
America from Bering straits to the 51st parallel of north latitude. 
Prote.sts had followed. In July, 1823, Secretary Adams informed 
the Russian minister that the United States “should contest the 
right of Russia to any territorial establishment on this continent, 
and that we should assume distinctly the principle that the Ameri- 
can continents are no longer subjects for any new European 
colonial establishments.” It was in connection with this situation 
that President Monroe, after adverting to the proposal of arrang- 
ing the respective rights and interests on the north-west coast by 
amicable negotiations, declared in his message: 

“In the discussions to which this interest has given rise, and in the 
arrangement.^ by which they may terminate, the occasion has been 
judged proper for asserting as a principle in which the rights and 
interests of the United States are involved, that the American con- 
tinents, by the free and independent condition which they have 
assumed and maintained, arc henceforth not to be considered as 
subjects for future colonization by any European powers,” 

The other paragraph of President Monroe’s message bore upon 
the situation of the nations to the south of the United States, 
as follows: 

“In the wars of the European powers in matters relating to them- 
selves we have never taken any part, nor does it comport with our 
policy so to do. It is only when our rights are invaded or seriously 
menaced that we resent injuries or make preparation for our defence. 
With the movements in this hemisphere we are, of necessity, more 
immediately connected, and by causes which must be obvious to all 
enlightened and impartial observers. The political .system of the 


allied powers is essentially different in this respect from that oi 
America. . . . We owe it, therefore, to candour, and to the amicable 
relations existing between the United States and those powers, to 
declare that we should consider any attempt on their part to extend 
their system to any portion of this hemisphere as dangerous to our 
peace and safety. With the existing colonies or dependencies of any 
European power we have not interfered and shall not interfere. 
But with the governments who have declared their independence 
and maintained it, and whose independence we have, on great con- 
.sideration and on just principles, acknowledged, we could not view 
any interposition for the purpose of oppressing them, or controlling 
in any other manner their destiny, by any European power, in any 
other light than as the manifestation of an unfriendly disposition 
toward the United States. . . . It is impossible that the allied powers 
should extend their political system to any portion of cither continent 
without endangering our peace and happiness; nor can any one 
believe that our southern brethren, if left to themselves, would adopt 
it of their own accord. It is equally impossible, therefore, that wc 
should behold such interposition, in any form, with indifference.” 

The mcs.sage, so far as it related to the revolted Spanish col- 
onies, had widespread approval in England. Three years later, 
Canning made his famous boast that he had “called the New 
World into existence to redress the balance of the Old.” There 
was, indeed, general agreement between the .sentiments of the 
Governments of Great Britain and the United States as to the 
Spani.sh colonies, but this was qualified, as Canning himself had 
pointed out, by the important difference that the United States 
had acknowledged the independence of the new Governments 
and the British Government had not. With the portion of 
President Monroe s message rclatirtg to future colonization, which 
I lay outside the purview of Canning’s suggestion. Canning was nol 
! in sympathy. This proposal was as new to the British Govern- 
I ment as it was to France. The ba.sis of the objection on the part 
of the United States to future colonization by European powers 
was found in the fact, as John Quincy Adams said later, when 
president, that “With the exception of the existing European 
colonies, which it was in no wise intended to disturb, the two con- 
tinents consisted of .several sovereign and independent nations, 
whose territories covered their whole .surface. By this, their in- 
dependent condition, the United States enjoyed the right of com- 
mercial intercour.se with every part of their possessions. To 
attempt the establishment of a colony in those pos.sessions, would 
be to usurp to the exclusion of others a commercial intercourse 
which was the common possession of all.” Manifestly, it was 
not intended to assert that there were no unoccupied lands, for 
there were vast regions of territory not actually settled by the 
subjects of civilized powers, but the declaration proceeded in the 
view “that the several American territorial sovereigns enjoyed by 
virtue of constructive occupation, exclusive rights of ownership 
and sovereignty which .should be respected.” 

Later Extension or Modification. — Not only did the states- 
men of the United States fear the extension of European coloni- 
zation, but they viewed with deep concern the pos.sibility of the 
transfer of American territory from one European power to an- 
other, or the transfer of such territory from an American to a 
non-American power. In 1811, the Congress of the United States 
passed a resolution as to East Florida, stating that “considering 
the influence which the destiny of the territory adjoining the 
southern border of the United States may have upon their se- 
curity, tranquillity, and commerce,” the United States could no!, 
“without .serious inquietude, see any part of the .said territory pass 
into the hands of any foreign power.” The declarations in the 
messages of President Polk in 1845 and 1848 were so closely 
associated with the doctrine announced by Monroe that they may 
be deemed to fall within the same governing principle. With 
reference to the case of Yucatan, when the authorities of tin- 
country offered to transfer the dominion and sovereignty to th>" 
United States and at the same time made a similar offer to Great 
Britain and Spain, President Polk said : “Whilst it is not my pur- 
pose to recommend the adoption of any measure, with a view to 
the acquisition of the ‘dominion and sovereignty’ over Yucatan, 
yet, according to our established policy, we could not consent to a 
transfer of this ‘dominion and sovereignty* to either Spain, Great 
Britain, or any other European power.” President Polk’s refer- 
ence to the transfer of dominion and sovereignty evidently meant 
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opposition to the acquisition of territorial control by any means 
and this position has frequently been reiterated by the Govern- 
ment of the United States. In 1912, the Senate of the United 
States adopted a resolution, apparently having immediate refer- 
ence to Magdalena bay, “that when any harbor or other place in 
the American continents is so situated that the occupation thereof 
for naval or military purposes might threaten the communications 
or the safety of the United States, the Government of the United 
States could not see without grave concern the possession of such 
harbour or other place by any corporation or association which 
has such a relation to another Government, not American, as to 
give that Government practical power or control for naval or mili- 
lary purposes.” It was explained in support of the resolution that 
it rested on the principle of self-defence and that it was “allied 
to the Monroe Doctrine, of course, but not necessarily dependent 
upon it or growing out of it.” 

Since the declaration of Monroe, the famous Doctrine has been 
modified in' only two particulars. What was said with Europe 
exclusively in view, must be deemed applicable to all non- 
American powers; and the opposition to the extension of coloni- 
zation was not dependent upon the particular method of securing 
territorial control, and, at least since Polk’s time, may be deemed 
to embrace opposition to acquisition of additional territory 
through transfer of dominion or sovereignty. Neither of these 
modifications changes the doctrine in its essentials and it may 
thus be summarized as being opposed (1) to any non-American 
action encroaching upon the political independence of American 
States under any guise, and (2) to the acquisition in any manner 
of the control of additional territory in the western hemisphere 
by any non-American power. 

The United States has been alert in opposition to what was be- 
lieved to involve action of this character. Historic instances are 
those relating to the Mo.squito coast in 1858-60, the French inter- 
vention in Mexico ending in 1867, the arbitral settlement of the 
controve?rsy as to the boundary line between Venezuela and Bri- 
tish Guiana in 1895-97, and the dispo.sition of the claims of Ger- 
many, Great Britain and Italy against Venezuela in 1902-04. 

Character and Purport of the Doctrine. — ^The Monroe 
Doctrine is not a legislative pronouncement ; it has been approved 
by action of Congress, but it does not rest upon congressional 
sanction. It is not defined by treaty, and it does not draw its force 
from any international agreement. It had, however, the implied 
endorsement of the treaty making power of the United States in 
the reservations to the two Hague Conventions of 1899 and 1907, 
which provided: “Nothing contained in this convention shall be 
tonstrued as to require the United States of America to depart 
from its traditional policy of not intruding upon, interfering with, 
or entangling itself in the political questions of policy or internal 
administration of any foreign State; nor shall anything contained 
in the said convention be construed to imply a relinquishment by 
the United States of America of its traditional attitude toward 
purely American questions.” The doctrine is not like a constitu- 
tional provision deriving its authority from the fact that it is 
a part of the organic law transcending and limiting executive and 
Jegi.slative power. While it is not a part of international law, it 
rests, as Elihu Root has stated, “upon the right of self -protect ion 
and that right is recognized by international law.” It was asserted 
at a time when the danger of foreign aggression was very real, 
when the new American States had not yet established a firm basis 
of independent national life and republican institutions were men- 
aced by the threats of Old World powers. But despite changes 
in conditions it still remains, to be applied if necessary, as a prin- 
ciple of national security. Its significance lies in the fact that 
in its essentials as set forth by President Monroe and as forcibly 
asserted by responsible statesmen, it has been for 100 years, and 
continues to be, an integral part of national thought and purpose 
expressing a profound conviction which even the upheaval caused 
by the World War, and the participation of the United States in 
that struggle upon European soil, did not upset. 

The doctrine, as has been stated authoritatively, does not imply, 
or countenance, a policy of aggression. It does not infringe upon 
the independence and sovereignty of other American States. It 
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does not attempt to establish a protectorate over Latin American 
States. The declaration that encroachment by non- American 
powers upon the independence of American States will be regarded 
as dangerous to the safety of the United Suites gives no justifica- 
tion for such encroachment on its part. In stating with extreme 
vigour the po.sition of President Cleveland’s administration in the 
correspondence with Great Britain relating to the Venezuela boun- 
dary, Secretary Olney recognized the limitations of the doctrine 
and his other statements should be read in the light of their con- 
text. He said: “The precise scope and limitations of this rule can- 
not be loo clearly apprehended. It does not establish any general 
protectorate by the United State.s over other American .states. 
It does not relieve any American state from its obligations as 
fixed by international law nor prevent any European power directly 
intere.sted from enforcing such obligations or from inflicting 
merited punishment for the breach of them. It does not con- 
template any interference in the internal affairs of any American 
.state or in the relations between it and other American states. It 
does not justify any attempt on our part to change the established 
form of government of any American state or to prevent the people 
of such .state from altering that form according to their own will 
and pleasure. The rule in question has but a single purpose and 
object. It is that no European power or combination of European 
powers shall forcibly deprive an American .state of the right and 
power of self-government and of shaping for itself its own poli- 
tical fortunes and destinies.” Bresitlent Roosevelt in his annual 
me.s.sage of 1901 thus referred to the doctrine: “It is in no wi.se 
intended as hostile to any nation in the Old World. Still less is 
it intended to give cover to any aggre.ssion by one New World 
power at the expense of any other. It is simply a step, and a long 
.step, toward assuring the universal ]u*ace of the world by secur- 
ing the possibility of permanent peace on this hemisphere.” And 
in his annual nu*s.sage of 1906, Tresident Roosevelt .said: “In 
many parts of South America there has been much misunderstand- 
ing of the attitude and purpo.ses of the United States toward the 
other American republics. An idea had become prevalent that 
our assertion of the Monroe Doctrine implied or carried with it 
an assumption of superiority and of a right to exercise some kind 
of protectorate over the countries to who.se territory that doctrine 
applie.s. Nothing could be farther from the truth.” 

As the policy embodied in the Monroe Doctrine was distinctively 
the policy of the United States, ♦he Government of the United 
States has reserved to itself its definition and application. Presi- 
dent Wilson observed: “The Monroe Doctriia* was proclaimed 
by the United States on her own authority. It always has been 
maintained, and always will be maintained, u}>on her own responsi- 
bility.” But it has frequently been stated that the United States 
would welcome the adoption by the other American republics 
of a similar policy. President Wilson sought to give the principles 
of the doctrine a world-wide application. In his address to the 
Senate on Jan. 22, J917, he said: “1 am i)roposing, as it were, 
that the nations .should with one accord adopt the doctrine of 
President Monroe as the doctrine of the world; that no nation 
should seek to extend its polity over any other nation or people, 
but that every people should be left free to determine its own 
polity, its own way of develoi)ment, unhindered, unthreatened, 
unafraid, the little along with the great and powerful.” The Cove- 
nant of the League of Nations refers to the doctrine in Article 
21, which provides: “Nothing in this Covenant shall be deemed 
to affect the validity of international engagements, such as treaties 
of arbitration or regional understandings like the Monroe Doctrine, 
for securing the maintenance of peace.” Many in the United 
States did not con.sidcr this statement to be an adequate or ac- 
curate description of the doctrine, and one of the re.servations 
which the Senate of the United States adopted in its discussion of 
the Treaty of Versailles declared the Monroe Doctrine “to be 
wholly outside the jurisdiction of said League of Nations and 
entirely unaffected by any provision contained in said treaty of 
peace with Germany” and reserved to the United States the sole 
right to interpret the doctrine. The treaty failed of ratification, 
and this reservation may be regarded as an expression of the 
opinion held by the majority of the members of the Senate. In 
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replying (Feb. 26, iq2o) to a request of the minister of foreign 
affairs of Salvador for an interpretation of the Monroe Doctrine 
because of the bearing which such interpretation might have on the 
attitude of Salvador toward the Covenant, the acting secretary 
of State of the United States stated that the views of his Govern- 
ment were set forth in the address (Jan. 1916) of President Wilson 
before the Second Pan-American Scientific Congress. In the 
course of that address. President Wilson said that “the Monroe 
Doctrine demanded merely that European Governments should 
not attempt to extend their political systems to this side of the 
Atlantic.’’ In Sept. 192S, the Council of the League of Nations, 
answering an inquiry by the Government of Costa Rica as to the 
interpretation placed by the League of Nations on the Monroe 
Doctrine, and the scope given to that doctrine when it was included 
in Article 21 of the Covenant, slated: “Article 20 stipulates that 
‘the IVIembers of the League severally agree that this Covenant 
is accepted as abrogating all obligations or understandings inter se 
which are inconsistent with the terms thereof. . . Article 21 
gives the States parties to international engagements the guarantee 
that the validity of such of these engagements as secure the main- 
tenance of peace would not be affected by accession to the Cove- 
nant of the League of Nations. In declaring that such engage- 
ments are not deemed incompatible with any of the provi.sions of 
the Covenant, the Article refers only to the relations of the Cove- 
nant with such engagements; it neither weakens nor limits any | 
of the safeguards provided in the Covenant. ... In regard to the 
scope of the engagements to which the Article relates, it is clear 
that it cannot have the effect of giving them a sanction or validity 
which they did not previously possess. It confines itself to referring 
to the.se engagements, such as they may exist, without attempting 
to define them: an attempt at definition being, in fact, liable to 
have the effect of restricting or enlarging their sphere of applica- 
tion. Such a task was not one for the authors of the Covenant; it 
only concerns the States having accepted inter se engagements of 
this kind.'’ 

The Monroe Doctrine docs not attempt to define in any x)ther 
respects than those above mentioned the policies of the United 
States with respect to the other American republics. The con- 
struction of the Panama canal has not only establi.shed a new and 
convenient highway of commerce but has created new exigencies 
and new conditions of strategy and defence. It is the declared pur- 
pose of the United Slates to protect that highway. It is part of 
American policy not to yield to any foreign power the control 
of the Panama canal, or the approaches to it, or the obtaining of 
any position w^hich would interfere with the right of protection 
on the part of the United States or would menace the freedom 
of its communications. This position is maintained equally with 
respect to American and non-American powers. The right asserted 
by the Government of the United States to afford protection to 
the lives and property of its nationals, when endangered in areas 
where governments have ceased properly to function, is main- 
tained although there may be no prospect of non-American inter- 
ference and no occasion for applying the Monroe Doctrine. Such 
interposition may have the actual and intended effect of avoiding 
the interposition of non- American powers and the consequent 
activities and developments at which the Monroe Doctrine was 
aimed, but the right of the United States to give appropriate 
protection to its nationals is regarded as quite distinct from the 
doctrine. The interest of the United States in the stability, the 
good order and the peace of its immediate neighbours, its efforts 
to promote amicable settlements of controversies, and its action 
under its treaties, may fie based upon grounds independent of the 
Monroe Doctrine, although the success of such endeavours may 
have an indirect effect in making more remote the contingencies 
to which the doctrine would apply. 
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MONROVIA, a city of Los Angeles county, California, 
U.S.A., 18 m. N.E. of Los Angeles, in the foot-hills of the San 
Gabriel mountains. It is on the Federal highway 66 (the National 
Old Trail) and is served by the Pacific Electric, the Santa Fe 
and the Southern Pacific railways. Pop. (1920) 5,480; 192.S 
estimate 13,500. The city is beautifully situated on a .sloping 
plateau 750-1,400 ft. above sea-level, and is surrounded by orange 
groves. Fruit-packing is (he principal industry. Monrovia was 
founded in 1886 by W. N. Monroe and was incorporated in 1887. 

MONS, the capital of Hainaut province, Belgium. Pop. (1925) 
28.085. The town originated probably in the Roman citadel 
Chateau-Cesar. About 804 Charlemagne recognized it as the 
capital of Hainaut. At first the counts occupied the castle of 
Hornu, leaving Mons to the abbey and the church of St. Waudru. 

I Rcgnier V. moved to Mons at the beginning of the nth century, 
and his only child — daughter — ^Richilde, married Baldwin VI. 
of Flanders. The two count doms were again divided between 
Richilde’s sons. At the beginning of the 14th century Mons was 
converted into a trading town by establishment of a cloth market. 
At the same time the count transferred his principal fortress from 
Valenciennes to Mons. When the Hainaut title became merged in 
the duchy of Burgundy, Mons was a stronghold near the French 
frontier. Its capture, defence and surrender by Louis of Na.s.sau 
in 1572 and its many sieges in the 17th and i8th centuries attest 
its troubled history. Mons was converted into an oj^en town in 
1862. 

The cathedral of St. Waudru, named after the first countess, 
was built 1450-1600 and contains some good glass as well as a few 
pictures by Van Thudden. The H6tel de Villc is about the same 
age as the cathedral, having been commenced in 1443 and finished 
in 1467. The tower was added in 1718. There is also a fine belfry 
with a peal of bells. Mons is now a flourishing town with a good 
trade in cloth, lace, sugar refinery, etc.; but its chief importance 
is derived from its proximity to the Borinage (place of boring), 
district containing mines of the finest coal in Belgium. The mili- 
tary engineering college for the Belgian army is here, and not far 
from Mons arc the battle-fields of Malplaquct (1709) and 
Jemappes (1792). 

Battle of MonSy 1914 . — ^This, the first battle of the British Ex- 
peditionary Force took place on Aug. 23, 1914, and next day the 
heavily outnumbered British* army began the historic retreat 
which, marked by the Battle of Le Gateau {q.v.) ended on the 
Marne {q.v.), where the Franco-British counter-offensive turned 
the invasion. See World W’ar ; Battles of the Frontier, 

MONSELICE, a town of Venetia, Italy, province of Padua. 
15 m. S. of Padua by rail, 30 ft. above sea level. Pop. (19- ^ 1 
4,143 (town), 14,243 (commune). It has some interesting build- 
ings including a 13th century cathedral. The town is dominated 
by a rock crowned by a ruined castle (500 ft.) with five different 
lines of wall. Ca’ Marcello is a fine battlementcd palace 
century) and the Villa Duodo a beautiful i8th century villa. 

MONSIEUR, the general title of address in France used 
vocatively in speaking formally to any male person, like the Eng- 
lish “sir” or prefixed to the name like the English “Mr.” (Fr.. 
formed from mon, my, and sieur, lord). It is, however, in Frant e 
also prefixed to nobiliary, official and other titles; e.g., Monsieur 
le president. Monsieur h due d*E., etc. It is abbreviated M.. not 
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Motts. As a specific title “Monsieur’* court) was used from 
the time of Louis XIV. of the eldest brother of the king, as 
‘ Monseigneur” was of the dauphin; as a general title of address 
it was given to the princely members of a royal house. 

MONSIGNOR, a title of honour granted by the p)ope to 
bishops and to high dignitaries and officials of the papal house- 
hold (Italian, monsigtiore, my lord). It is abbreviated Mgr. 

MONSIGNY, PIERRE ALEXANDRE (1729-1817), 
I'rench composer, was born at Fauquemberguc near St. Omer on 
Oct. 17, 1729. He received a classical education, and on his 
father’s death went to work in an office in Paris. Through his 
family connections he became maitre d’holel to the duke of 
Orleans and was presently in a financial position which enabled 
him to study music. His master Gianotti taught him harmony 
on the Ramean system. Monsigny had a remarkable gift of 
melody and his operas, though slight, were effectively written. 
His first, Les aveux indiscre.ts^ produced at the Theatre de la 
Foire in 1759, had an immediate success and he wrote 12 more 
during the next 18 years. Of these the most popular WTre Rose 
ft Colas (17^4) and Felix, ou Venjant trouve (1777), his greate.st 
.success. He lost his money and his employment in the revolution, 
but was afterwards given a pension and also a post at the con- 
servatoire, from which he retired in 180 He died on Jan. 14, 
1817. 

See Grove, Dictiofiary of Music uud Musicians; A. Pougin, Monsigny 
ft son temps (igoS). 

MONSOON, originally the name given by the Arabs to those 
seasonal winds of the Arabian sea which blow for approximately 
six months from the north-east and six months from the south- 
west. The name (Arabic Mausim or Mawsim, season), has been 
less correctly extended to seasonal winds in other parts of the 
world, e.g., lower Mississippi States of North America; northern 
.Australia; eastern central Africa. In India the term “monsoon” 
i.s specially used for the rain which falls during June to September 
with the onset of the south-west winds, hence a good monsoon 
means sufficient rainfall as contrasted with a deficiency for a bad 
mon.soon. The total amount of rainfall bears little definite relation 
to the strength of the winds. The exact causes of the A.siatic mon- 
soons cannot be conveniently summarized. The usual explanations 
arc that in summer there is a high temf}eraturc and con.sequent 
low barometric pressure over the land with an indraft of .sea air 
towards the interior, where it forms, or is formed by, great ascend- 
ing air currents. G. C. Simpson points out that certainly as far 
a.s India is concerned the land is much hotter in May before the 
monsoon sets in than in July when it is at its height; again, the 
hottest part of India — ^the north-west — receives no rain during 
the wet monsoon and statistics prove that the average temperature 
is much greater in the years of bad monsoons than in the years 
of good monsoons. 

The primary cause is certainly the difference of temperature 
over land and sea, and the south-west wind is a diverted south- 
east wind from the .south of the Indian ocean which after some 
4 000 miles journey is highly charged with water vapour and on 
reaching the north of India is caught in the box-like arrangement 
of the mountains. It is forced to ri.se and heavy rain results. For 
complete details of the Indian monsoon see G. C. Simpson “The 
South-West Monsoon.” Q.J.R. Met. Soc. (1921). 

MONSTER. In zoology, monsters form the subject of Ani- 
mal Teratology, a department of morphology treating of devia- 
tions from the normal development of the embryo. In man, it is 
mostly in the first three months of intra-uterine life that those 
deviations from the normal occur which present themselves as 
monstrosities at the time of birth. 

MONSTROSITIES IN A SINGLE BODY 

The abnormality may extend to the body throughout, as in 
well proportioned giants and dwarfs; or it may affect a certain 
region or member, as when there is a finger or toe too many or 
too few. It is common for one malformation to be correlated 
with others, as in acardiac monsters, in which the non-develop- 
^ent of the heart is associated with the non-development of the 
ht'tid, and with other radical defects. 



Fabulous monsters of guiana. 
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Giants are conventionally limited to persons over 7ft. in 
height. The normal proport ion.s of the frame are adhered to 
more or less closely, except in the skull, which is relatively small; 
but accurate measurements, even in the best proportioned cases, 
prove, when reduced to a scale, that other parts besides the 
skull — notably the thigh-bone and the foot — ^may be undersized 
though overgrown. The brain-case especially is undersized — the 

Irish giant in the museum ol 
Trinity College, Dublin, is the 
single excei)tion to this rule — but 
the bones of the face, and es^ie- 
cially the lower jaw, arc on a 
large scale. Giants are never born 
of gigantic parents; sterility 
usually goes with this monstros- 
ity. Their size is sometimes ex- 
ce.ssive at birth, but more often 
the indications of great stature 
do not appear till later; they at- 
tain their full height before the 
twenty-first year. 

Dwarfs are conventionally limited to persons under 4ft. They 
are more likely than giants to have the modulus of the body per- 
fect. Where disproportion occurs in the true dwarf it lakes the 
form of a large-sized head, broad shoulders and capacious chest, 
and undersized lower limbs. Dwarfs with rickets and achondro- 
plasia are perhaps to be di.stinguished from true dwarfs; these are 
ca.ses in which the spine is curved, and .sometimes the bones of the 
limbs bent and the pelvis deformed as the result of disea.se. As in 
the case of giants, dwarfs are siidom the ])rogeny of dwarfs, who 
arc usually sterile; the urmalurul .smallness may be obvious at 
birth, but is more likely to make itself manifest in the years of 
growth. Dwarfs are much more easily brought up than giants, and 
are stronger and longer-lived; they have usually also strong pas- 
sions and acute intelligence. {Sec Dwarf and Giant.) 

Redundancy and Defect in Single Parts. — ^Thc simplest 
case of redundancy is a sixth digit, well formed, and ])rovidcd 
with muscles (or tendons), nerves and blood-vessels; it is usually 
a repetition of the little finger or toe, and may be present on one 
or both hands, or on one or both feet, or in all four extremities. 
The want of one, two or more digits is another simple anomaly; 
and, like redundancy, it is apt to repeat itself in the same family. 
Among the sense-organs there is a remarkable instance recorded 
of doubling of the appendages of the left eye, but not of the 
eyeball it.self ; the left half of the frontal bone is double, making 
two eye-sockets on that side, and the extra orbit has an eyebrow 
and eyelid. The external car {pinva\ has also been found double 
on one side and its orifice has frequently been found doubled in 
man and lower animals, and the additional ears lie in a definite 
relation to the branchial clefts ot the embryo. Doubling of any 
of the internal organs or parts of organs may occur and innumer- 


able cases have been recorded. 

Defective Closure. — Imperfect closure along either of the 
embryonic lines of junction may produce various degrees of mon- 
strosity. The simplest and commonest form is harelip with or 
without cleft palate, which results from defective closure of the 
ventral laminae at their extreme upper end. Another simple form 
{spina bifida) is a gap left in the neural canal at its lower end; 
usually the arches of the lumbar vertebrae are deficient, and the 
fluid that surrounds the .spinal cord bulges out in its membranes, 
producing a soft tumour under the skin at the lower part of the 
back. More rarely the gap in the arches of the vertebrae is in 
the region of the neck. If it extend all along the back, it will 
probably involve the skull also. Deficiency of the crown of the 
head, and the spine as well, may be not always traceable to 
want of formative pow'cr to close the canal in the middle line; 
an over-distended condition of the central canal of the. cord and 
brain may prevent the closure of the l)onc.s, and ultimately lead 
to the disruption of the nervous organs themselves; and injuries 
to the mother, with inflammation set up in the foetus and its 
appendages, may be the more remote cause. But it is by defect 
in the middle line that the mischief manifests itself, and it i.s 
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in that anatomical category that the malformations arc included. 
The osseous deficiency at the crown of the head is usually accom- 
panied by want of the scalp, brain and membranes. 

Returning to the ventral middle line, there may be defects of 
closure in the breast-bone (fissure of the sternum), at the navel 
(the last point to close in any case), and along the middle line of 
the abdomen generally. 

Hermaphroditism. — Strictly speaking, a hermaphrodite is a 
creature containing ovaries and testes. But in all the higher 
vertebrates, including man, the sex is predetermined in the fer- 
tilized ovum, and it is more than doubtful if true hermaphroditism 
occurs. On the other hand, in the majority of so-called hermaph- 
rodites, there is much doubling and ambiguity in the secondary 
or external organs and parts of generation. Those parts which are 
rudimentary or obsolete in the male but highly developed in the 
female, and those parts which are rudimentary in the female but 
highly developed in the male tend in the hermaphrodite to be 
developed equally, and all of them badly. 

Cyclops, Siren, etc. — ^The same feebleness of the fonnative 
energy which gives ri.se to defective closure in the middle line, 
and to ambiguous .sex, leads also to imperfect separation of sym- 
metrical parts. The most remarkable case of the kind is the 
Cyclops monster. At a jioint corresponding to the root of the 
nose there is a single orbital cavity, sometimes small and with 
no eyeball, at other times of the usual size and containing an eye- 
ball more or less complete. In still other cases the orbital cavity 
extends on each side of the middle line, and contains two eyeballs 
lying close together. 

Another curious result of defective separation of symmetrical 
parts is the siren form of foetus, in which the lower limbs occur 
as a .single tapering prolongation of the trunk like the hinder 
part of a dolj)hin, at the end of which a foot (or both feet) may 
or may not be visible. 

Limbs Absent or Stunted. — ^Allied to these fused or unsepa- 
rated states of the extremities is the class in which whole limbs 
are absent, or represented only by stumps. The trunk (and head) 
may be well formed, and the individual healthy; all four extremi- 
ties may be reduced to short stumps either wanting hands and 
feet, or with the latter fairly well developed; or the legs only may 
be rudimentary or wanting, or the arms only, or one extremity. 

Acardiac and Acranial Monsters. — It sometimes hapiKjns in 
a twin pregnancy that one of the embr>^os fails to develop a heart 
and complete vascular system of its own, depending for its nour- 
ishment upon blood derived from the placenta of its well-formed 
twin by means of its umbilical vessels. It grows into a shapeless 
mass, in which all traces of the human form may be lost. 

Reversed Position of the Viscera. — ^This is a developmental 
error associated with the retention of the right aortic arch as 
in birds, instead of the left as is usual in mammals. The position 
of all the unsymmetrical viscera is transposed. This condition 
need cause no inconvenience; and it may remain undetected. 

The causes of congenital anomalies are difficult to specify. 
There is no doubt that, in some cases, they are present in the 
sperm or germ of the parent ; the same anomalies recur in several 
children of a family, and it has been found po.s.sible, through 
a variation of the circumstances, to trace the influence in some 
cases to the father alone, and in other cases to the mother alone. 
The remarkable thing in this parental influence is that the malfor- 
mation in the child may not have been manifested in the body of 
either parent, or in the grandparents. More often the malforma- 
tion is acquired by the foetus in the course of development and 
growth, either through the mother or in itself independently. 

DOUBLE MONSTERS 

Twins are the physiological analogy of double monsters, and 
some of the latter have come very near to being two separate 
individuals. The Siame.se twins, who died in 1874 at the age of 
sixty, were joined only by a thick fleshy ligament from the lower 
end of the breast-bone (xiphoid cartilage), having the common 
navel on its lower border; the anatomical examination showed, 
however, that a process of peritoneum extended through the liga- 
ment from one abdominal cavity to the other, and that the blood- 


vessels of the two livers were in free communication across th< 
same bridge. From double monstrosity, like the Siamese twins 
there are all grades of fantastic fusion of two individuals intc 
one down to the condition of a small body or fragment parasitic 
upon a well-grown infant — the condition known as foetus in foetu 
These monstrosities may be deviations from the usual kind of twir 
gestation (one foetus being partially included within the bodv 
of the other) or from a rarer physiological type of dual develop- 
ment. In by far the majority of cases twins have separate uterine 
appendages, and have probably been developed from distinct ova; 
buf in a small proportion of (recorded) cases there is evidence 
in the placental and enclosing structures, that the twins hai; 
been developed from two rudiments which arise side by side on : 
single blastoderm. The i^rfcct physiological type of this appeari 
to be two rudiments on one blastoderm, whose entirely separate 
development produces twins (under their rarer circumstances) 
whose nearly separate development produces such double monster; 
as the Siamese twins, and who.se less .separate development 
produces the various forms of two individuals in one body. 

Symmetrical Double Monsters are subdivided according tc 
the part of the body where the fusion exist.s — ^head, thorax, umbi- 
licus or i.>elvis. One of the simplest cases is a Janus head upon a 
single body, or there may be two pairs of arms with the two fares 
Again, there may be one head with two necks and two complete 
trunks and pairs of extremities. Two distinct heads (with more 
or less of neck) may surmount a single trunk, broad at the 
shoulders but with only one pair of arms. The fusion, again, ma\ 
be from the middle of the thorax downwards, giving two head; 
and two pairs of shoulders and arms, but only one trunk and one 
pair of legs. In another variety, the body may be double down tc 
the waist, but the pelvis and lower limbs single. The degree oi 
union in the region of the head, «abdomen or pelvis may be sc 
slight as to permit of two distinct organs or sets of organs in tht 
respective cavities, or so great as to have the viscera in common; 
and there is hardly ever an intermediate condition between thosf 
extremes. Thus, in the Janus head there may be two brains, 
or only one brain. The pelvis is one of the commonest region; 
for double monsters to be joined at, and, as in the head and 
abdomen, the junction may be slight or total. The Hungarian 
sisters Helena and Judith (1701-23) were joined at the sacrum 
but had the pelvic cavity and pelvic organs separate; the same 
condition obtained in the South Carolina negresses Millie and 
Christina, known as the “two-headed nightingale,” and in the 
Bohemian sisters Rosalie and Jo.sepha. 

Unequal Double Monsters, Foetus in Foetu. — ^There an 
some well authenticated inslances of this most curious of all 
anomalies. The most celebrated of these parasite-bearing monster.*; 
was a Genoese, Lazarus Johannes Baptista Colloredo, born in 
1716, who was figured as a child by Licetus, and again by Bartho- 
lin us at the age of 28 as a young man of average stature. The 
parasite adhered to the lower end of his brea.stbonc, and was a 
tolerably well-formed child, wanting only one leg; it breathed, 
slept at intervals, and moved its body, but it had no separate 
nutritive functions. The parasite is more apt to be a miniature 
acardiac and acephalous fragment, as in the case of the one borne 
in front of the abdomen of a Chinaman figured by I. Geoffroy 
St. Hilaire. Sometimes the parasite is contained in a pouch under 
the skin of the abdominal wall, and in another class (of which 
there is a specimen in the Hunterian museum) it has been included, 
by the closure of the ventral laminae, within the abdominal cavit> 
of the foetus — a true foetus in foetu. 

Monstrosities in man and animals have attracted attention 
since the earliest times, and amongst primitive and unciviliznl 
peoples have been regarded as of supernatural origin. The huniiin 
monstrosities were regarded as having been engendered in women 
by the devil either in his own form or in the guise of some animn! 
The belief still to be found amongst uneducated persons that un- 
natural union between women and male animals, or between men 
and female animals, may be fertile and produce monsters, is an at- 
tenuated form of the satanic legend. The scientific appreciation of 
monsters has grown with the study of embryology. William Har- 
vey (1651) first referred monstrosities to their proper place 
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abnormalities in embtyonic reproduction. E. G. St. Hilaire was the 
first to attempt experimental teratology and to maintain that many 
monstrosities were the result of influences causing deviations from 
the normal course of embryonic development. 1 . G. St. Hilaire, 
his son, published an elaborate treatise on anomalies (Paris, 1832- 
37) which remains one of the most valuable records of the subject. 
A similar treatise with an incomparable atlas of illustrations was 
issued by W. Vrollik, the great Dutch anatomist, between 1840 and 
1849, whilst A. Forster issued in 1861 a textbook with illustrations 
chiefly from preparations in the mu.seum at Wurzburg. The great 
museums devoted much attention to the collection and display of 
malformations, and there is a magnificent series in the Museum 
of the Royal College of Surgeons of England, with descriptive 
catalogues. In 1891 Camille Dareste published his experiments, 
chiefly on the developing egg of the fowl, not only showing the 
probable cause of many of the most common abnormalities, but 
practically creating a new branch of science, experimental embry- 
ology. Teratology has since become an off-shoot of embryology 
and heredity and must be studied in relation to these subjects. 

E. Schwalbe’s Morpholof^ie der Misshildtingen (1 906-1 Q09) is a very 
complete study of the modern developments of teratology, with a list 
of authorities from the earliest times. (C. Cr.; P. C. M.) 

MONSTRANCE, a vessel used in the Roman Church for I he 
exposition of the Host at Benediction and also when carried 
in processions. The earlier monstrances followed the usual shape 
of reliquaries, viz., a cylindrical crystal case mounted in metal 
frames, elaborately ornamented and jewelled. In the 16th century 
the present shape was adopted, viz., a crystal or glass circular di.se, 
more suited to the shape of the sacred wafer. 

MONSTRELET, ENGUERRAND DE (r. 1400-1453). 

French chronicler, belonged to a noble family of Picardy. He was 
for some time bailiff of the cathedral chapter and then provost 
of Cambrai. He died on July 20, 1453. Monstrelet was present, 
not at the capture of Joan of Arc, but at her sub.sequent interview 
with Philip the Good, duke of Burgundy. Continuing the work of 
Froissart, he wrote a Chronique, which extends to two books 
and covers the period between 1400 and 1444, when, according 
to another chronicler, Matthieu d’Escouchy, he ceased to write. 
A clumsy sequel, extending to 1516, was formed out of various 
chronicles and tacked on to his work. Monstrclet’s own writings, 
dealing with the latter part of the Hundred Years’ War, arc 
valuable because they contain a large number of documents which 
arc certainly, and rei^orted speeches which are probably, authentic. 

Among many editions of the Chronique may be mentioned the one 
edited for the SocieU de Vhistoire de France by M. Douct d’Arcq 
(1857-62). See A. Molinicr, Les Sources de Vhistoire de France, 
tomes iv. and v. (1904). 

MONTAGNA, BARTOLOMEO (1450-1523), Italian 
painter, the most eminent master of the school of Vicenza. He 
was a Brescian by birth. Vasari clas.ses him among the pupils of 
Andrea Mantegna, but although there can be little doubt of the 
influence of the great Paduan master on his style, he more prob- 
ably studied at Venice under the influence of Giovanni Bellini 
and Vittore Carpaccio. Montagna’s style is dignified and austere, 
his form plastic, his colour exquisitely harmonious. He interpreted 
his favourite subject, “The Virgin and Child,” either alone or 
attended by saints with a solemn, quiet grandeur. Montagna is 
first heard of at Vicenza in 1480; he also worked elsewhere, at 
Praglia near Padua and at Verona (1504-07) where he painted a 
fresco in the oratory of S. Biagio in the church of SS. Nazaro 
and Celso, as well as an altar-piece for the church of S. Sebas- 
tiano now in the Venice academy. His most important work is 
probably the great altar-piece of San Michele at Vicenza dated 
1499, now in the Brera, Milan. Here the stateliness of the com- 
position, staged under a lofty vault, the nobleness of the en- 
throned Madonna, the dignity of the attendant saints, the charm 
of the angels making music at the foot of the throne, are pro- 
foundly impressive. It would be impossible here to enumerate 
the numerous works of Montagna in Vicenza and in many public 
:ind private collections. One of his last pictures is the altar-piece, 
dated 1522, in the cathedral at Cologna Veneta. He died at 
Vicenza on Oct. ii, 1523. Bartolomeo founded a school of 
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painting at Vicenza, from which sprang Giovanni Speranza, and 
partly also Giovanni Bonconsiglio and Francesco Ponte, the 
father of Jacopo Bassano. 

His son, Benedetto Montagna (1470-1540), imitated the 
style of his father in his paintings. He was a distinguished 
engraver. 

See T. Borenius, The Painters of Vicenza (1909). 

MONTAGNAIS AND NASCAPEE. North of the St. 

Lawrence, the Montagnais and Nascapee resemble the southern 
Algonkin (q.v.) though their culture is affected by their un- 
favourable habitat. No crops are raised; they are hunters of 
caribou rather than lishers, chiefs have little authority, and no 
trace can be found of any political unit above the simple band. 
The canoe and wigwam of birch-bark are typical elements of cul- 
ture, and the painted skin clothing of the Nascapee is distinctive. 
Life is unusually hard, material culture scanty, and women occupy 
an inferior place in the social scale. 

MONTAGNANA, a town of Venctia, Italy, province of 
Padua, 30 m. S. of Vicenza by tramway. Pop. (1921), 7,871 
(town); 12,151 (commune). It is entirely surrounded by mediae- 
val walls (1242-60) which are among the most perfect in Italy. 
The cathedral and S. Francesco arc Romanesque-Gothic churches. 

MONTAGU (Family). Dru of Montaigu or Montagud, the 
ancestor of the Montagus, earls of Salisbury, came to England 
with Robert, count of Mortain, half-brother of William the Con- 
queror. He is found in Domesday among the chief tenants of the 
count in Somerset, holding the manor of Shepton. This holding 
is represented in the return of 1166 l)y the ten knights’ fee upon 
which his descendant, another Dru, is assessed. William Montagu 
of Shepton is among the knights summoned by Henry 111 . to the 
Ga.scon War and to the WeLsh border in 1257. His son Simon, 
the first of the family to make a figure in history, followed Edward 
1 . in 1277 and in 1282 against IJywelyn ap Gruffydd. In 1298 
he was summoned as a baron; and in 1301, as Simon lord of 
Montagu, sealed the famous letter of the barons to the pope with 
his seal of the arms of Montagu, the counterseal showing a griffon. 
His son William (d. 1319), a favourite of Edward 11 ., and senes- 
chal of Aquitaine and Gascony, was succeeded by his eldest son, 
another William, who in 1330 secretly led the young king’s par- 
tisans into Nottingham Castle, and carried off the earl of March. 

In 1337 Montagu was created carl of Salisbury, and on the 
death of Thomas of Brotherton in 1338 was made marshal of 
Emgland. His king employed him in missions to France, Scotland, 
Germany and Castile, and some time between 1340 and 1342 he 
led an expedition of his own against the Isle of Man, winning 
from the Scots the little kingdom to which he had inherited a 
claim through his grandfather Simon who had been granted 
the island by a certain Auffray or “Aufrica,” who styled herself 
“Aufreca of Counnoght, heir of the land of Man.” The first earl 
was .succeeded in 1344 by William, his son and heir, who was one 
of the knights-founders of the Order of the Garter, fought at 
Crecy, and commanded the rearward battle at Poitiers. Accord- 
ing to Froissart he attended the young Richard in Smithfield when 
the king faced the mob after the death of Wat Tyler. His only 
son was killed in 1383 at a tournament, and in 1393 the carl sold 
the lordship and crown of Man to William Scrope of Bolton. He 
was succeeded by his nephew John, the third carl (c. 1350-1400), 
son of Sir John Montagu by Margaret, the heir of the barons of 
Monthermer. The new earl was notorious as a Lollard, and was 
accused, after Henry IV.’s accession, of a share in Gloucester’s 
death. He joined Kent, Huntingdon and Rutland in their plot 
against Henry, and was beheaded with the earl of Kent by the 
Cirencester mob. His son Thomas (1388-1428) was summoned 
as an earl in 1409, his father’s dignities being restored to him in 
1421, by which time his .services at Harfleur and Agincourt had 
earned him French lordships, the lieutenant-generalship of Nor- 
mandy and the earldom of Perche. He was killed at the famous 
siege of Orleans. His only daughter, Alice, married Richard Ne- 
ville, a younger son of the first earl of Westmorland, who was 
allowed the earldom of Salisbury in right of his marriage. The 
famous “Richard-Make-a-King,” earl of Warwick and Salisbury, 
was the grandson of the last of the Montagu earls. 
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MONTAGU, EDWIN SAMUEL (1870-1924), British 
politician, second son of the ist Lord Swaythling {q.v,), was born 
on Feb. 6, 1879, and educated at the City of London School and 
at Trinity College, Cambridge. At Cambridge he was president 
of the Union and acquired a considerable reputation. When he 
entered parliament in igo6, as Liberal member for the Chester- 
ton division of Cambridgeshire, he was chosen by Asejuith, then 
Chancellor of the Exchequer, as his parliamentary secretary, 
and continued in that position when his chief succeeded to 
the premiership. Early in 1910 he was appointed under-secretary 
for India, under Lord Morley, and remained in the post, under 
Lord (Tcwe till 1914; and so made his first official acquaintance 
with India under the influence of Lord Morley s reforms and Lord 
Crewe's Durbar changes of 1911. As both his chiefs were in the 
Lords, he was the spokesman of the office in the Commons. He 
went out to India during his tenure of office to see things for 
himself. 

After holding during the World W’ar the posts of financial 
secretary to the treasury, chancellor of the duchy of Lancaster 
(1915) and minister of munitions (1916), he returned in 1917 to 
the India Office as secretary of state and began a tenure of that 
post which wdll always be memorable in Indian annals. 

He visited India in the following winter for the second time, 
and held prolonged conferences with the viceroy. Lord Chelms- 
ford, the leading members of the Indian Civil Service, ruling 
princes and native politicians, and, with the viceroy, received 
deputations and memoranda from all classes. Ultimately in 
July IQ18 there was published an elaborate report, signed by 
the viceroy as wtII as by the .secretary of state, recommending 
a series of constitutional reforms which should give the Indian 
peoples in t ime to come a large and real share in their own govern- 
ment. In December 1919 he had the satisfaction of passing 
through parliament the Government of India bill, which estab- 
lished in India, in accordance with the report, what was called a 
“dyarchy,” a partition of the piowcrs of Government between the 
civil service and the native population. For events in India which 
followed sec India : History. 

In March 1922 Montagu had to resign his office for having 
published, without the authority of the cabinet, a telegram from 
the Government of India urging a more friendly policy towards 
Turkey. He defended his action by maintaining that cabinet 
re.^ponsibility had been destroyed by Lloyd George s dictatorial 
methods. At the general election of 1922 he lost his seat in Parlia- 
ment, and went into the city, becoming vice-chairman of the De 
Beers Co. He had married in 1915 Beatrice Venetia, youngest 
daughter of the 4th Baron Sheffield, and he died in London on 
Nov. !«;, 1924. 

MONTAGU, ELIZABETH ROBINSON (1720-1800), 
English leader of society, was born at York on Oct. 2, 1720. In 
1742 she married Charles Montagu, cousin of Edward Wortley 
Alontagu and son of the earl of Sandwich. Thanks to her, his 
Mayfair house became the social centre of intellectual society in 
London, and her breakfast parties and evening conversaziones 
gained her the title of “The Madame du Deffand of the English 
(ap)ital.” In other quarters the term “blue-stocking” was applied 
to her guests. From her husband, who died in 1 775, she inherited 
a considerable fortune and large estates. In 1781 she built Sandle- 
ford Priory, near Newbury, and Montagu House, now 22 Portman 
Square, London, the latter from designs by James Stuart. She 
died on Aug. 25, 1800. There is an admirable portrait of her by 
Reynolds. 

See Elizabeth Montagu y the Queen of the Blue Stockings : Her Corre- 
spondence from 17^0 to 2761 (ed. E. J. Climenson, 2 vols., 1906) ; 
R. Huchon, Mrs. Montagu and her Friends, 1720-jSoo (Eng. trans., 
TQ07) ; and Mrs. Montagu, Queen of the Blues (ed. R. Blunt, a con- 
tinuation of E. J. riimenson’s book, 2 vols., 1923). 


MONTAGU, LADY MARY WORTLEY (1689-17621, 
English letter-writer, eldest daughter of Evelyn Pierrepont, after- 
wards duke of Kingston, was baptized at Covent Garden on May 
26, 1689. Her mother, who died while her daughter was still a 
child, was a daughter of William Feilding, earl of Denbigh. Her 
father was proud of her beauty and wit, and when she was eight 
years old she is said to have been the toast of the Kit-Kat Club. 
He took small piains with the education of his children, but Lad}' 
Mary was encouraged in her self-imposed studies by her uncle, 
William Feilding, and by BLshop Burnet. She formed a close 
friendship, and carried on an animated correspondence with Mary 
Astell, who was a champion of woman s rights, and with Anne 
Wortley Montagu, grand-daughter of the first carl of Sandwich. 
The letters on Anne’s side, howev^er, were often copied from 
drafts written by her brother, Edward W’ortley Montagu, and 
after Anne's death in 1709 the correspondence between him and 
Lady Mary was prosecuted without an intermediary. Lady Mary'.s 
father, now marquess of Dorchester, declined, however, to accept 
Montagu as a son-in-law because he refused to entail his estate 
on a possible heir. Negotiations were broken off, and w^hen the 
marquess insisted on another marriage for his daughter the pair 
eloped (1712). 

The early years of Lady Mary Wortley Montagu's married life 
were spent in rigid economy and retirement in the country. Her 
husband W'as M.P. for Westminster in 1715, and shortly after- 
wards was made a commissioner of the treasury. When Lady 
Mary joined him in London her wit and beauty soon made her a 
pirominent figure at court. Early in 1716 Montagu was appointed 
ambas.sador at Constantinople. Lady Mary accompanied him to 
Vienna, and thence to Adrianople and Constantinople. He w^as 
recalled in 1717, but they remained at Con.stantinof)le until 1718. 
The story of this voyage and of her observations of Eastern life 
is told in a series of lively letters full of graphic description. 
From Turkey she brought back the practice of inoculation for 
small-pox. She had her own children inoculated, and encountered 
a va.st amount of prejudice in bringing the matter forward. 

Before starting for the East she had made the acquaintance of 
Alexander Poi^, and during her absence he addressed to her a 
series of extravagant letters, wliich appear to have been chiefly 
exercises in the art of writing gallant epistles. Very few letters 
passed after Lady Mary's return, and various reasons have been 
suggested for the subsequent estrangement and violent quarrel 
and the addressed to an Imitator of Horace, Lady 

Mary always professed complete innocence. The reason was 
possibly that Pope had made Jove to her and been received 
with laughter. In any case. Pope attacked her again and again 
with the grossest insults, and her chief ally, Lord Hervey, as well. 
In return she is credited with a hand in .4 Pop upon Pope. She 
had a romantic correspondence with a Frenchman named Remond. 
who addressed to her a series of excessively gallant letters before 
ever seeing her. She invested money for him in South Sea stock 
at his desire, and, as was expressly stated, at his own risk. The 
value fell to half the price, and he tried to extort the original 
sum as a debt by a threat of exposing the correspondence to her 
husband. This disposes of the second half of Pope’s line “Who 
starves a sister, or forswears a debt” {Epilogue to the Satires, 
i. 1 13), and the first charge is quite devoid of foundation. 

In 1739 she went abroad, and although she continued to write 
to her husband in terms of affection and respect they never met 
again. At Florence in 1740 she visited Horace Walpole, wlie 
cherished a great spite against her, and exaggerated her eccen- 
tricities into a revolting slovenliness. (See Letters, ed. Cunning- 
ham, i. 59.) She lived at Avignon, at Brescia, and at Lovere, on 
the Lago d'Iseo. She was disfigured by a painful skin disease , 
and her sufferings were so acute that she hints at the possibilii.v 
of madness. She was struck with a terrible “fit of sickness ‘ 
while visiting the countess Palazzo and her son, and perhaps lu i 
mental condition made restraint necessary. As Lady Mary wa> 
then in her sixty-third year, the scandalous interpretation put on 
the matter by Horace Walpole may safely be discarded. H<*i’ 
husband spent his last years in hoarding money, and at his death 
in 1761 is said to have been a millionaire. His extreme parsimony 
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is satirized in Pope’s Imitations of Horace ( 2nd satire of the 2nd 
book) in the portrait of Avidieu and his wife. Her daughter Mary, 
countess of Bute, whose husband was now prime minister, begged 
her to return to England. She came to London, and died in the 
year of her return, on Aug. 21, 1762. The general opinion of her 
was that as a letter-writer she v’as second only to Mme. de Sevigne. 
However that may be, there could hardly be two people more 
unlike. Lady Mary’s letters are vivid, downright and scandalous; 
their interest lies not so much in the works as in the scenes and 
incidents of her wandering life. 

Her son, Edward Wortley Montagu (1713-1776), author 
and traveller, inherited something of his mother s gift and more 
than her eccentricity. He was born in May 1713, twice ran away 
from Winchester School, and the second time made his way as far 
as Oporto. He was then sent to travel with a tutor in the West 
indies, and afterwards with a keeper to Holland. He made, how- 
ever, a serious study of Arabic at Leyden (1741), and returned 
twenty years later to prosecute his studies. His father made him 
;i meagre allowance, and he was heavily encumbered with debt. 
He was M.P. for Huntingdon in 1747, and was one of the sec- 
retaries at the conference of Aix-la-Chapclle. In 1751 he was 
involved in a disreputable gaming quarrel in Paris, and was im- 
prisoned for eleven days in the Chatclet. He continued to sit in 
parliament, and wTote Reflections on the Rise and Fall of the 
Antient Republics . . . (1759). His father left him an annuity 
of £1,000, the bulk of the property going to Lady Bute. He set 
out for extended travel in the East, lived at Venice and died at 
Padua on April 29, 1776. 

Lady Mary's “Town Eclogues” wore published in a pirated edition 
as Court Poems in 1716. Of her famous Letters from the East she 
made a Cf>py shortly after her return to England. She gave the MS. 
lo benjamin Sowden, a clcrg>’man of Rotterdam, in 1761. After Lady 
Mary's dfrath this was recovered by the carl of l^ute, but meanwhile 
an unauthenticated edition, suppo.s(?d to have been prepared by John 
Cleland, apf>cared (1763), and an additional volume, probably 
.s()urious, was printed in 1 767. The re.st of the correspondence printed 
f>.\ Lord Whamrliffe in the , edition of her letters is edited from 
originals in the Wortley collection. This edition (1837) contained 
•‘Introductory Anecdotes” by Lady Bute’s daughter, Ladv Louisa 
Stuart. A more critical edition of the text, witli the “Anecdotes,” 
and a “Memoir” by W. Moy Thomas, appeared in 1801. A selection 
of the letters arranged to give a continuous account of her life, by 
Mr. A. R. Ropes, was published in i8()2; and another by R. Brimlev 
Johnson in “Everyman’s Library” in iqoO, See also George Past on. 
Lady Mary Wortley Montaf’u and her Times (1907), which contains 
some hitherto unpublished letters, iauly Mary’s journal was preserved 
by her daughter, Lady Bute, till shortly before her death, when she 
burnt it. There is a full and amusing account of Edward Wortley 
Montagu in Nichols’s Anecdotes of Literature ^ iv. 625-656; J.. Melville, 
lAtdy Mary Wortley A/ow/agw (19*5); Iris Barry, Portrait of Ijidy 
Mary Wortley Moniay,u U92S). 

MONTAGU, RALPH, ist Duke ur ic. 163^^1709), Eng- 
lish diplomali.st, was the second son of Edward, 2nd Baron 
Montagu of Boughtori (1O16-84), whojse peerage was one of 
.several granted in the 17th century to different ineml>ers of the 
Montagu family (q.v.). Appointed master of the horse to Queen 
Catherine, wife of Charles 11 ., he soon acquired a reputation for 
gallantry at the court. He look an active part in the negotiations 
in which Louis XIV. purchased the neutrality of England in the 
war between France and Holland. In 16 78 he w^as elected mem- 
ber of parliament for Northampton, but on the dissolution of 
l^arliament attempted unsuccessfully to tly to France. He sup- 
l)orted the movement for cx«-Iuding the duke of York from the 
succession and for recognizing Monmouth as heir. His elder 
i)rother having predeceased his father. Ralph became Baron 
Montagu of Bought on on the death of the latter in 1684. Not- 
withstanding his former intrigues he gained the favour of James 
II. on his acces.sion to the throne, but this did not deter him 
irom welcoming William of Orange, who created him Viscount 
Monthermer and earl of Montagu in 16S9. His position was 
turther strengthened in 1705 by the marriage of his son to Mary, 
fiaughtcr of the great duke of Marlborough. In the same year 
he was raised to the dukedom as duke of M[ontagu and marquess 
of Monthermer. He died on March 9, 1709* His London resi- 
lience, Montagu House, Bloomsbury, was bought by the govern- 
ment in 1753 to hold the national collection of antiquities, and 
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on its site was built the British Museum. At the death of his son 
John in 1749, the title became extinct. 

See A. Boyer, History of the Reifin of Queen Anne, vol. viii. (1703- 
13) ; Burke, Genealogical History of Dormant (etc.) Peerages (1883) ; 
and article in Diet. Nat. Fiog. 

MONTAGU (or Mountague), RICHARD (1577-1^41), 
English divine, was born at Doriiey, Buckinghamshire, and edu- 
cated at Eton and King’s college, Cambridge. He was appointed 
to the deanery of Hereford in lOiO, but exchanged it next year 
for a canonry of Windsor, w'hich he held with the rectory of IVl- 
worth, Sussex. He was also chaplain lo James 1 . Like Laud, he 
disliked the extremes of Calvinism and Romanism. About 1O19 
he came into collision with some Roman Catholics in his parish, 
and Matthew Kellison (i56o?-i642) attacked him in a pamphlet 
entitled The Gagg of the Reformed Gospell (Doiiai, 1623). Mon- 
tagu replied with A Gagg for the New Gospell/ No. A New Gagg 
for an Old Goose (1624). The publication of the Immediate Ad- 
dressc unto God alone (1624 ) incensed the Puritans, who appealed 
to the House of Commons, but Montagu was protected by the 
king. After the appearance of his famous Appello Caesarean 
(1625), in which he vindicated himself from the divergent charges 
of Arianism and i)opery, his case frequently came before ixirlia- 
ment and conference.s of bishops, but his influence at court and 
with Laud saved him. He was consecrated bishop of Chichester 
in 1628, and became bishop of Norwich in 1O3S. He died on April 

'^MONTAIGNE, MICHEL DE (i533“i59-^). Fr^mch es- 
sayist, was born, as he himself tells us, between eleven o’clock 
and noon on Feb. 28, 1533. The patronymic of the Montaigne 
family, who derived their title from the chateau at which the es- 
sayist was born and which had been bought by his grandfather, 
was.Eyquem. Montaigne is not far from Bordeaux, with which 
the Eyciuem family had lor some time been connected. Pierre 
Eyqucm, Montaigne’s father, had been engaged in commerce 
(a herring-merchant ScaJiger calls him, and his grandfather Ramon 
had certainly followed that trade), had tilled many municipal 
oflkes in Bordeaux, and had served under Francis I. in Italy as 
a soldier. He married Antoinette de Louppes (Lopez), dciscended 
from a family of Spanish Jews. The essayist was the third son. 
By the death of his elder brothers, however, he became head of 
the family. He had also six younger brothers and sisters. Mon- 
taigne was pul out lo nurse with a peasant woman, and had his 
sponsors from the same class. He was taught Latin orally by 
servants who could .sjK^ak no French, and many curious fancies 
were tried on him, as, for in.slance, that of waking him every morn- 
ing by soft music. 

At six years old Montaigne was .si*nl lo the college de Guieiine 
at Bordeaux, then at the heighi of its reputation. At thirteen 
Montaigne began to study law, probably at Toulouse. In 1548 he 
was at Bordeaux during one of the frequent riots caused by the 
gabelle, or salt -tax. Six years afterwards he was made a counsellor 
in the Bordeaux parlemenl. In 1558 he was present at the siege of 
Thionville, in 1559 and J56J at I’aris, and in 1562 at the .siege of 
Rouen. He was also much about the court, and he admits that in 
his youth he led a life of pleasure, if not exactly of excess. 

In 1565 Montaigne married l'raiu,oise de la Cha.ssaigne, whose 
father was, like himself, a member of the Bordeaux parlement. 
Three years later hi.s father died, and he succeeded to the family 
possessions. Finally, in 15 7L he retired to Montaigne, having 
given up his magistracy the year liefore. His health, never strong, 
had been further weakeneil l)y hard living. He resolved, accord- 
ingly, to retire to a life of study and contemplation, though he 
indulged in no asceticism excet)t. careful diet. He lived on excel- 
lent terms with his wife, and bestowed .some j)ain.s on the educa- 
tion of the only chikl (a daughter Leonore) who survived infancy. 

THE ESSAYS 

In his father’s lifetime, and at his request, he had translated 
the Theologia iiatumlis of Raymimd de Sabunde, a Spanish school- 
man (published 1569) On first coming to live at Montaigne he 
edited the works of his deceased friend Etienne de la Boetie. 
But the years of his studious retirement were spent on a work 
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of infinitely greater importance. Garrulous after a fashion as 
Montaigne is, he gives us no clear idea of any original or definite 
impulse leading him to write the famous Essays. It is very 
probable that if they were at first intended to have any special 
form at all it was that of a table-book or journal. The earlier 
essays, those of the first two books, differ from the later in one 
most striking point, in that of length. Speaking generally, the 
essays of the third book average fully four times the length of 
those of the other two. This of itself would suggest a difference 
in the system of composition. These first two books appeared in 
1580, when their author W'as 47 years old. 

They contain, as at present publi.shed, no fewer than ninety- 
three essay.s, besides an exceedingly long apology for the already 
mentioned Raymund Sabunde, in which some have seen the kernel 
of Montaigne's philosophy. The book begins with a short avis 
(address to the reader), opening with the well-known words, 
**C\tst icy tin livre de bon joy, Iccteiirj' and sketching in a few 
lively sentences the character of meditative egotism which is kept 
up throughout. His sole object, he says, is to leave for his friends 
and relations a mental portrait of himself, defects and all; he 
cares neither for utility nor for fame. The essays then begin, 
without any attempt to explain or classify their subjects. Their 
titles are of the most diverse character. Sometimes they are pro- 
v’erbial .sayings or moral adages, such as “J^ar divers moyens on 
arrive a pareille fin,'’ “Qu’il ne faut juger de notre heur qu’apres 
la mort,” “Le profit de Ton e.st le dommage de I’aultre.” Some- 
times they are headed like the chapters of a treatise on ethics: 
“De la tristesse,” “De Toisivete,” “De la peur,” “De I’amitie.” 
Sometimes a fact of some sort which has awaked a train of a.s.so- 
ciations in the mind of the writer serves as a title, such as “On 
est puni de s'opiniastrer a une place .sans raison,” “De la bataille 
de Dreux,” etc. Occa.sionally the titles .seem to be deliberately 
fantastic, as “Des puces,” “De I'usage de se vestir.” Sometimes, 
though not very often, the sections are in no proper sense es.says, 
but merely commonplace book entries of singular facts or quota- 
tions, with hardly any comment. 

In 1571 he had received the order of Saint-Michel; in 1574 was 
with the army of the duke dc Montpensier; two years later was 
made genlleman-in-ordinary to Henry JIJ., and next year again 
to Henry of Navarre. He visited Paris occasionally, and travelled 
for health or pleasure to Cauterets, Eaux Chaudes and elsewhere. 
But his health grew wor.se and worse, and he was tormented by 
stone and gravel. He accordingly resolved to journey to the 
baths of Lucca. Late in the iSth century a journal found in the 
chateau of Montaigne, giving an account of this journey, was 
published in 1774; part of it is w'rilten in Italian and part dic- 
tated in French, the latter being for the most part the work of 
a secretary or servant. The ms. disappeared early, and the work 
is almost destitute of literary interest. At Rome he received news 
of his election as mayor of Bordeaux with a peremptory royal en- 
dorsement enjoining residence, and after some time journeyed 
homewards. 

The memory of his father, however, and the commands of the 
king induced Montaigne to accept the mayoralty; and he seems | 
to have discharged it neither better nor worse than an average 
magistrate. He was re-elected at the clo.se of his term. His 
second term of office terminated in 1585; and in 1588 after a 
visit of some length to Paris, the third book of the Essays was 
published, together wdth the former ones considerably revised. 
The new essays, as has been remarked, differ strikingly from the 
older ones in respect of length ; and the whimsical unexpectedness 
of the titles reappears in but two of them: “Des Coches” and 
“Des Boiteux.” They are, however, identical with the earlier ones 
in spirit, and make with them a harmonious whole — a book which 
has hardly been second in influence to any of the modern world. 

HIS POSITION IN LITERATURE 

This influence is almost equally remarkable in point of matter 
and in point of form. Montaigne is one of the few great writers 
who have invented a literary kind. The essay as he gave it had 
no forerunner in modem literature and no direct ancestor in the 
literature of classical times. In matter of style and language 


Montaigne’s position is equally important, but the ways wl 
led him to it are more clearly traceable. His favourite author 
beyond all doubt Plutarch, and his own explicit confession ma 
it undeniable that Plutarch’s translator, Jacques Amyot, was 
master in point of vocabulary and (so far as he took any less 
in it) of style. Montaigne, however, followed with the per 
independence that characterized him. He was a contemporary 
Ronsard, and his first essays were published when the innovati 
of the Pleiade had fully established them.selves. He adoj 
them to a great extent, but with much discrimination, and 
used his own judgment in latinizing when he pleased. In 
.same way he retained archaic and provincial words with a g 
deal of freedom, but by no means to excess. 

Perhaps the only actual parallel to Montaigne in literatur 
Lamb. There are differences between them, arising natur 
enough from differences of temperament and experience; but h 
agree in their attitude — ^an attitude which is sceptical with 
being negative and humorous without being satiric. Then 
hardly any writer in whom the human comedy is treated \ 
such completeness as it is in Montaigne. There is discernibh 
his essays no attempt to map out a complete plan, and ther 
fill up its outlines. But in the desultory and haphazard fast 
which distinguishes him there are few parts of life on which 
does not touch, if only to show the eternal contrast and antith 
which dominate it. The exceptions are chiefly to be found in 
higher and more poetical strains of feeling to which the humc 
temperament lends it.self with reluctance and distrust, thoug] 
by no means excludes them. The positivcncss of the French 
position is already noticeable in Rabelais; it becomes more not 
able in Montaigne. He is always charming, but rarely inspir 

Montaigne did not very long survive the completion of 
book. On his way to Paris for the purpose of getting it prir 
he stayed for some time at Blois, where he met De Thou. 
Paris itself he was for a short time committed to the Bastille 
the Leaguers, as a kind of hostage, it is said, for a member 
their party who had been arrested at Rouen by Henry of Nava 
But he was well known to and favoured by both Catherine 
Medici and the Guises, and was very soon relea.sed. In Pa 
too, at this time he made a whimsical but plea.sant friendship v 
Marie de Jars de Gournay (1565-1645), one of the most lear 
ladies of the 16th and 17th centuries, who became his “; 
dalliance” (adopted daughter), a title which she bore for the 
of her long life. When Henry of Navarre came to the thr 
of France, he wished Montaigne, whom he had visited in 1584 . 
1587, to come to court, but this was refused. It would .sc 
that he returned from Paris to his old life of study and med 
lion and working up his Essays. No new ones were found a 
his death, but many alterations and insertions. He was attac 
with quinsy, which brought about paralysis of the tongue, and 
died on Sept. 13, 1592. He was buried, though not till si 
months after his death, in a church in Bordeaux, which after sc 
vicissitudes became the chapel of the college. 

When Mile, de Gournay heard of the death of Montaigne 
undertook with her mother a visit of ceremony and condolence 
the widow, which had important results for literature. Mmc. 
Montaigne gave her a copy of the edition of 1588 annotated copiou 
at the same time, apparently, she bestowed another copy, 
annotated by the author, on the convent of the Feuillants in Bordci 
to which the church in which his remains lay was attached. ^ 
dc Gournay thereupon set to work to produce a new and 1 
edition with a zeal and energy which would have done credit to 
editor of any date. She herself worked with her own copy, inscr 
the additions, marking the alterations and translating all the qu< 
tions. But when she had got this to press she sent the proof." 
Bordeaux, where a poet of some note, Pierre de Brach, rev 
them with the other annotated copy. The edition thus prodii 
in 1595 has with justice passed as the standard, even in prcferi 
to those which appeared in the author’s lifetime. 

Unluckily, Mile, de Gournay ’s original does not appear to e 
and her text was said, until the appearance of MM. Courbet 
Royer’s edition, to have been somewhat wantonly corrupted, cspeci 
in the important point of spelling. The Feuillants copy is in 
cnce, being the only* manuscript, or partly manuscript, autho 
for the text. This manuscript was edited in 1803 by Naigeon, 
disciple of Diderot; but, according to later inquiries, considerr 
liberties were taken with it. The first edition of 1580* th 
various readings of two others which appeared during the autft' 
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lifetime, was reprinted by MM. Dezeimeris and Burckhausen in 1870. 
That of Le Clerc (3 vols., 1826-28) and in a more compact form that 
of Louandre (4 vols., 1854) have been most useful; but that of MM. 
Courbet and Royer (1872-1900) is at present the .standard; a more 
iveent edition is by P. Villey (1922). The Journal, long neglected and 
-till {vide supra) doubtful, was re-edited by Professor A. d’Ancona 
iCitta di Castello, 1895) and translated into English by W. G. Waters 
11903). The Oeuvres computes were edited by A. Armaingaud in 
1924. Modem books of importance are P. Bonnefon’s Montaigne, 
I'lwmme et V oeuvre (1893) and P. Stapler’s Montaigne (1895) in the 
C.rands icrivains, the latter a book of remarkable excellence. Edme 
Champion’s Introduction aux essais may also be noticed, and Professor 
Dowden’s Montaigne (1905), which has an excellent bibliography. The 
‘.omewhat earlier Montaigne of M. K. Lowndes (Cambridge, 1898) is 
noteworthy in especial for its attention to his life and character. 

In England Montaigne was early popular. It was long supposed 
that the autograph of Shakespeare in a copy of Klorio’s translation 
.showed his study of the Essays. The autograph has been disputed, 
but divers passages, and especially one in The Tempest, show that 
;it first or second hand the poet was acquainted with the essayist. 
The book be.st worth con.sulting on this head is J. Feis’s Shakespeare 
and Montaigne (18S4). Towards the latter end of the i7lh century, 
Cotton, the friend of Izaak Walton, executed a complete tran.slation, 
which, though not extraordinarily faithful, possesses a good deal 
(»f rough vigour. It has been frequently reprinted W’ith additions and 
alterations; W. C. Hazlitt’s <*dition (1892) w'as reprinted in 1923. 
Reprints of Florio are also numerous. One in the “Tudor Translations” 
(1893) has an introduction by G. Saintsbury ; a recent translation of 
the essays is by E. J. Trechmann (2 vols., 1927)* An English biography 
of Montaigne by Bayle St. John appeared in 1858, and Walter Pater’s 
unfinished Gaston de Latour borrows from Montaigne and his story, 
riie most noteworthy critical handling of the subject in English is 
unquestionably Emerson’s in Representative Men. See also K. Sichel, 
Michel de Montaigne (1911) ; J. Prevost, La Vie de Montaigne (1926). 

MONTALEMBERT, CHARLES FORBES RENE DE 

(^1810-1870), French publici.st, historian, and academician (1851 ), 
was born on March 15, 1810. Montalembert’.s father, Marc Rene, 
emigrated, fought under Conde, and subsequently served in the 
English army; he married Elise Roscc Forbes, and his eldest son, 
C'harles, was born in London. At the Restoration of 1814 Marc 
Rene returned to France, was raised to the peerage in 1819, and 
became ambassador to Sweden (where Charles completed his edu- 
cation) in 1826. He died in 1831, a year after the overthrow of 
the legitimate monarchy. Charles de Montalembert was a Liberal, 
in the English sense, but was unable to support the Government 
of Louis Philippe on religious grounds. He wished to see the 
Church free from the control of the Stale, and passionately at- 
tacked the monopoly of public instruction by which the monarchy 
fortified its position. Montalembert was formally charged with 
unlicensed teaching. He claimed the right of trial by his ix*ers, and 
made a notable defence (1832). On the other hand, he thought 
that the Church should not obstinately oppose new ideas. He col- 
laborated with his friends, Lamennais and Lacordaire, in the 
newspaper V Avenir. The Ultramontane party was roused by their 
l)oldness, and Montalembert and his two friends then left for 
Rome. This famous pilgrimage proved useless to mitigate the 
measures which the Roman curia took against the Avenir. Its 
doctrines were condemned in two encyclicals {Mirari vos, 1832, 
and Singulari vobis, 1834'), and Montalembert submitted. After 
I he revolution of 1848 he sat in the Chamber of Deputies till 
^857. He was recognized as one of the most formidable opponents 
of the empire. Meanwhile his Liberal ideas had made him irrccon- 
t liable enemies among the Ultramontanes, notably Louis Veuillot, 
editor of UUnivers. Montalembert answered his attacks by reviv- 
ing the Correspondmit (1855), in which he opposed both the 
b’lnatical party of Pius IX. and the Syllabus, and the more or less 
tree-thinking Liberals of the Revue des deux mondes. After the 
promulgation by the Vatican council of the dogma of papal infalli- 
bility he would not allow himself to be seduced from obedience to 
the pope; he now severed his connection with Pere Hyacinthe 
iLoison) as he had with Lamennais, and made the submi.ssion 
i‘xix?cted of him to the council. He died on March 13, 1870. 

Montalembert ’s first historical work, La Vie de Ste Elisabeth 
de Ilongrie (1836), is not so much a history as a religious mani- 
festo. His studies of monarchism in the West bore fruit in his 
-1/ome.v d* Occident (i860), which was unfinished at the time of 
the author^s death, but was completed later from some long frag- 
trtents found among his papers (vols. vi. and \di., 1877). 
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BiBLiooRAPiiY. — Mrs. Oliphant, Memoir of Count de Montalembert, 
peer of France, deputy for the department of Doubs (1872). Mrs. 
Oliphant also translated into English the work Moines d' accident. See. 
also the vicomte de Mcaux, M ontalembert (1897) ; L. R. P. Lecaniiet, 
Montalembert, d'aprh son journal et sa correspondance (3 vols., 1895- 
1902), a work filled with important documents; Leon Lefebvrc, 
Portraits de croyants au A'/.Y‘* sUcle: M ontalembert, Auguste Cochin, 
Francois Rio (who was Montalembert ’s professor of philosophy), 
A. Guthlin (1905) ; and Lettres d' Alphonse d'llerbclot d Charles dc 
Montalembert et a Lion Cornudet (1828-30). 

MONTALEMBERT, MARC RENE, Marquis de (1714- 
1800), French military engineer and writer, was born at Angou- 
1 erne on July i6, 1714, and entered the French army in 1732. He 
fought in the War of the Polish Succession on the Rhine (1733- 
34), and in the War of the Austrian Succession made the cam- 
paigns of 1742 in Bohemia and Italy. In the years preceiling the 
Seven Years* War, Montalembert devoted his energies to lh(‘ art 
of fortification, to which Vauban’s Traitr dc Vattaque attracted 
him, and founded the arsenal at Riielle, near his birthplace. On 
the outbreak of war he became P'rench commissioner with the 
allied army* of Sweden, with the rank of brigadier-general. He 
constructed the field fortifications of Anklam and Stralsund. In 
1 761 he was promoted marvchnl de camp, and began the works on 
which his fame re.sts. Montalembert s fortress has lieen aptly 
described by an English author as an “immen.se battery.” The 
intricacies of trace by which Vauban and Cormontaigne sought 
to minimize the power of the attack are abandoned in favour of 
a simple tcnaille plan so arranged that the defenders can bring 
an overwhelming fire to bear on the works of (lie besieger. 

Montalembert, who himself drew his idea from the jiractice of 
Swedish and Prussian engineers, furnished the German construc- 
tors of the early 19th century with the means of designing en- 
trenched camps suitable to modern conditions of warfare. The 
“polygonal” method of fortification is the direct outcome of 
Montalembert ’s systems. In his own country the caste-spirit of 
the engineer corps was roused to defend Vauban, and though 
Montalembert was allowed to construct some successful works 
at Aix and Oleron, he was forbidden to ])ublish his method, and 
given but little opportunity for actual building. After fifteen years 
of secrecy he published in Paris (i 776-1 77S) the first edition of 
La Fortificntitni prrpendicidairr. At the time of the Revolution 
he emigrated for a time. After his return Carnot often called him 
into consultation on military affairs, and, in 1792, promoted him 
general of division. He died in Paris on March 29, iSoo. His 
wife, Marie Jo.scphine de Comarieu, was the hoste.ss of one of 
the best-known salons of Louis XVI. \s time. He withdrew his 
candidature to the Institut in favour of General Buonaparte. 

Besides his masterpiece, he wrote UArt defensive superieiire d 
Toffensif (1793; in reply to attacks mafic upon his earliest work, La 
Fortification perpendkulaire , (»f whifh in later editions it forms part) ; 
Mimoire hhloriquc snr le fonte des canons (Paris, 1758), and other 
works on the same subject; Correspondance pendant la guerre de 
1757-^7^0 (London, 1777); Rotation des boulets (Acad,, 1755); iind 
RMations du .siege de S. Jean d*Arre (Paris, 1789). See Tripier, 1 m 
Fortification deduite de son histoire (Paris, 1S66). 

MONTANA (5,120 ft.), a village in the canton of Valais, 
Switzerland, at the .south foot of the Bernese Alps. It is connected 
with Sierre (on the Simplon line) by a funicular railway. It is a 
health resort and touri.st centre and has 791 inhabitants. 

MONTANA, the “Trea.sure State,” is situated in the north- 
western part of the United States of America between lat. 44° 26' 
and 49° N. and long. 104'* and iiG'* W. of Greenwich. It is 
bounded north by the Canadian provinces of British Columbia, 
Alberta and Sa.skatchewan; east by North Dakota and South 
Dakota; south by Wyoming and Idaho; west by Idaho. In size 
it ranks third among the Slates of the Union, having a land area 
of 146,131 sq.m, and a water area of 866 sq. miles. Its greatest 
length is 556 m., and its width is about one-half as much. The 
Territory was organized in 1864, and admitted to the Imion in 
1889. Its name, given to it by James M. Ashley, who sponsored 
the bill for its territorial organization, means “mountainous 
regions.” 

Physical Features* — The Rocky Mountains cross the State 
from north-west to south-east, and with their spurs and outlying 
ranges occupy two-fifths of its area in the west and south-west ; 
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I he remaining portion is occupied chiefly by the Great Plains. The 
continental divide follows the boundary line between Montana 
and Idaho WTst and norlh-west from Yellowstone Park in Wyom- 
ing to Ravalli county, then turns southeast through Deer Lodge 
and Silver Bow counties, then northward to Lewis and Clark 
county, and from there extends north-north-west into Canada. 

The great Bitter Root range of mountains, formed by a great 
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fault, rises abruptly from the Bitter Root basin, and between its 
long rocky ridges with peaked or saw-toothed crest lines glaciers 
ha\e cut canyons with high and often precipitous walls. North 
beyond the Bitter Root mountains is the Cabinet range, and in 
the extreme north-west arc the Kootenai mountains. East of Flat- 
head lake the Mission range rises sheer from the valley floor to 
sharp magnificent peaks. Between these ranges are broad valleys 
whose Witters flow by the Clark s fork of the Columbia to the 
Pacific ocean. The north branch of the Clark's fork, the Flathead 
river, gathers its w’atcrs from the Sw^an and Mission ranges and 
the western slope of the main range, and flowing south through 
Flathead lake, the largest in the State, joins the Missoula in Para- 
di.se valley to form the Clark's fork. The Mi.ssoula comes from 
the south-east, where, near the town of Missoula, it is formed by 
the union of the Bitter Root, draining the Bitter Root valley from 
the south, and the Hell Gate coming dovrn through Hell Gate pass 
from Deer Lodge valley to the eastw'ard. Through the latter valley 
the transcontinental lines of the Northern Pacific and Chicago, 
Milw aukee and St. Paul raihvays are built. The continental divide 
contains peaks more than 10,000 ft. in altitude, but in general it 
is low’, with several passes less than 6,000 feet. Along this divide, 
just south of the Canadian border, and embracing spurs of the 
divide with a total area of 915,000 ac., is Glacier National park, 
containing some of the most rugged scenery in the United States. 
Deep between the precipitous mountains are long, narrow moun- 
tain lakes, fed by glaciers hung on the shoulders of the peaks 
above them. The State also contains one of the favourite en- 
trances to Yellowstone Park. Just north of Yellowstone Park are 
the Absarokas and Beartootn ranges, the latter containing Granite 
peak (13.850 ft.), the highest elevation in the Stale. 

The Great Plains slope from about 4,000 ft. above the sea at 
the foothills of the mountains to 3.000 ft. in the north-east section 
of the Stale. Ri.sing from them like islands are a number of iso- 
lated mountain groups, such as the Highwoods, Bear Paws, Little 
Rockies, Big Snowy mountains and wtU named Sweet Grass hills. 
The valleys of the principal streams are deeply eroded, and in 
their bottom lands contain a black clayey loam, making excellent 
farm lands which can be irrigated. Between the valley floor and the 
dry bench lands a fringe of sleep bluffs with intersecting coulees 
is found. The bench lands usually have a thick layer of sandy loam 
resting on gravel, and it is here that the so-called “dry-land farm- 
ing” of the State is done. With the exception of a small part of 
Glacier park and Teton county, which is drained by the Belly and 
St. Mary's rivers into Hud.son bay. the State cast of the divide is 
drained by the Missouri river and its tributaries into the Gulf of 
Mexico. The Missouri is formed by a union of the Jefferson, 
Madison and Gallatin rivers. Flow'ing north from Three Forks, it 
is joined from the wTst by the Sun and Teton rivers, and from the 


north-west by the Marias river. Turning then to the eastward anrl 
flowing across the State, it is joined from the south by the Judith 
and the Musselshell and from the north by the Milk river<. 
Finally, just beyond the eastern boundary, it is joined by \hv 
Yellowstone, which with its tributaries, the Big Horn, Powder and 
Tongue rivers, drains the whole southeastern quarter of the St:m- 
The channel of the Missouri is generally erratic and its bed sandy 
and shifting. Its waters are muddy. The Y'ellowstone, in contrast , 
is a stream of bright, clear water running over a gravelly bed. 

The average altitude of Montana is 3.400 ft., with more than 
one-half of the State lying under 3,000 feet. T^is low average, 
much lower than that of any other Rocky mountain State, to some 
extent offsets its northern position and tempers the climate. 

Climate. — In the west the climate is generally delightful, it 
being there greatly affected by the warm, dry “Chinook’* wind 
which blows from the Pacific ocean; to some extent the wind 
modifies the temperature nearly to the eastern border. 

The mean annual temjierature ranges from 37° in the north- 
east to 47^* in the sheltered valleys among the mountains. The 
amount of precipitation is greater in the north-west and on the 
mountains which, standing in isolated groui>s upon the plains, are 
frequently in summer the focus of local thunder showers. The 
average annual precipitation ranges from 10 to 15 in. on the Great 
Plains to 20 in. or more in the north-west and in limited areas in 
the higher mountain region. Nearly one-half of the rain falls 
I during the four months from May to August inclusive. 

I Fauna. — ^The buffalo, or bison, which formerly ranged the 
plains in large herds, were almost exterminated, but were repre- 
sented by a herd of 459 animals (1923) on the national bi.son range 
of 20,000 ac. in western Montana. Moose and elk arc found only 
occasionally in the wilder regions; mountain sheep, antelopes, 
black and griz/Jy bears, wolves, pumas and lynx are also becoming 
rare. Black-tailed and mule deer are still favourite game for 
sportsmen. Geese, ducks and grouse are numerous. Trout, salmon, 
grayling and whitefish inhabit many of the lakes, rivers and moun- 
tain streams, and a Government fish hatchery at Bozeman, Gal- 
latin county, restocks depleted waters. 

Flora.^ — The (ireat Plains are covered for the most part with 
bunch grass only, which grows in tufts, leaving the ground visible 
between, and except in May and June presents a yellow and 
withered appearance. Mixed with the bunch grass are buffalo 
grass and blue-joint and occasional patches of .sagebrush. The 
bluffs along the principal river valleys, especially those in the 
south-east, are bare, but on the bottom lands along the rivers and 
streams considerable patches of cottonwood and willows are com- 
mon. On the higher j arts of the mountains arc barren rocks where 
the growth of timber is scant; but many of the lower mountain 
slopes, est>ecially those along the western border, are clothed with 
hca^’y timber, chiefly yellow pine, red fir and tamarack. 

Government. — ^The State is governed under a constitution 
adopted in 1889. To amend this constitution an affirmative vote 
of two-thirds of the members of each house of the legislature is 
required, followed by an affirmative vote of a majority of Ihi* 
electors voting thereon at the next general election; or, as an alter- 
native method, by a like vote of each house of the legislature and 
of the electorate, a convention may be called to revise or amend it. 
a revision or amendment in this manner requiring the ratification 
of the electorate not less than two montks nor more than six 
months after the adjournment of the convention. 

The officers of the executive department are the governor, lieu- 
tenant-governor, secretary of State, attorney-general, treasurer, 
auditor and superintendent of public instruction, each of whom 
is elected for a terra of four years. The governor, with the advice 
and consent of the senate, appoints various administrative offi- 
cers, the more important l)eing the register of lands, the State 
forester, the State engineer, the dairy commissioner, the commit 
sioner of labor and industry, and the mine inspectors. He ina> 
veto any bill passed by the assembly, or in the case of a 
making appropriations of money he may veto any item of it, and 
no bill or item of an appropriation which he vetoes within five 
days (Sunday excepted) after it has been presented to him ean 
become a law or a part of a law unless passed over his veto in 
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each house by a two-thirds vote of the members present. 

I'he legislature consists of a senate and a house of representa- 
iives, meeting regularly on the first Monday of January in odd- 
numbered years only. Senators are elected, one from each county, 
for a term of four years; representatives are elected, one or more 
from each county according to population, for a term of two 
years. The senators in 1927 numbered 56, and the representatives 
1 02. The action of the legislature is much restricted by the Con- 
st itution, a long list of cases being named in which that body 
is prohibited from passing any local or special laws. In 1906 an 
amendment to the State Constitution authorized a limited initia- 
tive and referendum. The administration of justice Ls entrusted 
(0 a supreme court, 18 district courts, and at least two justices’ 
courts in each organized township, besides police and municipal 
courts. The supreme court is composed of a chief justice and two 
associate justices elected for a term of six years. It holds four 
sessions a year at Helena and has limited original and plenary ap- 
pellate jurisdiction. For most district courts there is only one 
judge, but for the more populous districts there are two judges; 
they are all elected for four years. Montana has two representa- 
tives in the U.$. Congress, elected from two scixirate districts. 

Population^ — In 1920 Montana’s population was 548,8189; in 
1910, ,^76,053; and in 1900, 243,329. Between 1900 and 1910 
I he increase was 54 - 59 < ; between 1910 and 1920, 46%. An aver- 
.jge of estimates by four different methods made by the Stale 
i)ureau of vital statistics gives 520,148 for 1925, a decrease of 
nearly 30,000 since 1920. There were 42,626 fewer people on 
farms, and 10,781 fewer farms than in 1920. Improved conditions 
have since largely restored these losses in population. 

In 1910 there were 226,872 males and 149,181 females; in 1920. 
299,941 males and 248,948 females. Of the total population 97-3% 
are while, 2% Indian and the rest negro and oriental. The Indian 
population in 1920 was 12,374, ^in increase of 2,298 over 1910. 
The Indians Ixdonged to I he Blackfeet, Flathead, Crow, Salish, 
Sioux, Assiniboine, Gros Ventres and Northern Cheyenne tribes. 
The reservations on which they formerly lived have been broken 
up and the land allotted to individual members of the tribes. 

In 1920, 93,620 were foreign bom, 101,918 born of foreign par- 
ents, and 62,919 of mixed foreign-born and native parentage. The 
largest groups of foreign born were 20,131 from Scandinavian 
countries, 19,577 from the United Kingdom, 7,875 from Ger- 
many and 5,203 from Russia. The urban population in 1920 was 
172,011 or 31-3%; the rural 376,878 or 68 7%. There were six 
cities in 1920 with a population of 10,000 or more; Butte, 41,611 ; 
(ireat Falls, 24,121; Billings, 15.100; Missoula, 12,668; Helena, 
12,037; Anaconda, 11,668. Great Falls the fastest growing (72*9% 
increase 1910-20), is also the 
youngest; it was founded in 1883. 

Pinance.--The State legisla- 
ture biennially fixes the rate of 
taxes for State purposes. In 1920 
the people by a referendum vote 
iixed the annual tax at 3^ mills 
tor a ten-year period. Of this, 

1 2 mills is for the support of the 
four units of the State univer- 
iiy, and the remaining 2 mills 
for the general State fund. In 
1921 the legislature passed a 
'^mall tax on oil and coal pro- 
duction, and in addition a tax 
of one cent a gallon on gasolene, 
which was raised to 2 cents a gallon in 1923 and to 3 cents in 
1^27. In 1923 an effective inheritance tax was passed. One of 
the chief issues of Montana’s politics has been the taxation of 
mines and their output. The mines, in proportion to their in- 
t'ome, paid an absurdly small share of the taxes, and the agri- 
eultura! and live stock interests bore the burden. In 1924 the 
P<*ople were able to pass an initiative measure providing for a 
Lmaduated tax of from 0 25% to 1 % of the gross product of metal 
mines. Half of this tax and of the inheritance tax goes to the 
school fund, and half to the general fund. The gasolene tax goes 
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to the State highway commission. 

The State had a bonded indebtedness in 1926 of $5,559,000, 
$675,000 of which were capital building bonds, and the remainder 
educational bonds. The assessed valuation of all the taxable 
property in the State in 1926 \va.«^ $1,376,623,060, and the taxable 
valuation $435,510,159. On this valuation $1,946,032 was levied 


for State purposes, $9,502,456 
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for county purjioscs, $10,555,556 
for .school purposes and $3,413,- 
404 for city and town purposes, 
making a grand total of $26,- 
380.466. 

In 1925 there Averc 235 banks 
in the State, 85 of them national 
biinks. Their total resources or 
liabilities were $160,583,000; 
loans and di.scounts, $78,337,000; 
invest inents, $39,364,000; capi- 
tal, sur[)lus and undivided sur- 
plus, $18,787,000. Savings de- 
posit.s were $75,541,000 in 1920, 
$49,111,000 in 1Q24 and $55,- 
579,000 in 1925. 

Education. — In 1 925-1926 
there were 2,883 elementary 
schools with mi enrolment of 
05,494 pupils and 192 high 
schools (19 of them county high 
schools) with an enrolment of 
20,941. School revenue from ail 
sources totalled $12,543,512, 
50- 79% of it coming from dis- 


trict taxes, 21*6% from a general 6 mill county tax, i3'fi'^' from a 
county high school tax, and 13 ^5% from school lands and sfiecial 
State taxes. School expenditures for the year were $^2,419,374 — 
$7,178,599 of which was for instruction, $2,497,819 for plant ojxt- 
alion and maintenance, and the rest for miscellaneous puqKises. 
Of the public school income $1,091,472 came from the public 
school lands. 

There are four State institutions of higher learning, the L’ni- 
versily of Montana at Mi.s.soula, the College of Agriculture and 
Mechanic Arts at Bozeman, the School of Mine.s at Butte, and the 
Stale Normal school at Dillon. All are under one administrative 
head called the chancellor. Intermountain and St. Charles col- 
leges are in Helena. 

Agriculture and Live Stock. — The lyiK\s of farming best 
suited to the varying climate and soils of the State are yet to be 
determined. For a long time it was believed that only in the 
mountain valleys could crops be grown without irrigation, and 
before 1890 the farming was done there. Between then and 1905 
expan.sion was chiefly on irrigated land, and .since 1905 it has been 
on dry lands. In 1923, of the wheat, 80% of the oats, ^ of 
the barley and most of the maize were grown on dry lands. On 
irrigated land the acreage and the value of tame and wild hay 
exceeded those of all other crops. Sugar beets were grown only 
on irrigated land. The first irrigation con.sisted of crude private 
ditches direct from the mountain streams to the land, and land 
situated in a position to be thus watered was the first to be set- 
tled. A number of the modem developments are Federal under- 
takings, notably the Huntley project in Yellowstone county, the 
Lower Milk river project, the Sun river project, and the Lower 
Yellowstone project. In 1920, 10,807 farms had 1,681,729 ac. 
actually under irrigation or of the irrigated land of the 

United States. Capital invested in irrigation totalled $52,143,363 
or $18.94 an acre. The average cost per acre for operation and 
maintenance in 1919 was $1.26, while the average gross value per 
acre of all crops grown on irrigated land was $35 03, as against 
$18.30 per acre for all land cropped in the State 

The acreage of farm land jumped from 13,546.000 in 1910 to 
35,071,000 in 1920, and in 1925 back to 32,740,000. The num- 
ber of farms decreased from 57,677 in 1920 to 46,906 in 1925. 
In the same period the average size per farm increased from 6081 
ac. to 69S ac., .showing that live stock ranches were again absorb- 
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ing the homesteads. In 1920 the value of farm land was $691,- 

912,000, in 1925 $387,090,000. The farms mortgaged were 20 6% 
in 1910, and sg-S^/o in 1920. The figures reveal the crisis which 
agriculture has passed through in recent years. In 1925, wheat to 
the value of $48,243,000 was raised ($16,000,000 less than in 
1924), with a crop value per acre of $14.98; oats to the value of 
$7,608,000 ($11.92 per acre); corn $6,255,000 ($15.68 per acre); 
potatoes $6,048,000 ($172 jxir acre); and barley $2,359,000 
($15.12 per acre). The total value of all crops was $161,700,000 
in 1927, compared with $136,984,000 in 1924 and $89,872,000 
for the 1919-23 average. Indian corn has made the most rapid 
proportional increase. Most of it is u.sed for silage and roughage, 
but certain varieties have been acclimated so that they mature. 
Rye, barley and oats are al.so increasing in acreage and are con- 
sumed mainly on the farm as feed. The quality of wheat is 
superior to that of any other State. In 1922 84^;r of the crop 
was ofticially estimated as grade No. i, and for the three-year 
period 1920-22, 74-4% fell into the same class. 

In 1919, cattle shipments reached a new^ peak of 641,337 head. 
Part of that year's immense shipment was the result of a severe 
drought. That and a still more severe winter following and the 
general dellalion of prices constituted a series of blows from 
which stockmen have been slow to recover. Dairying has made 
steady progress. In 1920 sheep suffered from the same reverses 
as cattle, hut recovered sooner because of a sharp increase in 
wool and lamb prices in 1922. In 1925, the wool clip was 
20,871,000 lb. and the average weight of fleece 8-7 lb., compared 
with an average of 7-6 lb. for the country as a whole. Horses, 
the source of a large .share of the State's live stock income be- 
tween the years 189S and 191S, are no longer in active demand. 
Swine have proved very profitable. Montana farms are also rais- 
ing more poultry than ever before, especially turkeys. 

Mining. — Next in importance to agriculture is the mining in- 
du.stry. In 1919 it employed 16,129 nien and paid $25,724,000 in 
wages. For the same year the value of the Stale's mineral out- 
put w’as $49,924,000, while in 1925 it w^as $79,261,284. Copper is 
now the leading mineral, representing about 60% of the value 
of the State's metal production. The output in 1925 was 268,- , 
910.847 lb,, valued at $38,185,340; in 1926, 257,271,936 lb., val- 
ued at about $36,000,000. The w^hole output is from a limited 
district of several square miles in Butte. Since operations began 
in the early ’80s, this area has produced 2 7 Sr of the copper pro- 
duction of the nation. The Anaconda Copper Co., the largest 
organization in 1928 for mining, smelting, refining and fabri- 
cating copper, w’ilh a capital stock of $150,000,000, has its prin- 
cipal mines here. At Anaconda is located one of the largest 
non-ferrous smellers in the world, which treated 2,882,903 tons 
of copper ore and 478.993 tons of zinc ore in 1926, The political 
life of Montana has been strongly influenced by the copper in- 
dustry. Montana ranks in second place among the States in 
production of silver, the amount in J925 having been 13,358,191 
troy oz., valued at $9,131,784. Most of it is recovered as a by- 
product in refining the copi:»er and zinc ores of the Butte district. 
In 1916 an electrolytic process w'as devi.sed whereby zinc ores, 
before considered only a detriment in the refining of copper, 

( ould be reduced on a paying basis. Zinc now^ rivals silver for 
.second place in importance and bids fair soon to exceed it. The 
production in 1925 amounted to 115,316,000 lb., valued at $8,- 
764,086. The Anaconda Copper Co. in 1926 enlarged the capacity 
of its zinc pflant at Great Falls 33] Vc- ^^Itl is an important min- 
eral, though also recovered incidentally in the process of smelting 
and refining copper and zinc. The 1925 production of 84,022 oz. 
was valued at $1,736,900. The greatest, best developed and most 
available domestic reserves of high-grade manganese ore in the 
Union arc also in Montana. During the World War, production 
of this was heavy, but low-priced ore from foreign lands has since 
reduced the amount to about 50,000 tons annually. Montana 
also produces about one-half the national output of white arsenic 
u.sed in fighting the boll weevil pest on cotton plants. In 1925 
the State ranked sixth in the production of lead, with an output 

37^530.000 pounds. Coal is found in almost every part of the 
State, the reserves of the State being estimated by the U.S. geo- 


logical survey to contain 409,000,000,000 tons or ii*S% of the 
total coal reserves of the nation. The coal includes 381,000,000.- 
000 tons of lignite. Annual production of coal averages about 

3.000. 000 tons. Much is used in the State by the railway, mining 
and manufacturing industries. The manuf acture * of the ligniu 
into briquettes has opened a way to the utilization of these val- 
uable deposits commercially. On 'V'ogo creek in the Judith ba.sir 
is a sapphire mine that produces one-half of the national output 
in precious stones. The quality of the blue sapphires is unexcelled 
by those of any other district in the world. Since the mine wui 
opened in 1898, it has produced gems worth about $12,000,000 
Oil was discovered in commercial quantities in 1919. The pro- 
duction for 1926 was 7,645,000 bbl., valued at $11,800,000. 

Lumbering. — ^The timber stand in Montana was estimated ii 
1925 at 54,000,000,000 board ft. (9,598,000,000 yellow pine, 21. 

987.000. 000 Douglas fir and larch, 941,000,000 white pine, 21,47.4,- 
000,000 others, including lodgepole). Of this stand, national for- 
ests contain 38,000,000,000 board ft.; State forests 2,000,000,00c 
board ft.; and private forests, 14,000,000,000 board feet. Tht 
rate of cutting in 1923-27 was about 400,000,000 board ft. an- 
nually. Destruction by fire has averaged 187,644,000 board ft 
or 102,878 ac. annually. In contrast the annual growth estimate 
is 859,000,000 board feet. In 1922 there were 141 active saw- 
mills in the State cutting approximately 400,000,000 board ft., 
the lumber representing a value of approximately $10,000,000. 

Manufactures. — The vast supplies of water-power in Mon- 
tana give hopes of great industrial development. The hydro-elcr- 
* trie plants in 1923 had a capacity of 400,000 h.p., an increase oi 
120,000 in three years. Much of this was used for the operation 
of electric trains. The potential hydro-electric development is es- 
timated at 4,000,000 horse-power. In 1920 Congress passed a bill 
authorizing the secretary of the interior to lea.se the undeveloped 
power sites, and the completion of the developments will add 
greatly to the electric power available. In 1909 the total value 
of manufactures was $73,000,000; in 1925 it had increased to 
$205,474,257. In 1920 there were 195 lumber mills, 75 flour mills. 
31 creameries, seven cheese factories and two canning factories. 

Transportation. — Montana is served by three transconti- 
nental railways: the Great Northern traversing the north; the 
Northern Pacific traversing the south; and the Chicago, Mil- 
waukee and St. Paul paralleling the Northern Pacific through the 
mountains, but running north of it for the most part across the 
plains. At Butte the Oregon Short Line from Utah connects with 
all three, and at Billings the Burlington from Wyoming and the 
.southeast with the Northern Pacific, and the Great Northern. Three 
transcontinental highways cross the State, the Roosevelt high- 
w'ay in the north and the Yellowstone and National Park high 
ways in the south. There were 7,957 m. of State highway in 1924. 
of which 7,237 were unsurfaced. Expenditures by the State high- 
way department in 1924 (including Federal aid) were $1,788,000. 

History. — That part of Montana lying east of the continental 
divide became a part of the United States with the purchase of 
Louisiana from France in 1803. The smaller region west of the 
divide belonged to the Oregon country, which was held jointly b> 
the United States and Great Britain until the treaty in 1S40 
gave the United States sole title south of the 49th degree o\ 
latitude. 

Montana may have been seen by white men as early as 174-’ 
depending on whether the “high,” “well-wooded” mountain.^ 
reached by the expedition under Pierre and Chevalier de la \'c 
rendrye, French traders from Canada, were the Big Horn range, 
the Laramie range or the Black Hills. The next exploration was by 
the Lewis and Clark Expedition, which reached the eastern bor- 
ders of the State in April 1805. They ascended the Missouri t j 
the confluence of the three streams that form it, which they nanu*'! 
the Jefferson, Madison and Gallatin rivers. Ascending the Jeftcr- 
son, they crossed the divide to the Bitter Root valley, which ihc) 
descended until Lo Lo Pass gave them an opportunity to go be- 
yond the Bitter Root range into Idaho. On their return they 
re-entered Montana by the same pass and then divided their parf> 
Lewis led one division up the Big Blackfoot river and crossed by 
Lewis and Clark pass to the Missouri near Great Falls. Clark. 
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with the other division, ascended the Bitter Root and, crossing the 
headwaters of the Missouri, reached the Yellowstone, which he 
was the first to explore. The parties met again at the confluence 
of the Yellowstone and Missouri. The reports of this expedition 
stimulated the Missouri fur traders to extend their operations 
into the region. Manuel Lisa in 1807 built a trading post on the 
\’’ellowstone at the mouth of the Big Horn river, the first building 
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in Montana. The same year one of his men, John Colter, losing 
the trail in the upper Yellowstone country, discovered the future 
Yellowstone I’ark. After 1807 Lisa’s traders made annual trips 
into the region. West of the divide David Thompson, of the 
North-West Company, explored the Kootenai river in iSoS; the 
same autumn he sent Finan McDonald to build a trading house 
at Kootenai Falls, the first building on the western slopes of the 
State. Thompson himself built Salish House, a more piermanent 
po.st, on Clark's Fork the following year. For the next half cen- 
tury the fur trade dominated the region. That on the ea.stern 
slope was soon monopolized by the American Fur Company. 
Kenneth McKenzie was put in charge of the “Upper Missouri 
Outfit” of this company in 1827, and from Ft. Union, which he 
built in 1829 near the confluence of the Missouri and Yellowstone 
rivers, he ruled the traders and Indians of the vast territory. The 
trade w^est of the divide was controlled by British interests. 

froquois Indians, employed by the fur companies to teach the 
mountain Indians to hunt for furs, taught them abso the Catholic 
religion. The Salish Indians .sent four separate delegations to St. 
Louis to bring back the “Black Robes,” and Father T. J. Dc Smet 
returned with the last of the.se in 1840. In 1841 he founded St. 
Mary's Mission in the Bitter Root valley. 

A number of settlers trickled into the Bitter Root valley be- 
tween 1850 and i860, but the real rush of immigration came 
only when gold was discovered. The first strike w'as made in 1858 
on (iold creek by James and Granville Stuart, and in 1861 and 
1862 a little colony of pioneers was panning the sands of the 
.''tream. The latter year saw a richer strike made on Gra.sshopper 
f reek, in the Beaverhead country, where Bannack sprang up, the 
liveliest town in the region in 1863. Also in 18O3 gold was dis- 
covered in Alder Gulch, one of the richest placer areas the world 
has known, where Virginia City grew up and soon outdistanced 
all its rivals. At Virginia City in 1S64 the first newspaper. The 
Montana Post, appeared. The same year Last Chance Gulch, the 
Mte of the future capital city of Helena, was discovered. And 
finally, in that year Montana was organized as a separate Ter- 
ritory, Sidney Edgerton was appointed its first governor, and the 
first legislature met at Bannack. 

New placer discoveries were constantly made during the next 
few decades of Montana’s history until there were camps in hun- 
dreds of gulches. By 1876 gold to the value of $144,400,000 was 
produced. Metalliferous quartz was discovered at Helena, Philips- 
burg and Butte, at the last two places containing silver veins. 
The Philipsburg district >vas especially prosperous until the 
decline of silver values forced many of the mines to close. Not 
^ntil the early ’80s was the copper discovery made at Butte which 
was to result in the place becoming one of the world’s greatest 
mining camps. The large influx of miners brought difficulties 
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with the Indians. It had been to the interest of the fur traders 
and the missionaries to keep peace with and among the various 
tribes, but no such mutual benefit relations existed between the 
Indians and the gold hunters. The Sioux and Cheyennes united 
in trying to prevent immigrants from passing over the Bozeman 
trail, and this important short cut to Montana from the Platte had 
to be closed by the Government. The Sioux were again on the 
w’ar-path in 1876, because the miners had invaded their Black 
Hills reserve, and that year they annihilated Gen. Custer’s five 
companies of cavalry on the Little Big Horn river. So many 
of the Indians were killed, however, I hat their power was broken. 
The Government began to make treaties with the different tribes, 
in which the boundaries of the Indian country were carefully de- 
fined; the Indians were ordered to stay on these reservations. 
The last disturbance came in 1S77 when Chief Jo.seph of the Nez 
l*erces refused to stay on the re.servation and attempted to escape 
wdth his followers into Canada. After giving desperate battle in 
the Big Hole country and conducting a masterly retreat over more 
than 1,000 m., he was surrounded in the Bear Paw mountains, and 
was forced to surrender to Gen. Miles. 

During all the.se years the eastern three-fifths of the State was 
unsettled, and settlement came only when agriculture and the 
live slock industry began to expand eastward. The first stock and 
the first crojis were raised near the mines and .sold to the mining 
camps. Prices were high, and disappointed miners found the 
production of food a lucrative business. The first drive of cattle 
from Texas to Montana w^as made in 1S69. The first rail ship- 
ments were trailed from western Montana to the Union Pacific 
at Ogden, Utah. After the Indians were f|iiiet(*d in 1877, niost 
of the shipments were driven to Cheyenne, Wyo. The compfletion 
of the Northern Pacific railway through the State (1879-83) 
immensely stimulated the cattle industry. In 1885, 79.089 head 
were .shipped to market; in 1891, 250,000 head; and from then 
to 1912, the .shiiiments amounted to more than 200.000 head an- 
nually. Sheep raising was develoj.ied in Montana even before the 
cattle industry, l)ecau.se it was not so dependent upmn transporta- 
I ’on. I^nrge (|uanlilies of wool were shijiped l)y flat boat down the 
Mi.s.souri and Mississiptii rivers to New Orleans and thence by 
.steamer to Boston. Sheep) increa.s«'d from 4,212 in 1870 to 
249.978 by 1880, to 1,990,000 in 1890, arul to 6,170,000 in 1900, 
when the wool dip of Montana exceeded that of any other State. 
In the first decade of the prc.sent century the encroachment of 
the homesteaders began to be felt by the stockmen, many of whom 
sold out as agricultural develop)ment increased land values. 

Before 1890 the comparatively little farming was .subsidiary to 
the live stock industry. Farming was developicd first in the Bitter 
Root and Gallatin valleys. By 1880 it showed a tendency to creep 
ea.stward into the Judith basin and down the Veilow.stone. Oats 
were the chief crop, the stage lines and military pjosts affording 
a home market for it. The construction of the Northern Pacific 
extended the area of rural .sellhanent eastward along the Yellow- 
.stonr as far as Glendive. Wheat could now be raised for ship- 
ment. Farms increased from 1,519 in 1880 to 5,603 in 1890 and to 
13,370 in 1900, when there were 1,736.701 ac. of improved land. 
Over one-half of this acreage was irrigated, while in 1920 only 
of the 11,007,278 ac. of improved land were irrigated. This 
.shows the tremendous influx of dry-land homesteaders in the two 
decades. In 1900 little farming was done in eastern Montana 
except in the 'V'ellowstone and Milk river valleys; but by 1910 
the bench lands back of the river valleys were being settled, and 
between 1910 and 1920 every eastern county in the State, except 
Cascade, .showed an increase in rural population of 50% or over. 
By 1920, 37-5% of the State’s total area was devoted to farms. 

From the beginning of Statehood (1889) up to 1928 Montana 
has had only two Republican governors, Richards (1893-97) and 
Dixon (1921-25). In presidential elections the State has fluctuated 
between the Democrats and Republicans (five times Republican 
and four times Democrat;. 

Bibliography. — The important State publicjitions are the Biennial 
Reports of the supjcrintcndent of public instruction, the register of 
State lands, the State forester, the State board of health, and the State 
board of equalization; the Annual Reports of the State treasurer and 
the agricultural experiment .station; the publications of the depart- 
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menls uf agriculture, labour and industry; the Btdletins of the 
agricultural experiment station; the Montana Farm News; the Univer- 
sity of Montana Bulletins (inrluding the bureau of mines and metal- 
lurgy series) ; and the Contributions to the Historical. Society of 
Montana (1873-102.O. H. F. Sanders, History of Montana (1Q13); 
K. H. Fogarty, The Story of Montana (iqi6); and Tom Stout, 
Mont am. Its Story and Biography (1921) arc the best general 
histories. See also T. J. Dimsdale, The Vigilantes of Montana (18O6) ; 
H. M. Chittenden, History of the American Fur Trade of the Far 
(TQ02) ; A. L. Stone, Following Old Trails (191.^) ; and G. Stuart, 
Forty Years on the Frontier (1925). (T. J. W.) 

MONTANELLI, GIUSEPPE (1813-1862), Italian states- 
man and author, was bom at Fucecchio in Tuscany, and in 1840 
was appointed law professor at Pisa. In 1847 he founded a news- 
paper called U Italia, the programme of which was “Reform and 
Nationality." In 1S48 he formed a ministry at Leopold’s invita- 
tion, and on Jan. 10, 1849. induced the grand duke to estab- 
lish a national constituent assembly. But Leopold, alarmed, fled 
from Florence, and Montanelli, Guerrazzi and Mazzini were 
elected “triuraws'’ of Tuscany. Like Mazzini, Montanelli ad- i 
vocated the union of Tuscany with Rome. But after the restora- 
tion of the grand duke, Montanelli, who was in Pari.s, was tried 
and condemned by default; he remained .some years in France, 
where he became a jiartisan of Napoleon III. On the formation 
of the kingdom of Italy he returned to Tuscany and was elected 
member of parliament: he died in 1862. 

His most important literary work is his Memorie sulV Italia 
c special mente sidla Toscam dal 1S14 al iS^o, in 2 vols. (Turin, 

See Assunta Marradi, G. Toscanclli r la Toscana dal 18 sy al 1862 
(iqoq). 

MONTANES, JUAN MARTINEZ (r. 1580-1649), Span- 
ish sculptor, was born at Alcala-la-real, in the province of Gra- 
nada. His master was Pablo de Roxas, his first known work 
(16071 being a boy Christ, now in the sacristy of the capella 
antigua in the cathedral of Seville. The great altar at Santipionce 
near Seville w^as completed in 1812. Montanos executed mo.st 
of his sculpture in wood, covered with a surface of polished gold, 
and coloured. Other works were the great altars at Santa (ilara 
in Seville and at San Miguel in Jerez, the Conception and the 
rcalLstic figure of Christ crucified, in the Seville cathedral; the 
figure of St. John the Baptist, and the St. Bruno (1620); a tomb 
for Don Perez de Guzman and his wife (1619); the St. Ignatius 
and the St. Francis of Borja in the university church of Seville. 
Montafies died in 1649. His works are more realistic than 
imaginative, but this, allied with an impeccable taste, produced re- 
markable results. The equestrian statue of King Philip IV., cast 
in bronze by Pietro Tacca in Florence and now in Madrid, was 
modelled by Montanes. He had many imitators, his son Alonzo 
Martinez, who died in 166S, being among them. 

See B. Hacndekc, Studicn zur Geschichte der spanischen Plastik 
(Stra.sburg, 1900) ; F. Gomez, Historia dc la escultura en FsPana 
(Madrid, 1885). 

MONTANISM, a .somewhat misleading name for the move- 
ment in the 2nd century which, along with Gnosticism, occupied 
the mo.’it critical period in the history of the Early Church. It 
was the overthrow of Gnosticism and Montanism that made the 
“Catholic" Church. In this article an account will be given of 
the general significance of Montanism in relation to the history 
of the Church in the 2nd century, followed by a sketch of its 
origin, development and decline. 

I. From the middle of the 2nd century a change began to take 
place in the outward circumstances of Christianity. The Chri,stian 
faith had hitherto been maintained in a few small congregations 
scattered over the Roman empire. These congregations were 
provided with only (he most indispensable constitutional forms. 
This Slate of things passed away. The Churchc.s .soon found 
numbers within their pale who stood in need of supervision, in- 
.struction and regular control. The enthusiasm for a life of holi- 
ness and separation from the world no longer swayed all minds. 
In many case.s sober convictions or submissive assent took the 
place of spontaneous enthusiasm. Then, in addition to this, 
Christians were already found in all ranks and occupations — ^in 
the Imperial palace, among the oflicials, in the abodes of labour 


and the halls of learning, amongst slaves and freemen. Should 
the Church take the decisive step into the world, conform to iti, 
customs, and acknowledge as far as possible its authorities? Or 
ought she, on the other hand, to remain a society of religious 
devotees, separated and shut out from the world? That this was 
the question at issue is obvious enough now, although it could noi 
be clearly perceived at the time. It was natural that warning 
voices should then be raised in the Church against secular ten- 
dencies and that the well-known counsels about the imitation of 
Christ should be held up in their literal strictness before worldlv 
Christians. The Church as a whole, however, under pressure of 
circumstances rather than by a spontaneous impulse, deddctl 
otherwise. She marched through the open door into the Roman 
state, and settled down there to Christianize the state by im- 
parting to it the word of the Gospel, but at the same time leaving 
it everything except its gods. On the other hand, she furnishetl 
herself with everything of value that could be taken over from 
the world without overstraining the clastic structure of the or- 
ganization which she now adopted. With the aid of its philosophv 
.she created her new Christian theology; its polity furni.shcd 
her with the most exact constitutional forms; its jurisprudence, 
its trade and commerce, its art and industry, were all taken 
into her service; and she contrived to borrow some hints even 
from its religious wor.ship. With this equipment she undertook, 
and tarried through, a woikl-mission on a grand scale. But 
believers of the old school protested in the name of the Gospel 
against this secular Church. They joined an enthusiastic move- 
ment which had originated in a remote province, and had at 
first merely local importance. There, in Phrygia, under the 
leadership of a prophet known as Montanus, the cry for a strict 
Christian life was reinforced by the belief in a new and final 
outpouring of the Spirit — a coincidence which has been observed 
elsewhere in Church history — ^as. for instance, among the earl> 
Quakers and in the Irvdngite movement. These zealots surrendered 
themselves to this guidance. In so doing, however, they had to 
withdraw from the Church, to be known as “Montanists," 
or “Kalaphrygians,*^ and thus to assume the character of a 
“heresy.” Their enthusiasm and their prophesyings were de- 
nounced as demoniacal; their expectation of a glorious earthly 
kingdom of Christ was stigmatized as Jewish, their passion for 
martyrdom as vainglorious and their whole conduct as hypocril i- 
cal. Nor did they escape the more serious imputation of heresy 
on important articles of faith; indeed, there was a disposition 
to put them on the same level with the Gnostics. The effect on 
themselves was what usually follows in such circumstances. After 
their separation from the Church, they became narrower and 
pettier in their conception of Christianity. Their asceticism de- 
generated into legalism, their claim to a monojxily uf pure Chris- 
tianity made them arrogant. 

2. Such is, in brief, the position occupied by Montanism in 
the history of the ancient Church. The rise and progress of the 
movement were as follows. 

At the close of the reign of Antoninus Pius — probably in tht 
year 156 (Epiphanius) — Montanus appeared at Ardabau in 
Mysia, near (he Phrygian border, bringing revelations of the 
“Spirit” to Christendom. The burden of the new prophecy seems 
to have been a new standard of moral obligations, especially 
with regard to marriage, fasting and martyrdom. But Montanus 
bad larger schemes in view. He wished to organize a special 
community of true Christians to wait for the coming of the 
Lord. The small Phrygian towns of Pepuza and Tymion were 
selected as the headquarters of his church. Funds were raised 
for the new organization, and from these the leader and mi-' 
sionaries, who were to have nothing to do with worldly life, dre -* 
their pay. Two women, Prisca and Maximilla, were moved 
the Spirit; like Montanus. they uttered in a state of frenzy the 
commands of the Spirit, which urged men to a strict and hol>' lii'* 

For twenty years this agitation appears to have been confined 
to Phrygia and the neighbouring provinces. But after the 
177 a persecution of Christians broke out simultaneously in many 
provinces of the Empire. Like every other persecution it was 
regarded as the beginning of the end. It would seem that before 
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this time Montanus had disappeared from the scene; but Maxi- 
inilla, and probably also Prisca, were working with redoubled 
energy. And now, throughout the provinces of Asia Minor, in 
Rome, and even in Gaul, amidst the raging of persecution, atten- 
tion was attracted to this remarkable movement. The desire for 
;i sharper exercise of discipline, and a more decided renunciation 
of the world, combined with a craving for some plain indication 
of the Divine will in these last critical times, had prepared many 
minds for an eager acceptance of the tidings from Phrygia. And 
thus, within the large congregations where there was so much 
that was open to censure in doctrine and constitution and morals, 
conventicles were formed in order that Christians might pre- 
pare themselves by strict discipline for the day of the Lord. As 
a rule, the bishops were resolute enemies of the Montanistic 
enthusiasm. It disturbed the peace and order of the congrega- 
tions, and threatened their safety. Moreover, it made demands 
on individual Christians such as very few could comply with. 

Early in the last decade of the 2nd century two considerable 
works appeared in Asia Minor against the R ataphrygians. The 
lirst, by a bishop or presbyter whose name is not known, vras 
written apparently about the year 193. The other was written 
by a certain Apollonius forty years after the appearance of 
Montanus, con.sequently about igh. From these treatises we 
learn that the adherents of the new prophecy were very numer- 
ous in Phrygia, Asia and Galatia (Ancyra), that they had tried 
to defend themselves in writing from the charges brought against 
them, that they possessed a fully developed indei:)endent or- 
ganization, that they boasted of many martyrs, and that they 
were still formidable to the Church in Asia Minor. Many of the 
small congregations had gone completely over to Montanism, 
although in large towns, like Ephesus, the opposite party main- 
tained the ascendancy. Every bond of intercourse was broken, 
and in the Catholic Churches the worst calumnies were retailed 
about the deceased prophets and the leaders of the societies 
they had founded. In many Churches outside of Asia Minor a 
different state of matters prevailed. Those who accepted the 
message of the new prophecy did not at once leave the Catholic 
Church in a body. They simply formed small conventicles within 
the Church. Such, for example, appears to have been the case 
ill Carthage (if we may judge from the Acts of the martyrs 
IVrpetua and Felicitas) at the commencement of the persecu- 
tion of Septimius Severus about the year 202. But even here 
it was impossible that an open rujDture should be indefinitely 
postponed. The bishops and their flocks gave offence to the 
Montani.sts on so many points that at last it could be endured 
no longer. The latter wished for more fa.sting, the prohibition 
oi .second marriages, a frank, courageous profc.'ssion of Christian- 
ity in daily life, and entire separation from the world; the bishops, 
on the other hand, sought to make it as easy as possible to be a 
Christian, lest they should lose the greater part of their congre- 
gations. And lastly, the bi.shops were compelled more and more 
to take the control of discipline into their own hands, while the 
Montanists insisted that God Himself was the sole judge in the 
congregation. On this point especially a conflict was inevitable; 
and it was at this juncture that Tertullian, the most famous 
theologian of the West, left the Church whose cause he had so 
manfully upheld against pagans and heretics. He loo had come 
to the conviction that the Church had forsaken the old paths and 
entered on a way that must lead to destruction. 

The writings of Tertullian afford the clearest demonstration 
that what is called Montanism was, at any rate in Africa, a 
reaction against secularism in the Church. There are no other indi- 
cations that Montanism in Carthage was a very different thing 
from the Montanism of Montanus. Western Montanism, at the 
beginning of the 3rd century, admitted the legitimacy of almost 
every point of the Catholic system. It allowed that ^he bishops 
Were the successors of the apostles, that the Catholic^ 
faith was a complete and authoritative exposition of Christianity, 
‘Uid that the New Testament was the supreme rule of the Chri.stian 
iife. Montanus himself and his first disciples had been in quite 
a different position. In his time there was no fixed, divinely 
instituted congregational organization, no canon of New Testa- 
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ment Scriptures, no anti-Gnostic theology, and no Catholic 
Church. There were simpdy certain communities of believers 
bound together by a common hope, and by a free organization, 
which might be modified to any required extent. When Montanus 
proposed to summon all true Christians to Pepuza, in order to 
live a holy life and prepare for the day of the Lord, there was 
nothing whatever to prevent the e.xecution of his plan except 
the inertia and lukewarmness of Christendom. But this was 
not the case in the West at the beginning of the 3rd century. 
At Rome and Carthage, and in all other places where sincere 
Montanists were found, they were confronted by the imi)osing 
edifice of the Catholic Church, and they had neither the courage 
nor the inclination to undermine her sacred foundations. This 
explains how the later Montanism never attained a position 
of influence. In accepting, with slight reservations, the results 
of the development which the Church had undergone tluring 
the fifty years from 160 to 210 it reduced itself to the level of 
a sect. Tertullian exhausted the resources of dialectic in the 
endeavour to define and vindicate the relation of the “spirituaF’ 
to what he called the “jisychic” Christians; but no one will say 
he has succeeded in clearing the Montanistic position of its 
fundament al inconsistency. 

Bibliograpjiy. — Ritsclils inve.stig;itions in his Entslvhung tier all- 
katholischni Kin hr, jnd ed. 1857, supersetled previous work. The later 
works, of which the best aiul most exhaustive is that of N. Bonwet.seh, 
Dir Grsrhiditr lirs M ontanismua (r88i), all follow the lines laid down 
by Ritsrhl. Srr also (iottwald, Dr montnnismo Trrtulliani (1862); 
Rtwille, “Tertullien et Ic montanisme” in the Rrvur dcs driix momlrs 
(Nov. 1, 1864) ; Stroclin, Jisnii sur le montanisme (1870) ; Dc Sovres, 
Montanism ami the Primitive Church (Loudon. 1878) ; W. Cunning- 
ham, The Chunhrs of Asia (London, 1880); Renan, “Les Crises du 
Catholicisnie Naissant” in Krv. d. dntx mondrs (Vvh,^ 15, 1881); H. 
Weinel, Dir Wirkunyjn drs Gristrs and drr Geistrr im nachapostol. 
Zcitaltrr (Freiburg, 1899) ; G. G. Selwyii, The Christian Prophets 
(London, 1900) ; and article'; in Hastings’ Encyclopaedia of Rrliyion 
and Ethics and Herzog-Hautk, Rralrncyktopadir. Sperial points of 
importance in the historv of Montanism have been investigated by 
Lipsius, OverlxTk, Weizsiicker {ThroJ, Lit .-Zritunf^, Nov. 4, 1S82) : 
Hamack, Das Monchthum, seine Idealc und seine Geschichte, 2nd ed., 
1882; Eng. Irans., 3901; and /. /. Kirchrnyrsch. iii, 369-408, ami 11 . 
J. Lawlor {Journal of Theological Studies, July 1908). Weizsacker’s 
.short cs.says are extremely valuable, and have elucidated several 
important points previously overlooked. (A. Ha.; X.) 

MONTARGIS, a town of c( ntral France, capital of an arron- 
dissement in the department of Loire! , 47 m. E.N.E. of Orleans 
by rail. Pop. (1926), 12,129. Montargis was formerly the capital 
of the Gatinais. Having passed in 1188 from the Courtenay 
family to Philip Augustus, it formi'd part of the royal domain. 
In 152S Francis I. gave it as dowry to Renee d’Este, daughter of 
Louis XIT., the famous Huguenot princess; from her it passed 
to her daughter Anne, and through her to the dukes of (luise; it 
was repurchased for the Crown in 1612. From 1626 till the Revo- 
lution the territory w\as the pro]jerty of the house of Orleans. 
Montargis is piarticularly noted for its successful defence against 
the English in 1427. Both Charles VJl. and Charles VHI. held 
court in the town. 

The town is traversed by the Wrni.sson, by numerous arms of 
the Loing, and by the Briare canal, which unites with the canal 
of Orleans a little below it. It has a church (Ste. Madeleine), 
dating in part from the T2lh century and including a Renaissance 
choir, and still preserves portions of its castle (12th to 15th cen- 
turies), which, previous to the erection of I'ontainebleau, was a 
favourite residence of the royal family. Montargis is the seat of 
a sub-prefecture, and has trifmnals of first in.stance and of com- 
merce. It manufactures rubber, tar, a.sphalt, chemical manures, 
carriages, furniture, hosiery, boots and shoes. The towai is an 
agricultural market, and its jiort has trade in coal, timber, sheep 
and farm produce, and skins. 

MONTAUBAN, a town of south-we.stern France, capital of 
Tarn-et-Garonne, 31 m. N. of Toulouse by the Southern railway. 
Pop. (1926) J8,34fi. The town .stands on the right bank of the 
Tarn at its confluence with the Tescou. With the exception of 
Mont-de-Mar.san, Montauban is the oldest of the b'*stides of 
southern h ranee. Its foundation dates from 1144 when Alphonse 
Jourdain, count of Toulou.se, granted it a liberal charter. The 
inhabitants were drawn chiefly from Montauriol, a village which 
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had grown up around the neighbouring monastery of St. Theodard. 
In the 13th century the town sullercd much from the ravages 
of the Albigensians and from the Inquisition, but by 1317 it had 
recovered sufficiently to be chosen by John XXII. as the head 
of a diocese of which the basilica of St. Theodard became the 
cathedral. By the Treaty of Bretigny (1360) it was ceded to the 
English; but in 1414 they were expelled by the inhabitants. In 
1560 the bishops and magistrates embraced Protestantism, ex- 
pelled the monks, and demolished the cathedral. About ten years 
later it became one of the Huguenot strongholds, and formed a 
small independent republic. It was the headquarters of the 
Huguenot rebellion of 1621, and was vainly besieged by Louis 
XIII. for 86 days; nor did it submit until after the fall of La 
Rochelle in 1629, when its fortifications were destroyed by Riche- 
lieu. In the same year the plague cut off over 6,000 of its in- 
habitants. The Protestants again suffered persecution after the 
repeal of the Edict of Nantes. 

A remarkable early 14th century bridge of brick connects the 
town with the suburb of Villebourbon. The hotel de villc, 17th 
century with some older portions, on the site of a castle of the 
counts of Toulouse and once the residence of the bishops of 
Montauban, stands at the east end of the bridge. It contains a 
valuable library, and a museum including most of the work of 
Jean Ingres, the celebrated painter, who was born at ^lontauban. 
The Place Nationale is a square of the 17th century, entered at 
each comer by gateways giving access to a large open space sur- 
rounded by houses carried on double rows of arcades. The cathe- 
dral possesses the “Vow of Louis XIII.,” one of the masterpieces 
of Ingres, and the church of St. Jacques (14th and 15th centuries) 
has a handsome octagonal lower. Montauban is the seat of a 
bishop, a prefect and a court of assize. It has tribunals of first 
instance and of commerce, a chamber of commerce and a board 
of trade arbitrators, and schools of commerce and viticulture. 
The commercial importance of Montauban is due rather to its 
trade in agricultural produce, horses, game and poultry, than to 
its industries, which include nurser>"-gardcning, cloth-weaving, 
cloth-dressing, flour-milling, wood-sawing, and the manufacture 
of furniture, “swanskins,” silk-gauze and straw hats. The town 
is a junction of the railways of the Southern and Orleans com- 
panies, and communicates with the Garonne by the Canal of 
Montech. 

MONTAUSIER, CHARLES DE SAINTE-MAURE, 

Due DE (1610-1690), French soldier, was born on Oct. 6, 1610, 
being the second son of Leon de Samte-Maure, baron de Mon- 
tausier. His parents were Huguenots, and he was educated at the 
Protestant College of Sedan under Pierre du Moulin. He served 
brilliantly at the siege of Casale in 1630. Having served under 
Bernard of Saxe-Weimar in Germany in 1634 he returned to the 
French service in 1636, and fought in the Rhenish campaigns of 
the following years. He was taken prisoner at Rantzau in Novem- 
ber 1643, and only ransomed after ten months’ captivity. On his 
return to France he became a lieutenant-general. Montausier is 
famous for his courtship of Julie Lucine d’Angennes, daughter of 
Madame de Rambouillet, famous in the annals of French literature 
because of the Guirlandc de Julie f a garland of verse consisting of 
madrigals by Montausier, Jean Chapciain, Guillaume Colletet, 
Claude de Malleville, Georges de Scudery, Pierre Corneille (if 
M. Uzanne is correct in the attribution of the poems signed 
M.C.), Philippe Hubert, Simon Arnauld de Pomponne,' Jean 
Desmarests de Saint Sorlin. Antoine Gombaud (le nain de la 
Princesse Julie) and others. It was copied by the famous callig- 
raphist N. Jarry in a magnificent ms., on each page of which 
was painted a flower, and was presented to Julie on her fete day 
in 1641. 

Montausier had bought the governorship of Saintonge and 
Angoumois, and became a Roman Catholic before his marriage. 
The Parisian public regarded him as the original of Alceste in 
the Misanthrope. Montausier received from Louis XIV. the 
order of the Saint Esprit, the government of Normandy, a duke- 
dom, and in 1668 the office of governor of the dauphin, Louis. He 

U1618-1699), a son of Arnauld d’Andelly and minister of foreign 
affairs in succession to Lionne. 


initiated the series of classics Ad ustm Delphini, directed by the 
learned Huct, for the use of his pupil. He died on Nov. 17, i6qo. 

See P6re Nicolas Petit, Vie du due de Montausier (1729); Pukk 
de Saint Pierre, HisLoire du due de Montausier (1784) ; Amed^ 
Rou.x, Vn Misanthrope d la cour de Louis XIV, Montausier (i86o^ , 
O. Uzanne, La Guirlande de Julie (1875) ; E. Fishier, Oraison '^ 
funebrrs du due el de la duchesse de Montausier (Paris, 1691) ; atul 
contemporary memoirs. 

MONTB^IL^D, a town of eastern France, capital of an 
arrondissement in the department of Doubs, 49 m. N.E. oi 
Besangon on the P.L.M. line between that town and Belfort 
Pop. (1926), 9,895. Montbeliard stands at the confluence of thc 
Luzine and the Allainc. Forts on outl5dng hills connect it with 
Belfort on the one side and (through Blamont and the Lomoiu 
fortifications) with Besanqon on the other. The castle of the 
counts of Montbeliard was rebuilt in 1751, but the Tour Bossiie 
and the Tour Ncuve, dating from 1425 and 1594, are preserved 
Most of the inhabitants are Protestant, and the church of St. 
Martin, built early in the 17th century, now serves as a Protestant 
place of worship. The old market -hall and some old houses of the 
1 6th century also remain. Montbeliard is the seat of a sub-prefect 
and has a board of trade arbitrators, a chamber of arts and manu- 
factures and a museum of natural history. 

After 1870 a considerable impetus was given to its pros- 
perity by Alsatian immigrants. Its industries include watch and 
( lock making and dependent trades, cotton spinning and weaving, 
the manufacture of hosiery, textile machinery, furniture, sf)art‘ 
parts for motor cars, tools, nails and wire and brewing. There is 
commerce in wine, cheese, wood and Montbeliard cattle. 

After belonging to the Burgundians and Franks, Montbeliard 
(Mons Peligardi) was, by the treaty of Verdun (843), added to 
Lorraine. In the iith century it became the capital of a count- 
ship, which formed part of the second kingdom of Burgundy and 
latterly of the German Empire. Its German name is Mompelgard. 
In 1397 it passed by marriage to the house of Wurttemberg, to 
whom it belonged till 1793. It resisted the attacks of Charles the 
Bold (1473), and Henry I. of Lorraine (1587 and 1588), duke 
of Guise, but was taken in 1676 by Marshal Luxemburg, who 
razed its fortifications. The tolerance of the princes of Wiirtlem- 
berg attracted to the town at the end of the 16th century a 
colony of Anabaptists from Frisia. In 1793 the inhabitants volun- 
tarily submitted to annexation by France. In 1871 the battle of 
the Lisaine between the French and Germans was fought in the 
neighbourhood and partly within the walls. 

MONTBRISON, a town of east -central France, capital of an 
arrondissement in the department of Loire, France, 21 m. N.W. 
of St. Etienne, on the railway from Clermont to St. Etienne. 
Pop. (1926) 6,769. Montbrison belonged to the counts of Forez 
during the middle ages. It stands on a volcanic hill overlooking 
the Vizezy, a right-hand affluent of the Lignon du Nord. 1 'he 
principal buildings are the once collegiate church of Notre-Dame 
d’Esperance, founded about 1220 but not finished till the 15th 
cenlui^”, and the 14th century building known as the Salle de la 
Diana (Dccana), restored by Viollet-le-Duc. Montbrison is the 
.seat of a sub-prefect, and of a tribunal of first instance. There 
arc liqueur-distilleries, mineral waters, and flour-mills, and silk 
ribbons are manufactured; there is considerable commerce in 
grain. 

MONTCALM, LOUIS-JOSEPH DE MONTCALM- 
GOZON, Marquis de (1712-1759), French general, born near 
Nimes, on Feb. 29, 1712. He was strictly brought up under 
the tutorship of a kinsman, Louis Dumas, becoming a good 
classical scholar and the master of a vivid and nervous, though 
unconventional French style. At the age of 15 he received ■ 
commission in the regiment at Hainaut. He first saw acti^ 
service on the Rhine in the War of the Polish Succession. In 
1735 he succeeded to his father’s titles and property, and in the 
following year married Angelique-Louise Talon du Boulay, *’> 
whom he had ten children. In 1743, during the War of the 
Austrian Succession, he became colonel of the regiment of Auxer- 
rois, and three years later he distinguished himself at the baitk‘ 
of Piacenza, where he was wounded five times and taken prisont r^ 
In 1747 he was raised to the rank of brigadier, and at the end of 
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the war given the command of a cavalry regiment. The next few 
years he spent with his family at Candiac; but early in 1756 he 
was chosen to command the French regular troops in Canada, 
with the rank of major-general. He reached Quebec on May 13. 

Montcalm’s commission gave him no authority over the greater 
part of the military resources of Canada, and he was in all re- 
spects subordinate to the governor-general, the Marquis de 
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General montcalm s headquarters during his defence of quebec, 

1759 

Vaudreuil, who from the first was jealous, suspicious and critical. 
The tempers of llie two were wholly incompatible, and the 
])rospects of the colony w^ere gravely prejudiced by their cver- 
incrcasing animosity towards each other. Montcalm was also 
embarrassed by the corrupt practices of a gang of government 
officials, headed by the intendant, Frangois Bigot. Ne\ rrthcless, 
he enjoyed three years of striking success. If it was Vaudreuil 
who suggested the undertaking, it was Montcalm who, with great 
judgment and energy, forced the surrender of the English post 
at Oswego in the summer of 1756, thus restoring to France the 
undisputed control of Lake Ontario. Next year he took the 
offensive towards the south, and on August g, after a siege of 
but five days, captured Fort William Henry, at the head of Lake 
Oeorge, with its garrison of 2,000 men. flis victory was marred 
by the slaughter of many of the prisoners by his Indian allies — 
a catastrophe which he deplored and strove at the risk of his life 
to arrest, but which he might have prevented by taking a few 
obvious precautions. 

Montcalm’s greatest feat was achieved on July 8, 1758, when 
with about 3,800 men he repulsed the attack of Abcrcromby’s 
15,000 on the breastwork and abbatis which the French had 
hastily constructed at Ticonderoga. The victor>% however, was 
due to Abercromby’s stupidity as much as to Montcalm’s skill; 
and Vaudreuil was not altogether unreasonable in criticizing him 
for making no attempt to exploit his success. The French had 
now definitely lost the initiative, and in 1759 Montcalm had to 
defend Quebec itself again.st Wolfe. As his army, though superior 
in numbers, was inferior in quality to his opponent’s, Montcalm 
remained strictly on the defensive in his entrenched lines be- 
iwecn the St. Charles and Montmorency rivera. For more than 
two months he baffled the besiegers, and on July 31 beat off an 
ill-considered attack on his works near the Montmorency Falls. 
In the end, however, he was outwitted, though it is fair to say 
^hat, but for Vaudreuil’s interference, he would have greatly 
strengthened the guard near the point where the British scaled 
the Heights of Abraham. In the battle which followed, Montcalm 
behaved with conspicuous gallantry, and was mortally wounded 
while trying to rally his broken army. He died in Quebec next 
day, Sept. 14, and w.ts buried in the chapel of the Ursulinc convent. 

Montcalm was a devout Catholic. He was a good husband and 
father, and, judged by the contemporary standards of his class, 
bis private life was remarkably upright and honourable. His 
impetuous temper and hasty speech gained him many enemies, 
yet his personal charm and integrity usually won the affection j 
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of his associates and subordinates. His devotion to his country 
is beyond dispute. 

See F. Parkman, Montcalm and Wolfe, 2 vol. (1899) ; A. G. Doughty 
and G. W. Parmi'lce, The Sie^e of Quebec and Battle of the Plains of 
Abraham, 6 vol. (iqoi-oj); H. K. Casgrain, Montcalm ct Levis, 
2 vol. (1898), Woije and Montcalm (Makers of Ganada Scries, 
1905) ; W. VVood. The Fi^ht for Canada (1905) ; M. Santai, Montcalm 
au combat de Carillon (1909) ; T. Chapais, Le Marquis de Montcalm 
(i9ti). (W. T. W.) 

MONTCEAU-LES-MINES, a town of east -central France, 
in the department of Sadne-ct-Loire, 14 m. S. by W. of Le Creusot 
on the P.L.M. railway. Pop. (1926) 8,109. it is the centre of the 
Blanzy coal basin, on the Canal du Centre, connected with the 
coalfield by numerous lines of railway. I'here are spinning, weav- 
ing and hosiery factories, iron and copper foundries and engineer- 
ing shops making textile machinery. 

MONT CENIS, a pass (b.893 ft.) in Savoy (France) which 
forms the limit between the Cottiaii anJ Graian Alps. A carriage 
load (1803-1810 > was built across it by Napoleon, while a light 
railway was opened alongside the road in 1868, bul was destroyed 
in 1871, on the opening of the tunnel. This tumiel (highest point 
4,249 ft.) is really 17 m. west of the pass, below the Col de 
Frejus. Prom Chainbery the line runs up the Isere valley, but 
soon bears through that of the Arc or the Maurienne past St. 
Jean de Maurienne to Modanc (61 m. from Chambdry). The 
tunnel (S ni. Jong) leads to Bardonneche, some way below which, 
at Uulx (18 m. from Modane) the line joins the road from the 
Mont Genevre. Thence the valley of the Dora Riparia is followed 
to Turin (64 V m. from Modane). The motor road mounts the 
Arc valley for 16 m. from Modane to Lanslcbourg, whence it is 
8 m. to the hospice, a little way beyond the summit of the pass. 
The descent lies through the Cenis valley to Susa (37 m. from 
Modane) where the road j»>ins the railway. To the south-west of 
the Mont Cenis is the Little Mont Cenis (7,166 ft.) which leads 
from the summit plateau (in Italy) of the main pass to the fitache 
valley (in France) and so to Bramans in the Arc valley (7 m. 
above Modanc). This pass was crossed in 1689 by the Vaudois, 
and by some authors is believed to have been “Hannibars Pass.” 

MONTCHRETIEN, ANTOINE DE (1575 or 1576-1621), 
French dramatist and economist, son of an apothecary at Falaise 
named Mauchrcsti(?n, was born about 1576. In one of his 
numerous duels he killed his opponent, and took refuge in England. 
1 ’hrough the influence of James I., to whom he dedicated his 
tragedy, UEcossaise, he was allowed to return to France, and 
cstahlishccl himself at Auxonne-sur-Loire, where he set up a steel 
foundry. In 1621 he joined the Huguenot side in the civil wars, 
lie rai.sed troops in Maine and Lower Normandy, but was killed 
in a skirmi.sh near Tourailles on Ort. 8, 1621. In 1615 he pub- 
Ii.dicd a valuable Traitc d - Ti. t anomie politique f based chiefly 
on the works of Jean Bodin. 

Ilis dramas are Sophonisbe (1506), afterwards remodelled as 
La C arta^inoise ; UEcossaise, Lcs Lacenes, David, Aman (in 
1601); Hector (1604). As plays they have little technical merit, 
but they contain passages of great lyrical beauty. 

The tragedies were edited in jooi by M. Petit de Jullevilic with 
notice and commentary; the TraiU de Veconomie politique in 1889 
by Th. Funck Hrentano. 

MONTCLAIR, a town of Essex county, New Jersey, U.S.A., 
about 15 m. NW. of lower New York City, on the Eric and the 
Lackawanna railways. The population was 28,810 in 1920 (18% 
foreign-born white and 12% Negroes). It is a delightful resi- 
dential suburb, on the slojies of the Orange mts., the altitude 
ranging from 215 to 665 feet. It has excellent public and private 
schools, and is the scat of a state normal school (1908). The 
lower part of Montclair was settled in 1675 and gradually became 
known as Cranetown. In 1812 Bloomfield, in which it lay, was 
organized as a separate township, and in 1868 West Bloomfield 
(as Cranetown by this lime was called) together with Speertown 
(settled by the Dutch) was incorporated at Montclair, which in 
1S94 became a town. 

MONT-DE-MARSAN, a town of south-west France, capital 
of the department of Landes at the confluence of the Midou and 
the Douze, 92 m. S. of Bordeaux. Pop. (1926), 9,126. Mont-de- 
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Marsan, the first of the Bast ides {q.v.) of the middle ages was 
founded by Pierre, vicomte de Marsan, as the capital of his terri- 
tory in 1141. In the 13th century it passed to the viscounts of 
Bearn, and was united to the French Crown on the accession 
of Henry IV. Most of the buildings are in the older quarter, on 
the penin.sula between the tw^o rivers forming the Midouze. A 
14th century keep, now used for militar>' purposes, was built by 
Gaston Phoebus. The town is the seat of a prefect, court of 
as.sizes and of a tribunal of first instance. The industries include 
distillation of turpentine and resinous oils, the founding and forg- 
ing of metal, w’ood-sawing, and manufactures of machinery and 
straw envelopes for bottles. There is trade in resin, wine, brandy, 
timber and live stock. 

MONTDIDIER, a low’ll of northern France, capital of an 
arrondissement in the department of Somme, 23 m. S.E. of Amiens 
by rail. Pop. (1026) 4,601. The tow’n, on a hill on the bank of 
the Don, dates from the Merovingian period, and perhaps owes 
its name to the imprisonment of the Lombard king Didier in the 
eighth century. Held first by its ow’ii lords, afterwards by the 
counts of Crepy and Valois, Mont didier iias.scd to the Crown in 
the 1 2th century, at the end of which it was granted a charter of 
liberties. The town was laid in ruins during the World W’ar. It 
has a sub-prefecture. 

MONT-DORE-LES-BAINS, a watering-place of central 
France in the department of Puy-de-D6me, situated at a height of 
3,440 ft., on the right bank of the Dordogne not far from its 
source, and 31 m. by road S.W. of Clermont-Ferrand. Pop. (1926) 
1,775. The Monts Dores close the valley towards the south. The 
thermal springs of Mont Dore were known to the Roman.s. Bicar- 
bonate of soda, iron and arsenic are the principal ingredients. 
Baths of high temperature are a feature. From the elevation and 
exposure of the valley, the climate of Mont-Dore-les-Bains is 
severe, and the season only lasts from June 15 to Sept. 15. 

MONTEAGLE, WILLIAM PARKER, 4Tir Barox, and 
iiTH Baron Morley (1575-1622), was the elde.st son of Edward 
Parker, lolh Baron Morley (d. 161S), and of Elizabeth, daughter 
and heiress of William Stanley, 3rd Baron Monteagle (d. 1581). 
He received knighthood wlien with Essex in Ireland in 1599, and 
in 1601 with ('atesby and others, took part in the latter’s rebellion 
in Lonflon. w’hen he was punished by imprisonment and a fine of 
£8,000. In 1602 he supported the mission to Spain inviting Philip 
HI. to invade England. However, he acquiesced in James l.’s 
acce.ssion and assisted the earl of Southampton in .securing the 
Tower for the king. He was taken into fiivour, and received a 
summons to attend the parliament of Nov. 5, 1605, Lord Mont- 
eagle. On Oct. 26, 1605, he received the celebrated letter giving 
warning of the gunpowder plot, probably w’ritten by Francis 
Tre.sham. Lady Monteagle's brother. After having it read aloud 
by Ward, a gentleman in his service, and an intimate friend of 
Winter, one of the chief conspirators, he took it to W^hitehall and 
showed jt to Lord Salisbury and other ministers. On Nov. 4, he 
accomjianied Lord Suffolk, the lord chamberlain, to the vault 
under the parliament hou.se, where Guy Fawkes was found. Mont- 
eagle received £700 a year for his services in averting the disaster. 
In 1609 he w’as chosen a member of the council of the Virginia 
Company and subscribed to its funds. The same year “di.sorders 
in his hou.se’' are reported, probably referring to his harbouring of 
Roman Catholic students from St. Omer. In i6tS, on the death 
of his father, he was summoned to parliament as Baron Morley 
and Monteagle. He died on July i, 1622, at Great Hallingbury, 
Essex. 

MONTEBELLO, a city of Los Angeles county, California, 
U.S.A., 8 m. E. of Los Angeles, on the Santa Fe and the Union 
Pacific railways. The population was estimated locally at 6,250 
in T92S. It lies near an oil field of the same name which 
was discovered in 1916, adjoins the Union Pacific Industrial 
Section and is the headquarters of extensive nurseries and cut- 
flower industries. The State Flower and Horticultural Exhibi- 
tion is held here annually in October. The city was founded 
about 1Q15 and was incorporated in 1920. It is governed by a 
board of trustees. 

MONTE CARLO: see Monaco. | 


MONTE CASSmO, an isolated hill overhanging the towi 
Cassino (see Casinum). Hither St. Benedict migrated f 
Subiaco in a.d. 529, and established the monastery that bee; 
the metropolis of Western monachism. It was sacked by 
Lombards (580-590), rebuilt in 720, destroyed by the Sarac 
in 884, and restored seventy years later. It was most influer 
under Desiderius (who became Pope Victor HI. in 1087) 
Oderisius (i 059-1 105). The abbot became overlord of an 
tensive territory and bishop of several dioceses. At the diss 
tion of monasteries in 1866 Monte Cassino became a nati< 
monument and the monks were recognized as custodians. T 1 
are rich archives, and a large secondary school with 250 boys. 

See L. Tosti, Storia della badia di M.C. (1841 ; 2nd ed., 1888). 

MONTECATINI, a much-frequented mineral spa of 1 
cany, Italy, in Val di Nievole, province of Lucca, 7 m. W. b; 
of Pistoia, 105 ft. above sea-level. Pop. (1921) 6,319 (Bagn 
Montecatini) ; 3,367 (Montecatini). The springs are saline, 
range in temperature from 82-4” to 86“ I'. The water is I 
drunk and used for bathing by some 80,000 visitors annually, 
is exported in bottles. 

MONTE CORVINO, GIOVANNI DI (c. 1247-13 

Franciscan missionary, traveller and statesman, founder of 
earliest Roman Catholic missions in India and China, and a 
bishop of Peking. In 1272 he was commissioned by the empi 
Michael Palaeologus, to Pope Gregory X., to negotiate for 
reunion of Greek and Latin churches. From 1275 lo 
laboured as a missionary in the Nearer and Middle East. 
1289 he was sent out as Roman legate to the Great Khan, 
Ilkhan of Persia, and other leading j^ersonages of the Moi 
world, as well as to the “emperor of Ethiopia” or Abys.sinian ne, 
! Arriving at Tabriz, then the chief city of Mongol Persia, and 
deed of all Western Asia, Monte Corvino moved down to Ir 
to the Madras region or “Country of St. Thomas,” from wl 
he wrote home, in Dec. 1291 (or 1292 ), the earliest nolewot 
western account of the Coromandel coast. He next appean 
“Cambaliech” or Peking, and wrote letters (of Jan. 8, J305, 
Feb. 13, 1306), describing the progress of the Roman missioi 
the Far East, in ,spite of Nestorian opposition; alluding to 
Roman Catholic community he had founded in India, and 
an appeal he had received to preach in “Ethiopia” and dealing \ 
overland and oversea routes to “Cathay,” from the Black sea 
the Persian gulf respectively. In 1303 he received his first 
league, the Franciscan Arnold of Cologne; in 1307 Pope Clen 
V. created him archbishop of Peking, and despatched se 
bishops to consecrate and a.ssist him; three only of these arri 
(1308). Three more suffragans were sent out in 1312, of wf 
one at least reached East Asia. A P'ranciscan tradition rnainti 
that about 1310 Monte Corvino converted the Great Khan ( 
Khaishan Kuluk, third of the Yuen dynasty; 1307-11); this 
been disputed, but he unquestionably won remarkable succe: 
in North and East China. Besides three mission stations in Pek 
he established one near the present Amoy harbour, oppo 
Formosa. At his death, about 1328, heathen vied with Christ 
in honouring him. He was apparently the only effective Europ 
bishop in the Peking of the middle ages. 

The mss. of Monte Corvino’s Letters exist in the Laurenlian lihr. 
Florence (for the Indian Epistle) and in the National library, 1 *j 
5006 Lat. — ^viz., the Liber de aetatibus, fols. 170, V.-172, r. (for 
Chinese). They arc printed in Wadding, Annales minorum (a.d. i 
and 1306) vi. 69-72, 91-92 (ed. of 1733, etc.), and in the Miind 
gelchrte Anzeigen (1855), No. 22, part iii. pp. 371-175. English tn 
lation, with valuable comments, are in Sir H. Yule’s Cathay^ i. J 
22T. See also Wadding, Annales, v. 195-198, 199-203, vi. 93. ‘ 
147, etc., 176, etc., 467, etc., C. R. Bcazicy, Dawn of Moo 
Geography (1897 etc.) iii. 162-178, 206-210. (C, R. B 

MONTECRISTO (anc. Oglasa), an island of Italy, belo 
ing to the province of Leghorn, 25 m. S. of Elba (highest ])( 
2,126 ft. above sea-level; area about 6 sq.m.). It contains 
ruins of a Camaldulensian monastery, abandoned in 1553- ; 
is the private property of the king of Italy, who has a shoot i 
lodge there. The fame of the island is due to Le Comte de Mon 
cristOf by the elder Dumas (q.v.). 

MONTECUCCULI, RAIMONDO, Count of (i6c. 
1680), prince of the Holy Roman Empire and Neapolitan dukr 
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Melfi, Austrian general, bom Feb. 2, 1608 or 1609, at the castle 
of Montecucculo in Modena. At the age of sixteen Monte- 
fucculi began as a private soldier under his uncle, Count Ernest 
Monfecucculi, a distinguished Austrian general (d. 1633), but 
seeing continuous service in Germany and the Low Countries, he 
rose by 1634 to a colonelcy. In 1639 he was taken prisoner at 
Melnik and detained for two and a half years in Stettin and Wei- 
mar. In captivity he studied military science, geometry, history 
and architecture and planned his great work on war. On his re- 
lease he distinguished himself again in Silesia, and in Lombardy 
( 1643 ). On his return to Germany he was promoted lieutenant - 
lield-marshal and obtained a seat in the council of war. In 1645- 
46 he served in Hungary, on the Danube and Neckar, and in 
Silesia and Bohemia. The victory of Triebcl in Silesia won him 
ihe rank of general of cavalry, and at Zusmarshausen in 1648 his 
rearguard fighting rescued the imperialists from annihilation. For 
some years after the peace of Westphalia Montecucculi was 
( hiefly concerned with the business of the council of war, though 
he went to Flanders and England as the representative of the em- 
])eror, and to Sweden as the envoy of the pope, and at Modena his 
lance was victorious in a great tourney. In 1657, soon after his 
marriage with Countess Margarethe Dietrichstein, he .saw further 
active service. He became field-marshal in the imperial army, and 
with the Great Elector of Brandenburg completely defeated 
Rakoezy and his allies (peace of Oliva, 1660). From 1661 to 1664 
Montecucculi defended Austria again.st the Turks, whom he de- 
feated so comp)letcIy at St. Gotthard Abbey, on the Raab, that 
they made a truce for twenty years (Aug. i, 1664). He was 
given the Golden Fleece, and became president of the council of 
war and director of artillery. He also devoted much time -to the 
(ompilation of his various works on military history and science. 
When the war broke out against France, he received command 
of the imperial forces. In 1673 he completely out-manoeuvred 
his great rival Tureniic on the Neckar and the Rhine. He retired 
from the army when, in 1674, the Great Elector was appointed to 
command in chief, but the brilliant successes of Turenne in the 
winter of J674 and 1675 brought him back. After Turenne s death 
.Montecucculi invaded Alsace, where he engaged in a war of 
manoeuvre with the great Conde. The siege of Philipsburg was 
Montecucculi s last achievement in war. The rest of his life was 
s|)ent in military administration and literary and scientific work 
at Vienna. In 1679 the emperor made him a prince of the empire, 
and shortly afterwards he received the dukedom of Melfi from the. 
king of Napdes. Montecucculi died at Linz on Oct. 16, 16S0, 
:i.s the result of an accident. He .shared wnth Turenne and Conde 
the first pdace amongst Europiean soldiers of his time. His Mcmoric 
della guerra p>rofoundly influenced the age which followed his own. 

.‘\uTiiORiTJKS. — The Mcmoric della guerra, * tc., was published at 
Wnirc? in 1703 and at Cologne in the following \ear. A Latin edition 
appeared in 1718, a French version in 1712, and the German A>wv- 
naehrirhlcn dcs FUrsten Raymundi Montecuccoli in 1736. Many 
memoirs on military history, tactics, fortification, etc., written in Ital- 
ian, Latin and German, remain still unedited in the archives of Vienna. 
rii(^ collected Opcrc di Raimondo Montecuccoli were published at 
Milan (1807), Turin (1821) and Venice (1840), and include political 
essays and poetry. 

Sec Campori, Raimondo Montecuccoli (Florence, 1876) ; Spenholtz, 
•Uircum vellus seu catena, etc. (Vienna, 1O68) ; Paradisi, Elogio stork o 
del Conte Raimondo Montecucculi (Modena, I77h) ; Pezzl, Lebensbe- 
''threihung M onlecucculis (Vienna, 1792); Hormayr, Oesterreichischer 
Idutnrch, XIII. (Vienna, 1808) ; Wurzbach, Biographisches Lexikon 
(Irs Kaiserthums, etc., pi. 19 (Vicuna, 1868) ; Die Hofkriegsraths, prdsk 
dvnten (Vienna, 1874); Weingartner, Ileldenbuch (Teschen. 1882); 
Lrcjssmann, Archiv fiir ost. Gescliichte (Vienna, 1878); Allgemeine 
drulsche Biographic, vol. xxii. (Leipzig, 1885). Important controversial 
''orks arc those of Turpin and Warnery, two distinguished soldiers of 
die 1 8th century (Commentaires sur les m^moircs, etc. [Paris), 1769, 
‘Old Commentaires sur les comm. . . . du comte Turpin, Breslau, 
' 777 ). A critical estimate of Montccucculi’s \vorks will be found in 
Jilhns Gesch. dcr Kriegswissenschajien, ii. 1162-78 (Leipzig, 1890). 

MONTEFIASCONE, a towm and episcopal sec, province of j 
Viterbo, Italy, built on a hill (2,077 ) i 

I' lkc of Bolsena, 70 m. N.W. of Rome by rail. Pop. (1921), : 
*'3^2 (town); 10,035 (commune). The cathedral (1519) is one 
of the earliest structures by Sammicheli. In it the Old Pretender 
^^as married to Clementine Sobieski (1719)1 San Flaviano (built 
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in 1032, repaired and enlarged in the Gothic style late in the 14th 
century), is a curious double church. 

MONTEFIORE, SIR MOSES HAIM (17S4-1885), 
Jewish philanthropist, was born at Leghorn on Oct. 24, 1784, of 
a family of Jewish merchants w'ho had settled at Ancona and 
Leghorn in the 17th century. His uncle purchased for him the 
right to practice as one of the 12 Jewish brokers licensed by the 
city of London, and Montcfiorc entered the Stock Exchange, where 
he amassed a fortune suflicient to enable him to retire in 1824. 
By his marriage with Judith, daughter of Levi Barent Cohen, 
w'hose sister was the wife of Nathan Mayer Rothschild, a close 
business connection betwt^en the houses of Roth.schild and Monte- 
fiore was established. From his 43rd year Montefiore devoted all 
his energies to ameliorating the lot of his co-religionists. On his 
return from his first pilgrimage to Palestine in 1S37, which 
resiplted in a friendship with Mohammed AH, Montefiore assisted 
the British Jews in their struggle to obtain full political and civil 
rights. In 1S37 he became the City of Londons second Jewish 
sheriff, and was knighted. 

In 1S38, accompanied by Lady Montefiore, he started on a sec- 
ond voyage to Palestine, in order to submit to Mohammed Ali 
a scheme for Jewish colonization in Syria. Though political dis- 
turbances rendered his efforts again unsuccessful, the year 1840 
brought Montefiore once more before Mohammed to plead for 
some Jews imprisoned at Damascus. He obtained their release, 
and also wrung a decree from the Porte giving Jews throughout 
1'urkey the utmost privileges accorded to aliens. In 1846 the 
threatened re-i.ssue in Russia of an Imperial ukase (first promul- 
gated in 1844) ordering the withdrawal of all Jews from within 
50 versts of the German and Austrian frontiers, cau.se(l Montefiore 
to interview the t.sar, and he succeeded in getting the ukase 
ro.scinded. On his return. (Jueen Victoria, on the recommendation 
of Sir Robert Peel, made him a baronet. In 1S59 a case of in- 
justice brought Montefiore to the gales of the Vatican, and four 
years later he obtained from the Sultan, Abdul Aziz, the con- 
firmation of his predecessor s decrees in favour of the Jews. The 
year 1864 found him in Morocco combating an outbreak of anti- 
Semitism; i860 in Syria, relieving the distress resulting from a 
plague of locusts and an epidemic ol cholera; and 1867 in Ru- 
mania, pleading the cause of the Jews with Prince Charles. His 
seventh and last pilgrimage to the Holy Land was made in 1875, 
of which he wrote an account in his Narrative of a Forty Days* 
Sojourn in the Holy Land, pufilishetl in that year. The last decade 
of his life was passed upon his estate near RDm.sgale, in Kent, 
where he died on July 28, 1885. Montefiore was a strictly ortho- 
dox Jew, scrupulously observant of the Scriptures; in his grounds 
he had a synagogue built where services were held twice a day, 
a college where ten rabbis b'v'ed .mil expounded the Jewish Jaw, 
and a mausoleum for him.self and Liidy Montefiore, who died 
in 1862. 

Sec The Diaries of Sir M. Montefiore and Lady Montefiore, 1S12- 
iSSji (1890, 2 vols.) ; Lucicn Wolf, Sir M. Montefiore (1884); PL 
Wolbc, Sir M. Montefiore (1909). 

MONTEGUT, JEAN BAPTISTE JOSEPH EMILE 

(1825-1895), P'rench critic, was born at Limoges on June 14, 
1825 and died in Paris on Dec. ii, 1895. He began to write for 
the Revue dcs deux mondr s in 1847, contributing between 1851 
and 1857 a series of articles on the English and American novel, 
and in 1857 he became chief literary critic of the review. £mile 
Montegut translated the Oeuvres completes (10 vols. 1868-73) 
of Shakespeare. Among his numerous critical works is Ecrivains 
modcrfics d*Anglctcrre (3rd series, 1885-92). 

See A. Labordc-Milaa, E. MonUgut, 1625-18^5 (1922). 

MONTELEONE DI CALABRIA, city. Calabria, Italy, 
province of Catanzaro, on an eminence gently sloping to the 
Gulf of S. Eufemia, 1,575 ft. above sea-level, 70 m. N.N.E. of 
Reggio di Calabria by rail. Pop. (1921), 12,965 (town); 13,842 
; (commune). Destroyed by earthquake in 1783, under the French 
: occupation it was rebuilt and made capital of a pro\ince. It 
; suffered in the earthquake of 1905. The castle was built by 
Frederick II. The principal church contains sculptures by the 
Gagini of Palermo. 
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Monteleone is the ancient Hipponium, first mentioned in 388 
B.C., when its inhabitants were removed to Syracuse by Dionysius. 
Restored by the Carthaginians (379), occupied by the Bruttii 
(356), held by Agathocles of Syracuse (294), Hipponium ulti- 
mately became, as Vibo Valent ia, a flourishing Roman colony, 
where a branch from Scolacium (Squillacc) on the east coast 
road joined the Via I’opilia. A harbour was made by Agathocles 
at Bivona on the coast. In the modern town there are some 
Roman remains. The town walls of the Greek city can be traced 
for their whole extent, about 4 miles. They arc well constructed 
of regular blocks of stone. They belong to the end of the 5th 
century n.c. and are the finest monument of Greek military archi- 
tecture in Calabria. Important remains of them have recently 
been brought to light, and traces of four temples. The Roman 
town occupied only part of the Greek site; the streets of the 
modern town still preserve the Roman arrangement. (T. A.) 

MONT^LDiAR, a town of south-eastern France in the de- 
partment of Drome, near the Rhone, 93 m. S. of Lyons on the 
railway to Marseilles. Pop. (1926J 8,320. Montelimar was called 
by the Romans Acunum. At a later period it belonged to the 
family of Adhcmar and received the name Monteil d’Adhemar, 
whence the present name. Towards the middle of the 14th century 
it was sold by them partly to the dauphins of Viennois and partly 
to the pope, and in the next century it came into the possession 
of the Crown. During the religious w’ars it valiantly resisted 
Gaspard dc Coligny in 1570, but w’as taken by the Huguenots in 
1587. The ancient castle is now used as a prison Remains of the 
ramparts and four old gates, dating from the 14th, 15th and i6th 
centuries, are also preserved. The industries include tanning and 
the making of tiles, bricks, hats, lime, farming implements, pre- 
served foods, nougat and wines. 

MONTELIUS, OSKAR (1843-1921), Swedish archaeol- 
ogist, was bom in Stockholm on Sept. 9, 1843. He studied at the 
University of Stockholm, and took the degree of Ph.D. in 1S69. In 
1S8S he was appointed a professor in the Museum of National 
Antiquities, Stockholm, and in 1913 became Stale archaeologist, 
.^s an archaeologi.st his aim was to utilize and develop the t>T>o- 
logical method explained by him in his book Die Typolo^ische 
Mcihode (1903). He died at Stockholm on Nov. 5, 1921. His 
works include: The Civilisation of Sweden in Heathen Times 
( 18SS) ,* Les temps pr^.historiques en Suede et dans les aiitres pays 
Scandmaves (1895); Kultnrgeschichte Schwedens (1906); and 
La civilisation primitive en Italic depuis Vintroduction des vildaux 
(3 vol. 1895-1910), 

See Oscar Montelius, in Memoriam (Stockholm, 1922). 

MONTEMAYOR or MONTEMOR, JORGE ds-’o?- 
1561), Spanish novelist and poet, of Portuguese descent, was born 
at Montemor o Velho (near Coimbra), whence he derived his 
name, the Spanish form of which is Montemayor. ITis reputation 
is based on a prose pastoral romance, the Diam ( j 559?). It is im- 
portant as the first pastoral novel published in Spain; as the start- 
ing-point of a universal literary fashion; and as the indirect source, 
through the translation included in Googe’s Eglogs, epytaphes and 
soiinets (1563), of an episode in the Two Gentlemen of Verona. 
Montemayor's mastery of Spanish is amazing, and that he pleased 
his own generation is proved by the 1 7 editions and two continua- 
tions of the Diana published in the 16th century, by parodies, 
imitations and renderings in French and English. 

Sec G. Schonherr, Jorge de Montmayor, sein Leben imd sein 
Schdferroman (Halle*, 1886); H. A. Rennert, The Spanish Pastoral 
Romances (Philadelphia, 1912). 

MONTENEGRO, the Black Mountain, formerly a country | 
of south-eastern Europe, its name being the Venetian variant of 
ihe Italian Monte Nero. It extended between 41® 55' and 43® 21' 
N. lat., and between 18® 30' and 20® E. long., with a seaboard of 
28 m. on the Adriatic sea. It included most of the basins of the 
Moratcha, and its feeder, the Zeta, flowing into Lake Scutari, and 
that of the Piva, while the river Tara formed its north-east bound- 
ary. It was mostly diflicult mountain-country, with some rich 
grassy uplands and smatf. cultivable basins around Cettigne, the 
former village capital, arra a fairly rich belt along the Zeta. The 
north was largely composed of forested heights among which the 


rivers ran in deep gorges, and to the west of Cettigne stands 
Mount Lovchen (5,633 ft.), the dark mountain which is the rea.son 
for the country’s name and the centre of the region’s history 
because it was an asylum for the Serbian nobles after the defeat 
by the Turks at Kossovo (1389). See Yugoslavia. 

HISTORY 

Mediaeval Period. — Cma Gora, the Black Mountain, better 
known as Montenegro, which did not become a separate unit of 
its own till the 14th century, was really a development from one 
of the earliest of Serb state formations, the so-called Zeta, which 
comprised the districts round the river of that name, with Skutari 
and its lake, the Bocche di Cat taro, and a part of what was after- 
wards Hercegovina. It gradually came to be merged in fht* 
mediaeval Serbian State under the Nemanja dynasty (q.v.), though 
retaining a certain rude autonomy under Zupans of its own. After 
the death of Tsar Du.^an (1356) the central authority weakened 
and a number of great feudal lords asserted their independence. 
While King Vukasin and Marko Kraljevic ruled in part of Mace- 
donia, and Stephen VukCic established the Duchy of St. Sava, 
the Balsa family, cousins of Tsar Uros, asserted control in the 
Zeta, holding Skutari and Dulcigno as their tw»o chief stronghold.s. 
The Balsa ruled from about 1358 to 1421, offering a refuge in 
their mountains to Serbs flying from the Turkish advance, and 
on the other side holding in check the designs of Venice on the 
Southern Adriatic. They were succeeded by another Serbian 
dynasty, the Crnojevic, which was related to the Albanian hero 
Scanderbeg, and also allied itself with Venetian patrician familie.«;. 
As the Turks successively conquered Serbia, Bosnia and Albania, 
the Black Mountain found itself in a po.sition of growing isola- 
tion. In 1479 the Venetians surrendered Skutari to the Porte, in 
1482 Hercegovina was overrun, and in 1484 Ivo the Black was 
obliged to burn his tiny capital at Zabljak on the north-eastern 
shore of the Lake of Skutari, and to withdraw to the more in- 
accessible village of Cetinje, perched beneath the great peak of 
LovCen. Here Ivo laid the independence of Montenegro, founded 
a monastery and bishopric and won a name in legend and popular 
poetry, as a kind of Barbarossa or Boabdil who after long slumber 
in the bowels of the mountain would one day come forth to free 
the Serbian race. The spirit animating Ivo and his followers is 
revealed in the law which prescribed that any man leaving the 
field of battle without orders or showing signs of fear, should be 
dressed as a woman and then driven by the real 'women out of the 
country, as a coward and a traitor. Yet these broken men were 
not untouched by the new culture from the west : for Ivo’s son 
George bought a printing press from the Venetians and erected 
it at Obod, where some of the earliest Slav books were printed. 
Only too soon it had to be melted down to provide leaden bullets 
against the Turks. 

Montenegro Under the Vladikas. — ^I'he last Crnojevic re- 
signed office in 1516, and from that date till 1696 the mountaineers 
were ruled by their Vladikas or Bishops, elected by popular assem- 
blies and consecrated by the Serbian Patriarch of Pec (Ipeki 
This was a period of perpetual warfare with the Turks and of 
periodic invasion, Cetinje being captured in 1623 and 1687. By 
the close of the 17th century Muslim intruders were beginninu 
to levy dues upon the peasants, mosques were being built and 
there was a certain apostasy to Islam. In 1697 the irreconcilal)lci' 
met the growing danger by granting to the Vladika, Danilo Petro- 
vic of Njegos, the right to select his successor among his own 
kin and thus found a new dynasty. In 1700 he received conseem 
tion from the Serbian Patriarch at his new home in Karlovii 
(Karlowitz) and in 1702 organized the famous “Montenegrin 
pers,” by which almost all the Muslims were massacred and ihi 1 
few survivors forced to be rebaptized. Danilo was the first i*' 
establish those relations with Russia which were to become *’ 
tradition of his family, and in 1711 took up arms again.^t tki 
Turks at the instance of Peter the Great, with the result th:ii 
Cetinje was sacked for the third time. In 1716 Danilo visited 
St. Petersburg and obtained an annual subsidy from the tsar 
His two successors Sava and Vasili also paid visits to 
and on the latter’s death there, in 1 766, an impostor named Stcpheti 
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( he Little obtained the throne of Montenegro by claiming to be the 
jiiurdcred Tsar Peter III., so strong was the appeal of Slav senti- 
ment. After Stephen’s murder in 1774 the aged Sava resumed 
office. His nephew Peter I. (1782-1830), the greatest of the 
V’ladikas, again joined Russia in war upon the Turks, from 1787 
onwards, but after peace was left alone to face their vengeance. 
Jn 1796 at Krusi he won a great victory over the vizier of Skutari. 
whose head was long preserved as a trophy in the monastery of 
I'ctinje. After Austerlitz he co-operated with the Russian fleet 
against the French in Dalmatia and laid siege to Ragusa: but he 
I ailed in his design of acquiring the Bocche di Cattaro, which 
fell to Austria in 1814. At home Peter I. discouraged the blood 
ieud and introduced a rough code of law, and the rudiments of an 
administration. After his death he was canonized by popular 
.sentiment. His nephew Peter IT. (1830-51) was not only remark- 
able as warrior and statesman, but is recognized as the greatest 
of Serbian poets (for his two epics “The Mountain Garland” and 
• Jaght of the Microcosm”). He established a senate in 1831, 
was interested in education and showed his belief in national unity 
by cordial relations with Alexander of Serbia and Ban Jelacic of 
Croatia. He was buried on the summit of Mount Loveen. 

Nicholas I. — ^His nephew Danilo 11 . on accession divested him- 
self of the episcopal office and became Gospodar. or Lord. He 
iv/ice defended Montenegro against the Turks, defeating them 
near Oslrog in 1853 and at Grahovo in 1858, thus vindicating that 
iri(le])cndence which the Porte had challenged. On Aug. 11, i860, 
he was murdered at Persano, by an act of private revenge, and 
was succeeded by his nephew Nicholas (g.v.), who in 1862 had to 
defend his country against a fresh Turkish invasion. In the 14 
years of peace that followed he began to transform the rude clan 
levies into a modern army, and helped by Russian subsidies, estab- 
lished the first secondary schools. In 1868 he granted to Monte- 
negro her first constitution, with a premier and a Cabinet of five: 
but he remained an autocrat, wdth full control of policy and 
revenue, and grew rich at the country’s expense. In iS6g he with 
difliculty held back his people from helping the ri.sing of the 
Krivosije against Austria: but when in 1875 Hercegovina and 
Bosnia revolted against the Turks, similar tactics became impossi- 
ble, and early in July 1876 he and prince Milan of Serbia jointly 
declared war on behalf of the insurgents. Though more success- 
lul than Serbia — ^he occupied Niksic and reached the coast at 
Antivari — ^he was obliged to conclude an armistice in November, 
and to await the decision of the Great Powers. The Treaty of 
Berlin assigned to Montenegro Niksic, Podgorica, Antivari, Plava 
and Gusinje: but owing to the stout resistance of the Muslim 
and Albanian population of the two latter places they were, by 
a subsequent deci.sion of the Powers (April 18, 1880), restored to 
Turkey, while the Hoti and most of the Klementi tribes were 
given to Montenegro. This also proved incapable of execution, 
and in the end Montenegro received Dulcigno in exchange for 
I’lava and (jusinje. The new settlement could only be enforced 
after an international fleet under Admiral Seymour had appeared 
before Dulcigno and after the Turks had reduced the Albanian 
recalcitrants to order. The Treaty of Berlin contained further 
Gau.ses restricting Montenegro’s right to build ships and railways 
and placing the maritime control of her coasts in Austria-Hun- 
gary’s hands: while that Power’s occupation of the Sandjak kept 
-Alontenegro and Serbia artificially separate for another 34 years. 

For 30 years Montenegro enjoyed profound peace under the 
autocratic rule of Prince Nicholas, who in 1896 celebrated the 
'’ccond centenary of his dynasty and allied himself by marriage 
'vith the Russian and Italian dynasties, his fourth daughter Helen 
becoming Queen of Italy in 1900. In 1900 Nicholas assumed 
the title of Royal Highness, and on August 28, 1910, proclaimed 
himself king. In the late ’80s he was greeted by Tsar Alexander 
ni. in a public toast as Russia’s only friend in Europe: and his 
i^ussophil tendencies grew more marked as Milan Obrenovi (5 of 
i^erbia threw himself into the arms of Austria-Hungary. It was 
Russia who arranged the marriage of Nicholas’s daughter Zorka 
'^’ith Prince Peter, the exiled head of the rival Karagjorgjevi <5 
fiynasty; and their son Alexander, afterwards king of Yugo- 
'^iiivia, was born at Cetinje. Nicholas had shown his Slav sym- 


pathies in early life, and followed the literary tradition of his 
granduncle by composing a drama entitled The Empress of the 
Balkans y and the popular song “Onamo, ’Namo,” with its dream 
of reoccupying the lost lands of the Serb. As an old man he 
undoubtedly dreamt of supplanting the Karagjorgjevic and unit- 
ing the race under the Pctrovic dynasty. 

The Balkan Wars and World War 1912-18. — ^The great 
poverty of Montenegro, in marked contrast to the relative wealth 
of its ruler, led to unrest and emigration: even in normal times 
it could not produce enough grain for its scanty population. In 
1905 Nicholas found it advisable to proclaim a new constitution, 
providing a parliament of 76 members (14 nominated ) but leaving 
the manner of election to the Mini.stry of Interior, which thus 
ordered public voting and exerci.sed great pressure. At first the 
Progressives under Radulovic were allowed to take office, but 
their reforming zeal at home and their advocacy of union with 
Serbia soon led to a breach with the prince, who dissolved parlia- 
ment and henceforth governed by creatures of his own. In 1908 
followed the famous Cetinje Bomb Trial, which aimed at dis- 
crediting the unionist movement, and which, though remaining a 
mystery, was known to have had connections with the. Zagreb 
Trea.son Trial of the following year. Nicholas’s assumption of the 
royal title in 1910 was intended as a fresh move against Serbia, but 
the course of Balkan events after the Turkish Revolution .soon 
made co-operation between Cetinje and Belgrade again inevitable. 
Indeed Montenegro not merely joined the Balkan League, but was 
the first to declare war upon Turkey in October 1912. The lack 
of heavy guns and the imperfect discipline of his gallant troops 
compelled Nicholas to resort to Serbian military aid on a con- 
.siderable scale, before Scutari could be reduced in April J913. 
Austria-Hungary insisted upon the surrender of Scutari to the 
new Albania, and threatened war Nicholas only yielded to an 
international naval blockade of the Montenegrin coast, and Ser- 
bian troops were withdrawn from the Adriatic. The first Balkan 
war gave Montenegro and Serbia a joint frontier, the former 
Sanjak of Novi Pazar being partitioned between them; and Monte- 
negrin troops joined Serbia against Bulgaria in the second Balkan 
war. Early in 1914 the Montenegrin .statesman, Miuskovic, began 
serious discussions with Pasic for a financial and customs union 
between Serbia and Montenegro, a fusion of the two armies, a 
joint foreign policy and diplomatic representation, but retention 
of the two dynasties. 

These negotiations became known to Vienna, who warned 
Petrograd that “Austria-Hungary would not remain a silent ob- 
server,” and regarded union as a challenge to her Adriatic inter- 
ests. On this, Sazonov advised Pa.sic to postpone the negotiations. 
But the movement for union was rapidly becoming irresistible 
when the World War broke out and the two Stales found them- 
.selves side by side in resistance to Austria-Hungary. Prince 
Nicholas and his sons were, however, jealous and reserv(*d, block- 
ing the action of the Serbian General Jankovic, who had been 
sent at Rus.sia’s instance to reorganize the Montenegrin army. 
In May 1915 Prince Peter had a secret meeting in Dalmatia with 
the former Austro-Hungarian military attache, Hubka, and in 
November, during the invasion of Serbia, Crown Prince Danilo, 
through his friend Baron de Kruyff in Sofia, made overtures to 
the Central Powers, offering to cut off the Serbian relreut to the 
coast in return for territorial concessions to Montenegro in 
western Serbia and northern Albania. 

During the retreat the attitude of the Montenegrin dyna.sty 
remained highly equivocal, and the key position of Mount LovCcn 
was surrendered to the Austrians almost without a struggle. Parlia- 
ment voted unanimously in favour of holding out to the end with 
Serbia, but the king negotiated on his own initiative without 
authorization from his Government, and on Jan. 1916 addressed 
a telegram of submission to Francis Jo.seph. Failing to obtain 
the terms which he had hoped, he and his family, with the premier 
Miu§kovi^, fled to Italy. During the next two years his .second 
son. Prince Mirko, intrigued in Vienna and was connected with 
various Austrophil projects for a vassal Yugoslav state under 
the Petrovid dynasty; he died in 1918 in an Austrian sanatorium. 
Meanwhile, King Nicholas resided in France and tried to silence 
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criticism from the Left by making Radovic his premier. But 
when the latter advocated the formal proclamation of union and 
a simultaneous abdication of Nicholas and Peter in favour of the 
Prince Regent Alexander, Nicholas threw himself definitely into 
the arms of the anti-unionists, and by the end of the war found 
his court reduced to a tiny clique of personal dependents and 
adventurers. 

Union with Serbia^ — ^\Vhen Austria-Hungary collapsed in 
October 1918 and national councils were erected in all the Yugo- 
slav provinces, the current in Montenegro set more strongly than 
ever in favour of union. A National As.sembly was convoked on 
November 12 at Podgorica and proclaimed the deposition of the 
Petrovic dynasty and the union of Montenegro with Serbia. On 
the death of Nicholas the royal title fell into abeyance, as Crown 
Prince Danilo did not wish to assume it and his nephew Michael 
was a minor. 

The long strain of war increased the already chronic mi.sery 
tenfold, and acute discontent was aroused by the bad admini.stra- 
tion, favouritism and ccntrali.st tendencies of Belgrade. There 
were numerous cases of brigandage and party vengeance which 
were conveniently misrepresented abroad as a movement for in- 
dependence. In 1924, however, a marked improvement began. 
In the summer of 1925 King Alexander paid his first official visit 
to Montenegro, and the remains of his greai-great-grand-uncle the 
Vladika Peter (the greatest of Serbian poets) were transferred to 
a mausoleum built at the king s exi)ense on the summit of Loveen 
by the Dalmatian sculptor Mestrovic. (See Yugoslavia.) 

Bibliography. — Sec Coquellc, Ilistoire du Afontenegro (Paris, 
1895) i K. Wyon and G. France, The Black of the Black Mountain 
(1911); T. Hozovic and Jovan Djonovic, Crmi Cora i Napredm 
Pokret (Montcncf^ro and the Progressive Movement) (Belgrade, 
(iQii); T. Bozovic and Jovan Djonovic, Crna Gora i Napredni 
II Montenegro nella guerra europea (1917) ; L. Bresse, Lc M ontenegro 
Inconnu (Paris, 1920) ; Le Bulletin M ontenegrin (Paris, 1916-18) ; 
.\. Saulic, Crna Gora (Belgrade, 1924) ; articles by Miu.skovic, 
Plamenac and other leading Montenegrins in Nova Evropa of Zagreb. 

(R. W. S.-W.) 

MONTE OLIVETO MAGGIORE : see Asciano. 
MONTEPULCIANO, town and episcopal .see, province of 
Siena, Tuscany, Italy, 44 m. S.E. of it by rail. Pop. (1921), 
5*537 (town); 15,959 (commune). The town, 6 m. W, of the 
station, crowns the summit of a hill (1,984 ft.), and is surrounded 
by mediaeval walls. Protected by Siena till 1202, it declared for 
Florence and thenceforward passed from one mistress to the other, 
until it finally became Florentine (1559). Most of the buildings 
belong to the Renaissance, except the castle and the 14th-century 
Palazzo Pubblico. There are fine private houses by Antonio da 
Sangallo the elder (i455?-i534), Baldas.sare Peruzzi (1481- 
1536) and Vignola (1507-1573). The beautiful church of S. 
Biagio — Sangallo s masterpiece — ^was built in 151S-45. The 
cathedral built by Bartolommeo Ammanati (1570), contains a 
large altar-piece by Taddeo di Bartolo of Siena, and the frag- 
ments of the tomb of Bartolommeo Aragazzi, secretary of Pope 
Martin V., erected by Michelozzo (1427-36). Montepulciano is 
famous for its wine, and was the birthplace of Politian (q.v.) 
and of Cardinal Bellarmine (1542-1621). 

See F. Bargagli-Petrucri, Montepulciano^ Chiusi, &c. (Bergamo, 
1907). 

MONTEREAU, a town of northern France, in the depart- 
ment of Seine-et-Marne at the confluence of the Yonne with the 
Seine, 21 m. S.E. of Melun by rail. Pop. (1926) 8,917. The 13th 
century church has a facade of the Renaissance period. The in- 
dustries include the manufacture of porcelain, fire-proof and 
decorative bricks, boots and shoes and agricultural machines and 
colours and varnish, and trade is in grain, cattle and agricultural 
produce. Among the institutions are a tribunal of commerce and 
a chamber of arts and manufactures. Montcrcau in the beginning 
of the 15th century was of some importance. Here, on the bridge 
over the Yonne, Jean Sans-Peur, duke of Burgundy, was assas^ 
sinated in the presence of the Dauphin, afterwards Charles VII., 
in 1419. In 1438 the town was captured by Charles VII., and 
during the wars of religion it was several times taken and retaken. 
In 1814 Napoleon gained a victory at Montereau over the Wiirt- 


temberg troops under Schwarzenberg. 

MONTEREY, a city of Monterey county, California, U.S.y 
90 m. S. by E. of San Francisco, at the south-east extremity 
Monterey bay, a deep indentation of the coast, 22 m. across fro 
headland to headland and 10 m. wide. It is served by the Southc 
Pacific railway and (for freight) by coastwise steamship liru 
other communities on the peninsula. The Presidio of Monten 
is the centre of many historic associations, and since 1881, wb 
the Southern Pacific company built the Del Monte hotel (in t] 
midst of beautiful and extensive grounds, a mile or so to the east 
the city, and the rest of the peninsula, have been one of ti 
favourite year-round resorts of the coast. Rocky shores crowin 
with ancient twisted cypresses and pines, ocean and bays on thr 
sides and sloping tree-clad hills, provide great natural beauty, ai 
the climate is mild and equable, rarely reaching a temperatu 
below freezing or above 80 F. Many artists and writers have tin 
homes here, and at Carmel-by-the-Sea, Pacific Grove, and tl 
other communities on the peninsula. The Presidio of Monterc 
partly within the city limits, is an important U.S. army post. Tl 
waters of Monterey bay have a great variety and abundance 1 
fi.sh. A fleet of over 100 small boats is engaged in the fishing i 
dustry, and there arc sardine canneries in the city. The sardii 
catch in 1927 was 173,881,177 pounds. The commerce of tl 
harbour (381,374 tons in 1925, valued at $19,747,214) is increa 
ing. A municipal wharf was built in 1925. Since 1925 the city h 
had a commission-manager form of government. 

History. — Monterey Bay was discovered by Viscairio in i6c 
and named after the then viceroy of New Spain, and in May 177 
it was rediscovered by Father Junipero Serra and Capt. Gaspar ( 
Port old. The Franciscan mission of San Carlos was founded he 
on June 3, 1770. It was moved almost immediately to Carm 
valley, where Father Junipero built the church in which his r 
mains now rest. A presidio was completed in 1778. Until tl 
coming of the Americans Monterey was the gayest and mo.st an 
bitious city of California, the principal military, commercial ar 
financial centre. In 1818 it was captured and held briefly by 
Buenos Aires privateer. It played an important part in the jea 
ousies that divided the northern and the southern settlement 
Except for a short time (1845-47) it was the capital of Calif orn 
until the con.st.it ution of the new State was adopted in 1849. 
was the county seat until 1872. After the discovery of gold its in 
portance declined and San Francisco took the leading place. Tl 
flag of the United States was raised over Monterey for a day i 
1842, and again, permanently, on July 7, 1S46. The first Americy 
newspaper on the coa.st was published here, and here (in Coltc 
hall in Sept. 1S49) met the convention which framed the first Coi 
stitution of the State. Colton hall is now u.sed as the city-hal 
The first theatre in California, the first brick house and the lin 
hou.se of planed lumber, were built here, and are still standinj 
as is also the old custom house, which has flown the flags of Spaii 
Mexico and the United States. 

MONTERO RIOS, EUGENIO (1832-1914), Spanish pol 
tician, was born at Santiago de Compostela, Corunna, Nov. i, 
1832. In 1864 he was appointed professor of canon law at tl 
university of Madrid, and in 1869 entered the Cortes. He followe 
Ruiz Zorilla and as Minister of Justice in General Prim’s Cabint 
he introduced a number of important judicial reforms and clre’ 
up the act of abdication of King Amadeo. In 1881 he helped t 
found the Radical party and became Minister of Justice in i8S( 
From 1894-5 he was president of the Senate. He was chief of th 
Spanish delegation which negotiated the Treaty of Paris with fh 
United States at the close of the Spanish-Amcrican War of tSu^ 
In 1899 he was again president of the Senate. In 1903 he v.':i 
elected leader of the Liberal party and in 1905 became Prim 
Minister. He resigned the leadership of the Liberal party in 1 00 
and was president of the Senate for the third time from 1909-M 
He died at Madrid on May 12, 1914. 

MONTERREY, capital of Nuevo Leon, on the Santa Cat a 
lina river, 45 m. N.E. of Saltillo, Mexico. At this stronffl: 
fortified city, on Sept. 19-24, 1846, occurred one of the hardes 
fought battles of the war between Mexico and the United Statr 
(1846-48). Some 10,000 Mexicans under Gen. Ampudia 



MONTE SAN GIULIANO— MONTESQUIEU 


risoned Monterrey, against which 3,080 American regulars and 
;^.i50 volunteers commanded by Maj.-Gen. Zachary Taylor ad- 
vanced. As the Americans approached the town (Sept. 19) they 
were greeted by a sharp fire. To reduce the stronghold they were 
equipped with only 4 field batteries, a 24 lb. howitzer and one 
10 in. mortar, but information revealed that the western end of 
ihe city was vulnerable in flank. Colonel Worth, with about 2,000 
men, advanced to that quarter in order to turn Independence Hill 
and occupy the Saltillo highway, which was the only avenue of 
retreat southward for the Mexicans. Having moved forward 
about 7 m. through thick country he was stopped by darkness 
and a heavy storm. The next day he repulsed a charge of 
Mexican cavalry, assaulted Federation Ridge, took three forts, 
and succeeded in sending forward to Independence Hill, the main 
llank position, about 500 regulars. Meanwdiile, at the eastern 
end of the city, Taylor had not succeeded so well. Col. Garland, 
being sent forward with little more direction than that he should 
take his column off to the left, advanced through fields, thickets 
and crooked streets in the face of a withering lire. The American 
artillery could do little execution and the units without much 
(cntralized leadership were separated. At a crucial moment, 
however. Col. Jefferson Davis led a charge that look the prin- 
( ij)al outlying fortress, but the First Ohio regiment farther to 
the right had to retreat with heavy loss. On the western side of 
the town, Worth's troops, having crouched at the base of Inde- 
pendence Hill all night in the rain and cold, quietly crawled at 
(lawn toward the summit, where they took the crest and sent the 
garrison fleeing (Sept. 22). The next morning Col, Quitman, who 
was occupying the captured works on the east side of the town, 
started an attack from house to house on his own initiative. 
Hearing Worth’s cannon, which had been dragged to the lop of 
Independence Hill, tiring with effect, Quitman’s scattered men 
ilo.sed in. Worth, now feeling from the firing heard from Quit- 
nian’s troops that a general engagement was taking place, .started 
toward the town. Leaving a force to guard the Saltillo highway, 
he had his men with pickaxes, crowliars and shells with fuses, work 
irom house to house. At noon both sides, weary of the .struggle, 
rested. Night fell wdth the Mexicans cooped in the Plaza. When 
(he morning came (Sept. 24) the Ohio volunteers, who had lak(m 
the place of Quitman's troops, prepared to renew hostilities when 
a bugle in front sounded a parley. Aminidia ])roposed ;in arinis- 
:ice, to which Taylor acceded. In consideration of the receipt of 
Ihe city by the Americans, the Mexicans were allowed to retain 
their individual arms, ammunition and six field pieces. I’he 
American loss had been heavier than that of the Mexicans. 

JliiiLiooKAi’iiY. — J. II. Smith, Tht' War with Mexico, vol. i. (igiy) ; 
ti. H. McClellan, The Mexican War Diary (1917); C. M. Wilcox, 
History of the Mexican War (1892) ; W. A. Ganoc. The History of the 
f uitee! States Army (19:54) ; Original Correspondence and Reports in 
Old Files Section, Adjutant General’s Office (Washington, I).C.). 

(W. A. G.) 

MONTE SAN GIULIANO, town and episcopal sec, Sicily, 
l»rovincc of Trapani, 2 m. E.N.E. of it, on the summit of an iso- 
l.ited bare hill, which rises 2,465 ft. above the sea. Pop. of com- 
mune (1921'), 31,148; of town, 1,^404. The town occupies the 
die of the ancient Eryx, a city of the Elymi. {Scr Sicily.) It was 
i imous for the temple of Venus Erycina on the .summit of the 
iimuntain. The town was seized by Pyrrhus in 2 78 i3.(\, and by 
Hamilcar Barcas in 243-241, and was ceded to Rome at the end 
of the First Punic War. In Roman times the temple possessed 
o rritory of its own, and a considerable number of female slaves. 
I'^yx was the residence of the quaestor of the western half of the 
J^Iand, and Verres spent some lime here. Considerable portions of 
the city wall (a Roman reconstruction), are preserved on the 
north-west (on the east and south are precipitous cliffs). The 
'mediaeval castle, with three lofty towers guarding the entrance, 
o< cupies the south-eastern extremity of the town. The cathedral 
^ ^Si4), has a fine porch and Gothic facade. 

^^e J. Kromayer, Antike Scklachtf elder iii. i (Berlin, 1912), who 
nuintains that the present town occupies only the acropolis, and that 
flio city, which was occupied by Hamilcar, lay further to the north-west. 

MONTE SANT* ANGELO, a town of Apulia, Italy, pro- 
vince of Foggia, 10 m. N. of Manfredonia by road, 2,765 ft. above 


sea-level, on the southern slopes of Monte Gargano. Pop. (1921), 
21,547 (town); 23,573 (commune). It has a ruined Norman 
castle and a famous sanctuary of S. Michele, founded in 491 over 
a cave in which the archangel is said to have appeared to S. Lau- 
rentius, archbishop of Sipontum; the bronze doors, made in Con- 
.stantinople, bear the date 1076. The octagonal campanile dates 
from 1273. The portal of S. Maria Maggiore is noteworthy. The 
Tomba lii Rotari is a domed building of the Norman jx*riod. 

Sec S. Beltramclli, ll Gargano (Bergamo, 1907), well illustrated. 

MONTESPAN, FRANgOISE-ATH^INAiS DE PAR- 
DAILLAN, Marquise de (i()4i-i 707 ), mistress of Louis XIV., 
was born at the chateau of Tonnay-Charentc (Charente-Inferie- 
ure) the daughter of Gabriel de Rochechouart, due de Mont- 
martre. In 3661 she became maid-of-honour to Queen Maria 
Theresa, and two years later .she married L. H. de Pardaillan de 
Gondrin, marquis de Montespan, by whom she had two children. 
A beautiful and brilliant woman, .she became mistress of Louis 
XIV. in 1667. The first of the seven children Mine, de Montes- 
pan bore to the king was born in March 1669, and was entrusted 
to Mmc. Scarron, the future Mine, de Maintenon, who acted as 
companion to Mine, de Montespan while the king was away at 
the wars. The eldest, Louis Auguste, became due de Maine, the 
.second, Louis (.'esar, conUe de Vexin, and the third, Loui.se Fran- 
(^oi.se, demoiselle de Nantes (afterwards duches.se de Bourbon). 
The.se children were all legitimatized in 1673. When Louis’s 
affection .showed signs of cooling. Mine, di* Montespan resorted to 
magic. The frequent occurrence of her maid's name in the evi- 
dence before the Chainbre Ardent e threw sus])icion on her con- 
nection with La Voisin, but the affair was hushed up. {Sec La 
V(ji.s 3 N, C., for an account of the poisoning affair.) 

In 1691, Mine, de Montespan retired to the (^invent of St. 
Jo.se])h with a pension of half a million francs, and honours for 
the members of her family. She was a generous patron of letters, 
and befriended Corneille, Racine and La Fontaine. She died at 
Bourbon I’Archambault on May 27. 1707. 

See P. Clement, Madame de Montespan et Toms XIV. (1869); 
monographs by .\rsene Houssaye (J8L5) and by 11 . Williams (190.S) ; 
al.so J. I^air, Louise de la VaUiere (Eng. trans., 1908) ; F. Funck-Bren- 
tano, Le Ihame des Poisons (iS()9) ; A. Durand, “Un episode du grand 
regne*,” in Rev. des questions hist. (Paris, i8b8) ; the contemporary 
memoirs of Mme. de Sevigne, of Saint-Simon, of Bussy-Kabutin and 
others; also the proceedings of the Chambre Ardente preserved in the 
Archives de la Bastille (.\rsenal library) and the notes of La Revnie 
preserved in the Bibliothequc Nationale. She figures in V. Sardou’s 
play, //Affaire des poisons (1907). 

MONTESQUIEU, CHARLES LOUIS DE SE- 
CONDAT, Baron de la Brede et de (1689-1755), French 
philosophical historian, was born at the chateau of La Brede, near 
Bordeaux, in January 1689. His mother was Marie Francoise de 
TVnel, the heiress of a (iascon-Engli.sh family. She had brought 
La Brede as a dowry to his father. Jacques de Secomlat, a mem- 
ber of a good if not extremely ancient hou.se, whiih .seems first 
to have risen to imiiortarice in the early days of the i 61 h century. 
The title of Montesquieu came from his uncle, Jean Bajjtiste de 
.Setoridat, “president a morlier” in the parliament of Bordeaux — 
an important office, which, as well as his title, he left to his 
nephew. Monte.squieu was in his youth known as M. de la Brede. 
His mother died w’hcn he was seven years old. The boy was edu- 
cated at the Oratorian school of Juilly, near Meaux, and after- 
wards at liordeaux. His father died in 1713. and a year later 
Montesquieu was admitted counsellor of the parlement. In 1715 
he married Jeanne Lartigue, an heiress, plain, .somewhat ill-edu- 
cated, and a Protestant. They appear to have lived on good 
terms. In 1716 his uncle died, leaving him his name, his im- 
portant judicial office and his whole fortune. 

He continued to hold his presidency for twelve years, and 
he contributed papers on philosophy, politics and natural science 
to the Bordeaux Academy. During the earlier years of his presi- 
dency he finished the Lettres pcrsancs^ printed anonymou.sly at 
Amsterdam, 1721. though Cologne appears on the title-page. In 
the guise of letters written by and to two Persians of distinction 
travelling in Europe, Montesquieu .satirized unmercifully the 
social, political, ecclesiastical and literary follies of his day in 
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France, and indulged in a great deal of the free writing which was I Turgot’s second Sorbonne Discoursy contains, in proportion to its 


characteristic of the tale-tellers of the time. But what scandalixed 
grave and precise readers naturally attracted the majority, and 
the Lettres persanes were very popular, passing, it is said, through 
four editions within the year, besides piracies. Then the vogue 
suddenly ceased, or at least editions ceased for nearly nine years 
to appear. Possibly a formal ministerial prohibition was the 
cause of this; for, though the regent and Guillaume Dubois must 
have enjoyed the book thoroughly, they were both shrewd enough 
to perceive that underneath its playful exterior there lay a spirit 
of very inconvenient criticism of abuses in church and state. The 
fact is that the Lettres persanes is the first book of what is called 
the Philosophe movement. It is amusing to find Voltaire describ- 
ing the Lettres as a “trumpery book,” a “book which anybody 
might have written easily.” It is not certain that, in its peculiar 
mixture of light badinage with serious purpose and moderation, 
X'oltaire could have written it himself, and it is certain that no 
one else at that time could. 

Montesquieu composed for, or at any rate contributed to, one 
of the coteries of the day the clever Dialogue de Sylla et d' 
Eucrate, in which the dictator gives an apology for his conduct, 
f or Mile, de Clermont he wrote the curious prose-poem of the 
Temple de Guide, A later jcu d^esprit of the same kind, which is 
almost but not quite certainly Montesquieu’s, is the Voyage d 
Paphos, in which his warmest admirers have found little to 
praise. In 1725 Montesquieu was elected a member of the 
Academy, but an almost obsolete rule requiring re.sidcncc in Paris 
was appealed to, and the election was annulled. In 1726 Montes- 
quieu sold the life-tenure of his Bordeaux office, reserving the 
reversion for his son, and went to live in the capital, returning, 
however, for half of each >'car to La Brede. Fleury, a precisian 
in many wa>'s, was shocked by the Lettres Persanes, and his oppo- 
sition had to be overcome before Montesquieu was admitted, in 
January 1728, to the Academy. 

Almost immediately afterw’ards he started on a tour through 
Europe to observe men, things and constitutions. He travelled 
through .Austria to Hungary, but was unable to visit Turkey 
as he had proposed. Then he made for Italy, where he met 
Chesterfield. At \>nicc, and elsewhere in Italy, he remained 
nearly a year, and then journeyed by way of Piedmont and the 
Rhine to England. Here he stayed for some eighteen months, and 
acquired an admiration for English character and polity which 
never afterwards deserted him. He returned, not to Paris, but 
to La Brede, and to outward appearance might have seemed to 
he settling dowm as a squire. He altered his park in the English 
fashion, made sedulous inquiries into his own genealogy, arranged 
an entail, asserted, though not harshly, his .seignorial rights, kept 
poachers in awe and so forth. But in his great study at La Brede 
(a hall rather than a study, some 60 ft. long by 40 wdde) he was 
I onstantly dictating, making abstracts, revising essays, and in other 
ways preparing his main book. He may have thought it wdse to 
.soften the tran.'^ition from the Lettres persanes to the Esprit das 
lots, by interpo.'^ing a publication graver than the former and less 
elaborate than the latter. The Considerations sur les causes dc la 
i^randeur et dc la dixadcncc des Romeuns appeared in 1734 ^1 
Amsterdam, without iJie author’s name. This, however, w^as per- 
fectly well known; indeed, Montesquieu formally prc.sented a copy 
to the French Academy. I 

But the author’s reputation as a jester stuck to him, and the 
salons affected to consider the Lettres persanes and the new book | 
respectively as the “grandeur” and the “decadence de” M. dc 
Montc.squieu; but more serious readers at once perceived its 
extraordinary merit, and it was eagerly read abroad. A copy anno- 
tated by Frederick the Great, was abstracted from the Potsdam 
library by Napoleon. The book is (putting Bossuet and Giovanni 
Vico aside) almost the first important essay in the philosophy of 
history. The point of view is entirely different from that of Bos- 
suet, and it seems entirely improbable that Montesquieu knew 
anything of Vico. It is grave and destitute of ornament, but i 
extraordinarily luminous. Printed in large type with tolerably I 
abundant notes, it fills but two hundred pages in the standard edi- 
tion of Montesquieu’s works. But no work of the century, except 


size, more weighty and original thought on historical subjects, 
while Montesquieu has over Turgot the immense advantage of 
style. 

Montesquieu, though he was now advanced with his magnum 
opus, IJEsprit des Lois, published in the interim new editions ot 
his earlier works, and made frequent visits to Paris. He did not 
begin the final task of composition till 1743. Two years of un- 
interrupted work at La Brede finished the greater part of it, anil 
two more the rest. It was finally published at Geneva in the 
autumn of 1748, in two volumes quarto. Before publication 
Montesquieu summoned a committee of friends, according to a 
very common practice, to hear and give an opinion on his work. 
It consisted of Henauit, Helvetius, the financier Etienne de Sil- 
houette, the dramatist Saurin, Cr^billon the younger, and Fon- 
tenelle. They unanimously advised the author not to publish a 
book which has been described as “one of the most important 
books ever written,” and which may be almost certainly ranked 
as the greatest book of the French i8th century. 

Montesquieu, of course, did not take his friends’ advice. The 
Esprit des lois represents the reflections of a singularly clear, 
original, and comprehensive mind, corrected by forty years’ study 
of men and books, arranged in accordance with a long deliberated 
plan, and couched in language of remarkable freshness and idio- 
syncrasy. In the original editions the full title runs URsprit des 
lois: ou du rapport que les lois doivent avoir avec la constitutiov 
de cheque gouverncment, les mceurs, le climat, la religion, le com- 
inerce, etc. It consists of thirty-one books, which in some edi- 
tions are grouped in six parts. Speaking summarily, the first part . 
containing eight books, deals with law in general and with forms 
of government ; the second, containing five, with military arrange- 
ments, with taxation, etc.; the third, containing six, with manners 
and customs, and their dependence on climatic conditions; the 
fourth, containing four, with economic matters: and the fifth, 
containing three, with religion. The last five books, forming a 
kind of supplement, deal specially with Roman, French and feudal 
law. The spirit of moderation which distinguishes its views on 
politics and religion was indeed rather against it than in its favour 
in France, and Helv6tius had definitely assigned this as the reason 
of his unfavourable judgment. On the other hand, if not destriu - 
live it was sufliciently critical, and it raised enemies on more than 
one side. The book (not altogether with the goodwill of the pope ) 
was put on the Index, and the Sorbonne projected, though it 
did not carry out, a regular censure. Opposition gradually died 
away; even Voltaire, who was his decided enemy, was forced 
at length to speak in public, if not in private, complimentarily m 
the Esprit, and from all parts of Europe the news of succo.^ 
arrived. 

Montesquieu enjoyed his triumph rather at La Br6dc than at 
Paris. He spent much of his later years in the country, thoiigl 
he sometimes visited Paris, and on one visit procured the relea>» 
of his admirer La Bcaumelle from an imprisonment which Ln 
Beaumelle had suffered at the instance of Voltaire. The curiou*- 
little romance of Arsace et ismenie, a short and unfinished treat is* 
on Taste, many of his published Penstxs, and much unpublished 
matter date from the period subsequent to the Esprit des lois. 
At the end of 1754 he visited Paris, with the intention of getting 
rid of the lease of his house there and finally retiring to La Brede. 
He died on Feb. 10, 1755, was buried in the church of Si 
Sulpice. 

At the beginning of the next century the vicomte dc Bori;d(i 
classed Montesquieu wih Racine and Bossuet, as the object of 2 
“religious veneration” among Frenchmen. The statement requi 
qualification; it is true of the modferate reforming party in Frarct 
of the generation after the death of Montesquieu. Profcs>ci 
Saintsbur>^ has said that “the real importance of the Esprit d-: 
lois, however, is not that of a formal treatise on law, or even 
polity. It is that of an assemblage of the most fertile, original and 
inspiritlDg views on legal and political subjects, put in language' 
of singular suggestiveness and vigour, illustrated by example' 
which are always apt and luminous, permeated by the spirit ot 
temperate and tolerant desire for human improvement and happJ- 
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ness, and almost unique in its entire freedom at once from doctrin- 
airism, from visionary enthusiasm, from egotism< and from an 
undue spirit of system.” 

The best edition of Montesquieu is that of Edouard Laboulayc 
17 vols., Paris, i 87 S- 79 ). the best biography that of Louis Vian 
(Paris, 2nd ed., 1879). There is a good modern edition of the Lettres 
persanes by H. Backhausen (2 vols., ,1913), for the Snc. ties textes 
ininQah moderncs. The bibliography of Montesquieu was dealt with 
tjy L. Dangeau in 1874. There is known to exist at La BrMc a great 
mass of MS. materials for the Esprit des lois, additional Leilres 
persanes, essays, and fragments of all kinds, diaries, letters, notebooks 
and so forth; in 1891 Baron Charles de Montesquieu published Deux 
opuscules of his ancestors, and in 1899 Baron Gaston dc Montesquieu 
added Pensies, etc. See Currespondanre de Montesquieu ed. F. (icbelin 
and A. Morizc (2 vols., 1914) ; also Ch. Gudin, Le Spinozisme dr 
Montesquieu (191 t) ; and H. Knust, Montesquieu und die. V erjassuny,en 
tier Vereinigten Staaten von Amerika (Munich, 1922). 

MONTESSORI, MARIA (1869- ), Italian educationist, 

was born at Chiaravalle near Ancona. She studied at the Uni- 
versity of Rome and graduated in medicine in 1894, being the 
lir.st woman in Italy to do so. She then took up the subject of 
educating defective children. From the experience thus acquired, 
she came to the conclusion that similar methods might be applied 
10 normal children of a lower age, and after a series of experi- 
menls on a small scale she extended them to a large number of 
children in certain private and public infant schools in Rome. Dr. 
Montessori encountered a good deal of opposition from advocates 
of orthodox methods in education who regarded her system as 
destructive of discipline. At the same time she was warmly sup- 
lK)rted by a certain number of enthu.siastic reformers. From 
1900 to 1907 Dr. Montessori lectured on pedagogical anthropology 
at the University of Rome and in 1922 was appointed Govern- 
ment inspector of schools in Italy. Her ideas on education are 
set forth in The Montessori System (1912), which has been trans- 
lated into English and other languages. (.Sec Education; Mon- 
TDSSORI System.) 

MONTESSORI SYSTEM. The Montessori method is a 
system of education originated by Dr. Maria Montessori, an 
Italian doctor of the University of Rome. Her first book, The 
Montessori Method, was published in 1912. It described experi- 
ments made with little children (ages 3 to 6) in the slum quarters 
of Rome, in so-called ‘‘Children’s Houses” {Case del Bambini) or 
rooms set apart in the courtyards of large tenement buildings as 
part of a reformed dwelling scheme inaugurated by E. Talamo. 
Dr. MonLc.ssori began her studies of educational problems with 
defective children. Working on lines first laid down by the 
French physician, Dr. Seguin, she achieved startling results; 
idiot children under her tutelage passing the State examination in 
reading and writing for normal children. She then turned her at- 
tention to the education of normal children, oince it seemed to her 
that if backward children by educational means could be led to 
overtake normal children, it should be possible to produce still 
more startling results with the normal child. A year in the Casa 
dei Bambini justified her hopes. These schools became world- 
famous, and were visited from all parts. 

Before starting work with normal children Dr. Montessori had 
fxamined the educational systems of Europe, and to her it .seemed 
:islonishing to find ever)nvhere the children reduced to immobility 
in the clas.s-rooms “like rows,” as she said, “of buttertlics trans- 
fixed with a pin.” Such children, she declared, were not “di.sci- 
idinecl but annihilated.” In her schools the contrary jiractice wp 
established. Freedom of movement was the rule, provided it did 
not transgress the borders of good manners, social order and har- 
mony. She proved that on these lines an astonishingly perfect 
discipline can be built up, even with quite tiny children. The 
children worked happily together moving independently to and 
^ro, as in a well-ordered community of adults. Such “free dis- 
cipline,” as it is now called, is beginning to be everywhere adopted 
ill schools. 

But another, and, if anything, more profound aspect of her work 
’iys in the “educational apparatus” or “didactic material” spe- 
cially provided. Building on the work of Seguin, Dr. Montessori 
discovered that it is possible to devise objects of a very simple 
iind yet exact type which provoked in the young child a profound 
^‘eaction of interest and attention, such as she, in common with I 
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previous p.sychologists, had never believed possible. At first, she 
tells us, she could hardly believe her eyes. Little children of be- 
tween three and four would repeat an exercise with an air of con-- 
centration and indifference to surrounding distractions, that we 
have been liithcrto accustomed to associate only with men of 
genius. Such a period of “work” might continue from a quarter of 
an hour to an hour, and then the child would seek other work, 
upon which he would concentrate in a similar way. Moreover, 
the child did not seem tired, as after an enforced effort, but rather 
refreshed and tranquillized. Indeed, disorderly children — those 
of a type likely at any moment to lapse into some form of in- 
discipline — invariably acquired inward .stability once they had 
entered upon this form of spontaneous work. The teacher in the 
second and subsequent years of the class’s formation had very 
little to do in the direction of maintaining order. 

This set her the more free for a delicate and exacting portion 
of her work, the teaching of the children by giving them little, 
mainly individual, lessons at appropriate moments, and in intro- 
ducing them to new portions of the material as required. Wher- 
ever movements are involved, the teacher shows in the first 
instance the precise and best way of performing the movement. 
'I'his prevents the formation of an imperfect habit and has uni- 
versal importance, as all teachers of music or games are aware. 
Thus childrt‘n, at an early age, can scrub a table and consider it 
part of the fun not to spill a drop of water; they can wash-up 
after meals, wring out and iron their little dusters, etc. Little 
waiters carry round the dishes at meals, and it is no uncommon 
sight to see a child of three in sole charge of the soup tureen. 

Children in the Casa dci Bambini learn to write, read, count 
and work simple sums before the age of six. Since the publication 
of her first book. Dr. Montessori has be(*n at work on material 
for older children, and has now perfected means by which they 
can individually study grammar, geometry, arithmetical operations 
with large numbers, fractions and so on. Mu.sic and art work 
is also fully developed. An account of this is given in her book, 
The Advanced Montessori Method, dealing with the ages six 
to ten. 

Dr. Montessori, who is a Roman Catholic, has also evolved 
methods of religious instruction for use in connection with her 
system. (See also Nitrsery Schools, Kindergarten.) 

(C. A. C.) 

BiHi.ioGRAPiiv. — M. Montessori, II Metodo della Pedagogia Scienti- 
fira (1913), trans. A. E. George, The Montessori Method (1919); 
.idvanced Montessori Method (tran.s. F. Simniond.s, 2 vol.s., 1917); 
Dr, MontessorVs Own Handbook (19J4). See also E. P. Cuivcrwcll, 
The Montessori Principles and Practice { 1913) ; E. Y. Stevens, A Guide 
to the Montessori Method (1913); Dorothy C. Fisher, The Montes- 
sori Mother (1914); W. Boyd, From Locke to Montessori (1914); 

Serrano, La Pedagogia Mvnlessort ; E. Lucentini, II metodo 

Montessori c il metodo Frdbel (1919); P. Allcssiani, Rousseau e il 
Metodo Montessori (1920) ; C. A. Claremont, A Review of Montessori 
Literature (1919). 

MONTEVERDI or MONTEVERDE, CLAUDIO 

(1567-1643), Italian compo.scr, was born at Cremona in May 
1567. His attention was early directed to the infant art of in- 
strumental music, and the duke of Mantua gave him his first 
appointment as viola player, under ingegneri, a good polyphonic 
church composer (his Rrspotisoria were long ascribed to Pales- 
trina), from whom he learnt composition. In 1602 he succeeded 
Ingegneri as maestro di capella to the duke; and in 1607 he made 
a decisive impression with his first opera, Arianna, in which was 
revealed the emotional and dramatic value of a new treatment of 
discords which, in his unaccompanied madrigals, had merely 
seemed to indicate the downfall of pure polyphony. This work 
at once elevated the lyric drama, feebly essayed by Peri’s Eiirid- 
icc in 1600, to a level of art which musicians were henceforth 
compelled to take seriously. Still more successful was Or fro, 
composed in 1608. In II Combat timento di Tancredi e Clorinda, 
the description of a duel was accompanied by quickly repeated 
chords on the strings (not, as is usually alleged, a tremolo) which 
so scandalized the players that all Monteverdi’s tact and determi- 
natiorx was needed to induce them to play it. He bad already 
written pizzicato passages (with the direction “here you put down 
the bow and pull the string with the finger”). The Amati family 
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of violin makers at Cremona had begun their work in the nick 
of time for- Monteverdi’s purposes; for it is doubtful whether 
■even his resourcefulness could have so effectively revolutionized 
music if the feeble flat-backed viols had been his only instru- 
ments with string and bow. In 1C13 Monteverdi became maestro 
di capella at St. Marks, Venice, where he compo.sed much sacred 
music, now lost. In 1632 he became a priest. He produced four 
more operas before his death, on Nov. 29, 1643. 

Monteverdi’s conspicuous position in musical history gives 
rise to many misunderstandings as to his artistic merits. In the 
history of the fine arts it is much easier to write vividly about 
tendencies than about results. Mature works of art are things in 
themselves, and demand to be so understood without regard to 
what comes after them. Resisting interpretation in other terms 
than their own, they are not easy to describe. But tendencies are 
always interesting. Accordingly the .student finds that the his- 
torian whom Palestrina and Bach paralyse into hagiology writes 
as if Monteverdi w^re the Wagner of a 17th century more glorious 
than the 19th. And this is difficult to reconcile with the fact 
that if all the music of the 17th century were destroyed, not a 
single concert-goer w^ould miss it. A glance at the score of one 
of Monteverdi’s operas, or at the quotations given in musical 
histories, produces a disillu.sion unnecessaril}^ great; we seem to 
be plunged into a more archaic period than that of the earliest 
efforts at polyphony. A modern stage performance re.stores the 
illusion. But an illusion it remains; for Monteverdi lived in the 
hey-day of baroque stage-production, and on anything like a 
faithful reproduction of his stage, it matters little whether we 
hear his finest rhetoric, or poor Peri’s efforts, or the experimental 
psalmody of modern amateurs who know nothing about music. 

Meanw'hile good .service has been done in the rehabilitation of 
Monteverdi as an artist, by Malipiero’s complete score of all 
his extant madrigals. In his preface, Malipiero holds up, as a 
warning to modern critics, the censure of Artusi, and points out 
that Artusi recanted aftcrw\ards. The warning is misplaced. 
Monteverdi w'as no Keats, neither was Artusi a Quarterly re- 
viewer. Artusi saw, and said, that the treatment of discords in 
Monteverdi s madrigals w^is subversive of pure polyphony. This 
W’as true, and Monteverdi’s reply was that the rules of Zacconi’s 
Practica di Musica, which were in conflict with the details (alcunc 
minhne particclli) of modern music, did not concern him, since 
he was not writing by accident, but w\as establishing a Seconda 
Pratica which, at the instigation of Artusi’s attack (Dci^U imper- 
jezioniy etc.) he would call La Perjettione della Musica Moderiia. 
In these six books of extant madrigals, it is fascinating to trace 
the conflicting elements: the decadence of an old style; the too 
facile exploitation of new formulas; and, now and again, the 
achievement of something powerful and mature, which, if in- 
troduced into a madrigal concert, would make it impossible to 
continue the programme wdth orthodox madrigals. 

(D. F. T.) 

MONTEVIDEO, capital and chief port of Uruguay, and 
capital of the department of Montevideo, on the northern shore 
of the Rio de la Plata e.stuary, 120 m. E.S.E. of Buenos Aires, in 
lat. 34'’ 54' 33" S., long. 5()° 12' iS" W. Pop. (19-7) 4J^^ooo. 
The old section of the city occupies a low, rocky headland that 
projects westw»ard between the estuary and an almost circular 
bay which forms the harbour; it was once enclosed with walls and 
defended by small forts, all of which have been removed. The 
new sections of the city extend eastward over a beautiful tract of 
rolling country, and northward around the eastern shore of the 
bay. The site of the old city resembles a w^halc's back in shape; 
it .slopes gently to the western extremity of the city and its union 
with the newer section, on the line of the old ramparts, known 
as Calle de la Ciudadela. The streets are well paved and have 
sufficient slope at all points to give easy surface and underground 
drainage: Montevideo has the reputation of being one of the 
cleanest cities of the world. The rainfall is ample (about 44 in. 
a year), and the prevailing winds help to clean the streets. The 
mean annual temperature is about 62® F. An abundant water- 
supply is brought from the Santa Lucia river, 32 m. distant, with 
a receiving reservoir at Piedras, 100 ft. above the level of the 


Plaza de la Independcncia. The older parts of the city are largely 
devoted to commercial, shipping and financial interests. The 
Government edifices, large retail shops and most of the fine 
urban residences are in the ciudad nueva (New City). Numerous 
bus and electric tramway lines extend to suburbs and to the bath- 
ing resorts of Ramirez, Maldonado and Pocitos and the Buceu 
cemeteries on the eastern coast. 

Plazas and Buildings. — One of the finest boulevards in South 
America is the Calle 18 de Julio, extending eastward from the 



Temperature and precipitation in Montevideo, the mercury 

STANDS AT THE NORMAL ANNUAL MEAN TEMPERATURE. THE CURVE 

SHOWS THE NORMAL MONTHLY MEAN TEMPERATURE THROUGH THE YEAR. 

AND THE COLUMNS BELOW INDICATE NORMAL MONTHLY PRECIPITATION 

Plaza de la Independcncia to the suburbs. There are numerous 
[ plazas within the urban limits: Zabala or Rincon, Constitucion or 
Matriz, Independcncia, Libcrtad or Cagancha, Treinta y Tres, 
Flores and Frutos, and several suburban parks, the Paseo del 
Prado and Parque Urbano being among the most popular. The 
Plaza de la Independcncia stands at the junction of the old and 
new towns and is the centre of the city's political and social life. 
This square is distinguished for a uniform and nearly completed 
line of colonnades in front of the buildings surrounding it. The 
Paseo del Prado, which ranks high among the public gardens of 
South America, is beautifully situated beyond the suburb of 
J’aso Molino, 3 m. from the city. The Paseo was originally the 
quinta (villa) of a German of cultivated tastes named Joseph 
Buschcnthal, who spent a fortune in its adornment. The Parque 
Urbano, at the JMaya Ramirez bathing resort, is a modern creation. 
The buildings of Montevideo are chiefly of brick and broken 
stone, covered outside with plaster and stucco, of one to three 
storej^s, with flat roofs, usually surmounted by a square tower, or 
mirador. The roofs, or azoteas , are largely used for domestic 
purposes, or roof gardens. The city contains a large number of 
handsome edifices, both public and private, among which are the 
BoLsa, Government House, municipal hall, cathedral, Cabildo, 
Hospital de Caridad, insane asylum, Italian hospital. Athenaeum, 
the Club Uruguayo and theatres. The Bolsa (exchange), custom- 
house, cathedral and Cabildo are in the old town; the Bolsa is a 
copy of the Bordeaux exchange. The cathedral faces on the Plaza 
pavement, and these, with a large dome behind, rise far above 
de la Constitucion. Its two square towers stand 133 ft. above the 
the surrounding buildings and make a con.spicuous landmark. The 
church was consecrated in 1804, and in 1869 was raised to the 
dignity of a cathedral. Montevideo is now the seat of a small 
archiepiscopal see with only two suffragan dioceses. Direct'' 
across the plaza is the old Cabildo, a plain, heavy-looking 
.storeyed edifice of the colonial period, the seat of municiiial .ul- 
ministration during Spanish rule, but now occupied by the f 
chambers of the Uruguayan Congress and by the higher pola e 
authorities of the city. 

Charities and Schools^ — ^The people of Montevideo maintain 
more than 40 charitable associations, including the Caridad 
(charity) hospital on Calle 25 de Mayo, and the insane as>'lum 
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in the suburb of La Union, both built and largely supported from 
the proceeds of frequent lottery drawings. They also maintain a 
beggars’ asylum and a foundlings* asylum. The national museum 
(founded in 1830) and public library (founded 1833) are in one 
wing of the Solis theatre. There are a British hospital (founded 
1857, the present edifice dating from 1867) chiefly for the use 
of sailors, an Anglican church in Calle Santa Teresa dating from 
1847, and a handsome Italian hospital of modern construction. 
The University of Montevideo has faculties of law, medicine, let- 
ters, mathematics, engineering and other groups of studies, in- 
cluding agriculture and veterinary science. The Government main- 
tains normal schools, a school of arts and trades {artes y oficios) 
and a military school. 

Commerce* — ^The harbour of Montevideo consists of a shallow 
bay, circular in shape, opening to the south-east, and about ai m. 
from shore to shore, and an outer roadstead exposed to the violent 
winds of this latitude, where the larger ocean-going steamers were 
compelled to anchor before the construction of the present port 
works. In 1899 the Uruguayan Government entered into a con- 
tract for the dredging of the bay, the construction of two long 
breakwaters, the dredging of a channel to deep water, and the 
construction of a great basin and docks in front of the city. Sur- 
taxes were imposed on imports and exports to meet the expendi- 
ture, and work was begun in 1901. The entrance channel, with a 
minimum depth of 24 1 ft., permits the admission of large 
steamers. Another important improvement, for which a con- 
cession was given to an English syndicate, is the extension em- 
bankment and new shore line on the south side of the city. There 
are three large dry-docks connected with the port, known as the 
Maua (275 ft. long, inside) and the Gounouilhou (300 ft.) on 
the east side of the hay, and Jackson and Cibils (450 ft.) on the 
we.st .side at the foot of the Gerro. Four railways terminate at 
Montevideo, one of them (the Central Uruguay) extending to the 
lirazilian frontier. Many lines of ocean-going steamers make reg- 
ular calls at the port and several lines of river steamers oijerate 
to Buenos Aires and the ports of the Parana, Paraguay and Uru- 
guay rivers. The exports consist chiefly of live stock, jerked beef, 
hides, wool and other animal products, wheat, flour, corn, linseed, 
l)arley, hay, tobacco, sealskins, fruit, vegetables and some minor 
products. Manufactures exist only to a limited extent and chiefly 
for domestic consumption. 

Suburbs. — The suburbs of Montevideo include the fashionable 
bathing resorts of Playa Ramirez and ]\)citos on the coast cast 
of the city, the inland suburbs of Paso Molino and La Union and 
the indu.strial town of Cerro, across the bay. Maldonado, east of 
the capital, is another popular resort. The Flores island quaran- 
tine station is 12 m. east of the city. The station was formerly on 
Rat island (within the bay), which is now used as a public de- 
posit for inflammables. The chief point of natural interest is the 
t oiiical hill known as the Cerro, or “mount,” from which the city 
lakes its name, on which stands an old Spanish fort from which 
rises a tower used as a radio station. The hill’s elevation is 486 ft. 
and a lighthou.se also rises from within the fort, carrying a revolv- 
ing light visible 25 m. at sea. 

History. — Montevideo was founded in 1726 through the efforts 
of Don Mauricio Zabala, governor of Buenos Aires, who wished to 
check the advance of the Portuguc.se on this .side of the La Plata, 
A small military po.st had cxi.sted there since 1717, but efforts to 
create a town had been frin'tle.ss until Zabala offered to make 
hidalgos of the first settlers and to give them cattle and sheep. 
The first families to accept this offer came from the Canary 
islands in 1726 under the direction of Don Francisco Alzeibar; 
they were followed by others from Andalusia and some of the 
Spanish-Amcrican settlements. Its growth at first was slow, but 
on the abolition of the Ckliz monopoly in 1778 it became a free 
port and its trade increased so rapidly that it soon became one of 
the chief commercial centres of South America. The city was 
captured in 1807 by a British expedition under Sir Samuel Auch- 
muty, but was abandoned when the expedition against Buenos 
Aires under Gen. Whitelocke was defeated. In 1808 the governor 
of Montevideo established an independent junta, but after the 
Buenos Aires declaration of independence in 1810 the Spanish 


forces were concentrated in Montevideo and held it until expelled 
in 1814 by the Argentine land and sea forces under Gen. Alvear 
and Admiral Brown. The dissensions following the expulsion of 
the Spanish and the rivalries of Argentina and Brazil over the. 
possession of Uruguay, then commonly termed the “Banda 
Oriental,” greatly reduced the population of the city and partially 
destroyed its trade. It was madt* the capital of the republic in 
1S2S and had partially recovered its population and trade when 
the disastrous .struggle with Rosas, dictator of Buenos Aires, 
broke out and the city was subjected to a nine years’ .siege (1843- 
52), the investment being conducted by (ien. Oribe, and the de- 
fence by General Paz. In 1S64-1S65 Brazil intervened in the 
affairs of the republic, blockaded the port, and reinstated ex- 
president Flores. The war with Paraguay that followed, which 
lasted until 1S70, made Montevideo the ba.se of .supplies for the 
Brazilian army and navy and added largely to its trade and wealth. 
In addition to the reckless sf)ecuIation of this period, there W’ere 
continued political di.ssen.sions, rej)eated dictatorships and financial 
mismanagement on the ])art of the Government. Not the least of 
these burdens were the personal and irregular drafts of some of 
the executives upon the treasury and revenue officers, particularly 
the cuslom-hou.se of this port, ui)on which the rejiiiblic dej)ended 
for the major part of its revenue. The commercial atul financial 
collapse that followed lasted through the greater part of the last 
three decades of the century; but .settled government and im- 
proved finances subsequently contributed to a slow l)ut steady 
recovery in the trade and industrial activities of the city. 

MONTEVIDEO, a city of south-western Minne.sota, U.S.A., 
on the Minnesota river, 40 m. from the South Dakota State line; 
the county .seat of Chii>pewa county. It is ofj Federal highway 212 
and the main line of the (.’hicago, Milwaukee, St. Paul and Pacific 
Railroad. Pop. (1920) 4’4«9 (^5/^ native white). It is in a rich 
farming, dairying, and stock-raising n^gion, and has large grain 
elevators and several manufacturing industries using the products 
of the surrounding country. 

MONTEZUMA IL (1466-1520), Aztec emperor of Mexico, 
was born in Mexico in 1466. In 1502, upon the death of his uncle, 
the emperor Ahuitzoll, he was elected his succe.ssor. Protracteil 
wars waged against the republic of 'i’laxcala, against Guatemala 
and again.st the rebellious jirovince of 1 ehuantepec, as well as ex- 
peditions as far as Honduras and Nicaragua, greatly enlarged his 
empire. In 1518, word was brought to him of the landing of 
white men (Grijalva and his band) on the Mexican coast and he 
ordered the .shores to be guarded becau.se of the Aztec tradition 
that shortly before the break-up of the empire the first chief 
of the dynasty of Quetzalcoatl would ajijiear out of the east. 
When Cortes and his men arrived the following year they were 
met by embassies from Montezuma with gifts of propitiation. 
Cories marched toward the cajutal and soon made the emperor 
a virtual prisoner and used him to aid his designs for conquest. 
In June 1520, when the Spaniards were attacked by the natives of 
Mexico City, Montezuma appi ared upon the palace roof to order 
his people to lay dowai tlnur arms, but he w'as in turn attacked by 
them and so dangerously wouiifled that he died three days later. 
The people in their anger against him refused him the elaborate 
funeral ceremonies granted to all previous emperors. 

MONTFAUCON, BERNARD DE (1655-1 74O, French 
scholar and critic, was born at the Chateau of Soulage, in France, 
on Jan. 13, 1655. He entered the army in 1672 and served for 
two years under 'Furenne. In 1675 he became a monk, and lived 
at various abbeys, going to Italy in 169S, and finally retiring to 
St.-Germain-des-Pres, where he produced most of his works, and 
died on Dec. 21, 1741. His editions of the Fathers include Athan- 
asii opera omnia (1690), still the best edition: Collcctio nova 
patrum (1706); Joannis Chrysostomi opera omnia (1718-38). In 
addition, he wrote Diarium italinim (1702), an account of the 
libraries of Italy: arifl L' Antiquit c cxpliquec et representre en 
figures (1719). which laid the foundation of archaeology. The 
last two have been tran.slated into Fmglish. Ilis Palacngraphia 
graeca (1708), illu.strated the whole, history of (ireek writing. 

A list of his works will be found in Hiblioth^que des hrivatm de 
la congregation de Saint -Maur, by C. cle Lame (1882), and in the 
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article in the Nouvelle biographic ginerale, which gives an account 
of their scope and character; ue also Emmanuel de Broglie, La 
Societi de Vabhoye de St.-Gcrmain-des^Pris au 18^ siicle: Bernard dt 
Montjaucon el les bernardins (2 vcls., 1891). 

MONTFERRAT, COUNT OF, a title derived from a ter- 
ritory south of the To and east of Turin, and held by a family 
who were in the 12 th century one of the most considerable in 
Lombardy. In 1147 a count of Montferrat took part in the 
second crusade. In 1176 William Longsword, eldest of the five 
sons of Count William III., came to the kingdom of Jerusalem, on 
the invitation of Baldwin IV. and the baronage, and married the 
heiress of the kingdom, Sibylla. He died within a few» months; 
but his wife bore a posthumous son, who became Baldwin V. 
Count W’illiam III., himself (uncle to Philip of France and 
brother-in-law to Conrad III.) afterwards came to the Holy 
Land to watch over the interests of his grandson; and he was 
taken prisoner by Saladin at Hittin in 1187. Shortly after the 
battle of Hittin Count William’s second son, Conrad, appeared. 
Conrad, following the family tradition, and invited by the em- 
peror Isaac Angelus, had gone to serve at the court of Constan- 
tinople. He soon became important; married Isaac’s sister, and 
defeated and killed a usurper; but he was repaid by ingratitude 
and suspicion, and fled to Palestine in 1187. Putting into Tyre 
he saved the city from the Mohammedan conquest which fol- 
lowed Saladin ’s victory at Hittin. He established himself firmly 
in Tyre (refusing admission to Guy, the king of Jerusalem); 
and from it he both sent appeals for aid to Europe and des- 
patched reinforcements to the cru.saders, who, from 1188 on- 
wards, were engaged in the siege of Acre. His cider brother had 
been the husband of the heiress Sibylla, who had carried the 
crown to Guy de Lusignan by her second marriage, and on her 
death Conrad married her younger sister, Isabella, now the heir- 
ess of the kingdom, and claimed the crown (1190). The struggle 
between Conrad and Guy, supported by Philip Augustus and Rich- 
ard I. rc.spectivcly, paraly.secl the energies of the Christians in 
1191. After the departure of Philip, Conrad fomented the oppo- 
sition of the French to Richard, and even intrigued with Saladin 
against him. But Richard was finally forced to recognize him as 
king (April 1192). In the very hour of success, however, Conrad 
was struck down by the emissaries of the Old Man of the Moun- 
tain (the chief of the Assassins). 

Another .son of Count W^illiam 111 ., Boniface of Montferrat, 
the younger brother of Conrad, was chosen leader of the fourth 
crusade in 1201, on the death of Theobald of Champagne. In 
the winter of 1201-02 he visited Philip of Swabia; and there he 
arranged the diversion of the fourth crusade to Constantinople 
{see Crusades). Yet in the course of the crusade he .showed 
himself not unsubmissive to Innocent HI., who was entirely 
opposed to such a diversion. After the capture of Zara, however, 
he joined the crusaders, and played a great part in all the events 
which followed till the capture of Constantinople by the Latins 
in 1204. But Baldwin of Flanders was elected emperor over his 
head; and his irritation was not wholly allayed by the grant of 
Macedonia, the north of Thessaly, and Crete (which he after- 
wards sold to Venice). In 1207 he was killed in battle with the 
Bulgarians. He left a son Demetrius, who assumed the title of 
king of Thessalonica, which the father had never borne {cf. 
Luchaire, Innocent III.: La question d' Orient^ p. 190). In 
1222 Demetrius lost his kingdom to Theodore Angelus, and the 
house of Montferrat its connection with the East. 

See Savio, Studi storici sul marchese Cuglielmo III. di Monferralo 
(Turin, 1885) ; Ilgen, Markgraf Konrad von Montferrat (i88o) ; and 
also the works of Cerrato (Turin, 1884) and Dcsimoni (Genoa, 1886). 

MONTFORT, the name of a famous French family long 
seated at Montfort I’Amauri, near Paris. Of them Simon IV. de 
Montfort (c. 1160-1218), a .son of Simon III. (d. 1181), took 
part in the crusade against the Albigenses. Twice he went to 
Pale.stine as a crusader, and in 1209, answering the call of Pope 
Innocent III., he joined the host which marched against the ene- 
mies of the Church in Languedoc. He became vicomte of Beziers 
and of Carcassonne, and w'as soon the leader of the cru.saders. He 
took place after place, defeated Raymond VI., count of Toulouse, 


at Castelnaudary, and about a year later (September 1213 
gained a victory over Raymond’s ally, Peter II., king of Aragoi 
under the walls of Muret. Simon then turned his attention t 
administering and organizing Languedoc. The pope, somewh; 
reluctantly, confirmed him in the possession of the greater pa 
of the lands of the count of Toulouse, and after two more yeai 
of warfare he was killed whilst besieging the city of Toulous 
on June 25, 1218. 

The count’s eldest son, Amauri de Montfort (1192-1241 
was unable to hold his own, although Philip Augustus sent soir 
troops to his assistance in 1222. He abandoned his interests i 
the south of France in favour of the new king Louis VIII., an 
in 1239 he went on crusade to the Holy Land, dying soon aftei 
wards at Otranto. In 1230 Amauri was made constable of Franci 

See A. Molinier, Catalogue des actes de Simon et d*Amaurv i 
Montfort ( 1873) ; and C. DouaLs, La Soumission de la vicomte i 
Carcassonne par Simon de Montfort et la croisade contre Raimond V 
(1884). 

MONTFORT, SIMON DE, Earl of Leicester (c. 1200 
1265), English statesman and soldier, was born in France, th 
fourth and youngest son of Simon IV. de Montfort {see above 
the leader of the Albigensian crusade. Simon IV., whose motht 
was an heiress of the Beaumont family, claimed in her right, an 
received from King John, the earldom of Leicester (1207), onl 
to lo.se it again through espousing the French side in the wai 
between that sovereign and Philip Augustus. 

The young Simon, of whose youth nothing is recorded, came 1 
England in 1230 and attached himself to Henry III., obtainin 
with the consent of his sole surviving brother Amauri a re-grar 
of the family earldom. Simon was for a time unpopular an 
closely attached to the royal party. He gave, however, an earl 
proof of religious fervour, and of an unbending harshness, by th 
expulsion of the Jews from his borough of Leicester. In 123 
he married the king’s sister Eleanor, the widow of the younge 
' William Marshal. The match was resented by her brothe 
Richard of Cornwall and the baronage on the ground that Eleano 
had taken vows of chastity. With some difficulty Earl Richar 
was pacified; and Montfort obtained the pope’s confirmation 0 
the marriage by a personal visit to Rome. In 1239, however, th 
influence of detractors and a quarrel over some obscure financit 
tran.sactions in which he appears to have used Henry’s name with 
out a formal warrant led to a breach between himself and the kin^ 
The carl and his wife went to France; and, though a nominji 
reconciliation with the king was effected, both departed on crusad 
with Richard of Cornwall in 1240. Returning in 1241, Simon tool 
part in Henry’s disa.strous French expedition of 1242, and wa 
readmitted to full favour. 

He stood forward in parliament as a mediator between the cour 
party and the opposition, and was keenly interested in Grosse 
teste’s proposals for ecclesiastical reformation. In 1248 he agaii 
took the cross, with the idea of following Louis IX. to Egypt, bu 
at the requests of the king and council, he gave up this projec 
to act as governor in the disaffected duchy of Gascony. Bitte 
complaints were excited by his rigorous suppression of the excc.^^sc 
of the seigneurs and of contending factions in the great com 
munes. Henry yielded to the outcry and instituted a formal in 
quiry into the earl’s administration. Montfort was formalb 
acquitted on the charges of oppression, but his accounts were dij' 
puted by the king, and he retired in disgust to France (1252). 

The nobles of France offered him the regency of the kingdom 
vacant by the death of the Queen-mother Blanche of Castile, bui 
he preferred to make his peace with Henry (1253), in obedience 
to the exhortations of the dying Grosseteste. He helped the kint 
in dealing with the disaffection of Gascony; but their reconcilia- 
tion was a hollow one, and in the parliament of 1254 the t 
led the opposition in resisting a demand for a subsidy. In 1256-51 
when the discontent of all classes was coming to a head, Mon' 
fort nominally adhered to the royal cause. He undertook, 
Peter of Savoy, the queen’s uncle, the task of extricating the kinP 
from the pledges which he had given to the pope with reference 
to the crown of Sicily; and Henry’s writs of this date mention the 
earl in friendly terms. But at tho “Mad Parliament” of Oxford 
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(1258) Montfort with the earl of Gloucester headed the opposi- 
tion. It is said that he was reluctant to approve the oligarchical 
constitution created by the Provisions of Oxford, but his name 
appears in the list of the Fifteen who were to constitute the 
supreme board of control over the administration. There is better 
ground for believing that he disliked the narrow class-spirit in 
which the barons used their victory; and that he would gladly have 
made a compromise with the moderate royalists. But the king’s 
success in dividing the barons and in fostering a reaction rendered 
such projects hopeless. In 1261 Henry revoked his assent to the 
Provisions, and Montfort left the country in despair. 

He returned in 1263, at the invitation of the barons, who were 
now convinced of the king’s hostility to all reform; and raised a 
rebellion with the avowed object of restoring the form of govern- 
ment which the Provisions had ordained. For a few weeks it 
seemed as though the royalists were at his mercy; but he made 
the mistake of accepting Henry’s offer to abide by the arbitration 
of Louis IX. of France. At Amiens, in Jan. 1 264, the French king 
decided that the Provisions were unlawful and invalid. Montfort 
at once resumed the war, and thus exposed himself to accusations 
of perjury, from which he can only be defended on the hypothesis 
that he had been led to hope for a genuine compromise. Though 
nu;rely supported by the towns and a few of the younger barons, 
he triumphed by superior generalship at Lewes (May 14, 1264), 
where the king, the Lord Edward, and Richard of Cornwall fell 
into his hands. Montfort u.sed his victory to set up the govern- 
ment by which his reputation as a statesman stands or falls. The 
weak point in his scheme was the establishment of a triumvirate 
(consisting of him.sclf, the young earl of Gloucester and the bishop 
of Chichester) in which his colleagues were obviously figureheads. 
This tlaw, however, is mitigated by a scheme, w^hich he simul- 
taneously promulgated for establishing a thorough parliamentary 
control over the executive, not excepting the triumvirs. The 
parliament which he summoned in 1265 was, it is true a packed 
assembly; but it can hardly be supposed that the representation 
which he granted to the towns (see Parliament and Kepre- 
sI'.ntation) was intended to be a temporary expedient. 

The reaction against his government was baronial rather than 
])opular; and the Welsh Marchers particularly re.sented Mont- 
fort ’s alliance with Llewellyn of North Wales. Little consideration 
for Engli.sh interests is shown in the treaty of Pipton which scaled 
that alliance (June 22, 1265). H was by the forces of the 
Afarchers and the strategy of Edward that Montfort was defeated 
at Evesham (Aug. 4). For years after his death he was re'Tred 
by the commons as a martyr, and the government had no little 
(lifliculty in reducing the remnants of his baronial supporters. He 
\Nas undoubtedly harsh, masterful, and ambitious; but no mere 
ndventurcr could have won the friendship of such men as Adam 
Marsh and Grosseteste; their verdict of approval may be the 
more unhesitatingly admitted since it is not untempered with 
criticism. 

The original authorities are tliosc for the reign of Henry III. The 
In si biographies are those by R. Pauli (trans. C. M. Goodwin, 7876) ; 

W. Prolhero (1877); C. Beraont (1S84). See also the letters of 
Aclam de Marsh in J. S. Brewer’s Monumenta jranciscana, vol. i. 

^ Rolls series, 1858) ; H. R. Luard, Epistulae Roberti Grosseteste (RGIs 
1861); F. S. Stevenson, Grosseteste (1800); W. H. Blaauws 
The Barons' War (1871) ; T. S. Bateman, Simon de Montfort (10?“^) ; 
K. F. Jacob, StudUs in the Period of Baronial Reform and Rebellion 
^^58-^7 (IQ2S). ^H.W. C.D.;X.) 

MONTGAILLARD, JEAN GABRIEL MAURICE 
ROQUES, Comte de (1761-1841), French political agent, was 
born at Montgaillard, near Villefranche (Haute Garonne), on 
Nov. 16, 1761. He was educated at the military school of Soreze, 
where he attracted the notice of the comte de Provence (after- 
wards Louis XVIIL). In 1789 he was in Paris as a secret diplo- 
matic agent, and though he emigrated to England after Aug. 10, 
1792, he returned six weeks later to Paris, where his security was 
]>robably purchased by serviciss to the revolutionary Government. 
He was again serving the Bourbon princes when he met Francis 
H. of Austria at Vpres in 1794 and in the same year saw Pitt in ' 
Eondon, where he published his l^tat de la France au mois de mai 
n94y predicting the fall of Robespierre. He was employed by j 


Louis XVIIL to secure Austrian intervention on behalf of Ma- 
dame Royale (afterwards duche.ss of Angoulcme), still a prisoner 
in the Temple, and he drew up the proposition made by the prince 
to Charles Pichegru, the details of which appear in his “Memoire 
sur la trahi.son de Pichegru" (Moult enr, April 18, 1804). He is 
thought to have indicated the possession by the comte d’Antrai- 
gues, agent of the princes, of documents compromising Pichegru. 
In April 1798 he surrendered to Claude Roberjot, the Hamburg 
minister of the Directory, further papers relating to the matter. 

He followed Roberjot to Holland, and there wrote a memoran- 
dum urging the immediate return of Bonaparte from Egypt and 
his assumption of the supreme power. This note reached Alexan- 
dria by way of Berlin and Const anlinojV.e. But when he ventured 
to return to Paris he was imprisoned, and on his release he was 
kept under police supervision. Napoleon, who appreciated his real 
insight into European politics, attached him to his secret cabinet 
in spite of his intriguing and mendacious character. The Bourbon 
restoration made no change in his po.shion; he was maintained 
as confidential adviser on foreign and home politics, and gave 
shrewd advice to the new Government. His career ended with 
the old monarchy, and he died in obscurity at Chaillot on Feb. 
8, 1841. 

His Souvenirs, which must be rend with the utmosi ciiution, were 
edited !)>' Clement de Lneroix (srtl cd., iSqs); his Memoires diplo- 
maiiques (1805-19) were puhlislied by the same editor in iSgO. His 
Pit at de la France was translated into English by Edmund Burke. His 
other writings include Ma f(tHdmte pendant le cours de la revolution 
fran^aise (London, 1795) ; IFstoire secrete dr Coblcntz dans la r^volu- 
lion des fran\;ais (Lond»>n 1795) ; I^e La France el de TKuropr sous le 
wouvvrnement de Bonaparte (Lvons, 1804); Situation de TAn^leterrc 
rn jSii (1811) ; De la restauration de la monart hie des Bourbons el du 
retour d Vordre (1814) ; and Histoirc de France depuis jSjs jusqu'd 
1830 (1839). 

MONTGOMERIE, ALEXANDER (f. T550-C. 1610), 
Scottish poet, son of Hugh Montgomerie of Hessilhead, Ayrshire, 
spent some part of his youth in Argykr.shire and afterwards 
lived for a time at Compston Castle, in Galloway. He was in 
the .service of the regent Morton; thereafter, on the regent’s 
demission of oflice in 1578, in that of King James VI. In 1583 
the grant by the Crown of a pension of 500 marks was confirmed; 
three years later he set out on a tour through France, Flanders 
and other countries. He appears to have been imprisoned abroad, 
and to have lost favour at the Scoltish court, and (for a time) 
his pension. We have no record of his closing years. 

Montgomerie’s chief poem is the Cherry and the Slae, first 
jirinted in 1597 (two impressions V It was fre(|ucntiy reprinted 
in the 17th and iStb centuries, and aiipeared twice in Latin guise 
in 1631, in Dempster’s Cerasnni rt syhestre prunum, optis poe- 
rnatiemn. It is included in the collei ted edition of Montgomerie’s 
Poems, by l^avid Irving ;.:n(i by James Cranstoun, for 

the Scottish Text Society (1887). A better text, from a ms. in 
(he Laing collection in the Cm’versity of Edinburgh, was prepared 
(1907) for the Scottish Te.xl Society by Mr. George Stevenson. 
The poem, written in the comiilicaled alliterative fourtecn-lined 
stanza, is a confused allegory — the confusion being due to the 
fact that sections of the poem were written at different times — 
on Youth’s choice belweeii a rii hly laden cherry-tree on a high 
crag and a sloe “bush" at his feet. His other poems are: The 
Flytinff betwixt Montv,omcry and Pol wart (1629; ist ed., 1621); 
a series of 70 sonnets; a large number of miscellaneous poems, 
amatory and devotional; and The Mindcs Melodky Contayning 
certaync Psalmes of the Kinglie Prophete Dayvidy applycd to a 
new pleasant tune (Edinburgh, 1605). 

MONTGOMERY, GABRIEL, SEIGNEUR DE 
LORGES, Comte de (c. 1530-1574), French soldier, became a 
lieutenant in the king of France’s Scottish guards, of which his 
father was captain. Having inadvertently caused the death of 
King Henry II. in a tournament (June 30, 1559) he was disgraced 
and retired to his estates in Normandy. He espoused the cause 
of the Reformers. In 1562 he allied himself with the prince of 
Conde, took Bourges, and defended Rouen from September to 
October 1567 against the roval army. In the third War of Religion 
he occupied Beam and Bigorre (1569). Escaping from the 
massacre of St. Bartholomew, he went to England and returned 
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with a fleet for the relief of La Rochelle (1573), but soon had to 
withdraw to Cornwall. Returning to Normandy in 1574, he 
defended Domfront, which was being besieged by Marshal de 
Matignon, but wa.s forced to capitulate on May 25. He was 
sentenced to death and beheaded in Paris on June 26, 1574. 

Sec L. Marlcl. Lc Comte dc Montgomery (Paris, iSgo). 

MONTGOMERY, JAMES u 771-1 S 54), British poet and 
journalist, son of a Moravian minister, was born on Nov. 4, 1771, 
at Irvine in Ayrshire, Scotland. Part of his boyhood was spent 
in Ireland, but he received his education in Yorkshire, at the 
Moravian school of P'ulneck near Leetls. He edited the Sheffield 
Iris for more than 30 years. As a journalist he advocated parlia- 
mentary reform, and was twice impri.soned (in 1795 and 1796). 
His Wimdercr of Suntzerland tiSo6), describing the French occu- 
I)ation, attracted the attention of Lord Byron, who declared, in 
a footnote to English Bards atid Scotch Reviewers, that the book 
was worth a thousand “Lyrical Ballads.” Montgomery wrote sev- 
eral volumes of verse, humanitarian and religious in sentiment. 
In Pelican Island, his last and best w-ork as a poet, he evidently 
took Shelley as his model. His reputation now rests chiefly on 
his hymns, about 100 of which are still in current u.se. In 1835 
Peel gave him a small pension. He died at Sheflield on April 30, 

His poem.*; were collected and edited by him.self in 1841. The volum- 
inous Memoirs, publi.died in seven volumes (i85t>-58) by J. Holland 
and J. FA'erett, contain information on Engli.sli provincial politics. 

MONTGOMERY, RICHARD (1736-1775), American 
soldier, was born in Co. Dublin, Ireland, in 1736. Educated at 
St. Andrew's and at Trinity college, Dublin, he entered the British 
army in 1756, becoming captain six years later. He saw war serv- 
ice at Louisbourg in 1757 and in the Lake Champlain expedition 
of 1759, and as adjutant of his regiment he shared in the final 
threefold advance upon Montreal. Latc*r he was present at Mar- 
tinique and Havana. In 1772 he left the army, settled in New 
York, and married a daughter of Robert R. Livingston. Three 
years later he was a delegate to the first provincial congress of 
New York, and became brigadier-general in the Continental army. 
He was sent with Schuyler on the Canadian e.xpedition, and, on 
Schuyler falling ill, the command devolved upon him. Ham- 
pered by the inclemency of the .sea.son and the gross indiscipline of 
the trooj)s, he went forward, gainii^g a few minor successes and 
met Benedict Arnold's contingent at Point aux Trembles. They 
pushed on to Quebec barely Soo strong, but an assault was made 
on Dec. 31, 1775, and almost at the first discharge Montgomery 
was killed. The body of the American general was honourably in- 
terred by the Quebec garrison. Congress caused a memorial to be 
erected in St. Paul's church. New York, and in 181S his remains 
were conveyed thither from Quebec. 

MONTGOMERY, ROBERT (1S07-1855), English poet, 
natural son of Robert Gomery, was born at Bath in 1807. He 
was educated at a private school in Bath, and founded an un.suc- 
cessful weekly paper in that city. In 1828 he published The 
Omnipresence of the Drity^ which hit popular religious sentiment 
so exactly that it ran through eight editions in as many months. 
In 1830 followed The Puffiad (a satire), and Satan, His name was 
immortalized by Macaulay’s famous onslaught in the Edinburgh 
Review for .April 1830. This exposure did not, however, diminish 
the sale of his poems. The. Omnipresence of the Deity reached 
its 28lh edition in 1S58. In 1830 Montgomery entered Lincoln 
college, Oxford; he took orders in 1835, and held various prefer- 
ments. He died at Brighton in 185;. 

MONTGOMERY, a town and district of Briti.sh India, in 
the Punjab. The town has a station on the North-Western rail- 
way about half-way bet^veen Lahore and Multan. Pop, (1921), 
14,601. It was founded in 1864 on the opening of the railway, 
and called after Sir Robert Montgomery, then lieutenant-gov- 
ernor. It was then situated in a desolate upland, and though not 
unhealthy was singularly comfortless until reached by irrigation 
from the Lower Bari Doab Canal in 1913. 

The District of Montgomery b'es in the Bari Doab, or tract 
between the Sutlej and the Ravi, c.xt ending also across the latter 
river. Area, 4,623 sq.m. The district which wa.s formerly a bar- 


ren wilderness is now, owing to the Lower Bari Doab irrigat 
a well cultivated tract. The population in 1921 was 713,786. ' 
principal crops are wheat, pulse, cotton and fodder. Camels 
bred for export. The leading manufactures are of cotton 
silk, and lacquered woodwork, and there are factories for ginr 
and pressing cotton. 

From time immemorial the Bari Doab formed the he 
of a w'ild race of pastoral tribes. The site of Harappa in this a 
contains archaeological matter of the highest interest, indical 
a very early connection between Indian and Sumerian culti 
British influence was first exercised in the district in 1847, w 
an officer was deputed to effect a summary settlement of the I 
revenue. Direct British rule was effected on the annexation 
the Punjab in 1849. There was a general rising of the wild cl 
during the Mutiny of 1857, several actions being fought bef 
order was restored. 

MONTGOMERY, the capital city of Alabama, U.S.A., ; 
the county seat of Montgomery county; at the head of navigat 
on the Alabama river, S.E. of the centre of the State. It is 
Federal highways 31, 231 and 80; and is served by the Atlar 
Coast Line, the Central of Georgia, the Louisville and Nashvi 
the Mobile and Ohio, the Seaboard Air Line and the Western 
Alabama railways. Pop. (1920) 43,464 (46% negroes) and 62, 
in 1928 (special census). The city occupies an undulating s 
around a sharp bend in the river, in the midst of rich farm lar 
The capitol stands on an eminence at the head of the main busir 
street, which (tradition says) was reserved for the purpose, fr 
' 1819, though Montgomery did not become the capital until 18 
The high-domed central portion (erected 1851) of the pres 
building is one of the finest examples of the classical Georg 
architecture in America, and its rotunda was decorated in i( 
by Roderick D. Mackenzie with scenes from the history of 
State. Here on Jan. 7, 1861, Alabama voted to secede from 
Union; on Feb. 4 the Confederate States of America was org 
ized by delegates from six States; and on the steps of the port 
Jefferson Davis took his oath of office. The house occupied 
Mr. Davis (“the first White House of the Confederacy”) has bi 
moved from its original site to grounds south of the capitol ii 
is used as a museum. At the south-eastern edge of the city is 1 
62 ac. campus of the Woman's College of Alabama (Methot 
Episcopal; 1909), and the State Normal school for negroes 
located here. Maxwell field, 1*5 m. outside the city, is a stat 
of the Army Air Corps. The city’s assessed valuation of prope 
for 1927 was $37,984,797. It has a commission form of gove 
ment. Its morning paper, the Advertiser y has been published c 
tinuously since 1828. 

Montgomery is an important concentration jioint and a marl 
for cotton, mules, yellow pine and hardwood lumber; has a lai 
jobbing and wholesale business; and is one of the principal c< 
tres in the country for the manufacture of commercial fertiliz 
It has large railroad shops, and various other manufacturing 
dustries, with an aggregate output in 1925 valued at $16,162,3: 
The hydro-electric developments on the Coosa and the Tallapo< 
rivers arc within 40 miles. Debits to individual accounts in t 
city’s banks totalled $287,620,000 in 1926. The State fair 
held here annually. 

In Sept. 1540, Dc Soto spent a week at the Indian village 
Towassi, within the present limits of Montgomery, to let 
horses fatten on the green grass along the Alabama river, anc 
later village, Econchati, was visited by de Bienville and wa.*- 
British headquarters in 1778. In 1817 Samuel Dexter of Mas: 
chusetts and Gen. John Scott of Georgia laid out towns call 
New Philadelphia and East Alabama, which (together with 
third settlement, Alabama Town) were consolidated in 1819 unc 
the present name, in honour of Gen. Richard Montgomery, a 
incorporated by the legislature sitting at Cahaba. The town ^ 
chartered as a city in 1837, became the State capital in 1847, a 
was the first capital of the Confederacy (until May, 1861) a 
the seat of Confederate military factories. On April 12, i8( 
it was captured by Federal troops. 

MONTGOMERY (Welsh Drefaldwyn), a municipal b( 
ough and the county town of Montgomeryshire (,q.v,). Ti 
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(1921) 954. It is a quiet market town, with a declining popula- 
tion, but its cattle market remains important and well-known. 
Had it not been for the attraction, via Welshpool, of the railway 
from Shrewsbury into Wales, the town, situated as it is at the 
meeting-place of two valley ways (via Minsterlcy and via 
bishop’s Castle) from England, would perhaps have renewed 
its life, and the question of rail connection with England via 
Craven Arms may be reopened. It is placed within a mile of 
ihe Engli.sh border, marked here by Offa's Dyke, under a steep 
v\'ooded cliff which dominates the lowland area where the river 
t'amlad, flowing from England, joins the Severn. Above the 
I own rises the Castle hill with the ruins of a castle, built, in 
(he first instance, by the Norman Roger de Montgomery, from 
whose ancestral home the fortress took its name. The Welsh 
name (Raldwyn s "J'own) comes from that of the builder of the 
second castle on the site, Baldwin de Holler, w'ho held it for 
Henry I. The Crown gave it, in the 15th century, to the Ilcr- 
[)erts of Chirbury, one of whom, in 1644 surrendered it to the 
rarliamentarians, who dismantled it. The beautiful old parish 
church is dedicated to St. Nicholas. 

MONTGOMERYSHIRE (Welsh Sir Drcfaldwyn) , a county 
of Wales, bounded N. by Denbigh, N.E. and E. by Shropshire, S. 
by Radnor and Cardigan, W. and N.W. by Merioneth. Its length 
from S.E. to N.W’. is about 30 m., and from N.E. to S.W. about 
,^5 m. The county occupies, in general, the valleys of the upper 
.Severn and its many tributaries, collected from the plateau under 
the Berwyn mts. on the north-west by the river Severn, which flow’s 
to the north-north-east; w'hile the valley of the Dovey opens on 
to Cardigan bay in the west. 'I’he dissected plateau of the north- 
west has heights varying from 1,500 ft. towards the Berwyns 
(which rise to 2,700 ft.) to 500 ft. in the cast. In the south-west 
the county meets Cardigan on the Plynlymon moors (over ?,ooo 
it.) w’hile Rhyd Hywel and the Kerry hills (1,700 ft.) form the 
boundary on the south. On the Shropshire border most of the 
lon.spicuous Breidden hills (1,324 ft.) are included, and also (’orn- 
clon hill (1,684 K which forms a part of the group of hill ridges 
of ancient rock including the Stiper stones and Long Mynd in 
Shropshire. 

Along the eastern border the structure lines run north-east- 
south-west, and have resulted in three lowland ways from Eng- 
land, those of Llanymynech in the north, Middletown south of 
I he Breidden hills, and of Minst erlev between Long Mountain and 
Stiper stones. The fourth historic way is that of Bi.shop’s castle, 
formed by a transverse valley (north-west-south-east ) cutting 
across the “grain” of the country. In the Breiddens and in Corn- 
don are large laccoliths of dolerite, quarried for road metal. On 
the edge of the forest of Clun the Old Red Sandstone cro.s.ses the 
Montgomeryshire border. For the rest the rocks arc almost exclu- 
.sively Ordovician and Silurian, with numerous metalliferous veins 
Head, silver and zinc) which have been worked from time to time. 
The Silurian rocks are mainly W’enlock beds with a fringe of Llan- 
<lovery rocks, and they lie in the form of a conqflcx syncline dowm 
^hc centre of the county from Lake Vyrnwy to Llanidloes and 
Xewtown. 

The moorland plateau of north Montgomeryshire, from the 
Berwyn range to the Severn valley, is seamed by the deep tributary 
valleys of Tanat, Vyrnwy, Banwy and Rhiw. The line of the old 
t ambrian railway (now G.W.R.) from Wel.shpool, leaving the 
St'vern at Caersws and thence follow’ing the Carno river through 
a low’ watershed to the upper Dovey valley, separates these moor- 
I mds from those of Plynlymon and Rhyd Hywel. The upper Wye 
' dley is included in this corner of the county. The only important 
^Velsh right bank tributary of the Severn, the Camlad, rises in 
England and joins the main river below Montgomery. Beyond 
^Velshpool the valley opens out and at the Vyrnwy confluence the 
Severn leaves the county, its broad flood plain merging into the 
lowlands of north Shropshire. 

Glacial deposits cover a large proportion of the county. For the 
J’lost part the shales and grits of the hilly regions are grass grown, 
but frequently boggy in the flatter moorland areas. The low en- 
trances from England, the Severn and Rea valleys, are floored 
'vith alluvium and, though fertile, are liable to floods. 


History. — I'rom the distribution of prehistoric tumuli and 
sites in the county we learn that the centres of habitation were 
the open moorlands of north-west, west and south. Finds of stray 
bronzes indicate that some use may have been made, as a trade 
and migration route, of the open hill line from the south Shrop- 
shire hills to the gap between the mountain ramparts of lUynlymon 
and Mawddwy and so to Cardigan bay. b’rom the Early Iron Age 
Montgomeryshire occupied a more important place in prehistoric 
W’ales, for here the hill-camps (which may, however, be of Ro- 
mano-British construction) are specially thick. It is probably 
to the occupiers of these camps that we owe the introduction of 
Brythonic speech, some forest clearing and perhaps village .settle- 
ment and the making of hillside tracks. The. wedge of invasion 
thus indicated formed the basis for the geographical distinction 
of the future J’owysland and the shire of Montgomery. 

The Romans seem not to have occupit'd Wales in the .sense 
that they occupied the border from Chester to Caerleon. Their 
.stations in W'ales were mainly military, though there w’ere doubt - 
le.ss peaceful relations with Ihe natives. In Montgomeryshire there 
are Roman camps in the notable lowland basins of the lower 
Vyrnwy (Clawdd Coch), of Montgomery (Caer l*'los) and of 
Caersws, while there was probably a station at ^lachynlleth, or at 
any rate at Pennal, just in Merioneth.shire. Roads from Chester 
(Deva) and Viroconium met at ('aer Flos (the Forden Gaer, 
excavated in 1927 and following years) and continued to Caersws 
(excavated in 1Q12). The large British camp on the Breidden 
hills (Craig Breidden) is claimed to be Ihe .scene of the defeat of 
the British leader, Caractacus, in a.d. 51. 

The post-Roman centuries saw' the coming of the Celtic Saints 
w'ith their civilizing influence, and the foundation of numerous 
villages (Llan) dedicated to the local saint. 'I'he next landmark 
of importance w\'is the building of Offa's Dyke (Hth century), 
a long line of demarcation between Ihe dominions of the W'eLsh 
p)rinces and those of the invading Saxons (.vr^* C’yril Fox, “Offa's 
Dyke: A Field Survey,” Afr/nir(t!oi:ifi ('dfuhrrftsis, 1926, etc.). 
Within the county it stretches from ('arreghova to (?astlewTight, 
W’ith the exception of three miles under the Breidden hills, where 
Ihe .Severn .serves as dividing line. By the lime of Domesday the 
English had crossed Offa’s Dyke and eslablishc'd their valley vil- 
lages in (he plains of Ihe Severn ris far as the river, but Ihe whole 
border strip remained a battle-ground for ccaituries, and, until the 
lime of Elizabeth, probably had little ]U)pulation outside the 
ca.stle towns and moated farms. 

From the W’elsh side we learn little until the death of Rhodri 
MawT in 877, when out of the unitc'd W’ales were carved thrc*e 
divisions, with I\)wys as the central jiarl, including what later 
became Montgomeryshire. Powys castle* (.scr W’ki.siipool ) was 
founded in 1108. The Normans, pushing up the valley ways from 
Fingland, built an outer and inner line of castles in Ihe Marches. 
The tw'o ways (svr above) from Minst erley and ('raven arm.s — 
the latter “Road of the C'astles” pasi Sloke.say and Bishop's ca.stle 
being thronged with historic memorie.s — meet in the basin of the 
Cainlad, where Caer Flos, the Roman rami), was in a sense revived 
by the Norman castle at Montgomery (q.v ), built by Roger dc* 
Montgomery in 1074. 

Another civilizing force came with the monasteries and other 
religious foundations of the middle ages, and under the guidance 
of the monks and that of the numerous Flemish familicis intro- 
duced in the 14th century Powysland became one of the leading 
w'ool-producing and manufacturing regions of W’ales. The v'oollen 
goods were taken to the markets at Shrewsbury and Ludlow. By 
Tudor times something like order had been established in the 
Marches, and trade brought fame to the W’elsh woollen fabrics 
The county of Montgomery, based on fundamental physical, 
linguistic and historic facts, was formed in 1535- English customs 
and ideas, c.g., the half-timbered houses, spread up the valleys dur- 
ing the late i6th and succeeding centuries. The .style eventually 
reached the we.stern end of the county at Tyn-o-hir above the 
Dyfi estuary but did not spread into Cardiganshire. At the same 
time Engli.sh speech, used at the markets, spread into the valleys 
replacing the C'cltic tongue. 

Trade and Communications. — ^The late i8th and early iqih 
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centuries witnessed a great development of means of communica- 
tion, canals and coach roads within the county and trade increased 
rapidly. In 1794 the Montgomeryshire Canal act was passed, 
which provided for the construction of a branch canal from 
the Ellesmere canal to Welshpool, with a future extension to 
Newtown. Though the canal is now disused, it has carried a vast 
amount of agricultural produce and coal, timber, lime and flannel 
goods. The factory system and the new facilities for communica- 
tion caused the flannel industry to gravitate to the larger centres 
r.g., Welshpool, Newtow'n, Llanidloes and Machynlleth {q.v.), but 
it has since declined in all these places. The Cambrian railway, 
now G.W.R.. crosses the county from Llanymynech to Machynl- 
leth, following the Severn valley to Caersws and crossing the 
watershed to the Dovey valley at Talerddig. All sections of the 
railway were completed by 1863. From Buttington a joint G.W. 
and L.M.S. line follows the Middletown gap south of the Breid- 
dens, to Shrewsbury; while from Moat Lane junction, in the 
Caersws basin, another line gives communication with central 
Wales via Llanidloes and Builth. Branch lines of the main railway 
run from Llynclys (in Shropshire) to Llangynog (Tanat valley), 
from Llanymynech to Llanfyllin, from Welshpool to Llanfair 
Caereinion, from Abermule to Kerry, from Caersws to the Van 
Mine, from Cemmacs Road to Dinas and from Machynlleth to 
Corris. 

Another industry now in decay besides that of flannel manu- 
facture is lead mining, formerly carried on extensively in the 
Llanidloes district in the south and in the neighbourhood of 
Llangynog in the north. The Van mines near Llanidloes W'ere 
worth i 1.000,000 in 1S70. Attempts are being made to resuscitate | 
some mines, and to get metal from the w'aste tips which disfigure 
many of the higher hill .slopes. Slate quarrying is carried on at 
Llangynog and in the Machynlleth district, while hard .stone for 
building and road mending is found in various parts. In general 
Montgomcr>\shirc is a land of hill pastures, with small holdings 
having .sheep rearing ns their main occupation. The Kerry Hill 
breed of sheep, wdth characteristics embodying those of the Welsh 
and the Shropshire breeds, is justly famous. The eastern border 
and the valleys have much rich agricultural land, wheat and oats 
being the chief crops. Montgomery.shirc is said to be the best 
wooded of all the Welsh counties, hedgerow timber being .specially 
characteristic. The county w^as formerly a recognized source of 
oak timber for the naw. Since 1880 there has been much plant- 
ing of soft woods on the hill slopies below i.ooo ft., the Kerry 
hills, reached by the branch railw’ay from Abermule, being thickly 
limbered before 1914. Since then many acres, in part under Gov- 
ernment super\dsion, are being planted each year. 

Population. — ^The area of the administrative county is 510,111 
ac., or 797 sq.m., with a population of 51,263 in 1921 {1901, for 
comparison, was 54.901). Much Welsh is spoken in the moun- 
tain regions of west and north, but the towns and lowlands (except 
the Do\ey and ui)per Severn valleys) are almost exclusively Eng- 
lish in speech. The county returns one member to parliament. 
Llanfyllin (1,579), Montgomery (954), Llanidloes (2.519), 
Welshpool ^5.682) are municipal boroughs, while the urban dis- 
tricts are: Newlown and Llanllwxhaiarn (5,666) and Machynlleth 
( 1,870). The county is in the North Wales and Chester circuit, 
assizes being held alternately at Newtown and Welshpool. Welsh- 
[)OoI borough has a separate commis.sion of the peace, but no 
separate court of quarter se.ssions. The ancient county (in Bangor, 
Hereford and St. Asaph dioceses) has 59 ecclesiastical parishes 
or districts, wdth parts of ii others. 

MONTGOMERY WARD AND CO., INC., one of the 
largest mail-order firms and one of the foremost distributors of 
retail merchandise in the United States, was founded in 1872, 
hy A. Montgomery Ward, the originator of the mail-order method 
of selling, and the first to put it into practice. The present com- 
pany was formed in igig under the laws of Illinois to succeed a 
company which had been incorporated in New York (1913) as 
successor to an Illinois organization. Montgomery Ward and Co. 
with headquarters in Chicago, distributes goods, through various 
branches, all over the United States and also conducts an impor- 
tant export trade. The merchandise, of which almost 40.000 items 


are listed in the company’s catalogue, is delivered to patro 
mail from central warehouses strategically situated. Each of 
mail-order plants (nine in number, 1929) operates a reta 
partment store where goods are sold over the counter to 
residents at mail-order catalogue prices. The largest plant 
Chicago. Merchandise is bought from markets in praci 
every country in the world. For the production of many lii 
goods, the company operates its own factories. 

The mail-order business in general increased rapidly in t 
years 1923-28, inclusive; during that time the sales of Mon 
ery Ward and Co. evidenced a greater growth than in all thi 
ceding period of its existence, the number of customers inen 
from 3,500,000 to more than 10,000,000. In 1928 approxin 
one out of every three families in the United States was s( 
In 1927 net .sales passed (he $200,000,000 mark foi* the first 
and in 1928 reached a total of $232,000,000. In J926 Montge 
Ward and Co. established experimental display stores in s< 
towns through the United Slates with the object of showing 
tomers what they might order. These were soon convertec 
regular retail stores and the company embarked on a chain 
programme. During 1928, 250 chain stores were opened in 
of over 5,000 population and plans laid gradually to incrcas 
number to 1.500. In addition the company began the same 
the establishment of a chain of retail department stores i, 
large cities. Sixteen such establishments had been opened b> 
I, 1929. (G. B. E 

MONTH, originally the period between the two returns t 
new moon, now' generally called a lunar month. The am 
isiic month is the mean time taken by the moon in passing 
one perigee to the next; the sidereal month is the mean tii 
which the moon makes a circuit among the stars; the tn 
month is the mean time in which the moon traverses 36( 
longitude; the nodical or draconic month is the mean time ’ 
hy the moon in pas.sing from one rising node to the next 
solar month is one-twelfth of a trojiical year. The lengths c 
various months are synodic = 2953059 days; anomalh 
27*55460, sidereal = 27-32 1 66, tropical = 27-32156, nodi 

27-21222, solar ~ 30-43685. (For calendar months see Calen 
MONTHOLON, CHARLES TRISTAN, Marqi i 
(1782-1853), was born at Paris. Entering the army in 175 
joined the party of Bonaparte, who trusted him and gave 
many important missions. He and his wife accompanied th 
emperor to St. Helena. To Monlholon chiefly, Napoleon die 
the notes on his career. With Gourgaud, who was no less vaii 
.sensitive than himself, there was a standing feud, w*hich \ 
have led to a duel but for the express prohibition of Nape 
Las Ca.scs left the island in November 1S16, and Gourgai 
January iSiS; but Montholon stayed on at Longwood to th< 
of the emperor’s life (May, 1S21). 

In 1840 he acted as “chief of staff” in the absurd “expedi 
conducted by Louis Napoleon from London to Boulogne, 
w'as condemned to imprisonment at Ham, but was release 
1S47; he then retired to England and published the Rccits 
captivitc dc P^apoleon a Ste Ilcldnc. In 1S49 he sat in the I 
lative Assembly. He died on Aug. 21, 1S53. 

See Rccueil dc pieces authentiques sur Ic capiif de Stc Helene: 
de let Ires dc MM . . , Ir GMral Montholon, etc. (1821) ; MH 
pour servir a I’histoire de France sous Napoleon (ed. Gourgaiu 
Montholon, 1823; Eng. cd., 1823; new ed., Paris, 1905); Recils 
captivite dc Vempereur Napoleon d Ste Helene (2 vols., 1847)- 
the Marqul'^c dc Montholon’s de Ste 1875-16 (1 

Of Montholon ’s own writings the only one of note is De VArmee 
caise (1834). For the conversations of Montholon with Basil Jai 
in 1828, see Lieut .-Colonel Basil Jackson, Notes and Reminiscence. 
Staff Officer (1903). The Lettres du comte et dc la comics. 
Montholon were edited by Connard (1906). 

MONTH’S MIND, in mediaeval England a service and 
held one month after the death of anyone in his or her men 
Bede speaks of the day as commemorationis dies. These 
ing days” were of great antiquity, and were survivals of 
Norse minne or ceremonial drinking to the dead (see Heai 
MONTILLA, a town of Spain, in the province of Core 
32 m. S. of the city of Cordova, by the Cordova-Bobadilla 
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way. Pop. (1920), 14,868. The peculiar flavour of the pale dry 
light wine of Montilla gives its name to the sherry known as 
Amontillado. Montilla was the birthplace of “The Great Captain,” 
Gonzalo or Gonsalvo of Cordova (1453-1515). 

MONTLUC (or Monluc), BLAISE DE LASSARAN- 
MASSENCdME, Seigneur de (c. 1502-1577), marshal of 
France, was born at Condom (Gers). He served first as a private 
.'ircher and man-at-arms in Italy, with Bayard for his captain, 
fought all through the wars of Francis L, and was knighted on 
the field of C6risoles (1544), to which victory he had brilliantly 
( ontributed as adviser to the young duke of Enghien. His chief 
feat was the famous defence of Siena (1555), which he has told 
so admirably. When the religious wars broke out in France, 
Montluc, a staunch royalist, held Guyenne for the king. Henry 
III. made him in 1574 marshal of France, an honour which he 
hnd earned by nearly half a century of service and by numerous 
wounds. He died at E.stillac near Agen in 1577. Montluc’s 
ominence above other soldiers of his day is due to his Commen- 
taires de Messire Blaise de Montltic (Bordeaux, 1592), in which 
he described his fifty years of service (1521-1574). 

The Commentaries are m the collection of Michaud and Poujoiilat, 
hut llic standard edition is that of the SociHi de VHisioire de France^ 
cd. by M. de Ruble (s vols., 1865-72) ; a critical edition was published 
hy P. Courteault (1911-14). See P. Courtcault, Blaise de Montluc, 
hisloricn (1908) ; J. J. de Broqua, Lc Marichal de Monluc, sa famille 
rt son temps (1924). 

MONTLUCON, a town of France, capital of an arrondisse- 
ment, and the most important industrial centre in the department 
of Allier. Pop. (1926) 35,274. It is on the Cher, 50 m. S.W. of 
Moulins by rail. The upper town has steep, narrow, winding 
.Streets with several buildings of the 15th and i6th centuries; 
the lower town, traversed by the Cher, produces glass, chemicals, 
.sewing-machines, and iron and steel, and trades in grain, wood, 
chemicals, candles, earthenware, marble, glass, pneumatics and 
artificial silk and woollen goods. The Commentry coal-mines and 
Neris, a town with thermal springs, are to the south-east. Of the 
churches, Notre-Dame is of the 15th century and St. Pierre has a 
i2lh century transept. The town-hall, with a library, occupies the 
site of an old Ursuline convent. There is also the castle rebuilt by 
Louis II., duke of Bourbon, and taken by Henry IV. during the 
religious wars. The town, which formed part of the duchy of 
Bourbon, was taken by the Engli.sh in 1171, and by Philip Augus- 
tus in ii8t; the Engli.sh were beaten under its walls in the 14th 
century. It has a sub-prefecture, a tribunal of commerce, a 
chamber of commerce and a board of trade-arbitrators. 

MONTMORENCY, the name of a French family, derived 
from Montmorency (Scine-et-Oisc). Mattiiieu I., sire de Mont- 
morency, received in 1138 the po.st of cnnstable, and died in 
1 160. His first wife was Aline, the natural daughter of Henry I. 
of England; his second, Adelaide or Alice of Savoy, widow of 
Louis VI. and mother of Louis VII., and according to Duchesne, 
he shared the regency of France with Suger, during the nKscnce 
of the latter king on the second crusade. Matthieu II. was made 
lonstable in 1218. During the reign of Louis VTTI. he fought 
( hiefly in the south of France (Niort, La Rochelle, Bordeaux). On 
the accession of Louis IX. he supported the queen-regent Blanche 
of Castile. He died in 1230. His younger son, Guy, in right of 
liis mother, became head of the house of Montmorency-Laval. 
Anne de Montmorency (o'.!’)* so named, it is said, after his 
godmother Anne of Brittany, was the first to attain the ducal 
title (1551). His eldest .son, FRANgois dc Montmorency (1530- 
Lv 9), was married to Diana, natural daughter of Henry II.; 
another son, Henri I. de Montmorency (1534-1614), who be- 
came due de Montmorency on his brothers death in 1579, had 
been governor of Languedoc since 1563. As a leader of the party 
failed the Politiques he took a prominent part in the French wars 
f'f religion. In 1593 he was made constable, but Henry IV. showed 
^'ome anxiety to keep him away from Languedoc, which he ruled 
like a sovereign prince. 

Henry II. (1595-1632), son of duke Henry L, succeeded to the 
^itle in 1614, having previously been made grand admiral. He 
also was governor of Languedoc. In 1625 he defeated the French 
I*rotestant fleet under Soubise, and seized the islands of R6 and 


Oleron, but the jealousy of Richelieu deprived him of the means 
of following up these advantages. In 1628-1629 he was allowed 
to command against the duke of Rohan in Languedoc ; in 1 630 he 
defeated the Piedmontese, and captured Prince Doria, at Avig- 
liana, and took Saluzzo. In the same year he was created marshal. 
In 1632 he joined the party of Gaston, duke of Orleans, and 
placed himself at the head of the rebel army, which was defeated 
by Marshal Schombergat Ca.stelnaudary (Sept, i, 1632); severely 
wounded, he fell into the enemy's hands, and abandoned by Gas- 
ton, was executed as a traitor at Toulouse on the ^oth of October. 

MONTMORENCY, ANNE, Due DE (1493-1567), con- 
stable of France, was born at Chantilly, and was brought up with 
the future King Francis I., whom he followed into Italy in 1515, 
distinguishing himself especially at Marignano. In 1516 he be- 
came governor of Novara; in 1520 he was present at the Field of 
Cloth of Gold, and afterwards had charge of important negotia- 
tions in England. He was made marshal of France in 1522, accom- 
panied Francis into It^aly in 1524, and was taken prisoner at Pavia 
in 1525. Released soon afterwards, he was one of the negotiators 
of the treaty of Madrid, and in 1530 reconducted (he king's sons 
into France. On the renewal of the war l)y Charles V.’s invasion 
of France in 1536, Montmorency compelled the emiieror to raise 
the siege of Marseilles; he afterwards accompanied the king of 
France into I’icardy, and on (he termination of the Netherlands 
campaign marched to the relief of 7'urin. In 1538, on the rati- 
fication of the ten years* truce, he was rewarded with the office 
of constable, but in 7541 he fell into disgrace, and did not return 
to public life until the accession of Henry II. in 1547. In 1548 
he repressed the insurrections in the south- west, particularly at 
Bordeaux, with great severity, and in 1549-50 conducted the war 
in the Boiilonnais. 

Soon afterwards Montmorency was fighting in the north-east. 
His attempt to relieve St. Quentin resulted in his defeat and cap- 
tivity (Aug. 10, 1557), and he did not regain his liberty until the 
peace of Caleau-Cambresis in 1559. Supplanted in the interval by 
the Guises, he was treated with coldness hy the new king, Francis 
II., and compelled to give up his mastership of the royal house- 
hold — his son, however, being appointed marshal by way of in- 
demnity. On the accession of Charles IX. in 1 560 he resumed his 
offices and dignities, and, uniting with his former enemies, the 
Guises, played an important part in the Huguenot w'ar of 1562. 
He fell into the hands of the enemy at Dreux, and was not lil)- 
erated until the treaty of Amboise (March 19, 1563). In 1567 
he again triumphed at St. Denis, but was wounded, and died in 
Paris, on Aiarch 15, 1567. 

See F. Dccruc, Anne de Montmorency (1885), and Anne, due de 
Montmorency (1889). 

MONTMORENCY, a town of northern France in the de- 
partment of Seine-ct-Oise, 2^ m. from the right bank of the Seine 
and II m. N. of Paris by rail. Pop ( 1926) 9,591 In the middle 
ages H was the seat of the family of Montmorency. There is a 
T3th and i6th century church. The town is a well-known resort 
of Parisians. To the north-east lies the fine forest of Mont- 
morency. Bleaching and dyeing and the manufacture of lime 
plaster, bricks and tiles are carried on. 

MONTORO, a town of southern Spain, in the province of 
Cordova, 27 m. E. by N. of the city of Cordova, on the Madrid- 
Cordova railway. Pop. (1920) 18,140. Monloro was the Epora of 
the Romans. It stands on a rocky peninsula on the south hank 
of the Guadalquivir, here crossed by a fine bridge of four arches 
dating from the i6th century. Oil is largely manufactured, and 
there is considerable trade in timber and agricultural products. 

MONTPELIER, the capital city of Vermont, U.S.A., and 
the county seat of Washington county; 40 m. E.S.E. of Burling- 
ton, on the Winooski river, Federal highway 2, and the Central 
Vermont and the Montpelier and Wells River railways. The 
population was 7,125 in 1920 (85% native white). It is in a 
region of great beauty, within 20 m. of many lakes and the finest 
scenery of the Green mts. The State house (first OLCupied in 
1836, almost destroyed by fire in 1857, and subsequently rebuilt 
and enlarged) is of granite from the famous quarries at Barre, 
6 m. S.E. The city has several factories and exten.sive interests 
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in the granite industry of the region. The town of Montpelier 
(named after Montpellier, France) was granted to a company of 
60 proprietors in 17S0. Settlement began in 1787. In 1805 it was 
chosen to be the capital of the State, and in 1S08 the legislature 
met here for the first time. It was chartered as a city in 1894. 

MONTPELLIER, a town of southern France, capital of the 
department of Ilerault, 31 m. S.W. of Nimes on the P.L.M. rail- 
way and 7 m. from the Mediterranean at Cette. Pop. (1926) 
69,440. 

Montpellier ro.se into importance after Charles Martel de- 
stroyed Maguelonne in 737. In the loth century its two portions, 
Montpellier and Montpellierct, were held from the bishops of 
Maguelonne by the family of Guilhem. The Guilhems were suc- 
ceeded, through marriage, by the house of Aragon, a member of 
which in 1349 sold his rights to Philip of Valois, Montpellieret 
having already in 1292 been ceded to the Crown by the bishops. 
In 1 14 1 Montpellier acquired a charter afterwards materially ex- 
tended, and the same century saw the rise of its school of medi- 
cine. Several of the ablest teachers of that school were members 
of an important Jcwi.sh colony established in the town. Its school 
of law dates from iifio, and its university was founded by Pope 
Nicholas TV. tow’ards the close of the 13th century. Louis IX. 
granted to Montpellier the right of free trade with the whole of 
the kingdom. The bishopric of Maguelonne was transferred 
thither in 1536. In the wars of religion the Protestants captured it 
in 1567 and it supported the due de Rohan, only .submitting after 
a long siege (1622). The town-walls, except the royal citadel 
then just built (1624), were razed (1628). Louis XIII. made 
Montpellier the seat of one of the ghieralites of Languedoc, and 
the States of that province met there during the 17th and iSth 
centuries. 

Montpellier, the chief town of Languedoc, stands in a fruitful 
plain near the right bank of the small river Lez. Features of the 
town are a fine terrace w'ith views of the Mediterranean, the Pyr- 
enees and the Alps, and the famous Botanical garden, founded 
in 1593. The 14th century Gothic cathedral, once the church of a 
Benedictine monastery, suffered severely during the religious wars, 
and the choir has been rebuilt in 13th century style. The mon- 
astery, after being converted into the bishop’s palace, has .since 
1 795 been occupied by the famous medical school. A gallery de- 
voted to the portraits of professors since 1239 contains one of 
Rabelais. Clo.se to the medical school is the Tour des Pins, the 
chief relic of the mediaeval fortifications. The Mu.see Fabre con- 
tains good collections of paintings and sculptures. Montpellier 
posses.ses old houses of the J5th and 16th centuries. The Lez is 
canalized so as to connect Montpellier with the canal du Midi 
and with the .«;ea at Pa lavas. The town has a considerable trade 
in wine, brandy and fruit. Candles, soap, chemicals, casks, choco- 
late and liquorice are made. The town is the centre of an aca- 
drmie (educational division), of a bishop and a prefect, of courts 
of appeal and assizes, tribunals of first instance and of commerce, 
a chamber of commerce, a board of trade arbitrators, and the 
headquarters of the XVI. army corps. 

MONTPENSIER, ANNE MARIE LOUISE D’OR- 
LEANS, Di^cttf.sse de (1627-1693), French memoir-writer, was 
born at the Louvre on May 29, 1627. Her father was Gaston of 
Orleans, “Monsieur,” the brother of Louis XIII. Her mother was 
Marie de Bourbon, heiress of the Montpensier family. “La 
grande mademoi.selle'’ was encouraged to look forward to the 
throne of France as the result of a marriage with Louis XIV. 
Ill-luck, or her own wilfulncss, frustrated numerous plans for 
marrying her to persons of exalted station, including Charles 11 . 
of England, then })rince of Wales. She sympathized with the 
Frondcurs, and in the new^ or second Fronde she took nominal 
command of one of the armies on the princes’ side, and in her 
own person took Orleans by escalade. She had to retreat to Paris, 
W'here she practically commanded the Bastille and the adjoining 
part of the walls. On July 2, 1652, the day of the battle of the 
Faubourg Saint Antoine, between the Frondeurs under Cond6 
and the royal troops under Turenne, Mademoiselle saved Conde 
and his beaten troops by giving orders for the gates under her 
control to be opened and for the cannon of the Bastille to fire on 


the royalists. She then installed herself in the Hotel de Vi 
and played the part of mediatrix between the opposed p)art 
She was for some years in disgrace, and resided on her esta 
In 1657 she reappeared at court. She was now nearly foi 
when a young Gascon gentleman named Puyguilhem, afterwa 
celebrated as M. de Lauzun (q.v.), attracted her attention. 

In 1670, Mademoiselle demanded the king’s permission 
marry Lauzun. Louis at first gave his consent, but other memb 
of the royal family prevailed on him to rescind it. Not 1 < 
afterwards Lauzun, for another cause (see Lauzun) was . 
prisoned in Pigncrol, and it was years before Mademoiselle 1 
able to buy his release from the king by settling no small port 
of her estates on Louis’s bastards. They were then secretly ir 
ried. But Lauzun tyrannized over his wife, and they were s 
arated. She lived for some years afterwards, gave herself 
religious duties, and finished her Memoires, which extend 
within seven years of her death (April 9, 1693). These Memox 
(Amsterdam, 1729) are to be found in the collection of Mich: 
and Poujoulat. Her Eight Beatitudes were edited by E. Ro 
canachi as Un Ouvrage de piete inconnu (1908). 

See the series of studies on La Grande Mademoiselle, by “Arv 
Barine” (1902, 1905)- 

MONTREAL, a city of the Dominion of Canada, its lead 
.seat of commerce and principal port of entry, as well as the cen 
of many of its important industries. It is situated on the sou 
east side of the island of Montreal, at the confluence of the Oita 
and St. Lawrence rivers, in the county of Hochelaga and provii 
of Quebec. The observatory in the grounds of McGill Universi 
in the city, has been determined to be in 45° 30' 17" N. lat., r 
73° 34' 40*05" W. long. The city holds a fine position at the h« 
of ocean navigation, nearly a thousand miles inland, and at the f 
of the great system of rivers, lakes and canals upon which mi 
of the commerce of the interior is carried to the Atlantic seaboa 
The ship channel below Montreal, the deepening of which ^ 
begun in 1S44, now permits the passage of ocean ve.ssels draw 
30 ft. at low w'ater. The Lachine canal, begun in 1821, has b( 
enlarged and deepened from time to time. The depth is now 
feet. This with the canals above opened the way for the shipp 
and commerce of the Great Lakes. The first Canadian railw 
1S36, ran from Laprairie oppo.site Montreal to St. Johns, near 
international boundary. All these public works owed their e? 
lence to the enterprise of Montreal citizens. In 1854 work v 
commenced upon the Victoria Bridge, completed in 1859, which 
i8gS was replaced by the Victoria Jubilee Bridge. At the foot 
Lake St. Louis the (Canadian Pacific Railway crosses the river 
a cantilever bridge. A new road-bridge from Montreal to 1 
.south shore was under construction in 1928. Montreal is the he; 
quarters of both the great transportation systems, the Canad 
National and Canadian Pacific. The latter has an imposing ten 
nal station on Windsor Square, and the former is planning a vi 
large terminal at the city end of the Mount Royal tunnel. Dur; 
the season of navigation several lines of well-appointed steam^ 
maintain communication with Liverpool, London, Glasgow a 
other British and European ports, as well as with the princi] 
ports on the river and gulf of St. Lawrence and the Great Lak 

Buildings. — Built originally along the water-front, Montn 
has in’ the course of years swept back over a series of terraces 
former levels of the river or of a more ancient sea — to the foot 
Mount Royal. Held there, it has been forced around the moi 
tain on either side. Mount Royal, from which the city derives 
name and so much of its natural beauty, is a mass of trap-ro 
thrown up through the surrounding limestone strata to a height 
753 ft. above the level of the sea. Under the direction of Frcderi 
Law Olmsted it was converted into a magnificent park. The ci 
is substantially built, grey limestone, quarried from the mounta 
predominating in the public and many of the private edifices^ 
the south of the Place d’Armes stands the parish church of Not 
Dame, whose Gothic outlines form one of the striking features 
the city. The church was built in 1824 to take the place of 
earlier structure dating back to 1672. Beside the church stan 
the historic seminary of St. Sulpice, one of the few remaining reli 
of the days of French rule. The head office of the Bank of Mor 
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real faces Notre Dame church, and several other of the leading 
hanking institutions of the country have their headquarters in this 
city. In the Place d’Armes stands a striking figure in bronze 
erected to the memory of Maisonneuve, the founder of Montreal, 
:ind the work of a Canadian sculptor, Louis Philippe Hebert, 
fhe Roman Catholic Cathedral of St. James stands up)on Do- 
minion Square. It is an almost exact reproduction, reduced to 
(iiie-half the scale, of St. Peter’s at Rome. As this church owes 
its existence to the energy and enthusiasm of Archbishop Bourget, 
so Christ Church Cathedral, a fine example of the early English 
style of architecture, is associated with the name of the first resi- 
dent Anglican bishop of Montreal, Dr. Francis Fulford. 

The mixture of races and creeds, which is so striking a character- 
istic of Montreal life, has not only endowed the city with many 
[)eautiful churches, but also with varieties of philanthropic insti- 
tutions. Each of the several national societies — St. George's, St. 
Andrews’s, St. I’atrick’s, and that of the French Canadian patron 
saint, St. Jean Baptiste, to mention no others — looks after the 
welfare of its own adherents. Of the .several hospitals, the most 
venerable is the Hotel Dieu, founded in 1644 by Mme. dc Bouillon, 
a I'rench lady of high rank. The original building, in the early 
days of Ville Marie, stood without the fort, and was fortified to 
withstand the attacks of the Iroquois. The .site is now covered 
hy a block of warehouses on St. Paul Street. The present buildings, 
(ompleted in iSbi, contain both a hospital and nunnery. The 
Order of the Grey Nuns, founded by a Canadian lady, Mme. 
(T You ville, in 1737, cares for hundreds of foundlings and aged and 
infirm people in the great hospital on Guy Street. The Montreal 
(leneral hospital was founded in iSig by piublic subscriptions, and 
I lie Royal Victoria Hospital is a monument to the generosity of 
Lord Strathcona, Lord Mount Stephen and J. K. L. Ross. Besides 
these should be mentioned the Notre Dame, the We.stern and (he 
Children’s Memorial ho.spitals. 

Schools. — Montreal provides for the education of iis young 
people through two distinct sy.stems of public schools, one for 
Homan Catholics, the other for Protestants, each governed by a 
hoard of commi.s.sioncrs. The schools arc maintained by an annual 
lax based upon the as.sessment. Unlike the neighbouring province 
of Ontario, Quebec makes no provision for a state university. But 
James McGill (1744-1813) left pjropjcrty valued at the time of 
his death at £30,000 for the foundation of a college. A royal 
charter conferring university powers was obtained in 1821. During 
early years slow progress was made, but wdth the appointment of 
Sir William Dawson as principal, in 1S55, the institution entered 
on a career of prospicrity. It now embraces ten faculties, arts, 
applied science, law, medicine, dentistry, pharmacy, agriculture, 
inusic, commerce and graduate studies. The linely-equipip^cd Mac- 
donald scientific laboratories, with the Re'^path Mu.scum and 
Univer.sity Library (275,000 vols. in 1928) form pjart of a noble 
group of buildings on the campus in Montreal. Two of the.se were 
de.stroyed by fire in 1907 but have since been rebuilt. The Univer- 
sity of Montreal (French) embraces the faculties of arts, den- 
tistry, law, medicine, philosopjhy, science and theology. The col- 
lege library (50,000 vols. in 1928) has been enriched by a rare 
collection of Canadian books and manuscripts, bequeathed by 
Judge Louis Fran(;ois Georges Baby (1834-1906) of Montreal, 
riie administrative buildings of this University were destroyed 
hy fire in 1919. The University will be hou.sed in new and much 
larger buildings at the foot of Mount Royal. Of other educational 
institutions in the city the most impjortant is St. Marys College, 
founded in 1848 by the Jesuits, and removed to the present build- 
ing in 1855. The archives boast a notable collection of early 
Canadian manuscrip)ts. Historical collections are housed in the 
Chateau de Ramesay, dating from 1704, and in the McCord 
Museum, McGill University. 

Industries* — Montreal's position as the chief port for the trade 
of the Dominion, is largely due to the foresight of her great mer- 
chants. With the gradual opening up of (he means of communua- 
tion by land and water, and the development of her facilities for 
handling the exports and imports of the country, the city has in- 
‘ leased rapidly in importance. In shipment.:^ of grain, as well as in 
dairy produce, Montreal has far outstripped all her rivals. 
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j The total grain receipts in 192S were 217,316,874 bushels. Mont- 
real now stands fifth among the great ports of the world. The 
port facilities arc theroughly up-to-date and keep pace with the 
rapidly growing needs of the city. There were 2,900 factories in 
the city in 1928 including very large flour mills. 

Montreal is governed by a Mayor and 35 aldermen, elected 
every two years. The city returns 13 members to the Dominion 
House of Commons and ii to the Provincial legislature of Quebec. 
The population of the city, according to the census of 1921, was 
618,506. W’ith the suburbs, it was estimated in 1928 at over 
1,000,000, more than half French. 

History. — The history of the town is steeiH'd in romance. 
From that first remarkable scene, so graphically described by 
Francis Parkman, when, on the 18th of May 1642, Maisonneuve 
and his little band of religious enthusiasts landed upon the .spot 
where the Montreal Customs House now stands, and planted, in 
the words of the saintly Dumont, a grain of mustard seed destined 
to overshadow the land, the history of the town was to be inti- 
mately a.ssociated with mis.sionary enterprise and such heroism 
as the world has rarely seen. Montreal began as a religious colony, 
but its very situation, on the outer confines of civilization and at 
th<‘ door of (he Iroquois country, forced it to become a military 
settlement, a foctified town with a military garri.son. Similarly its 
position, even ihen an ideal one from a commercial point of view, 
made it the dominating centre of the fur trade. For a hundred 
years after its foundation these three, influences held sway. 
Within another hundred years, they had become but atoms in a 
larger and more varied population. The fur trader of New France, 
merged after the conquest in the fur trader of the North West 
Company, remained for a time the one picturesque survival of 
earlier and more romantic days. Finally he too disappeared. 

Hirmooraptiy. — F rancis Parkman. Jesuit .s in North America and The 
Old Rvi^ime in Canada (Boston, new ed. 1902); Newton Hosworth, 
Hochelaga depicta (Montreal, 1846; re|)r. Toronto, jooi); A. Sand- 
hain, Montreal, Past and Present (Montreal, 1870) ; W. D. Lighthall, 
Montreal after Tu'o Hundred and Fifty Years (Montreal, 1892); N. 
M. Hinshel\v(H)d, Montreal and Vicinity (Montreal, J904) ; S. K. Daw- 
son, Handbook for the City of Montreal (Montreal, 1S8.S) ; A. Leblond 
de Brumath, Hidoire populaire de Montreal (Montreal, 1890) ; H. 
Beaugrand. Le Vieux Montreal (Montp‘al, 1884) ; Dollier de Casson, 
Histoire de Monlrt'al, i64o-i()y2 (Montreal, 1868, new ed. 1928) ; J. D. 
Borthwick, Montreal, its history f &c. (Montreah 1875) ; W. H. Ather- 
ton, A/ rm/rra/ (Montreal, 1914). (L. J. B.) 

MONTREUIL, GERBERT DE {ft. I3lh century), French 
trouvbrc, author of the Romnu dr la violet te. He dedicated his 
poem (r. 1221 ) to the Countess Marie of J^)nthieu, wile of Simon, 
count of Dammartin and a niece of Philip Augustus. The count 
Gerard de Nevers of the story stakes his domains on the fidelity 
of his w’ife Euriant. Li.siard by calumniating Euriant wins the 
wager, but in the end the traitor is expo.sed, and, after many ad- 
ventures, Euriant is reinstated. Another version of the story is 
given in the Roman du comte de J*oitiers and in the tale in the 
Decameron (ii. 9) on which Shakespeare founded CymbeMne. 
Lyrics are inserted in the narrative of the Roman de la violet te, 
as they had been in the Conte de la rose fii'oo), known also as 
Guillaume de Dole. A prose ver.sion, dating from the early 15th 
century, provided Wilhelmine de Chezy with the mat(M*ial for her 
libretto of W'eber’s opera, Euryanthe ( 1823 ). 

MONTREUIL-SOUS-BbiS, a suburb 7 kilometres east 
of Notre Dame de Paris in the department of Seine, on the slope 
and summit of a hill, about 1 m. N. of Vincennes. Pop. (1926) 
58.425. Montreuil is specially noted for its extensive peach 
orchards. The manufactures include i)aint, oils and varnish, glass 
and chemical products, and biscuits. 

MONTREUIL-SUR-MER, a town of northern France, 
capital of an arrondi.ssement in the department of Pas-de-Calais, 
24 m. S. by E. of Boulogne by rail. Pop. (1926), 2,532. The town 
with its citadel and ramparts stands on a hill on the bank of the 
Canche. The church of St. Saulve (12th to i6th centuries), a 
hospital founded in 1200 and rebuilt in the 19th century, with a 
fine chapel in the Flamboyant style, and the buildings of the old 
abbey of Ste. Austreberthe, founded in the nth century, are in- 
teresting. Montreuil is the seat of a sub-prefect. The town owes 
its origin to a seventh century monastery established by St. Saulve, 
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bishop of Amiens. 

The Chateau dc Beaurepaire was the British G.H.Q. from 
March, 1916, to April, 1919, in the World War. 

MONTREUX, a town in the Canton de Vaud, on the shore 
east of Lake Geneva, Switzerland, stretching from Clarens to Vey- 
(aux. The name includes the communes of the Chatelard and 
Planches. Fop. (1920) 16,721, mostly French-speaking. There are 
railway stations at Clarens (15 m. S.E. of Lausanne), Montreux 
and Terrilet. From Tcrritet and Montreux a mountain railway 
runs })asl Glion and Caux nearly to the lop of the Rochers de Naye 
(6.710 ft ), while from Montreux the Montreux Bernese Oberland 
railway proceeds via Les Avants through the Col de Jaman by tun- 
nel to Zweisimmen in the Bernese Oberland. 

MONTROSE, MARQUESSES AND DUKES OF, 
David Lindsay, 5th earl of Crawford (c. 1440-1495), was created 
duke of Montrose in 1488 (the first dukedom conferred in Scot- 
land on a person not of royal blood), as a reward for loyalty to 
James 111 . during the rebellion of Angus and Prince James. He 
was deprived of his dukedom by James IV., but it was restored in 
1489 for life only. 

In 1505, William. 4th Lord Graham, whose wife was the dukes 
niece, was created carl of Montrose; and this title was held by 
his descendants till 1644, when James Graham, 5th earl, was 
created marquess of Montrose and earl of Kincardine. This was 
the celebrated marquess of Montro.se iq.v.) of the Civil War, 
whose son, James (c. 1651-69), was known as “the Good Mar- 
quess.” His grandson, the 4th marquess (d. 1742), was lord 
high admiral of Scotland in 1705, and lord president of the 
council in 1706. For his .services in promoting the union of Scot- 
land with England, he was created duke of Montrose and mar- 
tjuess of Graham in 1707, becoming in the same year one of the 
hr.st representative peers of Scotland in the parliament of Great 
Britain. He was one of the regents of the kingdom on the death 
of Queen Anne, and w^as appointed a secretary of state by 
George 1 . After suppre.ssing the Jacobite rising in 1715, he was 
made keeper of the great seal in Scotland. His son David was 
raised to the peerage of Great Britain with the title of Earl 
Graham. In 1S55 James Lindsay, 24th earl of Crawford, claimed 
the title of duke of Montrose on the ground that the patent 
granted to his ancestor David Lindsay in 1488 had not been 
effectively rescinded, but his petition was dismissed. 

MONTROSE, JAMES GRAHAM, Marquess of (1612- 
1650), became 5lh earl of Montro.se (see above) in 1626. He was 
educated at St. Andrew.^, and at 17 married MagdiUene Carnegie, 
daughter of Lord Carnegie (afterwards carl of Southesk). Not 
long after the outbreak of the Scotti.sh troubles in 1637 he joined 
the party of resistance to Charles I., signed the Covenant in 
1638, and .successfully suppressed the opposition to the popular 
cause which arose in the north around Aberdeen and in the country 
of the Gordons, though he violated the safe conduct he had 
promised to Huntley, the leader of the rising, by taking him 
prisoner to Edinburgh. In 1639, after the signature of the Treaty 
of Berwick. Montrose was one of the Covenanting leaders who 
vi.sited Charlc.';. He wished that the clergy should confine them- 
i^clvcs to their .spiritual duties, and that the king, after being 
enlightened by oi)en communication with the Scottish nation, 
should maintain law and order without respect of persons. In the 
.Scottish iiarliament which met in September, Montrose found 
himself in ojijmsition to Argyll, was opposed to Argyll’s policy of 
making the three estates equal, thus making the middle classes 
and the Presbyterians a tool for his own ambition; but he failed 
to win the .support of ('harles. 

Rather than give way, Charles prepared in 1640 to invade 
.Scotland. Montrose, who was the leader of the royalist party 
known as the “Plotiers,’’ which had arisen within the ranks of 
the Covenanters, was of necessity driven to play something of a 
double part. In Aug. 1640 he signed the Bond of Cumbernauld 
as a prote.st against the “particular and direct practising of a 
few.” in other words, against the ambition of Argyll. But he 
defended his country, and in the same month displayed his gal- 
lantry in the forcing of the Tyne at Newbum. After the success 
of the invasion, Montrose was summoned before the Committee 


of Estates charged with intrigues against Argyll, and in June wu: 
imprisoned in Edinburgh castle. After the Idng’s visit to Scot 
land Montrose shared in the amnesty tacitly accorded to al 
Charles’s partisans. 

When the Civil War began in England (see Great Rebellion 
Montrose constantly pressed Charles to allow him to make a 
diversion in Scotland. Hamilton’s impracticable policy of keep- 
ing Scotland neutral for long stood in the way of Charles’s consent 
But in Feb. 1644, when a Scottish army entered England to take 
part against the king, Montrose, now created a marquess, was- 
appointed lieutenant-general in Scotland. After his unsuccessfu 
attempt in April to invade Scotland with about 1,000 men, di.s- 
guised as a groom, he made his way in August to the Highland.^ 
where the clans rallied to his summons. He defeated his oppon- 
ents, with great military skill, at Tippermuir, Aberdeen, Inver- 
lochy, Auldearn, Alford, Kilsyth and Dundee. 

In the name of the king, who now appointed him lord-lieutenant 
and captain-general of Scotland, he summoned a parliament to 
meet at Glasgow with the object of organizing the Lowlands, on 
Oct. 20, but the parliament never met, for Charles had been 
defeated at Naseby on June 14, and Montrose was called to his 
help. David Leslie, the best of the Scottish generals, was promptly 
despatched against Montrose whom he discovered on Sept. 12, 
deserted by his Highlanders and guarded only by a little group of 
followers, at Fhiliphaugh. His conduct of the war had alienated 
the Lowlands. Montrose made his way to the Highlands; but he 
failed to organize an army. In Sept. 1646 he embarked for Nor- 
way. In 1647 be went to Paris, but could get no support from 
Henrietta Maria. Three years later, burning to revenge the death 
of the king, he was restored by the exile Charles II. to the now 
nominal lieutenancy of Scot land. Charles however did not scruple 
shortly afterwards to disavow his noblest supporter in order to be- 
come a king on terms dictated by Argyll and Argyll’s adherents 
In December 1650 Montrose sailed for the Orkneys with 1,200 
men, but 1,000 of them were lost by shipwreck. Reaching Scot- 
land, Montrose tried in vain to raise the clans, and on April 27. 
was routed at Invercarron. After wandering for some time he wa.s 
surrendered by Macleod of Assynt, to whose protection, in ignor- 
ance of Macleod’s political enmity, he had entrusted him.self. On 
May 20, he was sentenced to death and was hanged on the 21st. 
To the last he protested that he was a real Covenanter and a 
loyal subject. 

The principal authoritie.s for Montrose’s career are Wishart’s Hcs 
gestae, &t'. (Amsteniam, 1647; abridg.-d traas. in the Stuart scric.s, 
1Q03); Patrick Gordon’s Short Abridgment of Briiane's Distemper 
(Spalding Club) ; Gardiner’s Great Civil War; Napier, Memorials of 
Montrose (1856), containing Montrose’s poetry, a .selection of which 
has been edited by R. S. Rait (looi) ; H. Pryce, The Great Marquis ot 
Montrose (1912) and J. Buchan, The Great Marquis of Montrose 

(1913)- 

MONTROSE, royal burgh, parish and seaport, Forfarshire. 
Scotland. It is 30^ m. N.E. of Dundee by the L.N.E. railway 
and is also connected with the L.M.S. railway company’s system 
by a branch to Dubton. J’op. (1921) 10,979. The town occupies a 
sandy penin.sula, and is bounded by the North .sea, the North and 
South Esk, and by Montro.se Basin, a tidal lagoon about 7 m. iu 
circuit. In the mouth of the channel of the South Esk lies the 
island of Rossie, or Inchbrayock, which is connected with the 
burgh by means of a suspension bridge and by a drawbridge with 
the south bank near the large fishing village of Ferryden. The 
harbour lies between the suspension bridge and the sea, and is pro- 
vided with a wet dock. The links, with three golf-courses, are 
very fine, and Montrose is a popular resort. Flax and jute .spin- 
ning, ship-building, fish-curing, brewing and iron founding ate 
carried on, and there are flour and saw mills and rope-works. The 
fisheries are of considerable imi>ortance and there is a large trade, 
especially in timber (the chief import) and potatoes (the chiei 
export). Montrose is governed by a provost, bailies and couneil^ 
and unites with Arbroath, Brechin, Forfar and Inverbervie 
Montrose burghs) in returning one member to parliament, '■ 
district group that was represented for many years by Jnhn 
Morley. Montrose received its charter from David I., and 
made a royal burgh in 1352. It was destroyed by lire in i244 
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Here Edward I. accepted John Bailors surrender of the kingdom 
on July 10, 1296. Sir James Douglas sailed from the port in 
1330 bound for the Holy Land with the heart of Robert Bruce; 
and here, too, the Old Pretender embarked in 1716 for France. 
In 1745 the town threw in its lot with the Hanoverians. 

MONT ST. MICHEL (LE), a rocky islet of France, off the 
coast of the department of La Manche, some 6 m. N. of Pontor- 
bOii. Pop. (1926) T98. It forms a mass of granite about 3,000 ft. 
in circumference and 165 ft. in height, rising near the mouth of 
the Couesnon nearly a mile from the shore, to which it is united 
by a causeway. In the 8th century an oratory was established 
here by St. Aubert, bishop of Avranches, in obedience to the 
tommands of an apparition of St. Michael. The place soon be- 
came a resort of pilgrims from France, Great Britain, Ireland and 
Italy. In 966 Richard I., duke of Normandy, founded in place of 
the oratory a Benedictine monastery. In 1203 the monastery was 
burnt by Philip Augustus, who 
afterwards furni.shed large sums 
for its restoration (La Merveille ). 

SL. Louis made a pilgrimage 
to Mont St. Michel, and after- 
wards supplied funds for theforti- 
tications. During the last 30 
years of the Hundred Years' War 
I he abbey persistently resisted 
the English. In 1469 Louis XI. 
instituted the Order of St. Michel 
which held its meetings in the 
sallc des chevaliers. During the 
Wars of Religion, the Huguenots 
were not able to lake the fort- 
re.<s, which opened its gates to 
Henry IV. in 1595 after his ab- 
juration. In 1622 the Benedictine 
monks of Mont St. Michel were 
replaced by monks of the Con- 
irregation of St. Maur. In the 18th and 19th centuries until 1863 
I he abbey was used as a prison for political offenders. The 
fortress-abbey crowns the more precipitous side of the islet 
(ow\nrds the north and west, the sloping portion towards the east 
and south being occupied by houses. A machicolatcd and tur- 
ret ed wall surrounds the upper part of the rock. The northern 
and oldest portion of the ramparts dates from the 13th century; 
on the south they are pierced by a single 15th century gateway. 
The single street curves from the gateway up to the abbey, ending 
in flights of steps leading to the donjon or chatelet. It is bordered 
j)y old houses, among which is one built by Bertrand du Guesclin 
in 1366, and contains a isth century parish vliurch. Limitations 
‘)l space led to building of the abbey in three storeys. The floor 
of the church, partly on the rock, partly upon foundations, and, 
at the east, end, over a crypt, is on a level with the uppermost 
storey of Uie monastic buildings. North of and below the apse is 
die building known as Bclle-Chai.se. It comprises the chatelet 
< 13th century), a square machicolatcd entrance structure, the ad- 
loining guard-room (15th century) with the salle des ofheiers 
above it, and behind all the Tour Perrine. The Merveille (1203- 
on the north consists of two- continuous buildings of three 
i'tureys, on the east, one above the other, the hospitium (aumd- 
'/cr/V), refectory and dormitory, on the wTst, the cellar, knights’ 
hall (salle des chevaliers) and cloister. Of the fine Gothic apart- 
'uents the chief are the refectory, divided down the centre by 
columns and lighted by large embrasured windows, and the superb 
knights’ hall, with a vaulted roof supported on three rows of cylin- 
drical pillars. The 13th century cloister is surrounded by double 
tines of columns carrying pointed arcades, between which floral 
designs are carved. The exterior wall of the Merveille, 108 ft. 
high, is supported by 20 buttresses. The church, high above the 
other buildings, consists of transepts and four bays of the nave of 
Romanesque architecture and of a choir (i45<>”^S2i) in tbe 
Flamboyant Gothic style with a triforium surmounted by win- 
dows, In 1776 three of the seven bays of the nave were pulled 
down, and soon after the incongruous western front was added. 
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The finest part of the exterior is the choir, ornamented with 
carved pinnacles and balustrading. The central lower terminates 
in a Gothic spire surmounted by a statue of St. Michael. 

MONTSERRAT, an island in the British West Indies, one 
of the five presidencies in the colony of the Leeward Islands. 
Pop., mostly negroes (1921), 12,120. It lies 27 m. S.W. of 
Antigua, in 16® 45' N. and 62° 7' W.; is ii m. long and 7 m. 
broad, and has a total area of 32I sq.m. The island is a serrated 
range of volcanic peaks rising from the Caribbean Sea, their sum- 
mits clothed with forests; the still active Soufricre (3,000 ft.) in 
the south being the highest point. The average Icmperalure is 
Si° F, the hottest weather being usually tempered by cool sea 
breezes; the rainfall averages 94 in. per annum. Water is plenti- 
ful, and the roads are macadamized anil well graded. The principal 
products are cotton and raw and concentrated lime-juice. The 
legislature of six crown-nominees sends representatives to the 
general legislature of the colony. Eduialion is compulsory, and 
the majority of the schools are managed by the Church of Eng- 
land, to which most of the ix^ople belong; the Wesleyans and 
the Roman Catholics also support schools. Plymouth (pop. 1,532), 
the chief town, stands on an oixm roadstead. 

The island was discovered by Columbus in 1493, who named it 
after Monserrado, a mounlain in Spain. It was colonized by the 
British under Sir Thomas Warner in 1632, and was taken by the 
French in 1664. Restored to the British in 16O8, it capitulated to 
the French in 1782, but was again re.slured in 17S4. 

MONTSERRAT, a mountain and monastery in Spain, 30 ni. 
N.W. of Barcelona. 'J'he mounlain is of grey cungloinerale; its 
main axis trends from west -north-west to ca.;t-south-easl, and its 
circumference is about 18 miles. 'I'he loftiest point is the Turo 
de San Jeronimo, also called Mirador and La Miranda (4,070 ft.). 
On the cast the base of thi! Montserrat is washed by the river 
Llobregat. The Montserrat consists of jagged ])innacles and spires 
{penascos) rising abruptly from the ba.se of the mass, which is 
cloven by ravines, and afiounds with precipices. It is the mans 
serratns of the Romans, the mimtc svrrado of the Spaniards, and 
is thus named either in allusion to its jagged apiiearance, or be- 
cause it is split, as if sawn by the vast fissure of the Valle Malo. 
This occurred, say the Spanish legends, at the time of the Ouci- 
fixion, when the rocks were rent. 

The monastery stands 2,910 ft. high on the edge of the Valle 
Malo. It owes its existence to an image of the Virgin, said to have 
been carved by St. Luke and brought to Barcelona by Si. Peter 
in A.D. 30. When the Moors invaded the province in 717 the image 
was taken to Montserrat and hidden in a cave. In 880 Gondemar, 
bishop of Vich, was attracted to the cave by sweet sounds and 
smells, and there found the image, which he detcrminiid to lake to 
Manresa. But ai a certain spot on the mountain the image refused 
to proceed farther; there it was consequently deposited, and a 
chapel was erected to contain it. Round the chapel a nunnery was 
built, and in 976 this was enlarged and converted into a second 
Benedictine convent. During the Napoleonic wars (1808-14) it 
was despoiled of treasures. In 1835. as a result of the Carli.st in- 
surrection, the convent was deprived of its estates and the num- 
ber of monks reduced to about 20. In 1S74 the convent, which by 
a grant of Pope Benedict Xlll. had been an inde|)endent abbey 
since 1410, was made subject to the bishops of Barcelona. 

Nuestra Senora de Montserrat, Patroiia de Calaluna (“Our 
Lady of Montserrat, Patron Saint of Catalonia”), is one of the 
most celebrated images in Spain, and her church is visited annually 
by more than 60,000 pilgrims. The image is small, black, and 
carved of wood, but possesses magnificent robes and jewels. 

MONTT, MANUEL (1809-1880), Chilean statesman, was 
born on Sept. S, 1809. He had a distinguished career as a scholar, 
and was introduced into public life during the presidency (1831- 
41) of Arieto by Diego Portales. Montt distinguished himself by 
his courage in the crisis that followed upon Portales’ assassination 
in 1837, though only holding a subordinate post in the govern- 
ment. Afterwards he held several ministerial offices, and during 
the presidency (1841-51) of Bulnes he became minister of justice 
and public instruction, and later of the interior. He was elected 
president in 1851 and again in 1856. Though the Liberals chafed 
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under his rule, and two revolutions, in 1851 and 1859, place 
during his administration, he governed Chile with an energy and 
wisdom that laid the foundation of her material prosp)erity. He 
was ably assisted by his minister of the interior Antonio Varas, 
and it was from the union of the two statesmen that the well- 
known ultra-conservative faction, the Montt-Varislas, took their 
name. His jire.sidency was marked by the establishment of rail- 
ways, telegraphs, banks, schools and training-colleges. On giving 
up his post in 1S61 he became president of the supreme court 
of justice, a po.sition which he held up to his death on Sept. 20, 
1880. His son Jorje (b. 1846) was president of Chile in 1891-96, 
and a younger son, Pedro (d. 1910), in 1906-10. 

MONTT, PEDRO (1848-1910), Chilean statesman, son of 
Manuel Montt was born in Santiago, Chile, in 1848. He 

graduated in law at the Institnto Nacioiial in 1870, and four years 
later entered political life. In 1876 he was elected a member of 
the chamber of deputies, and in 1885 he became its president. 
During this period began his powerful influence in the public ad- 
ministration and also in the direction of the National party which 
Manuel Montt had founded. He voyaged to Europe to study the 
political institutions of the leading European nations. In 1886 he 
was appointed minister of justice and public instruction and in 
1887 minister of industry and public works. In spile of holding 
these two cabinet offices in the government of President Balma- 
ceda. Montt figured in the parliamentary oppo.sition to him in 
1890, and in i8gi took a very active part in the revolution wiiich 
put an end to his power. He went to the United States first as 
agent of the Revolutionary Junta and, after the recognition of 
the new government, remained as Minister of Chile. In 1901 he 
wa.s an unsucce.ssful candidate for the presidency, but in 1906, as 
the candidate of the National Union ticket and supported by all 
important elements, he was elected by a large majority. During 
his term he helped to prevent armed conflict between Chile and 
Argentina, fostered railway development, worked for sound 
finances and for sanitation and health projects. He was greatly 
interested in education and during all his political career was a 
member of the council of public instruction. His interest in books 
led him to acquire a private library, the largest in Chile at the time 
of his death. In 1910, his health failing, he went to Europe to 
.seek treatment and died on Aug. 16, at Bremen, Germany. 

MONTUCLA, JEAN ETIENNE (1725-1799), French 
mathematician, W’as born at Lyons on Sept. 5, 1725. In 1754 he 
published an anonymous treatise entitled Histoirc des rccherchcs 
siir la quadrature du rcrc/e.and in 1758 the first part of his IJistoire 
des mathematiqiivs, the first history of mathematics worthy of 
the name. In 1778 he re-edited Jacques Ozanam’s Recreations 
maflicmatiqiics, afterwards published in English by Charles Hut- 
ton (4 vols., London, 1803). He died on Dec. 18, 1799. His 
Histoirc was completed by J. J. Lc F. de Lalandc, and published 
at Paris in 1799-1802 (4 vols.). 

MONTUFAR, LORENZO (1823-1898), Guatemalan 
.Statesman and author, was born in Guatemala city on March ii, 
1823 He studied law at the University of (iuatemala and joined 
with other youthful leaders in publishing the radical periodical 
Albion Rcpiihlknno. Opposition to General Carrera led to forced 
.‘iuspen.sion of the publication. Montufar went to San Jose, Costa 
Rica, where he was named a magistrate of the Supreme Court. 
After being deprived of this office by force, he took his doctor's 
degree in law and obtained a professorship at the University of 
Costa Rica. During the presidency of Juan Ramon Mora he was 
minister of foreign relations in Costa Rica. He was later named 
rector of the University of Costa Rica. Afterwards he was forced 
to fly to San Salvador, which government made him minister to 
Peru. When Carranza became president of Costa Rica he returned 
to take the position of minister of foreign relations which he re- 
tained also during the presidency of Guardia. As minister he 
negotiated a number of treaties, notably the treaty delimiting the 
frontier with Colombia. He was later named envoy extraordinary 
and minister plenipotentiary of Guatemala to Spain. He was dis- 
tinguished both as a writer and as a jurist. His most important 
w’ork is the Resena historica de Centro- America (7 vol., 1878-81). 
He also wrote Apiintamientos sobre economia politica (1887); 


Walker eft Centro-America (1887) and was editor of the advanced 
periodical Quincenal Josefifw. In 1891 he was an unsuccessful 
candidate for the presidency of Guatemala. 

The Discursos del Doctor Lorenzo Montufar (R. Montufar, ed.j 
was published in 1923. 

MONTYON, ANTOINE JEAN BAPTISTE ROBERT 
AUGET, Baron de (1733-1820), French philanthropist, was 
born at Paris on Dec. 23, 1733. He rose rapidly in the legal pro- 
fession, and held several important offices of State. He is Ih*s 1 
remembered for the numerous prizes which he established, and for 
the Montyon “prix de Statistique” founded in his honour. Though 
dealing with economic problems, his books are written mainly from 
the point of view of the philanthropist, and contain little that is 
of scientific value. During his life he spent his money freely in 
the alleviation of suffering, and at his death bequeathed 10,000 
francs to each of the Parisian hospitals. His most important works 
are: — Rccherchcs ct considerations siir la poptdation dc Franev 
(177S); Quelle influence ont Ics diver sc s cspdccs d’inipots sur la 
moralite, Vactivitc ct Vindustric des pcnplcs (1808) ; and Particu- 
lariies el observations sur les ministres des finances de France, Ics 
plus cMbrcs de i 6 ()o a lygi (1812). 

Sec Lacrctcllc, Discours sur M. Montyon in Rccucil de Vacademir 
(1820-29) ; Qiierard, La France littcrairc, yol. vi. (1S34) ; F. Labour, 
M. de Montyon d’apres des documents inedits (1880) ; G. Dumoulin, 
Montyon (1884) ; and b. Guimbaud, Aiq^et de Montyon (tqoq). 

MONUMENT, a word whose many meanings are all related 
to its original root, which signifies a memorial. Thus, in survey- 
ing, any natural or artificial object to wdiich the description of a 
boundary is referred, is known as a monument, and any building or 
other work of art may be referred to as a monument of a certain 
style or period. The term is also loosely applied to a gravestone 
! or tomb. More specifically, in architecture, a monument is a struc- 
I ture, erected for the primary purpose of commemorating a person 
or event. {See Religious and Memorial Architecture.) 

MONUMENTS, PRESERVATION OF (Lat. monumcn- 
tum or monimenlum ; from monere, to advise, bring to mind, 
remind; the German equivalent is Denkmal), literally, that which 
serves to keep alive the memory of a person, an event, or a period. 
The word is thus applied to a column, statue or building erected 
for that particular purpose; to all the various memorials which 
man throughout the ages has raised over the buried dead, the bar- 
rows and cairns of prehistoric times, the representation of the 
living figure of the dead, bra.s.ses, busts, etc., or the varying forms, 
allegorical or otherwise, taken by the tombstones of the modern 
cemetery. In a wider sense “monument” is used of all survivals of 
prehistoric man — dolmens, menhirs, remains of lake dwellings, 
stone circles and the like, buildings large and small, with cities, 
castles, palaces, and examples of domestic architecture which have 
any intere.st, historic or artistic, as well as movable artistic or 
archaeological treasures either existing in private or public collec- 
tions or newly discovered by excavation, etc. In a more restricted 
scn.se the word “monument” is also applied to a comprehensive 
I realise on any particular subject — such as the Monumenta typo- 
i^raphica, or an historical collection such as the Monumenta Gcr- 
maniae historica. In the English law of conveyancing a “monu- 
ment” is an object fixed in the soil, whether natural or artificial 
and referred to in a document, and used as evidence for the 
delineation of boundaries or the situation of a particular plot ol 
land, etc. 

For a de.scription of various kinds of monuments see such arti- 
cles as Archaeology; Stone Monuments, Primitive; Effigii s 
Monumental; Sculpture; Barrow; Cromlech; etc.; many 
particular monuments such as Stonehenge, are treated under 
respective names, or in the articles on the towns, etc. in whirl 
they stand; while the preservation of monuments in various coun- 
tries is dealt with under the different headings of those countries, 
e.g., Egypt, Greece. 

The present article deals with the preservation, by government 
action, local or central, of the evidences and remains of 
history and civilization; for reference to similar action extended to 
sites and places of natural beauty and interest, which are kno\vn 
in Germany as Naturdenkmaler (natural monuments), sec the 
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article Open Spaces. In 1897 was issued a report (C. 8443, Mis- 
fell. Reports, 2) from British representatives abroad as to “the 
statutory provisions existing in foreign countries for the preser- 
vation of historical building”; while in 1905 The Care of Ancient 
Monuments, by G. Baldwin Brown was published containing an 
ample bibliography for each country and giving many references 
(0 various periodicals in different languages: reference may also 
he made to The Care of Natural Monuments (Cambridge, 1909) 
hy H. Conwentz, Prussian State Commissioner for the Care of 
Natural Monuments. 

The chief (lueslion at issue is, how far does the national artistic 
or historic interest of a monument, in the widest sense of the 
word, justify the interference of the Slate with the right of a 
private owner, w^hether corporate body or individual, to do what 
he likes with his own? Nearly every European country has given 

decided answer to this question, and it may be noticed, as show- 
ing the extreme reluctance to State interference in Great Britain, 

I hat a clause, laying on an ow’iier of a monument scheduled under 
ihe Monument Act of 1882 the obligation of offering it for pur- 
ihase to the St'ate if he wished to destroy it, was struck out of that 
Act. 

The main lines followed by legislation or regulation for the 
|)reservation of monuments may be briefly indicated. Central 
organizations of commissions and conservators, with a staff of 
;irchitects, inspectors, and archaeological or artistic experts for 
consultation, are established. These may have wide legal powers 
of enforcing their deci.sions, or may act chiefly by advice or per- 
suasion. The national treasures are catalogued and scheduled, 
and the value estimated in an exhaustive inventory, in many 
cases supplemented by local inventories, a cour.se of procedure 
ihat has to a large extent prevented the continuance of the I 
destruction of valuable monuments through ignorance of their ! 
valu'e. ! 

The Clas'sement System. — A special form of inventor}’ carry- 
ing with it legal consequences, is that known as the dassement 
'System; of this form the French is the typical example. In this 
only the outstanding monuments find a place, and such either 
hecome national proiJierty altogether, or the protection and preser- 
vation is undertaken by the Slate, or may be left in the hands of 
the private owner; but in any ca.se the monument cannot be 
destroyed, restored or repaired without the con.sent of the central 
authority. The dassement rystem has been criticized as tending 
to depreciate the consideration paid to such monuments as do 
not appear in the list — monuments non-classes. Great Britain 
a(j()pted a narrow kind of dassement in the schedule attached to 
the 1882 Act. Most States have powers of expropriation or com- 
pulsory purchase of private property on grounds of public utility, 
and English law is no exception — as in the ca.^^e of the compulsory 
])nrchase of land for railways — and now the majority of States 
have made the protection of monuments a matter of public 
utility. Further, the exportation of arti.stic or hi.storic treasures, 
?.c., movable monuments, has lieen controlled by the State, notably 
in the case of Italy and Greece, Turkey and Egypt. | 

Connected with this side of the question is the control by the ! 
Stale of excavations undertaken by private persons, even on their i 
ewn property. In Germany considerable protection is effected by : 


of which will be found in an appendix to Sir R. Hunters Lecture 
on the Preservation of Places of Interest afid Bccuity (1907), was 
68, all being of the kind known as prehistoric (barrows, stone- 
circles, dolmens, etc.) An owner of one of these scheduled monu- 
ments might by deed place it in the guardianship of the Commis- 
.sioners of Works, who were then responsible for its preservation 
and could protect it even against the owner. The Commissioners 
might purchase any of the scheduled monuments, but only by 
agreement, the compulsory clauses of the Lands Clauses Consol- 
idation Acjts being e-\prc.ssly excluded,, though any purchase was 
to be made under tho.se act.s. An owner of any monument other 
than those scheduled might place it in the care of the commis- 
sioners. The funds for the working of the act were to be provided 
by parliament, and an inspector of ancient monuments was ap- 
pointed. General Pitt -Rivers, the first inspector, found that 
without compulsory powers the act was useless, and for many 
years did not draw his official salary, while after his death in 
1900 the office was left unfilled until tqio. In an Act applying 
only to Ireland, which was passed in 1892, the commi.ssioners of 
public works in Ireland were given power.s — only to be exercised 
with the consent of the owner — of applying the act of 1882 to 
any monument jwsse.ssing suih public interest as might render 
it worthy of preservation. It is to be noticed that after the dises- 
tablishment of the Irish Church certain unused churches of artis- 
tic or historic interest were placed in the charge of the Commis- 
sioners as national monuments, with a sum of >£50,000 to defray 
exiienses. The Irish Commissioners have therefore monuments 
in their care other than those .scheduletl in the Acts, and may 
api)ly towards the expenses of the pre.servatioii of the scheduled 
monuments any surplus over from the fund above mentioned. 'Fhe 
act of 1000 applied the Irish act to Great Britain, and al.so gave 
the powers of the Act 01 1S92 to county councils, allowed 
the authorities, local or central, to make arrangements for the 
preservation of monuments with owners or others, including 
societies, and to receive subscriptions for the same object, and 
also provided for public access to such monuments tts are in the 
guardianship of the Commissioners under the Act. 'Hie Acts of 
1892 and 1900, though allowing buildings of historic or other 
interest to be jilaced under the care of the commissioners, excluded 
buildings occupied as a dwelling-place by any jwrson cither than 
a caretaker and his family. The act of 1910 gave to the Commis- 
sioners of Works ])Ower to acquire by bequest buildings of historic 
or architectural interest. The act of 1900 had given iK)wer to 
acquire such by gift or purchase, and the act of 1882 had given 
power by bequest also, but only referred to jirehistoric remains. 
The London County Council possesses powers of purcha.sing by 
agreement any building of historic or other interest under a 
General Powers Act of 1898, and rxen i.sed these in 1899 by pur- 
chasing, in conjunction with the City Corporation, the 17th 
century house in Fleet Street in which is the room known as 
“Prince Henry’s Council-chamber.’’ 

Under the consolidating Act of 1913 Ancient Monuments 
Boards were set up for Fmgland, Scotland and Wales whose duty 
is to advise the Commissioners of Works with reference to the 
treatment of monuments and to report to the Commissioners when 
they have reason to believe that any monument of national impor- 


ihe powers given to municipalities to make by-laws, respecting not 
<>nly the pre.serv^ation of the monuments, but al.so the erection of 
new buildings that may interfere with the monuments or with the 
U’encral characteristic ap|x?arancc (Stadtbild) of the town. This i 
also the case in Italy, where there arc frequent regulations as to ^ 
town-planning {piano rei^olamento). ! 

The following is a brief account of the measures adopted in the | 
principal countries of the world for the preservation and protcc- j 
lion of their artistic and historic treasures. 

Great Britain.-— In Great Britain the existing law is contained 
the Ancient Monuments Consolidation and Amendment Act, 
This Act consolidated the provisions of the previous Acts 
passed in 1882, 1900 and 1910. The act of 1882, due primarily 
to Lord Avebury, then Sir John Lubbock, provided that a list of 
tiionuments in Great Britain and Ireland should be made to which 
Ihc Act was to apply; the number of these monuments, the names 


tance is in danger of destruction or removal, or danger from 
neglect or injudicious treatment. A “monument” or “ancient 
monument” is defined as including any structure or erection 
(except an ecclesiastical building for the time being used for eccle- 
siastical purposes) the preservation of which the (.Commissioners 
of Works consider to be a matter of public interest becau.se of 
its historic, architectural, traditional, artistic, or archaeological 
importance. The Commissioners, however, may not accept the 
guardianship of, or issue a preservation order relating to, any 
monument occupied as a dwelling-house by any person other than 
the caretaker thereof. They are bound to prepare and publish a 
list of all monuments the preservation of which is reported by any 
of the Ancient Monuments Boards to be of national importance, 
and to inform the owners of their intention to include them and 
of the penalties incurred for injury or defacement. This is called 
“scheduling” a monument. The owner of such a monument is 
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thereafter bound to give the Commissioners one month’s notice 
before he proceeds to demolish, remove (either whole or in part), 
alter structurally, or make any addition to the monument. Failure 
to give such notice renders him liable on summary conviction to 
a line not exceeding Zioo, or to imprisonment for three months, 
or to both. 

The Commissioners of Works, or any local authorities within 
the meaning of the Act, have power (i) to acquire ancient monu- 
ments by purchase: (j) to accept the ownership of an ancient 
monument under a deed of gift or a will; (3) to assume the guar- 
dianship of any ancient monument offered to them by the owners. 

Where the Commissioners or a local authority acquire or accept 
a monument they become the legal owners of the buildings and 
the land on which they stand. Where the Commissioners only 
assume guardianship, the ownership remains vested in the origin^ 
owners, though the Commissioners or the local authority, as the 
case may be, have ijowers of control and maintenance over it as 
an ancient monument apart from the owner. The Commissioners 
of Works may, in the case of any monument of which they are 
not owners or where they are not guardians, issue a preservation 
order if the Ancient Monuments Board concerned reports to them 
that any monument which the Hoard consider to be of national 
importance is in danger of destruction, removal or damage from 
neglect. In very urgent cases the C'ommisfiioners may make such 
an order without receiving a report. A preservation order has 
effect only for eighteen months unless within that time the order 
has been confirmed by Parliament, and while it is in force the 
monument must not be demolished or removed, nor may any 
additions or alterations be made without the Commissioners’ 
written consent. If no confirmation is made, no further order 
with regard to the monument can be made for five years. The 
Commissioners of Works arc bound to afford public access to any 
monument of which they are the owners; but where they arc 
only guardians the public are not entitled to access without the 
owner’s consent, if the deed of guardianship so provides. Persons 
injuring or defacing any monument of which the Commissioners 
or a local authority are guardians or which is subject to a Preser- 
vation Order, may, on summary conviction, be fined a sum not 
exceeding £5 and be ordered to repay the cost of repairing the 
damage, or imprisoned with or without hard labour, for a term 
not exceeding one month. 

Towards the making of a national inventory the first step taken 
was the appointment in igOvS of three royal commissions, for 
England, Scotland and W'ales respectively, “to make an inventory 
of the ancient and historical monuments and constructions con- 
nected wnth or illustrative of the contemporary culture, civiliza- 
tion and conditions of life of the people from the earliest times” 
to the year 1700 in the case of England and 1707 in that of 
Scotland (for Wales no date is specified), and “to specify those 
which seem worthy of preservation.” The Housing Town-plan- 
ning .Act and the Development and Road Improvement Funds 
Act (both 1909), excepted the sites of ancient monuments of 
of other objects of historical interest from compulsory acquisition 
for the purposes of those Acts. The Finance Act of 1896 granted 
a qualified exemption from estate duty to pictures, prints, books, 
mss., works of art, scientific collections and other things not yield- 
ing income, as apjiear to the Treasury to be of national, scientific 
or historic intere.st; this exemption only extends where such 
property is settled to be enjoyed in kind in succession by different 
persons; if the property is sold or is in the possession of a person 
competent to dispo.se of it, it becomes liable to estate duty. The 
Finance Act of 1909 extended the exemption to legacy and suc- 
cession duty, removed the restriction to settled property and added 
“artistic” to “national and historic interest.” 

Apart from the numerous national and local (usually county) 
archaeological societies whose proceedings contain invaluable 
accounts of practically every monument of interest throughout 
the kingdom, there are three societies directly formed with the 
object of monument preservation in its widest sense, the Society 
for the Protection of Ancient Buildings, founded in 1877, 
Ancient Monuments Society, with headquarters at the John 
Rylands Library, Manchester, and the National Trust for Places 


of Historic Interest or Natural Beauty, which was founded in 
1895 with the object of generally promoting the preservation-^ 
and particularly the acquisition by gift or purchase — of places of 
historic interest or natural beauty and holding them in trust ior 
the nation. The last-named was incorporated by the National 
Trust Act in 1907 and was by that Act empowered to acquire 
by gift, purchase or devise, sites and buildings to be held in [m- 
petuity for the benefit of the public. It possesses more than i so 
properties, amounting to nearly 30,000 acres, and including 
interesting buildings, among which are the Joiners’ Hall at Salis- 
bury, the Old Court nou.se at Long Crendon (Bucks), the Coir- 
ridge Cottage at Nether Stowey, and Duffield, Kanturk, Bodiam 
and Tattershall castles. 

In 1926 the Government of Northern Ireland passed an Act 
modelled very largely on the British Act of 1913. 

In the Report of the Ancient Monuments Advisory Committee 
issued in 3921, it is stated that “legislation for the protection of 
national monuments in this country [Great Britain] is a thing 
of very modern growth, as may be realized from the fact that :!o 
years ago the State could only exercise a very ineffective control 
over a limited class of prehistoric monuments, while for the can 
of the great architectural monuments of the country there was 
no State provision of any kind. The Acts of 1910 and 3913 havt* 
considerably improved the position. But even at the pre.sent day 
the conception of the nation’s interest in, and consequent duly 
towards, national monuments is far behind what is embodied in 
the legislation of other countries, and numbers of monuments of 
the very first importance are entirely without protection, as far 
as statutory powers are concerned. The existence, however, of 
these Acts is in itself a recognition of the principle that the nation 
has an interest in Ancient Monuments apart from, and in some 
respc'cts superior to, the interests of the legal owners of tlit 
monuments.” In the summary of their conclu.sions, the members 
of the Advisory Committee said, “It appears that while the defi- 
nition of a monument is everywhere much the same, a distinction 
is made in practice between monuments in private ownership and 
those belonging to public or corporate bodies. The British dis- 
tinction between monuments in use and tho.se no longer used is not 
recognized [on the Continent], and we are of the opinion that on 
logical and practical grounds the advantage is with the Conti- 
nental conception. Other provisions which are not found in th(? 
British law are (i) control of movable objects, (2) preser\’ation 
of scenery where it affects the amenities of a monument, (3) 
financial help to private owners for the preservation of monu- 
ments in their possession and (4) compensation.” 

It is of interest to compare the protective measures adopted 
by certain other countries with those in force in Great Britain. 

France. — In France a monument is defined as any movable 
or immovable object the preservation of which is of public interest 
from an historical or artistic point of view. If a monument is in 
danger and the owner will take no action to preserve it, it nuiy 
be placed under the direct control of the State. This function is 
termed scheduling and is performed by the Mini.stry of Fine Arts, 
becoming immediately operative on notification. If the owner 
objects, the scheduling must be confirmed by a decree of the 
Council of State, and compensation is payable if considered due. 
The owner mu.st lodge his objection within six months. A 
scheduled monument, if belonging to a public body, may not bi* 
alienated without permission, and whether public or private may 
not be in any way damaged. Penalties are provided. 

The Ministry of Fine Arts, or Departments or Communes, 
may, if it seems to them necessary, expropriate monuments of 
public interest at an agreed price; but confirmation of this is nc - 
essary within six months by a decree of the Council of Sta^^ 
declaring public benefit. 

Germany. — In Germany, all objects are included which riri 
characteristic of their times, are of value for the undersiandin^j 
of art and its historical development and of history in gtmcr.i 
or serve to record important historical events. Monuments may 
be movable or immovable, and everything which is not the pr^Pj 
erty of private persons may come under the law, including a 
churches and public buildings and the property of universities 
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and other corporate bodies recognized by the State. Private prop- 
erty is dealt with under the general laws governing building, the 
State inspectors having to take care that no scheme for new 
buildings, or building operations of any importance, shall cause 
damage or disfigurement to ancient monuments. Grants of money 
are sometimes made to public or private owners to assist them 
in preserving their monuments, the State reserving, in such cases, 
a certain amount of control and supervision over the monument 
for the future. The principal German society is the Gesamtverein 
der deutschen Geschichts- und Altertumvercine, founded in 1852. 
This is a general association of all the various societies throughout 
Germany. There are also many .societies in the various towns, 
as well as local associations more directly concerned with the 
practical protection and preservation of monuments. 'J'hc chief 
j)eriodical — ^perhaps one of the most important of any dealing 
with the subject in Europe — ^is Die Dcnkmalpflcge, first published 
in 1899. 

Indian — ^The Archaeological Survey of Upper India was estab- 
lished in 1862, wdth a director-general at its head, and surveys 
for other parts of India were also begun later. The chief object 
of these was the making of an inventory, and the preservation 
of the monuments was neglected. In 1878 a curator of ancient 
monuments was appointed. A period of activity with regard to 
monument preservation set in during the Viceroyalty of Lord 
Gurzon (1899-1904); this culminated in the Ancient Monuments 
I ‘reservation Act (1904). Besides establishing and placing on a 
permanent footing the seven “Archaeological Circles” into which 
Jiritish India is now divided this Act empowered the local gov- 
ernment of any province to declare any monument to be a “pro- 
tected monument within the meaning of the Act,” and provided 
I hat when any monument was thus scheduled no one might 
injure, remove or alter it under penally of a fine or imprison- 
ment. Power of expropriation is accorded by the Land Acquisi- 
tion Act in any ca.se in which a monument is threatened with 
destruction or injury, or if an owner refuse to come to an agree- 
ment vrith the authority for its guardianship. The Act includes 
movable antiquities, and the governor-general in Council can pro- 
hibit their exportation; control over excavations is also given. 

Bibliography. — Besides the Reports and w'orks by G. Baldwin 
Brown, H. Conwentz, Sir Robert Hunter, and others to which reference 

made in the text, sec the seven Lists of Scheduled M omments issued 
from the office of H. M. Commissioners of Works, The Ancient 
Monuments Consolidation and Amendment Act^ ed. by Henry jenner, 
IvS.A. (1913), and the publications of the Royal Commis.sion on 
Historical Monuments. (S. H, H.; X.) 

United States. — ^With regard to the remains of prehistoric i 
man, earthworks, barrows, etc., some of tho.se States, such as ! 
f ihio, which are especially rich in .such monuments, have particular 
laws protecting individual remains, c.g., the earthworks in War- 
ren county. The State exercises control over other remains of ! 
interest, e.g.y the Eagle carthw'orks in Licking county. There is 
ilso an archaeological and historical society, partly maintained 
l)y the State, with the object of the better preservation of the 
evidences of the prehistoric occupation. In North Dakota a State 
historical commission was created in 1895 “to collect and preserve 
the records and relics pertaining to the early history, settlement 
and development of North Dakota.” The sites or the battlefields 
■ind statues, etc., erected in commemoration of the War of Inde- 
pendence or the Civil War, are preserved by various methods — 
i)y State or municipal regulations, by the action of in- orporated 
bodies or trustees, etc. Most of the States rely on statutory pro- 
hibitions of malicious damage to protect their monuments. The 
I ederal Government has set aside various natural features and his- 
toric spots as national monuments. See list in Statistical Abstract, 
published by the Department of Commerce. 

MONVEL (1745-1812), French ^ctor and dramatic writer, 
whose real name was Jacques Marie Boutet, was born in Lunc- 
' ille on March 25, 1745. He was a small, thin man without good 
looks or voice, and yet he became one of the greatest comedians 
his time. He made his debut in 1770 at the Comedie Fran- 
<jaise in Merope and Zindide; he was received socictairc m 1772. 
i‘or some reason unknown Monvel secretly left Paris for Sweden 
■‘hout 1781, and became reader to the king, a post which he 
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held for several years. At the Revolution he returned to Paris, 
embraced its principles with ardour, and in 1791 joined the the- 
atre in the rue Richelieu (the rival of the Comedie Frangaisc), 
which, under Talma, with Dugazon, his sister Mme. Vestris, 
Grandmesnil (1737-1816) and Mme. De.sjardins, was soon to 
become the Theatre de la Republique. After the Revolution 
Monvel returned to the reconstituted Comtxlie Franqaise with 
all his old companions, but retired in 1807. Monvel was made 
a member of the Institute in 1795. He wrote .six plays (four 
of them performed at the Comedie Francai.se), two comedies, 
and 15 comic operas, seven with music by N. Dezede (1740- 
92), eight with music by Nicolas d’Alayrac (1753-1809). He 
also publi.shcd an historical novel, FrMcgondc et Brunehaut 
(1776). He was professor of elocution at the Conservatoire. His 
two daughters (Miles. Mars, q.v.) were well-known actresses. 

MONZA (locally Monscia), city, Lombardy, Italy, in the 
province of Milan, by rail, 8 m. N.N.E. of Milan, with which it is 
also connected by both steam and electric trams. It lies on the 
Lambro, a tributary of the I’o, 532 ft. above sea-level. Pop. 
(1921), 42,988 (town); 57,060 (commune). Near the Porta 
(I’Agrale is the nunnery in which the nun of Monza (see Man- 
zonis Promessi sposi) was enclo.scd. The cathedral (590) was 
enlarged at the close of the 13th century, and the black-and-white 
marble facade was erected in the J4th by Matteo da Cannuone. 
On the left is the brick tower, 278 ft. high (1592-1606). Within 
the church are the iron crown of Lombardy, supposed to have 
been beaten out of one of the nails used at the Crucifixion, and 
the treasury containing the relics of Theodeliiida (see Lomuards), 
comprising her crown, fan and comb of go PI, and the golden 
hen and seven chickens, representing Lombardy and her seven 
provinces, and crosses, reliquaries, etc., of the Lombard and 
Gothic periods. The church of Santa Maria in Istrada .(1357) 
has a rich terra-cotta facade of 1393. The communal palace has 
pointed arches and a square tower. The royal palace of Monza 
(1777) lies not far from the town, on the banks of the l..arabro, 
and is used for art exhibitions. A motor-racing track has been 
constructed in the park. 

Monza (anc. Alodicia) was a village umil the time of Theo- 
duric. During the i)eriod of the republics Monza was sometimes 
independent, sometimes subject to Milan. The Visconti built a 
castle in 1325. Monza has stood 32 sieges, and was repeatedly 
plundered — ^notably by the forces of Charles V. At Monza King 
Humbert I. was assassinated on July 20, 1900; an expiatory chapel 
was dedicated in J910. 

MONZONITE, the group-name of a type of rocks which have 
acquired it from their most celebrated occurrence, that of Mon- 
zoni in Tirol. The rocks are of granitic appearance, usually rather 
dark grey in colour and fine to moderately coarse grained. The 
special characteristic which distinguishes them from granites and 
ordinary .syenites is the presence of basic pilagioclase and ortho- 
clase felspars in nearly equal amounts. Labradorite and andesine 
are present, usually in well-.shaped crystals, often zoned; ortho- 
cla.se forms large irregular plates in which tlie other niint?rals are 
embedded. There is rarely any considerable amount of quartz, 
though in a few of these rocks this mineral occurs (the quartz- 
monzonites). Other features are the abundance of augite, and of 
large bronze-coloured plates of biotite which are of quite irregular 
shapes and full of enclosures. Ilypersthene or bronzite is less 
common, but hornblende is sometimes abundant. Olivine also may 
be present ; when the rock contains this in notable quantity it may 
be called an olivinc-monzonite. 

The monzonites of Tirol show a great variability in aiipearance, 
structure and the relative proportions of their minerals. They tend 
to pa.ss into iole.sites and gabbros, and near the margins of the 
outcrop occur facies very rich in pyroxene (pyroxenites). 

Rocks of monzonitic facie.s occur also in Norway, where they 
have been described as Skerites. They contain quartz, ortho- 
clase and plagioclase, augite and biotite; hornblende and hyper- 
sthene also may be present. Some of them have porphyritic 
rather than granitic texture, especially near the margins of the 
laccoliths. From a study of these and other occurrences Brdgger 
proposed to define the monzonites as orthoclase-plagioclase 
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rocks in which the two chief classes of felspar occur in nearly 
equal quantities (as distinguished from the orthoclase rocks or 
granites and syenites and the plagioclase rocks or dioriteS and 
gabbros). 

At Vogo Peak and Beaver Creek, Montana, there are masses of 
granitoid rock which bear a close resemblance to the monzonitcs 
of Tirol. Two main types occur: (a) yogoite, which differs little 
from monzonite, and {b) shonkinite, which is a more basic rock 
richer in plagioclase and augitc; this rock contains olivine and in 
places passes into dark pyroxcnites. In shonkinite also a little 
ncpheline may be present. In the west of Scotland intrusive bosses 
are known which consist of an olivine-bearing rock closely related 
to monzonite. It has been called kentallenite because it is quarried 
at Kentallen in Argyllshire. 

The following analy.ses show the chemical peculiarities of the 
principal rocks of the monzonite group: — 

SiOi AkO:. FcO:, FeO MgO CaO K2O Na.O 

Monzonite, Monzoni . . 54 20 15-7.^ 3 67 5-40 3 40 8*50 4 42 3-07 

Yogoite, Vogo Peak . . 54 42 14-28 3-32 4- 13 6-12 7-72 4-22 3-44 

Kentallenite, Argyllshire . 52 09 11-93 1-84 711 12-48 7-84 3-0J 2-04 

(C. E. T.) 

MOODKEE or MUDKI, a town in the Ferozeporc district 
of the Punjab, India. It is .situated 26 m. S. of the Sutlej, on the 
old road from Ferozeporc to Karnal, and is notable as the scene 
of the first battle (Dec. 18, 184O in the first Sikh war iq.v.). 

MOODY, DWIGHT LYMAN (RYTHER) (1837- 

1899), American cvangcli.st, was bom in the village of East North- 
field, Mass., on Feb. 5, 1837. His father died in 1841, and young 
Dwight, a mischievous, independent boy, got a scanty schooling. 
At 17 he became a salesman in a shoe-store in Boston; in 1855 
he was ‘‘converted”; and in 1856 he went to Chicago and started 
business there. Beginning with a class gathered from the streets, 
he opened (1858) a Sunday school in North Market hall, w^hich, 
largely as a result of his enthusiasm and devotion, grew into a 
church. He was a man of extraordinary energy and of never fail- 
ing belief in the power of the Lord to provide. In i860 he gave 
up business and devoted himself to city missionary work, and 
during the Civil War to labours among the soldiers. In 1865-69 
he was president of the Chicago Young Men s Christian As.socia- 
tion. Ira David Sankey (1840-1908) joined him in Chicago in 
1870 and helped him greatly by the compo.sition and sympathetic 
rendering of the Moody and Sankey Gospel Hymns. In a series 
of notable revival meetings in England and America the.se two men 
carried on their campaign, which, according to Moody's admirers, 
“reduced the fiopulation of hell by a million souls.’’ In 1879 
Moody opened the Northfield seminary for young women at 
Northfield. Mass., and in 18S1 the adjacent Mount Hermon school 
for boys; in each a liberal practical education centred about Bible 
training. In 1889 he opened in Chicago the Bible institute, and 
there trained Christian workers in Bible study and in practical 
methods of social reform; he was also the founder of the Bible 
(or Christian Workers’) conference, first held at Northfield in 
iSSo, and the Students’ (or College Men's) conference, first held 
in 18S7. He died at Northfield on Dec. 22, 1899. His sermons 
were colloquial, simple, full of conviction and point. In his the- 
ology he laid stress on the Gospel, not on sectarian opinions. His 
intense sympathy for, and insight into the individual, his infinite 
[practical skill and tact, his genius for organization, his honesty, 
his .singular largeness and .sweetness of .spirit and his passion for 
mending and winning souls made him, in spite of his scholastic 
defects, one of the greatest of modern evangelists. 

See the (official) Life oj D-iviRkt L. Moody (1900), by his son, 
W. R. Moody; Henry Drummond, Dwif'ht L. Moody: Impressions 
and Facts (1900), with an introduction bv G. A. Smith; and Gamaliel 
Bradford, D. L. Moody ^ a Worker in Souls (1927), which contains a 
bibliography. 

MOODY, WILLIAM VAUGHN (1869-1910), American 
poet and playwright, was born at Spencer (Ind.), July 8, 1869. 
After the death of his parents he worked his way through prepara- 
tory school and Harvard, w^here he acted as assistant in English 
in 1804-95. From 1805 to 1903 he was an instructor at the Uni- 
versity of Chicago and, after 1901, an assistant professor. Teach- 
ing, the editing of Milton’s poems and other classics, and the 


compilation with Robert M. Lovett of A First View of English 
and American Literature (1902), he endured only as they enabled 
him to help his family and to secure the leisure he coveted for 
creative work. He died at Colorado Springs, Oct. 17, 1910. For 
a time The Great Divide (1907) was hailed as “the great Amerimn 
drama,” and it still ranks high. His second prose play. The Faith 
Healer (1909), although the material was interesting, was le.s.s 
successful dramatically. His remaining output was verse — a num- 
ber of short pieces collected first in 1901 and the poetic dramas 
The Masque of Judgment (1900) and The Fire-Bringer (1904). 
The last of the trilogy The Death of Eve was left incomplete at 
his death. Moody had a genuine gift for song, which he carefully 
cultivated. The richness of his rhythms and the fineness of his 
lyric sense gave him a high place in American literature. 

In IQ12 Moody’s complete works in three volumes were edited 
with an admirable introduction by J. M. Manly. Some Letters 
of William Vaughn Moody (1913), edited by D. G. Ma.son, forms 
the best possible revelation of his brilliant gifts, of his moods, 
and of his life during his working years. 

MOON, in astronomy, the name given to the satellite of any 
planet, specifically to the satellite of the earth (a common Teu- 
tonic word, cf. Ger. Mond, Dut. maan, Dan. maane, etc., and 
cognate with such Indo-Germanic forms as Gr. nrjv, Skt. mas, 
Irish mi, etc.; Lat. uses luna, i.c., *lucna, the shining one, lucere, 
to shine, for the moon, but preserves the word in mensis, month; 
the ultimate root for “moon” and “month” is usually taken to be 
mc-y to measure, the moon being a measurer of time). 

The Apparent Motion of the Moon. — It is convenient to 
give first a general idea of the motion of the moon as seen by an 
observer on the earth. The sidereal month is 27*32 days and in 
this interval the moon makes, on the average, a complete revolu- 
tion relative to the stars. In the meantime, the earth is moving 
in its orbit round the sun and it is not till after the lapse of an 
additional 2*21 days that the moon is in the same position rela- 
tive to the sun’s direction; the .synodic month being 29*53 days. 

The moon being an opaque body, shining by reflected light, 
only that portion of the hemisphere which is illuminated and 
turned towards the earth can be seen. At new moon, M', Hk? 
hemisphere turned towards the earth is wholly unilluminated by 
sunlight, while at full moon, M'*, the fully illuminated hemi.sphcrc 
is turned towards the earth. At intermediate pha.ses the hemi- 
sphere turned towards the earth is only partially illuminated. 
Near new moon (on both sides) the moon appears as a narrow 
crescent with the horns turned away from the sun; near full moon 
the defective edge is that farthest from the .sun’s direction, i.c., 
before full moon the eastern side (left in northern hemisiihere > 
and after full moon the western side. In the diagram the plane of 


TIONS 

The part shown white Is illuminated by sunlight, and the phase of the moor 
is determined by the position of the illuminated hemisphere relative to the 
direction of the line Joining the moon and the earth (E) 

the paper may be taken as that of the earth's motion round lb*' 
.sun. The moon’s orbit does not lie exactly in this plane bu( 
inclined to it at an angle of about 5*^. If this were not so tin 
moon would eclipse the sun at every new moon and would b 
be eclipsed by the earth at every full moon. The line NN’ nia> 
be taken as representing the line of intersection of the two planer 
This line, known as the line of nodes, is in slow rotation, making 
about one revolution against the arrows in about i8*6 years. ^ At 
two seasons each year the sun is near the direction of NN 
seen from the earth, and at these seasons eclipses occur. (• ^'^ 



Diagram of the phases of the moon (M). shown in eight posi- 
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Plate 



THE MOON AND ITS CRATERS 


Th 11 show the crate.-i (presnrnably similar to th-- earth’s volcanic craters) with which the moon is pitted, and 

♦ kTh-IL ni,in« which are called “seas" although actually there is no water on the moon’^ surface. 1. Moon at first quarter. 
2 South Poll anTlJL Nubium. 3. Mare Imbrlum. 4. The crater Copernicus, showing radiating faults 
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illustrations and article Eclipsi;:.) 

To understand the positions in which to expect the moon at any 
time it is most convenient to consider its position relative to the 
sun. When the moon is new it is in the same direction as the sun. 
C onsequently it rises and sets with the sun, cros.ses the meridian 
with the sun and cannot be seen from the earth. Relatively to 
(he stars the sun moves eastward about i ° per day, while the moon 
moves about 13° in the same direction. The moon, therefore, ap- 
pears about 12® farther east of the sun day by day, and 13® 
farther east of the stars in its neighbourhood. When the moon is 
one day old it will lie about 12® east of the sun, it will be due 
houth about 48 minutes after the sun and it will describe in the 
sky the same arc as the sun will do about 12 days later, if it is 
assumed, as is approximately true, that the orbital planes of the 
sim and the moon coincide. Similarly when the moon is at first 
quarter or 90® east of the sun it will be due south 6 hours after 
(he sun and it will describe in the sky the same arc as the sun 
will describe in three months’ time. Consider the case of a moon 
:i week after new on March 21. On that day the sun will rise six 
hours before noon and set six hours after. At sunset the moon 
is due south and in the position occupied by the sun at noon on 
June 21. Consequently, for observers in the northern hemisphere, 
it will be more than 1 2 hours above the horizon, rising more than 
6 hours before it souths. In the latitude of London it will rise 
about 8i hours before it souths, i.c., about 9.30 a.m., and it will 
not set till about 2.30 the next morning. As is well known, in 
fairly high north latitudes, the moon near the full rises at nearly 
the same hour for several nights in the autumn, giving rise to 
the phenomenon of the harvest moon. The explanation of (his is 
very simple. The full moon in the autumn is in the .same part of 
the sky as the sun is in the spring. Now, in the spring, the time 
the sun is above the horizon is steadily increasing from day to 
day. This is happening for the autumn full moon J3 limes as 
fast. Consequently, although on the average the moon is 48 
minutes later day by day in southing, its rising is not retarded by 
anything like this amount. In the spring the phenomenon is 
reversed, and the rising of the full moon is delayed by more than 
48 minutes from day to day. Referring to the diagram, it will 
l)e seen that when the moon is near the position M‘ although the 
hemi.sphcre turned towards the earth is not illuminated directly 
by .sunlight it is illuminated indirectly by light from the illuminated 
hemisphere of the earth. This light must be about 12 times as 
bright as the full moon and consequently near the time of new 
moon, after twilight, the whole hemisphere of the moon can be 
.seen faintly illuminated by “earthshine.” This phenomenon can 
be seen very well in a small telescope. 

The moon always presents nearly the same face to the earth, 
from which it follows that, when referred 10 a fixed direction in 
.space, it revolves on its axis in the same time in which it performs 
its revolution. The rate of actual rotation is substantially uni- 
form, while the arc through which the moon moves from day to 
day varies somewhat. Consequently, the face which the moon 
presents to the earth is subject to a corresponding variation, the 
globe, as seen from the earth, slightly oscillating in a period nearly 
equal to that of revolution. This apparent oscillation is called 
libration and its amount on each side of the mean is commonly 
between 6® and 7®. There is also a libration in latitude, arising 
from the fact that the axis of rotation of the moon is not pre- 
cisely perpendicular to the plane of its orbit. This libration is 
more regular than that in longitude, its amount being about 
b" 44' on each side of the mean. The other side of the moon is 
invisible from the earth, but in consequence of the libration about 
^ix-tenths of the lunar surface may be seen at one time or another, 
^’hile the remaining four-tenths are forever hidden from view. It 

found that the direction of the moon’s equator remains nearly 
invariable with respect to the plane of the orbit, and therefore 
revolves with that plane in a nodal period of i8*6 years.^ This 
shows that the side of the moon presented to observation is held 
in position, as it were, by the earth, from which it also follows 
^ hat the lunar globe is more or less elliptical, the longer axis being 
directed toward the earth. The amount of the ellipticity is, how- 
ever, very small. 


MOON’S SURFACE 

The surface of the moon has been a subject of careful and 
continuous telescopic study from the time of Galileo. The early 
observers seem to have been under the impression that the dark 
regions might be oceans; but this impression must have been cor- 
rected as soon as the telescoi^e began to be improved, when the 
whole visible surface was found to be rough and mountainous. 
The work of drawing up a detailed description of the lunar .sur- 
face and laying its features down on maps has from time to time 
occupied telescopic observers. The earliest work of this kind, and 
one of the most elaborate, is the Svlvno^raphia of Hevelius, a 
magnificent folio volume. This contains the first complete map of 
the moon. Names borrowed from geography and classical myth- 
ology are assigned to definite regions and features. A system was 
introduced by Riccioli in his Alina^cstnm novum of designating 
the more conspicuous smaller features by the names of eminent 
astronomers and philosophers, while the great dark regions were 
designated as oceans, with quite fanciful names: Mare imbrium, 
Oceanns proccllannn, etc. This nomenclature has been retained. 
With the improvement of the telescope more cxtendc'd maps based 
on drawings and measurements were constructed by J. H. 
Schrbter of Lilienthal, and by W. Beer and J. H. Madlcr in the 
nineteenth century. The application of photography to astronomy 
has greatly simplified the recording of lunar formations. Pioneer 
work was done by J. W. Draper of New York as early as 1850 
followed by Bond at Harvard, De la Rue in England and Ruther- 
ford in New York. Excellent photographs have been taken at a 
number of observatories including Lick and Paris. A whole vol- 
ume of Harvard Annals (vol. 1.1.) is devoted to jihotographs 
of the moon showing different portions with varying illumination. 

The moon as seen by the naked eye is a beautiful object with 
bright and dark patches, but as seen in even a small telescope it 
is magnificent and the various formations stand out as in the 
photographs. The most interesting time to watch the moon with 
a telescope is near half moon. The boundary between the 
bright and dark portions, known as the terminator, then shows a 
very rugged appearance and even a short stay at the telescope? 
enables one to watch the sun’s light catch new mountain peaks. 
On account of the ncarne.ss of the moon it is jw.s.sible with large 
telescopes to see objects less than a mile in diameter. The mo.st 
striking formations on the moon are the craters, which are of all 
sizes up to 100 miles or more in diameter and are scattered over 
the surface with great profusion, frequently overlapping. These 
craters in appearance clo.sely resemble the volcanic craters on the 
earth, and it is possible that they have a similar origin. They 
have, however, often so large a diameter compared with height 
that the analogy may not be so close as at first appears. The 
typical crater has a surrounding ring rising to anything up to 20,- 
000ft. above the general level. The floor of the crater may be 
higher or lower than the outside level. Often there may be a cen- 
tral peak or peaks within the crater. The darker areas which arc 
not so much covered by craters have been considered to be seas 
of lava which have spread over the moon’s surface at a later date 
than that of the formation of mo.st of the craters. Other striking 
features on the moon are streaks or rays W'hich radiate from a 
number of craters to many hundreds of miles. 

As the moon is devoid of air and water there can be no 
meteorological variations of the kind experienced on the earth. 
Changes on the moon’s surface could therefore be produced only 
by the direct action of the sun’s rays. It is at once evident that 
there must be ah enormous range in the temperature of the sur- 
face rocks of the equatorial regions of the moon which are alter- 
natively exposed to 15 days of solar radiation and then to 15 days 
of darkness. During the last century attempts were made by 
Lord Ros.se, S. P. Langley and others to measure the moon’s 
heat, but the apparatus available was not sufficiently sensitive. 
Recently, however, bolometers of sufficient .sensitivity have been 
constructed to measure not only the total heat from the moon, 
but that in different wave-lengths. 

Brightness of the Moon. — Many attempts have been made 
to estimate the brightness of the moon in comparison with the 
sun and the stars. The results obtained by Sir John Herschel, 
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Bond, Zollner, Pickering and others show a range of over 20%; 
hut the mean result indicates that the sun is about 465,000 times 
brighter than the average full moon. On account of the varying 
distance of the muon from the sun and the earth there must be 
a real variation of over 20%. The variation of the brightness 
of the moon with its phase is complicated by the nature of the 
surface and the varying angle of incidence of the suns light. 
Although at first quarter half of the hemisphere turned towards 
the earth is illuminated, it appears only i to ^ as bright as 
full moon and at third quarter it is only as bright. This is 
only partly due to the fact that near the terminator the sun’s 
rays strike the surface very obliquely. The greatest cause of the 
relative faintness of the half moon must be the unevenness of the 
moon’s surface so that an important fraction of the surface is 
in the shadov/. The amount of sunlight reflected by the moon is 
only about one-fourteenth of the total sunlight falling on it. This 
is a small fraction compared with that for cloud-bound planets, 
but it is of the order to be expected from a body with no atmos- 
phere and with a rocky surface. Of course, this is only an average 
value and different areas of the moon differ widely in reflecting 
power. E. C. Pickering in America was the first to determine the 
relative brightness of different parts of the moon, and his work 
has been continued by European observers. They find that the 
darkest parts of oceanus procellarum and mare crisium reflect 
only i as much as the very bright crater Aristarchus. 

The total brightness of the moon is reckoned as equal to about 
one-fiuarter of a meter-candle, equal, that is, to a 100 candle- 
power lamp at a distance of 22 yards. 

Constants of the Moon’s Size and Motion. — 


Synodic month (relative to sun) . . . . 

Sidereal month (relative to stars) 

'tropical month (relative to equinox) 

.Anomalistic mouth (relative to perigee) 

Nodal or drac<»nie month (ndativc to node) . 

Alean eccentricity 

Ke volution of perigee (direct) ... 

„ ,, node (retrograde) . . . . 

Mean inclination of orbit to ecliptic 
Maximum „ ,, „ „ „ . . . 

Minimum „ „ „ „ „ . . . 

Inclination of axis of rotation to ecliptic 

1 .iinar jjarallax 

Mean apparent diameter 

Mean distance from earth 

Maximum distance 

Minimum distance 

Diameter 

,, in terms of earth’s diameter 
Mass in terms of that of earth .... 

J tensity in terms of water 

„ „ „ „ that of earth .... 

Ratio of gravity to gravity at the earth’s surface 
.Maximum geocentric libration in longitude . 

,, ,, ,, ,, latitude 

i'Yartion of moon’s surface always invisible . 


-’0-5 ^OSQ days 
?7-j2tOO „ 

;? 7 -321 50 „ 

2/ *2 1 222 ,, 

0-054 i 

3?32-6 days 
5" 20' 

4'' 57' 

31' 22" (Franz) 
\i^32'o"(riayn) 
57' 2".5t 
31' 7" 

238,860 miles 
252,710 „ 

221,463 „ 

2i5ro „ 
•27227 
1:81*56 

3*3.? 

0-6043 

0-165 

7" 54' 

()” 50' 

0-410 


LUNAR THEORY 

Historical. — In ancient times the moon was a very impor- 
tant body for night illumination and a great deal of attention was 
given to its motions. The observations made W’ere of an exacti- 
tude far in advance of those in other physical sciences. Hip- 
parchus (2nd century b.c.) discovered the eccentricity of the 
moon’s orbit and the motion of the apse. The inclinaticn of the 
orbit to the ecliptic and the motion of the node were also deter- 
mined by him. He explained the motion of the moon as uniform 
in a circular orbit with the earth placed eccentrically and this 
was amply sufficient for the observations of that time. The numer- 
ical values were derived from observations of eclipses. For fixing 
the quantities which require the lapse of long intervals of time 
for their accurate evaluation he made use of the oldest eclipse 
observations available. At the times of eclipses the inequality in 
longitude due to eccentricity cannot be separated from an impor- 
tant solar perturbation called the eveclion. Consequently, he got 
a value of the eccentricity in longitude (true value 6® -29) erro- 


neous by the amount of the evection (1^-27). The latter im 
ity was discovered by Ptolemy (fl. a.d. 140). No great im\ 
ment in the knowledge of the moon’s motion was made, e 
for slightly improved accuracy in the mean motions till *] 
Brahe (1546-1601) discovered another inequality due to 
attraction, called the variation, which has greatest effect whe 
moon is 45® or 135® di.stant from the sun on cither side, 
coefficient of this term is o®-66. The explanation of all 
inequalities and the construction of an adequate theory 0 
moon’s motion had to wait the discovery of universal gravit, 

Gravitational Theory. — Newton’s theory of gravitatioi 
based largely on the comparison of the motion of the moon 
bodies falling freely on the earth. The portion of the Prii 
which specially refers to the motion of the moon is contain 
propositions 22, 25-35 of book iii. Newton succeeded in pr 
that the principal periodic inequalities as well as the 
motions of the perigee and node were due to the sun’s action 
he added some other inequalities which had not been de( 
previously from observ^ation. The result which he obtaine 
I the mean motion of the perigee was only about half the obsi 
value, but it appears from manuscripts that are extant th; 
succeeded later in explaining the observed motions within 
Newton’s results were giv'cn in a geometrical form but he pro’ 
first obtained them by the method of Auctions. No subst; 
advance was made on Newton’s work till Clairaut develope 
analytical theory 60 years later. Clairaut ’.s work was follows 
that of d’Alembert and Euler in the eighteenth century. A 
epoch in the theory was then opened by the work of Laj 

The analytical methods which have been developed ma 
divided into three classes. 

(1) Laplace and his immediate succes.sors, especially I 
effected the integration by expressing the time in terms o 
moon’s true longitude. Then, by inverting the series, the 1 
tude was expressed in terms of the time. 

(2) By the second general method the moon’s co-ordinate 
obtained in terms of the time by the direct integration 0 
differential equations of motions, retaining as algebraic syr 
the values of the various elements. Mo.st of the element 
small numerical fractions: e the eccentricity of the moon’s \ 
about 0 055; e', the eccentricity of the earth’s orbit, about o 
7, the sine of half the inclination of the moon’s orbit, a 
0 046; m, the ratio of the mean motions of the earth and n 
about 0 07 5. The expressions for the longitude, latitude and \ 
lax appear as infinite trigonometric series, in which the coeffic 
of the sines and cosines are themselves infinite scries procei 
according to the powers of the above small quantities, 
method was applied with success by Pontccoulant and Sir 
Lubbock and afterwards by Delaunay. 

(3) The third method seeks to avoid the difficulty by 
the numerical values of the elements instead of their alge 
symbols. This method has the advantage of leading to a 
rapid and certain determination of the numerical quantitie 
quired. It has the disadvantage of giving the solution ol 
problem only for a particular case, and of being inapplicab 
researches in which the general equations of dynamics have 1 
applied. It lends, however, to the most accurate results foi 
motion of the moon. 

Amongst the applications of the third method an outstar 
place is occupied by the researches of P. A. Hansen. His 
work, Fnndamcnta nova appeared in 1 838 and contained an ( 
sition of his methods. During the twenty years following h< 
voted a large part of his energies to the numerical comput; 
of the lunar inequalities, the re-determination of the cons 
of the motion and the preparation of new tables for compi 
the moon’s position. The importance of these tables was 
pressed upon the British Government by Airy and they were 
lished by the Admiralty in 1857. The theory was publishr 
**Darlegung der theoretischen Berechiung der in den MondU 
angewandten SidrungenP A peculiarity of Hansen’s methc 
that the angular perturbations in the plane of the orbit are a 
to the mean anomaly in an auxiliary ellipse. The tables 
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liroughl into use for computing the positions of the moon for the 
Sautical Almanac in 1862 when they replaced Burckhardt’s Tables 
(I'aris, 1812). They remained in use till 1922, but Newcomb's 
corrections were introduced in 1883. These corrections were 
partly theoretical and partly observational. Amongst the general 
theories of the second class the most noteworthy is that due to 
C E. Delaunay. 

A completely new theory and set of tables have been con- 
st rucled by Profes.sor E. W. Brown of Yale during the present 
century. The method employed may be briefly indicated. The 
four small quantities, e, 6, 7 and m, have been mentioned. The 
moon’s co-ordinates have to be expressed in terms of the powers 
and products of these. Euler conceived the idea of starting 
with a preliminary solution of the problem in which the orbit 
of the moon was supposed to lie in the ecliptic and to have no 
eccentricity; while that of the sun was circular. This solution 
being reached, the additional terms were found which depended 
on the first power of the eccentricities and of the inclination. 
Then the terms of the second order were found, and so on to any 
extent. In a series of remarkable papers published in 1877-1888 
G. VV. Hill improved Euler's method, and worked it out with 
much more rigour and detail than Euler had been able to do. 
His mo.st important contribution to the subject consisted in work- 
inir out by extremely elegant mathematical processes the method 
of determining the motion of the perigee. J. C. Adams determined 
the motion of the node in a similar way. The numerical compu- 
tations were worked out by TTill only to the first approximation. 
The work of constructing a complete lunar theory by this method 
was undertaken by Brown who publi.shed his results in the 
Memoirs of the Royal Astronomical Society during the years 
11)01 to 1908. Thereafter he determined the numerical con.stants 
l)y comparison with the Greenwich meridian observations for the 
years 1750 to 1910 as w'orked up by G. B. Airy and P. H. Cowell. ! 
The values finally adopted were published in a scries of papers 
published in the Monthly Notices of the Royal Astronomical 
Society during the years 1913 to 1915. Profe.ssor Brown, assi.sted 
by II. B. Hedrick, then proceeded with the calculation of the tables 
which were printed by the Cambridge University Press and pub- 
lished by Yale University Press in three volumes in 1919. By the 
use of various devices the tabulation was simplified so that 
although the number of terms included is about 1,500 or about 
live times that of Hansen’s Tables the task of calculating an 
annual ephemeris is no greater. The effect of every known sensible 
term is included and many terms are also included which mu.st be 
classed as insensible in comparison with the best modern obser- 
vations. The principal constants determined by Browm {Monthly 
Sotices of the Royal Astronomical Society, vol. Ixxv., p. 510) 
are given below. The epoch is 1899, Dec. ,^t Greenwich mean 
noon, from which T is computed in Julian centuries of 36,525 
(lays; r denotes a revolution or 360°. 

Mean lorigitude= 27o‘’26'ii '^71 

-f-is?6’’ 307° '26^06 T 
+ 7'' 14 roods 

Empirical term-}-Tor7i sin(24o?74*T40?o T) 
Longitude of perigee - 334" *0 '46 ^^ 4 ° 

+ io()°2'2r52 r 

— 37 7x7 7**— o''o/j5 T'** 

Longitude of node — i 59 ‘’io's 9 r 70 

- 5 ^ i,S 4 °«'.ur 23 T 
+ 7748 T 2 +o 7 oo 8 

l-( centricity *054900489, corresponds to the coefficient 22639"-55o 
'u the principal elliptic term; and sine of half the inclination 
■044886967, corresponds to the coefficient 18461 "*400 in the 
principal term in latitude. 

The following are all the periodic terms in the moon’s longi- 
tude as given in Brown’s Tables with a coefficient over 212". 

parallactic term is added because of the attention it has 
-tttracled. The largest of the planetary terms, due to Venus, has 
^ coefiicient of 14^^* 2 7 and a period of 273 years. The next largest j 
planetary terms are two or three of the order of r". Ihe planetary ! 


terms usually have periods of about a month or a few years. The 
notation is as follows: I, I' are the mean anomalies of the moon 
and sun. D the excess of the moon’s mean longitude over the 
sun's, F the argument of latitude. 

+^^7'69.oi 6 sin2/( T.argcst terms in equation of centre. 

— 4586.426 sin(/ — 2/1) Evcction. 

— T25 . i s.j sin /7 I'arallactic inequality. 

-|- 2360.902 siji2/7 Variation. 

— 66S.1II .sin/' Annual equation. 

— 41 1 . 608 s\v\2F Reduction to ecliptic. 

In compiling the constants which could be derived directly 
from observation or by theory from other astronomical constants, 
the latter method generally has been followed. The term 7"* 14 7 '^ 
in the mean longitude w’as derived from pure theory, but it was 
known lo be too small to fit ancient eclipse observations. The 
existence of a secular term in the moon's motion had been dis- 
covered by Halley. No explanation could then be given as to it.s 
origin. Lunar theory th(?n took no account of planetary ixerlur- 
bations and gave no inequality in the moon's motion with a period 
exceeding i8-6 years. The first explanation of the secular term 
was given by Laplace who, from the secular change in the earth's 
orbit, computed a secular term with a coefficient of jo" in the 
moon's motion. 'J'his agreed with the results derived from aticiont 
eclipses. Laplace’s immediate successors, amongst whom were 
Hansen, Plana and Pontecoulant, found a larger value, Hansen 
obtaining the value i2"*5. This value was found by himself and 
Airy to represent fairly well several ancient eclipses. Bui in 1853 
Adams slu'W'ed that these calculations were only a rough first 
approximation and that the rigorou.s theoretical value was only 
half as large. Tor .some timi; there was considerable coniroversy 
on the subject but finally Adams's result was fully confirmed by 
Delaunay. The (juestion then arose again as to the reason for 
the difference between observation and theory. It was pointed 
out independently liy W. Ferrel in 1856 and a few years later 
by Delaunay that the attruclion of the moon on the tidal wave 
must produce a frictional force tending to slow down the earth 
and apparently to acct?leraie the moon. 

It will be seen that Brown has introdu(i‘d one empirical term 
with a i)eriod of about 260 years into his tables in order to make 
them fit the ob.servations from 1750 onwards more accurately 
than they otherrwise would. When this is done there still remain 
residuals amounting to ±4", I'hese cannot be satisfied by one 
additional periodic term, but they can be satisfied very closely 
by two jjeriodic terms in a variety of ways. In the Monthly 
Notices of the Royal Astronomical Society (vol. Ixxxiii., p. 359) 
Sir Frank Dyson and Dr. A. C. I) (’lommelin have analy.sed the 
residuals and found terms wiih coefficients of 3"-09 and i"*66 
and periods of about 70 years and 59 years r(‘spectively. It is 
not ‘supposed, however, that these periodic terms will succeed in 
predicting accurately the moon’s motion in the future. 

It thus appears that the gravitational theory does not exactly 
explain the moon’s motion. Searches for inequalities of long 
period produced by the action of jilanets have been carried out 
very thoroughly. It is now believed that the cause of the differ- 
ence lietween prediction and observation lies in a variation of 
the earth’s rate of rotation. If the earth rotates more slowly, 
the moon appears to go faster. Careful comparison of the ob- 
served and predicted positions of the other bodies in the solar 
system seem to indicate similar irregularities. The cause of a 
variable rotation of the earth has not yet been cleared up. If 
due to the action of the moon it will affect the mean motion of 
the moon so that other bodies in the solar .system will not show 
the same proportional change as the moon; if due lo a change in 
the earth’s moment of inertia all bodies will show the same pro- 
portional change. 

BiBLTOGRAriiY. — Works on selenography: Hevelius, Selenographia 
sive lunae d*'scriptio (Danzig, 1647) ; Riccioli, Almageslum novum 
(Bologna, 1651; ; J. H. Schroter, Selenolopopraphische Fragmenie zur 
genauern Kenntniss der Mondfldche (Lilienthal, 1791); W. Beer and 
J. H. Madicr. Der Mond nach seinen kosmischen und individueUen 
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Verhdltnissen, oder Allgctneine vergleichende Selenographie (1837) ; A. 
Proctor, The Moon (1873; the lirst ed. contains excellent geometrical 
demonstrations of the inequalities produced by the sun in the moon’s 
motion, which were f3artly omitted in the second ed.) ; J. Nasmyth 
and J. Carpenter, The Moon^ Considered as a Planet, a World and a 
Satellite (1903; fine illustrations) ; E. Neison, The Moon and the Con- 
diiions and Conligurations of its Surface (1876) ; M. Loewy and P. 
Puiseux, Atlas pholographique de la lune (Imprimerie Royale, Paris, 
18^6-1908) ; A Photographic Atlas of the Moon (Harvard “Annals,” 
vol. M.) ; G. P. Serviss, 7 'hc Moon (1908), a popular account illus- 
trated by photographs. 

The lolh»\ving are amongst the works relating to the motion of the 
moon which arc of historic importance or present interest: Clairaut, 
Thhirie de la lunc (2nd ed., 1765) ; L. Euler, 'J*heoria motuum Itinae 
nova ntelhodo pertractata (Petrof)olis, 1772); G. Plana, Theorie du 
mouvenu^ii^ de la lune (3 voLs., Turin, 1832) ; P. A. Hansen, Funda- 
ment a nova invest igationis orbit ae verae quam luna perlustrat (Gotha, 
183S) ; Darlegung der theorclischen Berechmtng der in den Mondta- 
feln angeu'andlen Storungen (Leipzig, 1862) ; Tables de la lune (Lon- 
don, 1857) (Admiralty publication) ; C. E. Delaunay, 7 'heorie du 
mouvement de la lune (i860'i867) ; F*. F. Tisserand, Traite de m 6 can- 
ique celeste, tome iii., Expose de Vensemble des theories relatives au 
mouvement de la June (1894); S. Newcomb, “Researches on the 
Motion of the Moon” (Appendix to Washington Observations for 
1875, discussion of the moon’s mean motion); “Transformation of 
Hansens Lunar Theory,” . 4 .^/. Papers of the Amer. Ephemeris, vol. i.; 
“Action of the Planets on the Moon,” Ai/. Papers of the Amer. 
Ephemeris, vol. v. pt. 3 ; R. Radau, *'Inegalith plandtaires du mouve- 
ment de la lune" {Annales, Paris observatory, vol. xxi.) ; Tables de la 
lune (A finales du Bureau des Longitudes, vol. vii.) ; E. W. Brown, 
“Theory of the Motion of the Moon,” Memoirs of the Royal Astr. Soc. 
(1901-1908) ; “Constants for the Tables,” Monthly Notices (1913- 
1915); 'Tables of the Moon, Yale University Press (1919). See also 
Brown’s Introductory Treatise on the Lunar Theory (Cambridge Uni- 
versity Press. 1896) and Inequalities in the Moon*s Motion produced by 
the Aation of Planets (Cambridge, 1907). (J. Jn.) 


MOONSEED, in botany, a common 
name for Mvnhpcrmum (family Mcnis- 
permaceae ), a genus of climbing deciduous 
.shrubs', containing one species in North 
America and another in Eastern Asia. The 
former, the Canada moonseed {M. cana- 
dv.nse)’, found from Quebec to Manitoba 
and .southward to Georgia and Arkansas, is 
a handsome plant, with large reniform pel- 
tate leaves and yellowish flowers borne in 
profusion on long piendulous racemes. 

MOONSTONE, a variety of orthqclase 
iq.v.) exhibiting a bluish-white or milky 
ojialescence, whence its value as a gem 
stone. Thi.s optical phenomenon is probably 
connected with a perthitic intergrowth, the 
colours being interference colours from the 
enclosed lamellae of albite. The reflecting 
planes are sirf^microscopic and ciy^stallo- 
graphically near Sor to 601. Nearly all the 
moonstone of commerce comes from Cey- 
lon. principally from the Dumbara district, 
occurring both in acid granulites and peg- 
matites and in gem gravels. X-ray analysis 
of a Ceylon moonstone (Or7.3..';Ab23.')An2.fi) 
shows that the schillerization is to be as- 
cribed to the existence of an heterogeneous 
crystal structure on a minute scale. The 
system of double spots observable at or- 
dinary temfjcratures in Laue pholograp)hs 
indicate an intergrowth of tw’o space lat- 
tices. With ri.se of temperature these are 
seen gradually to approach and become co- 
incident at 1060®, indicating that albite has 
been reabsorbed in solid solution in the 
orthoclase. (C. E. T.) 

MOONWORT or MOON-FERN, in 
botany, the popular name of a small fern 
(Bofrychium Lumria), belonging to the 
family Ophioglo.ssaceae. (See Ferns.) It 
stock and a- stout fleshy glabrous frond 3 
.sterile and fertile portion; the former .bears 



moM STRASBURCCR, "LEHRRUCH 
OtR ROTANIK” (GUSTAV FIS- 
CHER) 

MOONWORT (BO try. 
C H I U M LUNARIA). A 
SMALL FERN HAVING THE 
SPORANGIA ARRANGED IN 
SMALL CRESTED CLUS- 
TERS. WHICH FORM A 
LONG. LOOSE SPIKE 

has a tuberous root- 
to 6 in. long, with a 
several pairs of close- 


set, semi-circular or moon-shaped pinnae, the latter is pinnatcl 
branched and covered, on the face opposed to the sterile porlior 
wdth small globose spore-cases which burst transversely. It is 
widely distributed plant in the north and south temperate arii 
cold zones, and is found in pastures and grassy banks in Grtta 
Britain and largely throughout northern North America, fron 
Newfoundland to Alaska southward to Connecticut, Michigar 
Colorado and British Columbia. 

MOORCROFT, WILLIAM (c. 1770-1825), English trav 
eller, was born in Lancashire, about 1770, and practised in Londoi 
as a veterinary surgeon. He became inspector of the Bengal stu( 
of the East India company in 1808. In this capacity he undertool 
a journey into Central Asia to obtain a stock of Turkoman horst^ 
With Captain William Hearsey he left Josimath, well within thi 
mountains, on May 26, 1812. Crossing the frontier pass of Niti 
they struck the main upper branch of the Indus near its source, aiu 
on Aug. 5 arrived at the sacred lake of Manasarowar. Rcturninj 
by Bhutan, he was detained some time by the Ghurkas, aru 
reached Calcutta in November. Moorcroft set out on a .seconc 
journey in Oct. i8i(j. On Aug. 14 the source of the Beas (Hy 
phasis) was di.scovered, and sub.scquently that of the Chenab. Leh 
the capital of Ladakh, was reached on Sept. 24, and a commercia 
treaty was concluded with the Government of Ladakh, by whicl 
the whole of Central Asia was virtually opened to British trade 
Kashmir was reached on Nov. 3, 1822, Jalalabad on June 24, 1824 
Kabul on June 20, and Bokhara on Feb. 25, 1825. At Andkhui, ir 
Afghan Turkestan, Moorcroft was seizecl with fever, of whicl 
he died on Aug. 27, 1825, his companion, George Trebeck, sur 
viving him only a few days. But according to the Abbe Hue 
Moorcroft reached Lhasa in 1826, and lived there 12 years, bcin^ 
a.ssa.s.sinated on his way back to India in 183S. In 1841 Moor- 
croft’s papers were obtained by the Asiatic Society, and published, 
under the editorship) of H. II. Wilson, under the title of Travels 
in the Himalayan Provinces of H Must an and the P tin jab, in 
Ladakh and Kashmir, in Peshamir, Kabul, Ktinduz and Bokhara, 
from iSiQ to 1825. 

See Graham Sandberg, The Exploraton of Tibet (1904). 

MOORE, ALBERT JOSEPH (i 84 1-1 893), English deco- 
rative painter, was born at York on Sept. 4, 1841. Fie was the 
youngest son of William Moore, of York, a painter of portrait.s 
and landscape, three of whose sons John Collingham Moore, Hem y 
Moore, R.A. and Albert were artists. Albert studied under his 
father and he was a student in the Royal Academy schools for a 
few months. From 1858 to 1S70, he executed decorative work of 
various kinds, and painted, in 1863, a scries of wall decorations at 
Coombe abbey, the seat of the earl of Craven; in 1865 and 1866 
some elaborate compositions: “The Last Supper” and “The Feed- 
ing of the Five Thousand” on the chancel walls of the church of 
St. Alban’s, Rochdale; and in 1S68 “A (ircek Play,” an important 
panel in tempera for the proscenium of the Queen’s theatre in 
Long -\crc. His first large canvas, “Elijah’s Sacrifice,” was com- 
pleted in Rome at the beginning of 1863. A still larger picture, 
“The Shunamite relating the (Glories of King Solomon to her 
Maidens,” was exhibited in 1866. He died in London on Sept. 25 
1893. Several of his pictures are now in public collections; among 
the chief are “Blossoms,” in the National Gallery of BritLsh Art : 
“A Summer Night” in the Liverpool Corporation Gallery: 
“Dreamers” in the Birmingham Corporation Gallery; and a watei- 
colour, “The Open Book,” in the Victoria and Albert Museum. 
South Kensington. Artistically he lived in a world of his owii 
creation, a place peopled with robust types of humanity of Greek 
mould, and gay with bright-coloured draperies and brilliant-hued 
flowers. 

See A. L. Baldry Albert Moore (1894). 

MOORE, EDWARD (1712-1757), English dramatist 
miscellaneous writer, the son of a dissenting minister, was borii -m 
Abingdon, Berkshire, on March 22, 1712. He was the author ot ‘.be 
domestic tragedy of The Gamester, originally produced in r ^ i 
with Garrick in the leading character of Beveriey the gambler. He 
produced clever imitations of Gay and Gray, and with the a.ssist- 
ance of George, ist Lord Lyttelton, Lord Chesterfield and 
Walpole, conducted The World (1753-57), a weekly periodi^^n 
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on the model of the Rambler, Moore collected his poems under 
the title of Poems, Fables and Plays in 1756. He died in Lambeth 
on March i, 1757. His Dramatic Works were published in 1788. 

MOORE, GEORGE (1852- ), novelist, eldest son of 

George Henry Moore, M.P. for Mayo, and his wife Mary Blake, 
was born at Moore Hall, Co. Mayo, on Feb. 24, 1852. He was at 
school at Escott, but, like many other great artists, did not take 
kindly or long to formal education. At the age of 18 he had 
ulready decided that art in some form or another was his vocation, 
and in the year 1870, on the deatli of his father, he entered the art 
schools at Paris. Though he was not destined to become a painter, 
those early years left a permanent mark on his artistic conscious- 
ness. Not only did he acquire that penetrating knowledge of pic- 
tures which has always distinguished him, but he learned both from 
the study of line, and from the brilliant painters and writers who 
became his friends, that relentless integrity of style, which gives 
each of his paragraphs something of the copper certainty of an 
etching. While in Paris and while still seeking for his medium he 
attempted poetry in Flowers of Passion (1878), and Pa^an Poems 
tiSSa). Here again, though verse was not to be his method of 
e.xpression, he still further prepared him.self for his relentless 
economy of manner, more often found in i)octry than prose. 

Gradually, however, his true bent began to reveal it.sclf, and he 
returned to England with the avowed intention of liberating Eng- 
lish fiction from its Victorian shackles. A Mummer's Wife (1885 ) 
was in its way as startling a challenge to the contemporary 
novel as had been the first volume of “Poems and Ballads” to the 
jioetry of its time. Moore took his place immediately as a rebel 
with a torch, not of an incendiary, but of a new luminary. 

In his next considerable work Confessions of a Young Man 
(1888, latest cd. 1908), he took the first step on the path which 
was to lead to Avowals (1919 and 1926), Hail and Farewell (3 
vols., 1911-14) and Conversations in Khury Street (1924), no less 
than the gift of a new form to English prose. He turned Lorn that 
to the three great novels of his prime: Esther Waters (1894), 
Evelyn Innes (1898), and Sister Teresa (1901). In these with 
quiet certainty he established the claim he had made in A Mum- 
mer* s Wife. He believed (hat he had transplanted the French 
“philosophical” novel. What he had in fact done was to restore 
the Fielding tradition. He had given back honesty and clarity of 
vision, and an English almost flawless in its severe simplicity. 

He had in the meantime also continued to expircss his artistic 
gospel in critical articles which were collected and published in 
1891 and 1893 re.spectively. But the next landmark in his life 
was the return to Ireland in 1901, a return dictated in part by his 
detestation of the Boer War. He remained in Ireland until J910, 
and though that period was not immediately productive (the only 
books in that time being The Untilled Field (1903'), The Lake 
< 1905) and Memoirs of my Dead Life (1905) it renewed his ar- 
tistic youth. Imcmdiatcly on his return to London he began the 
publication of Hail and Farewell — those entrancing dialogues 
which are regarded (wrongly) in certain quarters as his master- 
piece. They are not that, but they would have been a master- 
piece for anyone but the author of The Brook Kerith (1916, 7th 
revi.sed ed. 1927) and Hcloise and Abelard (1921). What turned 
Moore’s mind to the gospjel story as a subject for treatment is not 
clear, but at any rate in order to prepare himself for no less a 
task than re-creating the story of Jesus he visited I’alestine. A 
record of that pilgrimage almost in his own words may be found in 
Dialogues and Monologues (Humbert Wolfe). The result of the 
journey was The Brook Kerith which, with Hcloise and Abelard, 
(ouches a point of almost flawless artistry and nobility that has 
rarely been reached before in the history of English prose. In 
^‘oth these books he has reconstructed a period, and though to 
so is almost hyperbole, in neither is his genius unworthy of its 
subject. Below these peaks, there were lesser though charming 
eminences in 1918 with A Story-Teller's Holiday, in 1924 with a 
^’ersion of Daphnis and Chloe, and in 1926 with an Irish story of 
Middle Ages Ulick and Soracha. All these, like a note-book 
of Rembrandt, are full of convincing glimpses of the master. 

Having tried painting, poetry, dialogue and the novel, he was 
oot content till he had also attempted the drama. The Coming of 


Gabriclle (1920) was produced, but it was not till 1928, with The 
Making of an Immortal that he had a success in the theatre. 

(H. Wo.) 

Bibliography. — His other w'orks are: A Modem Lover (1883) ; 
A Drama in Muslin (1886) ; A Mere Accident (1887, “John Norton,” 
in Celibates is a re-writing of this book) ; Parnell and his Island 
(1887) ; Spring Days (1888) ; Mike Fletcher (1S89) ; Vain Fortune. 
(1890); Impressions and Opinions (1891); The Strike at Arlingford 
(1893. a play); Modern Painting ; Celibates (1895); The 

Bending of the Bough (1900, a comedy) ; Reminiscences of the Im- 
pressionist Painters (190^)) ; Elizabeth Cooper (1913, a comedy) ; Lewis 
Seymour and Some Women (1917. Re-writing of A Modern Lover ) ; 
The Pastoral Loves of Daphnis and Chloe (done into English by 
George Moore, 1924. Later ed., 1927) ; see Susan L. Mitchell, George 
Moore (1910) ; 1 . A. Williams, Bibliography of the Works of George 
Moore (1921); J. Freeman, Portrait of George Moore (1922). 

MOORE, GEORGE FOOT (1851- ), American biblical 

scholar, was born in West Che.stcr, Pa., Oct. 15, 1851. He gradu- 
ated at Yale College in 1S72 and at Union Theological seminary 
in 1877. In 1878 he was ordained and until 1883 was pastor of the 
Putnam Presbyterian church, Zanesville, Ohio, lie was Hitch- 
cock professor of the Hebrew language and literature in Andover 
Theological seminary in 1883-1902. In 1902 he became pro- 
fessor of theology and in 1904 professor of the history of re- 
ligion at Harvard university. His chief critical work dealt with 
the Hexatcuch, and more particularly the Book of Judges (com- 
mentary, 1895; text, translation and notes, 1S9S; text with 
critical notes, igoo). He was also the author of The Literature of 
the Old Testament (1913), History of Religions (2 vol., 1913-19), 
Metempsychosis (1914) and Judaism in the First Centuries of the 
Christian Era (2 vol., 1927). 

MOORE, HENRY (1831-1895), Engli.sh painter, the ninth 
son of William Moore, of York, and brother of Albert Joseph 
Moore, was born in ^’ork on March 7, 1831. His artistic educa- 
tion was supervised by his father; he attended the York school 
of design, and, for a short time the Royal Academy schools. He 
first exhibited at the Academy in 1853, and was a constant con- 
tributor to its exhibitions till his death. At the outset of his 
career he occupied himself mostly with landscapes and paintings 
of animals, executed with extraordinary detail in imitation of the 
prevailing taste of the Pre-Raphaelite Brotherhood; but in 1857, 
while on a vi.sit to the West of England, he made his first attempts 
as a sea-painter. His success was immediate, and it had the effect 
of diverting him almost entirely from landscapes. 

Among his most important canvases must be reckoned, *‘The 
Newhaven Packet” (bought by the Birmingham Corporation) 
and “Catspaws off the Land” (bought by the Chantrey Fund 
trustees) in 1885, “Mount’s Bay” (bought by the Manche.ster 
Corporation). He was elected A.R.A. in 1885, and R.A. in 1893. 
He died at Margate on June. 22, 1895. He had a rare under- 
standing of wave-form and colour and the subtleties of at- 
mospheric effect. 

MOORE, SIR JOHN (1761-1809), British general, the son 
of John Moore, was born at Gla.sgow on Nov. 13, 1761. By the 
duke of Hamilton’s influence he obtained an ensigney in the 5i.st 
foot (1776), learned his drill at Minorca, and in 1778 was ap- 
pointed captain-lieutenant in a new regiment rai.sed by Hamilton 
for service in the American War. Moore remained in America 
to the peace of 1783, after which the Hamilton regiment was 
disbanded. In 1784 he was returned by the Hamilton interest 
as member of parliament for the united boroughs of Lanark, 
Selkirk, Peebles and Linlithgow. In parliament, though he never 
spoke, he seems to have taken his duties very seriously, and to 
have preserved an independent position, in which he won the 
friend.ship of Pitt and the respect of Burke, and (more important 
still) the friend.ship of the duke of York. In 1787 he became 
major in the 60th (now King’s Royal Rifles), but in the following 
year he was transferred to his old corps, the 51st. In 1792 Moore 
sailed with his corps to the Mediterranean. He was too late to 
assist at Toulon, but was engaged throughout the operations in 
Corsica, and won particular distinction at the taking of Calvi, 
where ho was wounded. Soon after this he became adjutant- 
general to Sir Charles Stuart, with whom he formed a close 
friendship. After the expulsion of the French Moore became 
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very intimate with many of I he leading Corsican patriots, which 
intimacy was so obnoxious to Sir Gilbert Elliot (later Lord 
Min to) that Moore was eventually ordered to leave the island in 
forty-eight hours, though Elliot wrote in warm terms of his 
ability. Pitt and the duke of York thought still more highly of 
Colonel Moore, who was soon sent out to the W’est Indies in the 
local rank of brigadier-general. Here he came under the command 
of Sir Ralph Abercromby, whose most valued adviser and subor- 
dinate Moore soon became. In the Santa Lucia ex])cdition he won 
further distinction by his conduct at the rapture of La Vigie and 
Morne Fortune, and when Sir Ralph left the island he appointed 
Moore governor and military commander. In 1798 he accom- 
panied Abercromby to Ireland as a major-general, and during the 
rebellion was actively engaged in command of a corps in the 
south, defeating a large force of the Irish, and saving Wexford 
from destruction after the battle of Vinegar Hill (June 21). His 
services were in universal request, and Abercromby had him 
appointed to the command of a brigade destined for the expedi- 
tion to Holland. At the action of Egmont-op- 7 .ee, on the 2nd of 
October 1799, his brigade lo.st very heavily, and he himself was 
wounded for the fourth time, on this occasion severely. On his 
return from Holland he was made colonel of the 52nd regiment, 
with which he was connected for the rest of his career, and wdiich 
he made one of the finest regiments in Europe. 

Throughout the Egyptian expedition he commanded the re- 
serve. The 2Sth and 42nd regiments in this corps gained great 
distinction at the battle of Alexandria, where Moore himself was 
again wounded. He returned to duty, however, before the sur- 
render of the French forces to Cieneral Hutchinson, and added 
so much to his reputation by his conduct in this brilliant cam- 
paign that after the short peace came to an end he was appointed 
to command the force assembled at Shorncliffe camp (1803) as 
a part of the army intended to meet the projected invasion of 
Napoleon. Here were trained some of the best regiments of the 
service, amongst others the 43rd, 52nd and 95th Rifles, the regi- 
ments which afterwards formed the famous “Light Division" and 
won in the Peninsula an unsurpas.sed reputation, not only for the 
skilful ix*rformance of the duties of light troops, but also for 
invincible steadiness in the line of battle. These corps (now repre- 
sented in the army by the 1st and 2nd battalions of the Oxford- 
shire Light Infantry and the Rifle Brigade) bore the impress of 
Moore's training for thirty years and more, and as early as 1804, 
on account of the ‘‘superior state" of the 52nd, the king granted 
the officers exceptional promotion (August 29, 1804). 

While at Shorncliffe he renewed his intimacy with I'itt, who 
was then re.siding at Walmer Castle, and his close friend.ship with 
Lady Hester Stanhope led to the erroneous belief that he was 
betrothed to her. On his return to office Pitt caused Moore to be 
made a Knight of the Bath, and about the same time came his 
promotion to the rank of lieutenant-general. Fox, when he suc- 
ceeded to office, showed the same aj:)preciation of Moore, and in 
1806 sent him to the Mediterranean as second-in-command to his 
brother, General H. E. Fox. In the various minor expeditions of 
the time Moore had a share, at first as a subordinvite, but soon, 
when Fox went home on account of ill-health, as commander-in- 
chief of the British army employed in the Mediterranean. 

In 1808 Moore was ordered to the Baltic, to assist Gustavus IV., 
king of Sweden, against Rus.sia, France and Denmark. The con- 
duct of the king, who went so far as to place Sir John Moore 
under arrest when he refused to acquiesce in his plans, ruined any 
chance of successful co-operation, and the English general returned 
home, making his escape in disgui.se. He was at once ordered to 
proceed with his division to Portugal, where he was to be under 
the command of Sir Hew Dalrymple and Sir Harry Burrard. To 
Moore, as a general of Eurofiean reputation, who had held a chief 
command, the appointment of two senior officers to be over him 
appeared as a bitter insult, though his resentment did not divert 
him from his duty. He met his reward, for when, in the excite- 
ment caused by the convention of Cintra, Dalrymple and Burrard 
were ordered home, Moore was left in command of the largest 
British army that had been employed since the commencement 
of the war. 


It was not long before the Spaniards summoned Sir Johi 
Moore's army to assist them against the advance of Napoleon 
and the troops were marched into Spain, Salamanca being thei 
rendezvous. There Moore remained for a month, calling up Si 
David Baird's corps from Corunna to assist him. Soon, however 
the overwhelming success of the emperor's attack threatened tt 
isolate Moore, and it was then that he formed the magnificen 
resolution of marching northwards against the French line 
retreat. The bold and skilful operations which followed this stej 
will be found outlined in the article Peninsular War. Moore 
advance paralysed the emperor’s victorious armies. Napoleoi 
himself turned agaimst the British army, which was soon in grav« 
danger, but Spain was saved. Under these circumstances tool 
place the famous retreat on Corunna. The indiscipline of a largt 
proportion of the troops made it painful and almost disastrous 
but the reserve under Edward Paget, in which served Moore': 
old Shorncliffe regiments, covered itself with glory in the ceasele.s: 
rearguard fighting which marked every step of the retreat. Th< 
march ended with the glorious battle of Corunna (Jan. 16, 1809) 
where, early in the day, Sir John Moore received his death wound 
He would not suffer his sword to be unbuckled, though the hil 
galled his wound, and so he was borne from the field. His las 
hours were cheered by the knowledge of victory, and his only car( 
was to recommend his friends, and those who had distingui.shec 
themselves, to the notice of the government. He died with Lh( 
name of Lady Hester Stanhope on his lips. By his own wish hi 
I was buried, before dawn on the 17th, in the ramparts of Corunna 
The poem by the Rev. Charles Wolfe, “The Burial of Sir Johi 
Moore,'’ became one of the most popular in the language. 

For many years controversy, largely political, raged over thi 
events of the Corunna campaign, and only at a later period ha: 
any examination of Sir John Moore’s merits and services beei 
made in a dispassionate spirit Mistakes were doubtless made ii 
the retreat, but it is sufficient to accept Napoleon's view that the} 
were probably in.scparable from the difficulties with which Moon 
was surrounded. His greatest claim to renown is, however, inde- 
pendent of his conduct of armies in the field. He was the fine.sl 
trainer of men that the British army has ever known. He had thi 
true gift of the great man, judgment of character. While Welling- 
ton, whose work would havT been vain but for Moore’s achieve- 
ments, perpetually complained of his officers and formed nc 
school, Moore’s name is associated with the career of all wlu 
made their mark. The history of the Light Division is sufficient 
in itself to indicate the results of Moore’s training on the rank 
and file. In opposition to the majority, who regarded the lash ami 
the gallows as the source of discipline, he sought always and by 
every means to develop the moral qualities no less than the physi- 
cal. Of the senior officers Hope, Graham, Edward Paget, Hill and 
Craufurd all felt and submitted to his ascendancy. The flower of 
the younger generation, Colborne, Hardinge and the Napiers, 
though they gained their laurels under Wellington and in chief 
command, were ever proud to call themselves “Sir John Moore's 
men.” 

See, besides the works mentioned in the article Peninsular War. J. 
C. Moore, Life of Sir John Moore (1834); The Diary of Sir John 
Moore (ed. by Sir J. F. Maurice, 1904) and the Records of the 52nd 
(Oxfordshire Light Infantry). 

MOORE, JOHN (1729-1802), Scottish physician and writer, 
was born at Stirling in 1729, the son of a clergyman. After takinir 
his medical degree at Glasgow, he served with the army in Flan 
ders, then proceeded to London to continue his studies, and event 11- 
ally to Paris, where he was attached to the household of the 
British ambassador. His novel Zeliico (1789), a close analysis '»t 
the motives of a selfish profligate, produced a great impress'* '- 
at the time, and indirectly, through the poetry of Byron, has len 
an abiding mark on literature. Byron said that he intended I'lnhle 
Harold to be “a poetical Zcluco.” Moore's Journal during a 
dence in France (1793) is the careful record of an eye-witness 
the Revolution and is frequently referred to by Carlyle. He diet! m 
London on Jan. 21, 1802, leaving five sons, the eldest of whom 
was General Sir John Moore. James Moore (1763-1834) 
wrote Sir John’s Life, was also an author of medical works. 
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MOORE, JOHN BASSETT (i860- ), American jurist, 

was born at Smyrna, Del., on Dec. 3, i860. He graduated at the 
L’niversity of Virginia in 1880, studied law in an office in Wilraing- 
lon, Dei., and was admitted to the Delaware bar in 1883. Two 
years later he entered the Department of State as a law clerk, and 
in 1886 was appointed third assistant secretary of State. He was 
secretary to the conference on Samoan affairs in 1887 and U.S. 
secretary at the conference on North Atlantic fisheries, 1887-88. 
He was appointed professor of international law- and diplo- 
macy at Columbia university, 1891, frequently being granted 
leave of absence to accept appointments in the national interest. 
On the outbreak of the war with Spain in 1898 he was appointed 
assistant secretary of State, and he acted as secretary and counsel 
10 the U.S. peace commissioners at Paris at the close of the war. 
Among the later official positions which he filled were those of U.S. 
agent before the United States and Dominican Arbitration Tri- 
[)unal, 1904; U.S. delegate to the fourth International American 
conference at Buenos Aires, 1910; special U.S. plenipotentiary 
10 the Chilean Centenary, 1910; U.S. delegate to the International 
commission of jurists, Rio de Janeiro, 1912; counsellor to the 
Department of State, 1913-14; a member of the Permanent 
Court of Arbitration at The Hague, 1913; U.S. delegate to the 
I’an-.American financial congress, 1915. He was appointed in 1921 
:i judge of the Permanent Court of International Justice from 
which he resigned on April 29, 1928, to edit a comprehensive 
hi.storical collection of treaties. He was also U.S. delegate and 
chairman of the International Conference on rules for aircraft 
and radio in time of war held at The Hague, 1922-23. 

Moore’s publications include Extradition and Interstate Rendition 
(jSgi); History and Digest of International Arbitrations (1898); 
American Diplomacy: Its Spirit and Achievements (1905); Digest 
oj International Law (1906) ; Four Phases of American Development 
(1U12) ; Principles of American Diplomacy (tqiK) ; International Law 
and Some Current Illusions (1924); anil The Permanent Court of 
International Justice, a pamphlet (1924). 

MOORE, THOMAS (i779-i852), Irish poet, was born in 
Dublin on May 28, 1779. His father was John Moore, a pro.sper- 
ous grocer and wine merchant, and his mother’s maiden name was 
.Anastasia Codd, In 1793 Tom Moore’s name first appeared in 
print, as a contributor of some verses ‘‘To Zelia,” to a Dublin 
periodical, the Anthologia Hibernica, In the .same year Roman 
Catholic students began to be admitted to Trinity college, Dub- 
lin, and in 1794 Moore’s name was entered on the books, curiously 
irjough, as a Protestant. At Trinity he made friends with Robert 
Emmet, and was nearly dragged into the plots of the United 
Irishmen. The events of 1798 and the execution of Emmet in 
1S03 made a deep impression on him. The words of Emmet’s 
address to his judges, asking the charity of silence — “Let no man 
write my epitaph” — are enshrined by Moore 'n one of his lyrics, 
"Oh, breathe not his name!” {^Irish Melodies, 1808.) The next 
song in the same collection — “When he who adores thee” — ^also 
owes its inspiration to Emmet’s fate, and the conscientious 
orientalism of Lalla Rookh docs not conceal the pre-occupation 
of the writer with the United Irishmen when he writes of “The 
Eire Worshippers,” and with Emmet and Sarah Curran when he 
describes the loves of Hafed and Hinda, especially in the well- 
known song, “She is far from the Land where her young Hero 
sleeps.” In 1798 Moore graduated, and in the next year left 
for England to keep his terms at the Middle Temple 

He was a social success in London. He had brought with him 
from Ireland a translation of the Odes of Amcreon, and the 
print e of W’ales accepted its dedication. It was issued in 1800 
with notes and a list of distinguished subscribers. Moore's social 
successes involved him in expenses far beyond his means. His 
publisher had advanced him money, and he resolved to pay his 
debt by the anonymous publication of his juvenile poems. The 
I'oetical Works of the Late Thomas Little, Esq. (1801), a col- 
lection of love poems which Moore afterwards regretted Through 
Lord Moira’s influence he was, in 1803, appointed registrar of 
I be admiralty prize-court at Bermuda. But he soon tired of the 
uionotonous life, and in 1804, after appointing a deputy, returned 
lu England by way of the United States and Canada. In 1806 
be published Epistles, Odes and other Poems, chiefly dealing with 


his impressions of travel. The volume contained 
Boat Song” (“Faintly as tolls the evening chime'’), 
poems of the same kind as tho.se connected with t*. 

“Mr. Little.” 

The success of the satirical e[)istles in the 1S06 volume en- 
couraged Moore to produce further work of a similar kind, 
Corruption and Intolerance, Two Poems (1808), and 7 'he Sceptic: 
a Philosophical Satire (1809), but the heroic couplet and the 
manner of Pope did not suit his talents. At the end of 1806 
he went to Dublin, and, with the exception of about .six months 
in 1807 spent at Donington Park, the next three years were 
spent in Ireland. Here he met Miss Elizabeth Dyke, an actress, 
who became his wife in March iSii. They lived at first in 
London, but soon removed into the country, to Kegworth, near 
Lord Moira's seat, and then to Mayfield Cottage, near Ash- 
bourne, Der])yshirc. Moore had to spend much of his time in 
London, for the popularity of his songs led to an agreement with 
his publisher to increase the success of these by singing them 
himself at great houses. The inception of his Irish Melodies 
dates from 1807, and many of the best were written during the 
three years of his Irish visit. He had already ])ublishcd separate 
songs, some of them set to music of his own, when William 
Power suggested to him in 1807 the ta.sk of fitting words to a 
series of Irish airs supplied by Sir John Steven.son. He could 
not have found a task more exactly suited to his ])owers, and for 
a quarter of a century he enjoyed a regular income of £500 a 
year from Power for writing words to music. The first number 
of the Irish Melodies appeared in 1808, and rontaini;d some of 
his best and most popular work. The rest appeared between 180S 
and 1834. In 1816 Stevenson and Moore published Sacred Songs, 
followed by a second number in 1S24, The first number of 
National Airs (Melodies fnan other Nations) appeared in j8i 8, 
and was followed by others in 1820, 1822, 1826 and 1827. 

After 1812 he broke ground in a new field — political .squib- 
writings. His first butt was the prince regent, once his friend 
and patron, whose foibles, fatness, love for cutlets and Curasao, 
for aged mistresses and practical jokes, were ridiculed with the 
lightest of clever hands. His earlier i)olilical poems appeared 
in the Morning Chronicle, but in 1S13 he publi.shed a thin volume 
of Jniercepted Letters: The Twopenny Post Bag. Other volumes 
of squibs, most of which pas.seci through several editions, followed: 
The World at Westminster (i8i6^ The Fudge Family in Paris 
(1818), The Journal of a Member of the PococnraiUe Society 
(1820), Fables for the. Holy Alliance (1823), Odes on Cash, Corn, 
Catholics and other Matters (182S), The Fudge Family in Eng- 
land (1835). The only failure among his satirical writings was 
Tom Crib's Memorial to Congress O819) for wdiich he. had made 
an elaborate study of thieves’ argot. 

In 1814 he contracted with the firm of Longmans, for 3,000 
guineas, to supply a metrical romance on an Ea.stern subject. 
Moore retired to a cottage in the m*ighbourhood of Donington 
I’ark, where with the help of Lord Moira’s library he read himself 
slowly into familiarity with ELastern scenery and manners. But 
he was forestalled by Byron in The Giaour and again in The Bride 
of Abydos. The publication of Lalla Rookh was deferred until 
J817. It was an immediate success. After the completion of 
Lalla Rookh, Moore removed with his family to Slopcrton Cot- 
tage, Wiltshire, where he was dose to Bowood, Lord Lans- 
downe’s country seat. Moore’s plans were interrupted by the 
embezzlement of some £6,000 by the deputy he had left in Ber- 
muda, for whose default he was fully liable. To avoid a debtors’ 
prison Moore retired to the Continent. He visited Byron in 
Italy, and in Oct. 1819 received from him the first part of the 
Memoirs. The continuation was sent to Moore in Paris the next 
year, with Byron’s sugge.stion that the reversion of the ms. should 
be sold. Moore did not remain long in Italy, but made his home 
in Paris, where he was joined by his wife and children. He was 
not able to return to England until 1822, when the Bermuda affair 
was compromised by a payment through Longmans of £1,000. 

During his exile he had written another oriental poem. The 
Loves of the Angels (1822), which was hardly less popular than 
Lalhi Rookh. He became a contributor of satirical verse to The 
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Times, the connexion lasting until 1827. He now wrote his 
Memoirs oj the Life of Sheridan^ first contemplated in .1814, 
which appeared, after some delay, in 1825. The Mevioirs of Cap- 
tarn Rock (1824), in which he gives a humorous but convincing 
account of English misgovernment in Ireland, was the result of a 
tour with Lord Lansdowne in western Ireland. His prose tale, 
The Epicurean, appeared in 1827, and the Legendary Ballads in 
1830. In 1831 he completed his Life and Death of Lord 
Edward Fitzgerald, probably his best piece of prose work. 

The death of Byron in 1824 raised the question of the publi- 
cation of his Memoirs. Moore had parted with them in 1821 to 
John Murray for £2,000. After they had come into Murray’s 
possession, Moore began to have doubts about the propriety of 
publishing them, and an arrangement was therefore made that 
the £2,000 should be regarded as a loan, to be repaid during 
Byron’s lifetime, and that the ms. should be retained as a security. 
When Byron died the Memoirs were still unredeemed, and the 
right of publication therefore rested with Murray. Moore now 
borrowed the money from Longmans and induced Murray to give 
up his claim. The money was paid, and, after a heated discussion 
with Byron’s executors, the ms. was burnt. It was partly the 
pressure of the debt thus contracted, and partly the expressed 
wish of Byron, that induced Moore to undertake for Murray 
The Letters and Journals of Lord Byro 7 i, with Notices of his Life 
(1830). 

In 1830 he undertook to write a History of Ireland which he 
left unfinished. After the death of his last child in 1845, Moore 
became a total wreck, but he lived until Feb. 25, 1852. He left 
sufficient provision for his wife in the Diary which he kept 
chiefly on her behalf. 

His other works are, A Letter to the Roman Catholics of 
Dublin (1810); A Melologue upon National Music (1811); an 
operetta, M.P. or The Blue Stocking (t8ii); A Set of Glees 
('1827); The Summer Fete (1831): Evenings in Greece (1826- 
32); Travels of an Irish Gentleman m Search of a Religion; 
Alciphron, a Poein (1839). 

See Memoirs, Journal and Correspondence of Thomas Moore (8 
vols., 1853-56), cd. by Lord John Russell, which contains an immense 
quantity of biographical material; Tom Moore*s Diary (1925); The 
Poetical Works of Thomas Moore, Collected by Himself (lo vols., 
1840-42) ; also Notes from the Letters of Thomas Moore to his Music 
Publisher, James Poivcr (1854); and Prose and Kmc, Htimorous, 
Satirical and Sentimental by Thomas Moore, with suppressed passages 
from the memoirs of Lord Byron . . . (1878), which includes Moore’s 
contributions to the Edinburgh Review (1814-34). Among modern 
editions of Moore’s Poetical Works mav be mentioned that by Charles 
Kent (the Centenary ed., 1879), and that by W. M. Ros.setti (1880). 
Memoirs of Moore arc prefixed to these editions. There arc many 
contemporar>' references to him, e.specially in the journals and letters 
of Byron. There is an excellent life, by Stephen Gwvnn, Thomas Moore 
(1905), written for the “English Men of Letters Series.” 

MOORE, THOMAS STURGE (1870- ), English poet, 

art critic and engraver, was born at Hastings, on March 4, 1870. 
Besides many collections of poetry he published studies of Alt- 
dorfer, Diirer, Correggio and others, and several volumes of essays. 

His publications include: Poetry, Vinedresser and other Poems 
(1899), Aphrodite against Artemis (1901), Absalom, a play 
(1903 ), The Little School ( 1905, enlarged edition 1917), Marianne 
(1911), The Sea is Kind (1914), Danae (1920), Aforetime 
(1920 ) ; Essays, Art and Life (1910), Hark to these Three (1915), 
Some Soldier Poets (1919), Blind Thamyris, a prose idyll (1920), 
Judas (1923). 

MOORHEAD, a city of western Minnc.sota, U.S.A., on the 
Red River of the North, at an altitude of 907 ft., opposite Fargo 
('N.D.) and 250 m. N.W. of Minneapolis; the county scat of Clay 
county. It is on Federal highways loN, loS and 75 and (he main 
lines of the Great Northern and the Northern Pacific railways. 
Pop. fi92o) 5.720 (21^?: foreign-born white, largely from Nor- 
way, Sweden, Germany and Canada) ; estimated locally at 7,500 in 
1928. It is (he .seat of a State Teachers’ college (established 1888) 
and of Concordia college (Norwegian Lutheran, 1891) which 
together increase the population by i.ooo students during 10 
months of the year. Moorhead is a pleasant residential city, a 
general trading centre, and an important distribution point for 
potatoes, of which the county produced 4,000,000 bu. in 1926. 


There are several manufacturing industries, including a creamerv 
which uses $3,000,000 worth of dairy and poultry products aiv 
nually. Moorhead was founded in 1871 and was named after a 
member of the first board of directors of the Northern Pacifu 
Railway. It was chartered as a city in 1881. 

MOOR-HEN or Water-Hen, one of the Rallidae and a com- 
mon bird throughout the Old World. One species, Gallinula chloro- 
pus, is about the size of a bantam hen, dark olive-brown above 
iron-grey below, with white tail coverts which are conspicuout^ 
as it swims, and a scarlet frontlet in both sexes. It haunts rivers 
streams, lakes and ponds, building a nest of flags, reeds, etc., on 
a clump of rushes, in or under a bush or on a tree, usually neai 
the water, but occa.sionally some distance from it. The eggs 
7 lo 1 1 in number, are dull buff with reddish spots. The bin' 
swims well but in a jerky fashion, runs fa.st and, though takinp 
wing with difficulty, is capable of prolonged and rapid flight 
The American G. galeata, distinguishable by its larger frontal 
helm, is closely allied, and other species inhabit Africa, A.sia aiK 
Australia. G. nesiotis of Tristan da Cunha has lost the power tc 
fly. The purple w^atcr-hens or sultanas (Porphyrio) are an allied 
genus, species of which inhabit Europe, Africa, S. America and 
Australasia. The flightless Notorms hochstetteri of New Zealand 
and the purple gallinule or mud-hen (lonornis martinicus) of S 
and Central America and southern U.S.A. are other relatives. 
MOORING MAST: see Akrodrome. 

MOORS (Maitres), a long-headed, fine-featured people ot 
medium height with oval faces, hooked noses and slender, suppli- 
limbs, inhabiting Mauritania and the Northern Sudan, and de- 
scended from the Zenaga Berbers of southern Morocco who ot 
cupied Adrar and Tagant and later Hodh and Azaouad. In tht 
Tith century they formed the Almoravide sect which conquered 
Morocco and Spain. 

! In the i6th century Kounta Arabs placed the southern tribes 
in subjection. Later, the Beni Hassan Arabs subjugated Tagant. 
Hodh and then the right bank of the Senegal. Principal tribes in 
Mauritania are the Trarza, Brakna and Oulad Mbarck; in the 
Sudan, (he Kounta, Berabich, Regeibat, Mejdouf, Oulad Delirn 
and Oulad Nassen. Fanatical Mu.slims, they obey Koranic law. 
Polygamy is rare, and divorce frequent; marriage is between 
members of the same caste. The following castes can be distin- 
guLshed: (^/) warriors or Hassane, descendants of the Arab iiv 
vaders; {b) Marabout priests, commentators on the Koran, 
traders, doctors; (r) Zenaga, descendants of the early Berbers; 
id) Harratine or liberated captives. They are nomads prac- 
tising very little agriculture, and are held to be treacherous, thieve.s 
and redoubtable raiders. 

See P. Marty, UEmirat des Trarzas (1919); Les Brakna (1920); 
Etudes stir 1 1 slam et les Tribus Maures (1921). 

MOOSE, the North American name of the elk (q.v.). 
MOOSEJAW, a city and electoral division of Saskatchewan. 
Canada. Pop. (1921) 19,881. It is situated on a divisional point 
of the Canadian Pacific railway, about 400 miles W. of Winnipeg, 
and owes its importance chiefly to its railway connections. The 
principal industries include lumber and flour mills, iron works and 
the manufacture of agricultural implements. See Saskatchewan. 

MOOT, the common term for the a.s.semblies of the hundred, 
borough, etc., in the history of early English institutions, and 
especially for the national assembly or council, the Witenagemot 
The name survives in “moot hall,” the term still applied to town- 
halls and council buildings in some English towns. From 
meaning of assembly, the word was applied to a debate or di- 
cussion, in particular to the discussion of h3^othctical cases by 
law students at the Inns of Court. 

MOPLAH, a fanatical Mohammedan sect found in MalafM 
They are believed to be descended from Arab immigrants win* 
settled on the western coast of India and married local w'omcT’ 
in the 9th century a.d. They are remarkable for the fanaticism 
displayed in attacks upon Hindus. The last rising was in 1925. 

See Tribes and Castes of Southern India (1909). 

MOPSUS, (1) Son of Ampyx (or Ampycus) and the nymph 
Chloris, a Lapith of Oechalia in Thessaly. He took part in ih^* 
Calydonian boar hunt, and accompanied the Argonauts as their 
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l^rophet. He died from the bite of a serpent. He was afterwards 
worshipped as a hero and an oracle was consecrated to him. (2) 
Son of Rhacius (or Apollo) and Manto, daughter of Teircsias. 
t'alchas is said to have died of chagrin because Mopsus outdid 
liim in a contest of divination, Mopsus founded Mallus in Cilicia 
with the help of Amphilochus; he also is said to have built Colo- 
phon and his name is preserved in the place names Mo^ou 'Ejorta 
Mo^ou Kprjvrj. He was worshipped as a god by the Cilicians, and 
liad two famous oracles at Colophon and Mallus. 

MOQUEGUA, a maritime province of southern Peru, with 
the prerogatives of a department, bounded on north and cast by 
ftie departments of Arequipa and Puno, south by Tacna Libre and 
west by the Pacific. Area 5,550 sq.m.; estimated population, 
( 1020), 42,694. It includes the valley of the Moquegua rivTr and 
the upper tributaries of the Tambo, the rest of the province con- 
sisting of barren sierra with great volcanic peaks and steep, nar- 
row gorges, and the desert coast area. The vineyards and olive 
orchards of Moquegua, formerly famous, are giving way to cotton 
plantations. Other crop)s, maize, fruits and vegetables find local 
markets. Livestock is raised to a limited extent. Mineral resources 
are undeveloped. In fact, in spite of historical importance and 
great natural resources, the province is the mo.st isolated and 
least developed of any on the coast. It possesses no .sy.stem of 
roads except in the immediate vicinity of the capital, Moquegua. 
'Fhere is one railway which gives weekly service from Moc|uegua 
to its small though excellent port, Ilo, 63 m. distant, the most 
.southerly of Peru. The capital, Moquegua, an Inca and colonial 
cily (estimated pop. 5,680), in the valley of the Moquegua, 4,500 
fl. above sea-level, a primitive town with excellent climate, has 
never recovered from its destruction by (Chilean soldiers in 18S1. 

MORACEAE, in botany, a family of dicotyledons, belonging 
to 'the series Urticalcs^ to which belongs also the nettle family 
( I’rticaceae, q.v.). It contains about 55 genera with about 800 
.Species, mo.st ly trees or .shrubs, widely distributed in the warmer 
parts of the earth. The largest genus. Ficus (the fig, q.v.), con- 
tains 800 species spread through tropical and sub-tropical regions, 
and includes the common fig of the Mediterranean region {Ficus 
carica), the banyan (F. henf'halensis ) , and the india-rubber plant 
iF. clastica); many of the species are epiphytic, sometimes cling- 
ing so tightly round the host-plant with their roots as to strangle it. 



Moms (mulberry, q.v.) contains ten species of trees or bushes in 
north temperate regions and in the mountains of the tropics. 
Artocarpus, including A. incisa (bread-fruit, q.v.)y and A. integri- 
folia (jack-tree), has forty species, chiefly natives of the Indian 
Archipelago. The plants are rich in latex which may be very poi- 
sonous, as in Antiaris toxicariaf the Upas tree (q.v.) of Java, or 
sweet and nutritious as in Brositnum Galactodendron, the cow-tree 
‘^.■y.) of Venezuela. The latex often yields caoutchouc as in spe- 
cies of Ficus {e.g.y F, clastica)^ Cecro^ (9'-^’*)» ^ tropical Ameri- 
can genus with thirty to forty species, and others. In eastern 
United States the family is represented by Morus (mulberry) and 


one species of Madura (osage orange), the latter being much 
planted for hedges. In the western United States (Rocky Moun- 
tain region) there are no native representatives of the family. 

From the evidence of leaf-fossils, it is probable that the genus 
Ficus existed as far north as Greenland in the Cretaceous era and 
was generally distributed in North America and Europe in the 
Tertiarv pt^riod up to Miocene times. 

MORADABAD, a city and district of Briti.sh India, in the 
Bareilly division of the United Provinces. The city (l>op. 82,671 
in 19.21), on the right bank of the river Ramganga, was founded 
in 1625 by Rustam Khan, who built the fort which overhangs 
the river bank, and the fine Jama Masjid or great mosque (1631). 
'Fhc town has a special industry in ornamental brassware, some- 
times plated with lac or tin, which is then engraved. Cotton 
weaving and printing is also carried on. 

The District of Moradahad lies east of the Ganges and west 
of the Rampur state. Area, 2,285 sq.m. It is traversed by the 
Ramganga and Sot. The eastern tract is submontane. The central 
portion consists of a level central plain descending at each end 
into the valleys of the Ramganga and Sot. The western section 
has a gentle slope towards the Ganges, with a rapid dip into the 
lowlands a few miles from the bank of the great river. In addi- 
tion to Moradabad the principal towns are Amroha (q.v.), 
Sambhal (41,585) and Chaudau.si (25,164). 

For the early history of Moradabad see Bareilly. It p{issed 
into the ])ossession of the British in 1801. The population in 
1921 was 1,198.653. Mohammedans arc more numerous than in 
any other district of the province, forming more than one-third 
of the total population, (jrops include wheat, rice, millet, pulse, 
sugar-cane and cotton. 

MORAES, FRANCISCO DE (c. 1500-1572), Portuguese 
romance writer, was treasurer of the household to King John III., 
and he is first found in Paris in the suite of the Portuguese ambas- 
.sador, 1 ). Francisco de Noronha, who had gone there m 1540. He 
was a commander of the Order of ('hrist, and was called 0 Pal- 
invirim on account of his authorship of the famous romance of 
chivalry, Pahnvinin dc Inglatcrra; in 1572 he was a.ssassinated at 
Kvora. He appears to have written his book in France (perhaps 
in Paris) in 154.1, dedicating it to the Infanta D. Maria, daughter 
of King Manoel, but the first extant Portugue.se edition only came 
out in 1567. The Pahneirhn dc indaterra belongs to another 
branch of the same cycle as the Amadis de Gaula; the two ro- 
mances are the best representatives of their class, and for their 
merits were spared fronr the auto da je to which Cervantes con- 
demned other romances of chivalry in Don Quixote. It has a well- 
marked plot, clearly drawn characters, and an admirable style, and 
has been reckoned a }\>rt ugue.se classic from the time of its i.ssue. 

IbBiJOGKAPiiv. — The Palmerin of lindand, by W. E. Purser (Dublin, 
ic)04), contain.s an e.xhaustive .study of the romance and the con- 
troversy concerning its authorship, with a sketch of the plot. 

MORAINE, a term adopt (id from the French for the rocky 
material carried downwards by a glacier, and according to the 
position of the moraine on the glacier different names are ap- 
jilied to it. The lateral moraine occurs at the glacier side as a 
long mound, and when two glacial valleys converge into one 
valley two lateral moraines unite and form a median moraine in 
the re.sultant broader glacier. The material carried by the glacier 
is deposited where the glacier ends, and forms the terminal 
moraine, frequently in the form of a crescentic dam across the 
valley. The material pu.shcd forward beneath the glacier is some- 
times called the ground moraine. {See Glacier.) 

MORALE IN WAR : see Army, Morale in War. 
MORALES, LUIS DE {c. 1509-1586), Spanish painter, 
called El Divino because of his emotional religious paintings, 
which appealed to the people. His favourite subjects, “Ecce 
Homo,” **Pieta,” “Christ at the Column,” “Mater Dolorosa” 
were repeated many times and often copied. He was the first 
Spanish artist of pronounced national character, and one of the 
few Spanish painters who were summoned by Philip II. to help 
in the decoration of the Escorial; but his picture “Christ carry- 
ing the Cross” did not please the king, and was removed to the 
church of S. Jeronimo at Madrid. The story goes that the king 
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met the artist again at Badajoz in 15S1, a few years before his 
death, and seeing that he was old and poor allowed him a pension. 
Morales’ chief works are 20 panels with scenes from the life of 
Christ, painted for the church of Arrogo del Puerco (1563-68). 
One of his finest and most moving pictures is “Heta” in the 
Academy at Madrid. The Hispanic Society in New York has 
three of his works. Others are at Dresden, London, Dublin, 
Paris. 

MORALITY, PRMITIVE. We know nothing of the be- 
ginnings of the moral life of man, nothing of the transition from 
animal behaviour to human conduct. In animal behaviour there 
is not a rudimentary morality but rather the material which, in 
human life, intelligence fashions into morality. The only source 
of knowledge available is the mind of the modern savage, with 
those relics of primitive ways of thought which survive in the 
folklore and superstitious practices of higher races. The basic 
needs which must be subserved if life is to endure are self-preser- 
vation and the preservation of the race. It is by food and the pro- 
duction and survival of offspring that these needs are satisfied, 
and round them the body of primitive morality is built up. Uni- 
versally among primitive peoples there are tabus (“it is forbid- 
den”) in connection with food. As to the other great instinc- 
tive process, the preservation of the race, we find everywhere a 
close knit body of custom. Pregnancy, birth, puberty, menstrua- 
tion, marriage, death, all are crises in which man comes into con- 
tact with the “sacred,” all are bound up with the preservation of 
the race, so round them gathers a body of tabus and regulations. 

Undoulitedly bravery is approved and cowardice condemned by 
primitive races; love is shown for spouse and children, and gen- 
erosity is often considered a high social virtue. Again “over- 
sexed” persons are regarded with a contempt which approaches 
moral reprobation, while in barter the whole system depends on 
the reliance to be placed on the good faith of both parties. But we 
find Society all-powerful, the individual wholly subordinate. Yet, 
in those early, hard days the assertion of man’s individuality 
would only have procured his extinction. Life and the handing 
on of life were the vital interests of the individual as of society. 
“The individual, tended and cared for throughout his childhood, 
grows up accustomed to expect from others what he comes to find 
that they expect from him. So he comes to see himself as others 
see him when he is praised or blamed for acts that he has long 
been ready to approve or disapprove in them. In a word his self- 
consciousness becomes conscience: he seems to hear two voices 
within his breast, and one speaks with the authority of law: it is 
his ‘tribal self’.” (Ward, Psychological Principles.) If man is to 
live, he mu.st so live that others may live also, thus he passes on 
himself moral judgment in the name of the community. But all 
the moral innovators down the ages have been those who, in 
some degree at least, have outgrown the “tribal self,” primitive 
morality, and been inspired themselves and inspired others with 
an “Enthusiasm of humanity.” 

Bibliogkaphy. — R. H. Codrington, The Melanesians (t8qi) ; C. 
Lloyd Morgan, Animal Behaviour (1900); Sir W. B, Spencer and 
F. J. Gillen, The Native Tribes of Central Australia (1899), The 
Northern Tribes of Central Australia (i^’04), and The Arunta (1927) ; 
W. H. Rivers, The Todas (1006); A. Wcstcrmarck, The Origin and 
Development of the Moral Ideas (2 vols., 2nd ed. 1912-17); L. T. 
Hobhouse, Morals in Evolution (5lh cd. 1925) and Mind in Evolu- 
tion (3rd ed. 1926); A. F. Shand, The Foundations of Character 
(1920) ; B. Malinowski, Sex and Repression in Savage Society (1027) ; 
A. Junod, Life of a South African Tribe, 2nd cd. (1927). (E. A. S.) 

MORAL SENSE: see Ethics, History or. 

MORAN, EDWA]p (1829-1901), American artist, was 
born at Bolton, Lancashire, on Aug. 19, 1829. He emigrated with 
his family to America at the age of 15 and settled in Philadelphia, 
where after having followed his father’s trade of weaver he became 
a pupil of James Hamilton and Paul Weber. In 1862 he became 
a pupil of the Royal Academy in London; he established a studio 
in New York in 1872, and for many years after 1877 lived in 
Paris. He was a painter of marine subjects, and examples of his 
work are in many prominent collections. Among his canvases 
are 13 hi.storical paintings, intended to illustrate the marine his- 
tory of America from the time of Leif Ericsson to the return of 
Admiral Dewev’s fleet from the Philippines in 1899. He died in 


New York city on June 9, 1901. His sons (Edward) Percy Moran 
(b. 1862) and Leon Moran (b. 1864), and his brothers Peter 
Moran (b. 1842) and Thomas Moran (q.v.) also became prom- 
inent American artists. 

MORAN, PATRICK FRANCIS (1830-1911), cardinal 
archbishop of Sydney, was born at Leighlinbridge, Ireland, on 
Sept. 16, 1830. He was educated in Rome, from the age of 12, 
at the Irish college of St. Agatha, where he later became prin- 
cipal (1856-66). He was ordained a priest on March 19, 1853. 
From 1866 to 1872 he was secretary to his uncle, Cardinal Cul- 
len, archbishop of Dublin. In 1873 he became bishop of Ossory, 
and in 1884 archbishop of Sydney. He was consecrated cardinal 
at Rome in August 1885. He paid many visits to Rome, and as 
primate of Australia presided over the plenary councils of 1885 
1895 and 1905. He died on Aug. 16, 1911, at Manby Palace. 
Sydney. His uncompromising attitude on religious questions 
provoked much controversy, but he did good work in the edu- 
cational sphere, and arranged for the building of many schools, 
as well as churches and hospitals. He was active in Australian 
politics, and a supporter of Australian federation. 

His most important works are the History of the Catholic 
Archbishops of Dublin (Dublin, 1864) and Spicilegium Ossoriense 
(3 series, Dublin, 1874-84). 

MORAN, THOIdAS (1837-1926), American artist, was 
bern at Bolton, Lancashire, on Jan. 12, 1837, and emigrated with 
his parents to America in 1844, the family settling in Philadelphia. 
After having been apprenticed for some years to a wood-engraver 
he studied under his brother Edward and under James Hamilton 
in Philadelphia, and later studied in London, Paris and Italy. 
In 1871 he accompanied Prof. F. V. Hayden’s exploring expedition 
to the Yellowstone, and in 1873 he went down the Colorado with 
Major J. W. Powell’s famous exploring party; and on these two 
trips he made sketches for two large pictures, “The Grand Canon 
of the Yellowstone” and “Chasm of the Colorado River,” both 
of which were bought by the U.S. Government and are now in 
the Capitol at Washington. He became a member of the National 
Academy of Design in 1884 and of the American Water Color 
Society. He died at Santa Barbara, Calif., on Aug. 26, 1926. 

MORAND, PAUL (1888- ), French novelist, was born 

on March 13, 1888. He studied law and political science, anti 
joined the diplomatic service, serving as attache in London, Rome 
and Paris. He was then appointed chief of section of the service 
dcs oeuvres fran^alses a Vetranger. Morand made a European 
reputation by a scries of arresting stories of life in different parts 
of post-war Europe. 

His best-known books are Tendres stocks (2nd ed. tq2i) ; 0 inert 
la Nuit (26th ed. 1922) ; Ferme la Nuit (1923) ; Lewis et Irdnc (19-4^ ^ 
IJEurope Galante (1925). 

MORANT, SIR ROBERT LAURIE (1863-1920), British 
civil servant, was born at Hampstead on April 7, 1863. He was 
educated at Winchester and at New college, Oxford, and on leav- 
ing the university w^as for a few years a schoolmaster. Later he 
went to Siam as educational adviser, and was entrusted by King 
Chulalongkorn wdth preparing a scheme of education for the 
whole country. In a few years he returned to England, and after 
some experience of social work in the east end of London, was 
appointed in 1895 to assist in the direction of the office of special 
inquiries and reports in the board of education. He became 
private secretary to successive ministers, and on him dcvolvctl . 
great deal of the preparation of Balfour’s Education Act of 
In 1903 he was appointed permanent secretary of the Board o\ 
Education. In this capacity he proved himself a most efficienf 
ministrator, and in 1907 he was created K.C.B. In 1912. on ^he 
introduction of the National Insurance bill, Morant was appoint'*^ 
chairman of the Insurance Commission, a position which Icn 
naturally to his appointment as secretary to the Ministrv oi 
Health on its formation in 1919. He died in London, after a fevj 
days* illness, on March 13, 1920, leaving a name in the civi 
service as one of the greatest administrative officials of his tmic. 

MORAT (Ger. Murten), a small town on the east shore of 
Lake of Moral, in the Swiss canton of Fribourg, and 14 
of Fribourg or 18^^ m. W. of Bern by rail. Moral is also connect t fl 
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by rail to Solothurn, Ncuchalel, Yverdon and Lausanne. In 1920 
iis population was 2,175, whom 1,812 were German-siieaking 
and 1,889 were Protestants. In 1264 it exchanged its position 
as a free imperial city (enjoyed since 1218) for the rule of the 
count of Savoy. In 1475 it was taken by the Swiss at the com- 
mencement of their war with Charles the Bold, duke of Burgundy, 
whose ally was the duchess of Savoy; in 1476 it was besieged by 
Charles, (spe Swiss Wars). Morat was ruled in common from 
1475 to 1798 by Bern and Fribourg, being finally annexed to Fri- 
()Ourg in 1814. The Lake of Morat has an area of 10 J sq.m., and 

connected with that of Ncuchatel by way of the Broye canal. 
t)n its shores many lake dwellings have been found. It is over- 
looked by the 13th century ca.sLle and the tower of the Rathhaus, 
while it is still surrounded by its T5th century walls that are 
studded at intervals with watch towers. 

MORATA, OLYMPIA FULVIA (1526-1555), Italian 
fla.ssical scholar, was born at Ferrara. Her father knew all the 
learned men of the day, and she grew up in the atmosphere of 
classical learning. She was summoned to teach Anne, daughter 
of the duchess of Ferrara, when she was not much more than 
12 years old, but had to leave owing to her fathers conversion 
lo Protestanti.sm, which was later followed by her own. About the 
end of 1550 she married Andrew Grunthler, of Schweinfurt. 
Havaria, and went to Schweinfurt with him. They were besieged 
by the Protestants when Albert of Brandenburg occupied the 
place, and finally escaped to Heidelberg in 1554. Here she died 
on Oct. 25, 1555. • 

Bibliography. — The scanty remains of her works — letters, dia- 
loKUcs, Greek verses — were collected and puhli-shed by Celio Secundo 
(‘urionc Monographs by Caroline Bowles, wife of Robert 

Southey the ])oet (1834), J. Bonnet (1850; Kng. Irans., Kdinburgli, 
1S54), and K. Turnbull (Boston, 1846); see also Caroline Gearey, 
Daughters of Italy (1886). 

MORATfN, LEANDRO FERNAnDEZ DE O760- 

1828), Spanish dramatist and poet, the son of N. F. de Moral in. 
At)pointed secretary to Cabarrus on a siiecial mission to France in 
17S7, he was ordained on his return to Spain in 1789, and pre- 
sented with a sinecure benefice and a pension, which was continued 
until 1816. lie then adopted a literary career and succeeded 
Samaniego as oflicial translator to the foreign office — a po.st for 
which his travels in England, the Low Countries, Germany and 
Italy eminently fitted him. .An ardent admirer of Moliere, he 
lire.served, notwithstanding, his own originality, and in such plays 
as A 7 vie jo y la nina (17S6), La comrdta nurva (1792), La 
Mogigata (1S04) reveals himself a subtle satirist, a delicate versi- 
fier and a master of conci.se dialogue. His crowning triumph in 
original comedy was El St dc las Ninas (1S06), which was per- 
formed night after night to crowded houses, ran through sev- 
eral Spanish editions in a year and was sooii translated into a 
number of foreign languages. Involved in the fall of Godoy, 
Moratin accepted (1811) the office of royal librari: n undiT Jo.scph 
bonaparte — a false step, which alienated from him all sympathy 
and compelled him to spend his last years in exile. 

MORATORIUM, a term used to express a legal authoriza- 
tion po.stponing for a specified time the payment of debts or obli- 
^^'ltiuns. The term is also sometimes used to mean the period over 
which the indulgence or period of grace stretches, the authorization 
itself bc*ng called a moratory law. 

MORAVIA, a province of Czechoslovakia, covers an area of 
^.616 sq.m. In physical structure it is a large basin, drained 
mainly by the Morava and its tributaries but in part by the upper 
Gder. North and west of a line from Znojmo through Brno to 
the source of the Oder it is part of the mountainous plateau v/hich 
slopes southward from the Vrehovina Ceskomorav.ska. and be- 
yond the Olomouc bay of the Morava, of the Jesenik heights 
' I’radCd, 4,887 ft.L Both these plateaux consist of old crystalline 
’‘ocks and pre-Permian, notably Devonian limestones and Car- 
boniferous strata. South and cast of the line mentioned above 
lertiary and Recent deposits, e.g., loe'^s, form a fertile, undulating 
territory with isolated hills, rising beyond the Morava to the 
f>uter ranges of the Bil6 Karpaty and the West Beskids. The 
^ost important ranges of this downland run parallel to the Car- 
pathians and include the Chfiby ( 1 . 9^5 west of the Morava 
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and its continuations the Hory Vizovske and spurs of the West 
Beskids, east of the river. The bay of Olomouc projects a tongue 
of Recent deposits and their typical human responses into the 
eruptive zone, where .small outcrops of Cretaceous strata repro- 
duce conditions found in the neighbouring basin of the Elbe. 

The accidented relief of Moravia gives rise to great varieties 
of climate which in association with the different geological 
formations diversify its agriculture. Thus on the high western 
plateau the cultivated crops grade from hardy cereals, flax and 
potatoes through wheat and rye to maize, sugar-beet and vine in 
the lower sheltered valleys where conditions resemble those of the 
Bohemian plain. Beyond the Morava the passage is from the 
last-named group through cereals to fodder crops and pasture 
on the pervious fly sc h and limestones of the Carpathian flanks. 
The province contains seme 16% of the acreage under wheat in 
Czechoslovakia, and 30% of that devoted to sugar-beet. Other 
crops of importance are hops (Trsice), hemp in the warm low- 
lands, vegetables (Znojmo and Olomouc), chicory, fruit and 
tobacco. Forestry is wcll-dcvclopcd and the raising of slock in- 
cludes an esteemed breed of horses from the plain of the Hana, 
excellent sheep in the Carpal bans and fine cattle along the north- 
eastern border. The mineral wealth, consisting chiefly of coal 
and iron, is considerable. The former is mined principally in the 
district of Moravska Ostrava, part of the Silesian field, but smaller 
quantities are obtained from the Rosico-Oslavany region, west of 
Brno; lignite is mined at Hodonin. Iron-ores are extracted in 
the Moravian-Silesian borderlands, Blansko and Rosicc. Other 
mineral ])roducls of Ics.scr importance are graphite (Mohelnice 
and Stare Mesto), clay and slates. 

Industrially Moravia is advanced. It shares the important iron 
and steel working of Sile;‘a, possessing foundries at Vilkovice 
and has smaller works at Rf>sice. Machinery is manufactured at 
Brno and Blansko; much of this is for dom(*stir u.se in agricul- 
ture, agricultural industries and textile manufacture. The hops 
and l)arley of Olomouc supply large brewtTies with a flourish- 
ing export trade, while other dislribuled and thriving industries 
arising from local agriculture are distilling and sugar-refining, and 
along the mountain borderland of the west starch and glucose are 
prepared. The cloth industry dates from the 14th century and 
has its powerful centre at Brno, silks arc manufactured in 
northern Moravia, hats at Prostejov and Novy Jifin and leather 
goods at Brno, Prostejov and Jihlava. Other activities include 
saw-mil!ing, the manufacture of furniture (Brno and IfebiC) and 
clay products (Znojmo). 

The population of Moravia in 1921 numbered 2,662,884, 78-2% 
being Czechoslovaks, 21% Germans and 0-6% Jews. The German 
clement is strongest at the northern and southern ends, for 
Moravia has always been a grerl thoroughfare for movements 
between Vienna and south-eastern Germany, and in several of the 
larger towns the proportion of (iermans is fairly high. By religion 
its people are 91 7'. Roman Catholic, 3-2% Protestant, 2-3% 
Czechoslovak church end i S% without any confe.ssion. Educa- 
tionally the standard is high and reflects both the prosperity of 
the province and the cultural influence of its German contacts 
during a long a.ssociation with Austria. For admini.stralive pur- 
poses the province is included with Silesia and the two are divided 
into six electoral areas for repre.scntation in the Chamber of 
Deputies and three for the Senate. A large measure of provincial 
autonomy is granted, the provincial capital being Brno. 

See under Czechosixivakia and TI. Ha.ssingcr, Die mdhrhche P forte 
und ihre benachbarten Landsrhaften., Alffiand. geog. Gesellsch., XI. 2 
(Vienna, 1014) ; E. Schindler, Klimatographie von Mdhren und 
Schlrsien (Vienna, iQi^^) and B. Bretholz, Gesrhkhlc, Hiihmens und 
Mdhrens (Liebcrcc, 1921). 

History. — ^Thc earliest recorded inhabitants of Moravia were 
the Celtic Boii, who have perpetuated their name in Bohemia, and 
Cotini. These were succeeded about 15-10 n.c. by the Germanic 
Quadi, a Suabian tribe. The Germanic races were pushed back 
from the Middle Danube with the coming of the Avars (r/ v.) in 
A.D. 567. The exact date of the arrival of the Slavs in Moravia, 
as in Bohem’a, is uncertain; but by the lule 8th century Moravia 
was filled with Slavonic settlers, who acknowledged no particular 
tribe but took the general name of Moravians (Ger. Mehranen 
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or Mahren) from the river Morava. When Charlemagne destroyed 
the Avar empire (c. 796), Moravia became tributary to the Ger- 
man empire; but its princes enjoyed much independence, repeat- 
edly making war on the empire. It was probably for political 
reasons that Duke Rastislaus of Moravia invited two missionaries 
from the coast of Constantinople, SS. Cyril (Constantine) and 
Methodius, to teach Moravia Christianity (863); but in 864 
Rastislaus was defeated by King Louis, and Moravia came under 
the Church of Rome. Having rebelled in 869, Rastislaus was 
defeated, blinded and banished to a monastery; but his nephew 
and successor Sviatopluk regained his independence (874) and 
founded an extensive kingdom of “Great Moravia” reaching to 
the Oder and Vistula and including Bohemia. After a savage war 
against the empire, which allied itself with the Magyars, Sv^iato- 
pluk was killed (894), and Moravia “wholly destroyed” by the 
Mag>"ars in 907-8. After long being disputed between Poland, 
Hungary and Bohemia, Moravia was incorporated in Bohemia, in 
1029, thus becoming part of the German empire. In 1182 it was 
made a separate margravate, but was still treated in practice as 
a fief and secondogeniture of the king of Bohemia, who was nearly 
always invested with it. In 1526 Moravia, like Bohemia and 
Silesia, came under Habsburg rule, w’hich its diet, unlike that of 
Bohemia, accepted readily. Thereafter it shared the fortunes of 
Bohemia (g.v.) with the difference that the Czech national move- 
ment was usually more moderate, p)artly owing to the higher 
proportion of German settlers, introduced at various periods. In 
1849 Moravia was made a separate Austrian crownland. In Nov. 
191S it became part of Czechoslovakia (q.v.), being created a 
federated province of that State under the law of 1927. 

Bibliography. — For general development sec under Bohkmia; see 
also Die Lander Oesterreich-V n^arns in Wort und Hild (Vienna, 1S81- 
8g), vol. 9; Die Oesterreichisch-Ungarische Monarchie in Wort und 
Bild (Vienna, 1S86--1902), vol. 17. 

MORAVIAN BRETHREN or Moravian Ciiurcii, a 
Christian communion founded in the east of Bohemia. For some 
years after the death of John Huss (1415), the majority of his 
followers w^re split into two contending factions. Some were 
pacified by concessions, and were recognized by the pope as the 
national Church of Bohemia (1433); but with this result some 
of Huss’s followers, who wished to preserve his spiritual teach- 
ing, were not content. They laid great stress on purity of morals; 
and convinced that the official Church was morally corrupt, they 
founded a number of independent societies in Moravia and 
Bohemia. At this crisis Peter of Chelcic became the leader of 
the advanced reforming party. In ethics he anticipated much of 
the teaching of Tolstoy; in doctrine he often appealed to the au- 
thority of Wycliffe; and in some of his views it is possible to trace 
the influence of the Waldenses. He interpreted the Sermon on 
the Mount literally, denounced war and oaths, opposed the union 
of Church and State, and declared that the duty of all true Chris- 
tians was to break away from the national Church and return 
to the simple teaching of Christ and His apostles. His followers 
were knowm as the Brethren of Chelcic, and wore a distinctive 
dress. His most famous supporter was John Rockycana, arch- 
bishop-elect of Prague, under whose influence the new com- 
munity was founded and settled in the deserted village of Kun- 
wald. Fresh recruits came streaming in, not only from the little 
.societies already assisting, but also from the Waldenses, the na- 
tional Church at Kdniggratz, and the university of Prague. They 
called themselves Jednota Bratrska, i.e.^ the Church or Com- 
munion of Brethren; and this is really the correct translation of 
their later term, Uvitas fratriim. At the Synod of Lhota (1467), 
they broke away entirely from the papacy, elected ministers of 
their own, and had Michael Bradacius consecrated a bishop by 
Stephan, a bishop of the Waldenses. At the synod of Reichenau 
(1495), they rejected the authority of Peter of Chelcic, and ac- 
cepted the Bible as their only standard of faith and practice. 
In doctrine they were generally broad and radical. They taught 
the Apostles’ Creed, rejected Purgatory, the worship of saints 
and the authority of the Catholic Church, practised infant bap- 
ti.sm and confirmation, held a view on the Sacrament similar to 
that of Zwingli, and, differing somewhat from Luther in their 


doctrine of justification by faith, declared that true faith wa 
“to know God, to love Him, to do His commandments, and t 
submit to His will.” With the Brethren, however, the chief stres 
was laid, not on doctrine, but on conduct. For this purpose the 
instituted a severe system of discipline, divided their member 
into three classes — the Perfect, the Proficient, and the Beginner- 
They made great use of the press. In 1501 Bishop Luke of Pragu 
edited the first Protestant hymn-book; in 1502 he issued a cate 
chism, which circulated in Switzerland and Germany and fired th 
catechetical zeal of Luther; in 1565 John Blahoslaw translate 
the New Testament into Bohemian; in 1579-1593 the Old Testa 
ment was added; and the whole, known as the Kralitz Bible, i 
still in use. The constitution was practically Presbyterian. Th 
growth of the Brethren was rapid; and by 1609, when Rudolph II 
granted the Letter 0} Majesty, they were half the Protestant 
in Bohemia and more than half in Moravia. 

At the very height of their power, however, they were almos 
crushed out of existence. The cause was the outbreak of th 
Thirty Years’ War (1618). At the battle of the White Hill (1620 
the Bohemian Protestants were routed; and for a hundred year 
the Brethren were almost extinct. But their bishop, John Amo 
Comenius (1592-1672), held them together. With an eye to th 
future, he published their Ratio disciplinae, and collected mone; 
for the “Hidden Seed” still worshipping in .secret in Moravia. 0 
the “Hidden Seed” the greater number were Germans; they wen 
probably descended from a colony of German Walden.ses, who Iku 
come to Moravia in 1480 and joined the Church of the Brethren 
and, therefore, when persecution broke out afresh they naturalb 
tied to the nearest German refuge. With Christian David, a car 
penter, at their head, they crossed the border into Saxony, set 
tied down near Count Zinzendorf’s estate at Berthelsdorf, and 
with his permission, built the town of Herrnhut (1722-1727) 
But under Zinzendorf the history of the Moravians took an en 
tircly new turn. He was a fervent Lutheran of the Pietist type 
and a follower of Spener; and now he tried to apply these idea: 
to the Moravian refugees. For some years he had a measure 0 
succe.ss. Instead of reviving Moravian orders at once, the settler 
attended the Berthelsdorf parish church, regarded themselves a: 
Lutherans, agreed to a code of “statutes” drawn up by the count 
accepted the Augsburg Confession as their standard of faith, and 
joining with some Lutheran settlers in a special Communion .scrv 
ice in Berthelsdorf (Aug. 13, 1727 ), had such a powerful unifyiiu 
experience that modern Moravians regard that day as the birth 
day of the renewed Moravian Church. They desired the re-cslab 
lishment of their ancient church. In form the Moravian Churtl 
was soon restored. Before long persecution broke out against 
Herrnhut; the count sent a band of emigrants to Georgia: aiu 
as these emigrants would require their own ministers, he hat 
David Nitschmann consecrated a bishop by David Ernest Jablon 
sky, grandson of Comenius (1735). In this way the Moraviar 
orders were maintained; and yet, on the other hand, Zinzendorf 'b 
type of Lutheranism hampered the Brethren’s progress in Ger- 
many. Instead of aiming at Church extension, they built settle 
ments on the estates of friendly noblemen, erected Brethren i 
and Sisters’ houses, and cultivated a quiet type of spiritual life 
It is true that they evangelized all over Germany; but this pari 
of their work was known as the Diaspora (i Pet. i. i); and the 
idea underlying this word is that the Brethi'en minister to the 
“scattered” in other Churches without drawing them into the l\b>- 
ravian Church. In Germany, therefore, the importance of ih-’ 
Moravians must be measured, not by their numbers, but by their 
influence upon other Christian bodies. It was from the Moraviat^ 
that Schleiermacher learnt his religion, and they even made a 
passing impression on Goethe; but both these men were repelled 
by their doctrine of the substitutionary sufferings of Christ. 

In reply to the very natural question why the Moravians betr ai 
their work in England, the answer given by history is that Job” 
Wesley, on his voyage to Georgia (1735) some Moravi^ui 
emigrants; that on his return he met Peter Boehler, who was on 
his way to North Carolina; that through Boehler’s influence boin 
John and Charles Wesley were “converted” (1738). For a fc^ 
years they took an active share in the Evangelical Revival (173^"’ 
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1755); but Zinzpdorf’s *‘ecclesiola” policy prevented their 
prowth, and not till 1853 did the English Moravians resolve to 
;iim at “the extension of the Brethren’s Church.” In 1749 fbe 
British Parliament recognized them as “an ancient protesiant 
tpiscopal church.” In foreign missions the distinctive feature 
.ibout the Moravians is, not that they were so early in the field 
(1732), but that they were the first Protestants to declare that 
the evangelization of the heathen was the duty of the Church as 
such. Hitherto it had been a part of colonial policy. It was this 
that made their missions so 
influential. 

Present Conditioji. — I. Enter- 
prises: (1) Foreign missions in 
i.abrador, Alaska, Canada, Cali- 
fornia, West Indies, Nicaragua, 

Demerara, Surinam, Cape Col- 
ony, Kaffraria, German East 
Africa, North Queensland, West 
Himalaya. (2) Leper Home near 
Jerusalem (1867). (3) Diaspora 
in Germany, Switzerland, France, 

Denmark, Norway, Russia, Po- 
land. (4) Church cxtcn.sion in Germany, Great Britain, North 
America. (5) Boarding Schools: German province, 14; British, 7; 
American, 5. (6J Church Revival in Bohemia and Moravia, begun 
in 1869, and sanctioned by the Austrian government (1880). In 
Germany the otficial title of the Church is Evangclische Briider- 
I' nit at ; in Austria, Evangelische Briider-Kirche ; in England and 
America, Moravimi Church. 

II . Doctrme. — At the General Synod of 1909 they reaffirmed 
their old fundiimcntal principle that “the Holy Scriptures arc our 
only rule of faith and practice”; but at the same time they de- 
clared that their interpretation of Scripture agreed substantially 
with the Nicene Creed, the Westminster and Augsburg Confes- 
.sions, and the Thirty-nine Articles. Since 1879 their leading doc- 
trines have been formulated as follows: (1) the total depravity 
of man; (2) the real Godhead and real humanity of Christ; (3) 
ju.stification and redemption through the sacrifice of Chri.st; 
14) work of the Holy Spirit; (5) good works as fruits of the 
Spirit; (6) fellowship of believers; (7) second coming of Christ; 
(S) resurrection of the dead to life or judgment. 

III. Ceremonies. — At morning worship the service con.sisls of a 
litany, scripture Ics.sons, sermon, singing, extempore prayer. At 
the evening service a litany is rarely used. The Communion is 
celebrated once a month. Infant Baptism is practised. There 
are three modes of admi.ssion to membership: in the case of the 
unbaptized, adult bapti.sm (not immersion); in other cases con- 
firmation or reception. 

IV. Church Policy. — It is now held by some Moravians that 
their Church offers a via media between Anglicanism and Dissent. 
At the meeting of the Lambeth Conference in 1907 some 
overtures, on certain conditions, were made for {a) joint conse- 
cration of bishops, (h) joint ordination of ministers, (c) inter- 
change of pulpits. In response the Moravians, at the General 
Synod (1909), welcomed the offer, but also declared their wish 
t</) to preserve their independence as a “Protestant Episcopal 
Church”: ih) to co-operate freely as heretofore with other Evan- 
gelical Churches. 

General Statistics (Communicants) , 1928 
British Province (42 Congregations, including Home 
Missions) . 3-520 

Continental Province (24 Congregations) 7?723 

America — Northern Prov. (98 Cong.) 18,029 

America — Southern Prov. (38 Cong.) . 7»79i 

Czecho-Slovakla (7 Cong.) ... D.503 

Missions (390 Stations and Out-stations) . .^9-902 

Missionaries (European and American) 

Missionaries (European [Nativel) 

Total . 

Bibliography. — For full information see the Moravian Almanac; 
‘\nnual Reports of the British Province; Results of the General 
'^ynod, 1914; The Moravian Church Book. On the andent ^urch: 
Gindely, Geschichte der Bohmischen Briider ( i8S8) ; Goll, Quellen 
Vntersuchungen zur Gesch. d. Bohm. Briider (18S2) ; E. de 
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Schweinitz, History of the Vnitas Fratrum (1885); Muller, Die 
I deutschen Kutechismen d. Bohm. Bruder (1887). On the renewed 
i Church: Hamilton, History of the Moravian Church during the i8th 
! and loth centuries (1900) ; Hutton, History of the Moravian Church 
I (1900); articles ‘'Bohmischr BrudeP' and ** Zinzendorf* in Herzog- 
j Hauck, Realvncyklo pddiv , and art. “Moravians” by E. R. Hasse in 
! Ila.stings’, Encyclopaedia of Religion and Ethics. (X.) 

The United States. — TIu* Unitas Fratrum. Brethren’s Unity, 
known better in America as the Moravian Church, occupies a 
. unique position among the churches coming to or arising in the 
United Stales, in these respects: it was the first to form an act 
upon the idea of converting heathen peoples, beginning at once 
among the ICskimo.s of the Aretie shores and the Indians of North 
America. It has gained more members among the heathen than 
it has had in its home churches. It has pn*served its unity from 
a single division. It is the only Protestant Church to be under a 
single general supervision in its German, English and American 
territories, and the only one that has had from the first an unques- 
tioned apostolic sucec.ssion for its epi.scopate. 

The Moravians began to arrive in Georgia and in Pennsylvania 
in the first half of the 18th century. The company that came to 
Georgia in 1735 removed to Pennsylvania, where other companies 
from abroad joined them, including C’ount Zinzendorf, who won 
the confidence of neighbouring Indians, the Six Nations, includ- 
ing permission to sojourn at will among the Iroquois. He also 
organized a ihurch of six members at Skeksmeter, N.Y., among 
the Mohicans. In an attempt to unite (ierman immigrants of the 
Lutheran and Reformed faiths, w^ho had scarcely been able to 
organize them.selves, he wa.-^ less successful, though many con- 
f(*rerues or .synods were held; but meantime he brought about the 
organization of Moravian churches in Bethlehem, Nazareth and 
el.sewhere and saw economical community settlements, like that of 
his own Herriihiit in Germany, begin at Bethlehem and Naz.ircth. 
1'he.se communities ceased to exist in i85(). The Moravian church 
did not dcveloj) ra])idly in the United States, following in this 
respect the history of the denomination in (iermany and Great 
Britain, iierhajis because it was so greatly ab.sorbcd in developing 
its work among the heathen, Indians and Orientals. It sent, it 
may be, too many of its minister^ and bishops to the pagans. 
Since the World War the missionary management has been di- 
vided and the forc-ign missions apportioned among the American 
and other provinces. The (.'hurch in America has for many 
years been organized into two provinces, the northern with its 
headciuarters at Bethlehem, Pa., and the southern centring at 
Salem, N.C. At Bethlehem the Mi.ssions Board and a Publication 
.Society, with Church Extension and Sustentation .societies arc to 
be found; al.so a college and theological seminary and an academy 
for girls. In 1(^27 the church in the UnitecJ States had 150 
ministers, 134 church(*s and 2^.241 communicants. 

See J. Taylor Ilnmiltfin, The Moravian Church (1895) ; Proceedings 
of the .Sorietv for l*ropac;ating the Go.si)eI among the Heathen (1927). 

(H. K. C.) 

MORAY,’ THOMAS RANDOLPH, ist Earl or (d 
1332), ScoUi.sh warrior and statesman, was the only son of 
Thomas Randolph of Nilhsdale, who had been chamberlain of 
I Scotland, and through his mother Lady Isabel Bruce was nephew 
j to King Robert the Bruce. In June 1306, he was captured at 
Methven, and .saved his life by becoming Edward’s man. In 
1308, howe\er, he was taken by Sir James Douglas and impris- 
oned. Having made his submission, in 1312 or 1314 he was 
created earl of Moray and lord of Man and Annanclale by the 
Scottish king. By a brilliant feat of arms he destroyed Edinburgh 
Castle early in 1314, and drove back the English at Bannockburn. 
He shared in Edward Bruce’s expedition to Ireland in 1315, 
and returned to Scotland in 1317 with Robert Bruce. With Sir 
! James Douglas, Randolph was closely allied; in 1318 they seized 
I Berwick and in 1319 they raided the northern English counties, 

! laying waste the country as far as York, and securing a two 
. years* truce wfit.h Edward 11. 

! In 1322 Moray shared in Douglas's exploit at Byland Abbey. 
In the nvxt year he was one of the Scottish ambassadors charged 

‘In general, for “Moray” see Murray, the spelling having been con- 
st antlv interchangeable. The present earls keep the spelling Moray. 



MORAY 


792 


to conclude a truce with England, and was sent to Avignon to 
persuade the pope to acknowledge Bruce’s claims. In 1326 he 
concluded an offensive and defensive alliance between France and 
Scotland. The death of Bruce in 1329 made Moray regent of 
Scotland and guardian of the young king David II. He died at 
Musselburgh on July 20, 1332. 

MORAY or ELGINSHIRE (Gaelic ''among the sea-board 
men’’), northern county, Scotland, bounded north by the Moray 
firth, east and south-east by Banffshire, south and south-west by 
Inverness and west by Nairnshire. It comprises only the eastern 
portion of the ancient province of Moray, which extended from 
the Sjicy to the Beauly and from the Grampians to the sea, 
embracing an area of about 3,900 sq. miles. The area of the 
county excluding water, is 477 sq.m. (305,931 acres). The 
county is divided between lowland and hill country. The lowland 
of the coast and its hinterland is ll:e Laigh of Moray, a fertile 
tract 30 m. long and 5 to 12 m. broad, of old red sandstone and 
Tria.ssic strata, with a wide distribution of glacial deposits, which 
were carried from the heights in an easterly and south-easterly 
direction along the present Moray firth. The sandstones at and 
near Quarry Wood arc of special geological interest on account 
of their remarkable series of reptilian remains, which dale them, 
at least in part, as Triassic, and possibly, in the lowest portion 
as Permian. The hilly south-central division of the county 
reaches a greatest height of 2,329 ft. in the Cromdalc hills on the 
Banffshire border. This division belongs to the area of the 
crystalline schists of the central highlands, with granite between 
Lochindorb and Grant own. The two most important rivers, the 
Spey ((/.f.) and the Findhorn, have their sources in Inverness- 
shire. About 50 m. of the course of the Spey are in Moray, to 
which it may be roughly said to serve as the boundary line on 
the south-east and east. The Findhorn ri.ses in the Monadliadh 
mountains which form the W’atershed for several miles between it 
and the Spey. Of its total course of nearly 70 m. only the last 
12 arc in the county, before it enters the Moray firth in a bay 
on the north-ea.stern shore to which it has given its name. The 
Lossie rises in the small lakes on the flanks of Cam Kitty and 
pursues a winding course of 34 m. to the Moray firth. The Si^ey 
and Findhorn are famous for salmon, and some of the smaller 
streams afford good sport. 

Lochindorb, 6 m. north-north-west of Grantown, is now the 
largest lake. In the upper end, on an island believed to be arti- 
ficial, stand the ruins of Lochindorb castle, in the 14th century 
the stronghold of the Wolf of Badcnoch, and afterwards success- 
ively the properly of the earl of Moray, the Campbells of Cawdor 
and the earl of Seafield. In the southern half of the county are 
several fine glens, including Rothes, Lossie, Ghcallaidh, Tulchan 
and Beag. Strathspey is a broader and beautiful valley. 

Agriculture. — Considering its latitude and the extent of its 
arable land the standard of farming in Moray is high. The rich 
soil of the lowlands is well adapted for oats and barley. The 
breeding of li\’e-stock is profitable, and some of the finest speci- 
mens of short horned and polled cattle and of crosses between 
the two are bred. On the larger farms in the Laigh Leicester 
sheep arc kept all the year round, but in the uplands the Black- 
faced take their place. Horses and pigs are also raised. 

Other Industries. — ^Whisky is the chief product. There are 
woollen mills, distilleries, sawmills and iron foundries at Elgin; 
woollen mills, distilleries and chemical works at Forres; and 
distilleries at Rothes. Owing to the absence of coal, what little 
mineral wealth there is (iron and lead) cannot be remuneratively 
worked. The sandstone quarries, yielding a building-stone of 
superior quality, are practically inexhaustible. The plantations 
mainly consist of larch and fir and, to a smaller extent, of oak. 
The Firth fisheries, comprising haddock, cod, herring, etc., are of 
considerable value. 

Population and Goyerninent.-*Thc population was 41,558 
in 1921, when 2,812 persons spoke both Gaelic and English. The 
chief towns are Elgin (pop. in 1921, 7,776), Forres (4,116) and 
Lossiemouth (4.166), to which may be added Rothes (1,265), 
Grantown (1,622) and Burghead (1,387). In conjunction with 
Nairnshire the county returns one member to parliament. Elgin 


and Forres are royal burghs; the municipal and police burghs 
include Burghead, Elgin, Forres, Grantown, Lossiemouth, and 
Rothes. Moray is included in one sheriffdom with Inverness and 
Nairn, and there is a resident sheriff-substitute at Elgin. I’ln- 
county is under school-board jurisdiction, several of the schools 
earning grants for higher education. There are an academy, a 
school of science and art and a technical school at Elgin. 

History. — ^The stone circle at Viewfield is an interestini:' 
prehistoric monument. Christianity, introduced under the 
auspices of Columba (from whose lime the site of Burghead 
church has probably been so occupied), flourished for a period 
until the Columban church was expelled in 717 by King Nectan 
Thereafter the district was given over to internecine strife be 
tween the northern and southern Piets, which was ended by the 
crushing victory of Kenneth MacAlpine in 831, as one result of 
which the kingdom of Pictavia was superseded by the principalii \ 
of Moravia. Later the Norsemen raided the country first under 
Thorstein and then under two Sigurds. It was in the time of the 
second Sigurd that the Firth was fixed as the northern boundary 
of Moray. In spite of such interruptions as the battle of Torf- 
ness (Burghead) in 1040, in which Thorfinn, earl of Orkney and 
Shetland, overthrew the Scots under King Duncan, the con 
solidation of the kingdom was being gradually accomplished 
After Macbeth ascended the throne the Scandinavians held their 
hands. Though Macbeth and his faineant successor, “daft” 
Lulach, were the only kings whom Moray gave to Scotland, the 
province continued under the rule of its own marmaer, or great 
steward until the dawn of the i2lh century, when as an entity 
it ceased to exist. With a view to breaking up the- power of the 
marmaers, David I. and his successors coloni/.ed the seaboard 
with settlers from other parts of the kingdom, but from time to 
time the clansmen and their chiefs descended from their fast- 
nesses and plundered the Laigh. Meanwhile, the Church had 
become a civilizing force. In 1107 Alexander had founded the 
see of Moray and the churches of Birnie, Kinneddar and Spynie 
were in turn the cathedral of the early bishops, until in 1224 
under the episcopate of Andrew of Moray (de Moravia), the 
church of the Holy Trinity in Elgin was chosen for the cathedral. 
Another unifying factor was the struggle for independence. 

In his effort to .stamp out Scottish nationality Edward I. came 
as far north as Elgin in 1296. Wallace, however, was well sup- 
ported by Sir Andrew Moray of Bothwell, and Bruce recognized 
the assistance he had received from the men of the north by 
erecting Moray into an earldom on the morrow of Bannockburn 
and bestowing it upon Thomas Randolph. {See Moray, Thomas 
Randolph, earl of.) Henceforward the history of the county 
resolved itself in the main into matters affecting the power ot 
the Church and the ambitions of the Moray dynasties. There 
was strife between Covenanters and the adherents of Episcopacy 
until, prelacy itself being abolished in 1689, the bishopric ot 
Moray came to an end after an existence of 581 years. (For 
the subsequent history of the earldom see Murray or Moray. 
EARLS or.) Other celebrated Moray families who played a pari 
in local politics were the Gordons, the Grants and the Duffs. Still, 
national affairs occasionally evoked interest in Moray. In llu' 
civil war Montrose ravaged the villages which stood for the 
Covenanters, but most of the great lairds shifted in their 
allegiance, and the mass of the people were quite indifferent to 
the declining fortunes of the Stewarts. Charles II. landed 
Garmouth on July 3, 1650, on his return from his first exile m 
Holland. The fight at Cromclale (May day, 1690) shattered 
Jacobite cause, for the efforts in 1715 and 1745 were too 
modic and half-hearted to affect the loyalty of the district to 
Hanoverian rule. A few weeks before Culloden Prince Chari.' 
Edward stayed in Elgin for some days, and a month afterwar^i' 
the duke of Cumberland passed through and administered 
coup de grace to the Young Pretender on Drummossie moor. 

Elginshire has twice been the scene of terrible catastrophe ^ 
In 1694 the barony of Culbin — fine estate, comprising 3 600 
ac. of land, so fertile that it was called the Granary of Moray. *1 
mansion, a church and several houses — ^was buried under a 
of sand in a severe storm. This sandy waste, north-west 0 
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Forres, measures 3 m. in length and 2 in breadth. The other 
calamity was the Moray floods of Aug. 2 and 3, 1829. The Find- 
horn inundated an area of 20 sq.m.; the Divie rose 40 ft., and 
the Lossie flooded all the low ground around Elgin. 

MORBIHAN, a department of western France on the At- 
lantic seaboard, formed of part of Lower Brittany, and bounded 
S.E. by the department of Loire-Inferieure, E. by that of llle-et- 
Vilaine, N. by Cotes-du-Nord, and W. by Finistere. Area, 2,738 
sq. miles. Pop. (1926) 543 »i 75 * The department is formed of 
the denuded folds of the Armorican system, which have axes 
of granitic rocks running for the most part E.S.E. to W.N.W. 
I'he most northerly of these stretches into the department from 
the Montagnes Noires of S. Finistere, and in Morbihan reaches 
ji height of 974 ft. The next ridge to the south runs across the 
centre of the department and dies down on its east and west 
borders; it forms the barren Landes de Lanvaux, about i to 3 
m. wide and 31 m. long. Parallel lines of granite and Archaean 
rock also form most of the coast. 1 'he Blavct river on the west 
runs across the structural lines and has some pretty valley sections 
where it cuts across the harder axes. The Oust is a tributary 
of the Vilaine, which it joins at the east end of the Landes. The 
great feature of the department is its coastline, with a number 
of picturesque estuaries, formed through invasion of river valleys 
l)y the sea, and the Morbihan, or “little sea,” studded with islands, 
which are cla.ssic ground for the student of prehistoric archae- 
ology. The Morbihan is separated from the sea outside, the Mor 
Braz, by the peninsula of Ruis, save for a tide-race at the end 
of the peninsula. To the wc.st is the peninsula of Quibt?ron, which 
is joined to the mainland by a long sandspit. Off the coast lie 
the islands of Groix, Belle-lie (q.v.), Houat and Hoedik. 

The climate of Morbihan is moist and mild. Unproductive 
heath occupies more than a quarter of the department, about a 
third of which is arable land. The shores of the estuaries are rich 
in southern plants, figs, rose-laurels, aloes, etc. Rye, buckwheat, 
wheat and oats, potatoes and mangels are the chief crops; hemp 
and flax are also grown. Horned cattle are the chief livestock and 
bee-keeping is important. Seaweed is used for manure. Lorient 
(q.v.) is a shipbuilding centre, while the sardine, oyster (Auray, 
St. Armel, etc.), anchovy and lobster fisheries are important, as is 
fi.sh-preserving. Hennebont makes sheet -tin for sardine-boxes. 
There are several slate-quarries, and a number of minor industries, 
including lace-making by hand. 

The department is served by the Orleans railway and the canal 
from Nantes to Brest uses the Oust; the Blavet is also canalised. 
It is divided into three arrondisscnients, namely: Vannes, Lorient, 
and Pontivy — ^with 38 cantons and 260 communes. The capital 
\‘annes is the seat of a bishopric of the province of Rennes. The 
department belongs to the region of the XTth army corps 
(Nantes) and to the academic (educational divi.sion) of Rennes, 
where also is its court of appeal. The principal places arc \ annes, 
Lorient, Ploermel, Pontivy, Auray, Ilcnnebont, Carnac and Loc- 
inariaquer, the last two famous for megalithic monuments, as are 
Erdeven and Plouharnel; Elven, with two towers of the i5^h cen- 
tury, remains of an old stronghold; Jo.ssclin which has the fine 
‘bateau of the Rohan family and a church conlaining the tomb 
(^i5th century) of Olivier dc Clisson and his wife; Guern with 
n chapel of the 15th and i6th centuries and Le Faouet with a 
chapel of the 15th century; Quilieron, associated with the disaster 
of the French Emigres in 1 795 ; Sarzeau, near which is the fortress 
of Sucinio (13th and 15th centuries); Stc. Barbe with a chapel, 
dating from about the end of the 15th century, finely situated, 
overlooking the Elle; St. Gildas-de-Ruis, with a Romanesque 
church and other remains of a Benedictine abbey of which Abe- 
lard was for a time abbot. The principal pardo^is (religious festi- 
vals) are those of Ste. Anne-d’ Auray and St. Nicoias-de.s-Eaux. 

MORCAR or MORKERE, EARL (j?. 1066), earl of the 
Northumbrians, son of Earl Aclfgar, brother of Edwin, ^arl ot 
the Mercians. He assisted the Northumbrians to expel Tostig, 
ot the house of Godwin, in 1065 and was chosen earl by the 
rebels, an election which Tostig’s brother, Harold, later accepted, 
lo spite of the help which Harold afterwards gave them against 
Tostig and Harold Hardrada, the two brothers left him to fight 
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alone at Hastings. After trying to secure the crown for their own 
house, they submitted to William, but lost their earldoms. They 
attempted unsuccessfully to raise the North in ro6S. They were 
pardoned, but Morcar afterwards joined Hereward in the Isle of 
Ely (1071), and later died in prison. 

See E. A. Freeman, Norman Co '•quest vols. 2-4 and William Rufus, 
vol. i. 

MORDVINIANS, otherwise called Mordva, Mordvs, or 
Mordvins, a people numbering about one million, speaking a 
Finno-llgrian language, who inhabit the middle Volga provinces 
of Russia and spread in small detached communities to the south 
and east of the.se. Their .settlement in the basin of the Volga 
is of high antiquity. There are two dialects Erza and Moksha. 
The southern branch, or the Moksha, have a darker skin and 
darker eyes and hair than the northern. A third branch, the 
Karatays, found in Kazan. api)ears to be mixed with Tatars. The 
Mordvins have maintained a good deal of their old national 
dress, especially the women, whose profusely embroidered skirts, 
original hair-dress, large ear-rings which sometimes are merely 
hare-tails, and numerous necklaces covering all the chest and 
consisting of all possible ornaments, easily distingui.sh them from 
Russian women. They have mostly dark hair, blue eyes, generally 
.small and rather narrow. They are generally roundi.sh headed, 
finely built, rather tall and strong, and broad-chested. Their chief 
occupation is agriculture. They now manufacture wooden ware 
of various sorts. They are also masters of apiculture. They have 
a considerable literature of popular songs and legends, .some of 
them recounting the dcings of a king Tushtyan who lived in the 
time of Ivan the Terrible. Nearly all are C'liristians; they re- 
ceived baptism in the reign of Elizabeth, and the Nonconformists 
have made many ])ro.selytes among them. But they still preserve 
much of (heir own mythology, which they have adapted to the 
Christian religion. According to some authorities, they have 
preserved also, especially the less russified Moksha, the practice 
of kidnapping brides, wi:h the u."ual battles between the party of 
the bridegroom and that of the family of the bride. The worship 
of trees, water (e.specially the water-fHvinity which favours 
marriagtO, the sun or Shhay, who is the chief divinity, the moon, 
the thunder and the frost, and of the homo-divinity Kardaz- 
serko still exists among them; and a small stone altar or flat stone 
covering a .small pit to receive the blood of sl.iughlerod animals 
can be found in many houses. Their burial custerns seem founded 
on ancestor-worshii). On the fortieth day after death the dead per- 
son is supposed to return home. One of his household reprc.sents 
him, and, coming frem the grave, .speaks in his name. 

The lanjjuage is treated of in Ahlfjuist’s Versurh ciner Mokscha- 
mordwinhehen Grammalik nehst Tcxlrn und Wortrr-Verzeichniss 
(.St. Petersburg, iKOi), and their le.^U;ry, customs and religion by 
Smirnov (trans. by Beyer), “Lcs Populations finnoises de la Volga” 
(in Publiialinns dv rerolc dr.\ lan[\iu'\ orivnlalvs, vivantvs, 1898), 
Much valuable infonnation respec ting ciistoms, religion, language 
and folk-lore will be found in jiapers by l*aasoncn, Heikel, Ahlquist, 
and others printed in the Journal de la SucUU Finno- 
Ougrknne and the Finnkch-ngrische Forschungen, 

MORE, HANNAH (T745--t‘^33)» Kngli.sh religious writer, 
was born at Stapleton, near Bristol, on Feb. 2, 1745. She may be 
said to have made three reputations in the course of her long 
life: first, as a clever verse-writer and witty talker in the circle 
of Johnson, Reynolds and Garrick; next, as a writer on moral 
and religious subjects on the Puritanic side; and lastly, as a 
practical philanthropist. She was the youngest but one of the five 
daughters of Jacob More, who, though a member of a Presby- 
terian family in Norfolk, had become a member of the English 
Church and a strong Tory. He taught a school at Stapleton in 
Gloucestershire. The elder sisters established a boarding-school 
at Bristol, and Hannah became one of their pupils when .she was 
12 years old. Her first literary efforts were pastoral plays, the 
first being w'ritten in 1762 under the title of A Search after 
Happiness (2nd ed. 1773). Metastasio was one of her literary 
models: on his opera of Attilio regnlo she based a drama, The 
I Inflexible Captive, published in 1774. She gave up her share in 
the school on contracting an engagement of marriage with a Mr. 
Turner. The wedding never took place, and Hannah More 
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accepted from Turner an annuity which had been settled on her 
without her knowledge. This set her free for literary pursuits, 
and in 1772 or 1773 she went to London. Some verses on Garrick’s 
Lear led to an acquaintance with the actor-playwright ; ^®ss More 
was taken up by Elizabeth Montague; and her unaffected en- 
thusiasm, simplicity, vivacity, and wit won the hearts of the 
whole Johnson set, the lexicographer himself included, although 
he is said to have told her that she should “consider what her 
flattery Avas w^orth before she choked him with it.’' Garrick wrote 
the prologue and epilogue for her tragedy Percy, acted at Covent 
Garden in Dec. 1777. Another drama, The Fatal Falsehood, pro- 
duced in 1779 after Garrick's death, was less successful. The 
Garricks had induced her to live with them; and after Garrick's 
death she remained with his wife. In 1781 she met Horace Wal- 
pole, and corresponded with him from that time. 

Hannah More published Sacred Dramas in 1782, and it rapidly 
ran through 19 editions. These and the poems Bas-Bleu and 
Florio (1786) mark her gradual transition to more serious views 
of life, which were fully expressed in prose in her Thoughts on 
the Importance of the Manners of the Great to General Society 
(1788), and An Estimate of the Religion of the Fashionable World 
(1790). She was intimate with Wilberforce and Zachary Ma- 
caulay, with whose evangelical views she was in entire sympathy. 
She published a poem on Slavery in 1788. In 1785 she bought a 
house, at Cowslip Green, near Wrington. near Bristol, where she 
settled down to country life with her sister Martha, and wrote 
many ethical books and tracts: Strictures on Female Education 
(1799), Hints towards forming the Character of a Youjig 
Princess (1S05), Coelebs in Search of a Wife (only nominally a 
story, 1S09), Practical Piety (1811), Christian Morals (1813), 
Character of St. Paul (1S15), Moral Sketches (1819). The tone 
is uniformly animated; the writing fresh and vivacious; and there 
was an originality and force in her way of putting commonplace 
sober sense and piety that accounts for her popularity. 

The most famous of her books was Coelebs in Search of a 
Wife, which had an enormous circulation. The model Stanley 
children were said to have been drawn from T. B. Macaulay and 
his sister. She also wrote many spirited rhymes and prose tales, 
the earliest of which was Village Politics (1792), by “Will Chip,” 
to counteract the doctrines of Tom Paine and the influence of 
the French Revolution. The success of Village Politics induced 
her to begin the series of “Cheap Repository Tracts,” which were 
for three years produced by Hannah and her .sisters at the rate 
of three a month. Perhaps the most famous of these is The Shep’ 
herd of Salisbury Plain, describing a family of phenomenal frugal- 
ity and contentment. This w’as translated into several languages. 
Two million copies of these rapid and telling sketches were cir- 
culated in one year, teaching the poor in rhetoric of most in- 
genious homeliness to rely upon the virtues of content, so])ricty, 
humility, indu.stry, reverence for the British Constitution, hatred 
of the French, trust in God and in the kindne.ss of the gentry. 

Perhaps the best proof of Hannah More's sterling worth was 
her indefatigable philanthropic work for the children in the mining 
districts of the Mendip hills. The More sisters met with a good 
deal of opposition. The farmers thought that education, even 
to the limited extent of learning to read, would be fatal to 
agriculture, and the clergy, who.se neglect she was making good, 
accused her of Methodist tendencies. In her old age, philan- 
thropists from all parts made pilgrimages to see the bright and 
amiable old lady, and she retained all her faculties till within two 
years of her death, dying at ('lifton, where the last five years of 
her long and, for the most part, singularly happy life were spent, 
on Sept. 7, 1833. 

See H. Thompson The Life of Hannah More, with Notices of Her 
Sisters (1838). The article in the Diet. Nat. Biog. is by Sir Leslie 
Stephen. Some letters of Hannah More, with a very slight connecting 
narrative were published in 1872 by William Roberts as The Life of 
Hannah More. See also Hannah More (188S), bv Charlotte M. Yonge, 
in the “Eminent Women*’ series, and other lives by “Marion Harland,” 
(1900) and Miss Meakin (7911). Letters of Hannah More to Zachary 
Macatday were edited (i860) by Arthur Roberts. The contemporary 
opposition to her may be seen in an abusive Life of Hannah More, 
with a Critical Review of Her Writings (1802), by the “Rev. Archibald 
Macsarcasm” (William Shaw, rector of Chelvey, Somerset). 


MORE, HENRY (1614-1687), English philosopher of the 
Cambridge Platonist school, was born at Grantham in 1614. Both 
his father and his mother, he tells us, were “earnest followers of 
Calvin,” but he himself “could never swallow that hard doctrine.' 
In 1631 he was admitted at Christ’s college, Cambridge, about the 
time Milton was leaving it. He immersed himself “over head and 
cars in the study of philosophy,” and fell for a time into a scep- 
ticism, from which he was delivered by a study of the “Platonic- 
writers.” He was fascinated especially by Neoplatonism, and this 
fascination never left him. The Theologia germanica also exerted 
a permanent influence over him. He took his bachelor’s degree in 
1635, his master’s degree in 1639, and immediately afterwards was 
chosen fellow of his college. Fifteen years after the Restoration 
he accepted a prebend in Gloucester cathedral, but only to resign 
it in favour of his friend Dr. Edward Fowler, afterwards bishop 
of Gloucester. He would not accept the mastership of his college, 
to which, it is understood, he would have been preferred in 1654, 
when Cudworth was appointed. He drew around him many 
young men of a refined and thoughtful turn of mind, but among 
all his pupils the most interesting was Lady Conway, at whose 
country seat at Raglcy, Warwickshire, More continued at intervals 
to spend “a considerable part of his time.” Amidst the woods of 
this retreat he composed several of his books. The spiritual 
enthusiasm of Lady C^onway was a considerable factor in some of 
More's speculations, none the less that she at length joined the 
Quakers. She became the friend not only of More and Penn, but 
of Baron van Helmont and Valentine Greatrakes, mystical thauma- 
turgists of the 17th century. Ragley became a centre not only 
of devotion but of wonder-working spiritualism {cf. the account 
in the novel John Inglesant ch. xv.). From this, his genius suf- 
fered, and the rationality which distinguishes his earlier is much 
less conspicuous in his later works. He was a voluminous writer 
both in verse and in prose. His most notable work, the Divine 
Dialogues (1688), summarizes his general view of philosophy and 
religion. 

Henry More represents the mystical and theosophic side of the 
Cambridge movement. The Neoplatonic extravagances which lay 
hidden in the school from the first came in his writings to a hea(l, 
and merged in pure phantasy. Mystical elevation was the chief 
feature of his character, a certain radiancy of thought which 
carried him beyond the common life without raising him to any 
artificial light, for his humility and charity were not less con- 
spicuous than his piety. He died on Sept. 1,1687, and was buried 
in the chapel of the college he loved. 

Before his death More issued complete editions of his works, hi.s 
Opera theologica in 1675, and his Opera philosophica in 1O78. The 
chief authorities for his life are Richard Ward’s Life (1710) ; the 
prefatio generalissima prefi.\ed to his Opera omnia (1679) ; and also a 
general account of the manner and scope of his writings in an 
Apology published in 1664. The collection of his Philosophical Poenn 
(1647), in which he has “compared his chief .speculations and experi- 
ences,” should also be consulted. An elaborate analysis of his life 
and works is given in Tulloch’s Rational Theology, vol. ii. (1874); 
see also R. Zimmermann, Henry More und die virrte Dimension dcs 
Raums (Vienna, 1881). See Ethics. 

MORE, PAUL ELMER (1864- ), American author, 

was born in St. Louis (Mo.), Dec. 12, 1864. He was educated 
at Washington university and Harvard, and he was assistant in 
Sanskrit at Harvard, 1894-95, tind associate in Sanskrit and 
classical literature at Bryn Mawr college, 1895-07. lie was litcniry 
editor of the Independent, 1901-3, and of the New York Evniin ' 
Post, 1903-9, and editor of the Nation, 1909-14, in the.se capai 
ilies doing much to develop taste and maintain high crilic:il 
standards in America. 

He Is the author, among other works, of Shelburne Essays (11 vol^ 
1Q04-21) ; Life of Benjamin Franklin (tooo) ; Nietzsche (1912) ; L/* 
Religion of Plato (1921); Hellenistic Philosophies (1923); and 1 '' * 
Christ of the New Testamen* (1924). 

MORE, SIR THOMAS (1478-1535), English lord clvin- 
cellor, and author of Utopia, was iDorn in Milk street in the t i-y 
of London, on Feb. 7, 1478. He attended St. Anthony’s School in 
Threadncedle street, at that time under Nicolas Holt, and 
thirteen was early placed in the household of Cardinal Morton, 
archbishop of Canterbury. Young Thomas More obtained 
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privilege through the influence of his father, Sir Thomas, then 
a rising barrister and afterwards a justice of the court of king’s 
bench. About 1492 young More was sent to Canterbury Hall, 
Oxford, afterwards absorbed in Christ Church, where he is said 
viiguely to have had Colet, Grocyn and Lina ere for his tutors. 
All More himself says is that he had Linacre for his master in 
(Ireek. More’s father, who intended his son to make law his 
career, feared the influence of the “new learning,*' and removed 
him from the university about 1494, and entered him at New 
]nn. In February 1496 More was admitted at Lincoln's inn. In 
his professional studies More early distinguished himself and was 
appointed reader-in-law in Furnival's inn; but he would not re- 
linquish the studies which had attracted him in Oxford. Era.smus 
says that he tried his hand at “little comedies,” and he studied 
J’ico della Mirandola. Among his friends were Lily and Colet, the 
latter of whom became his confessor and exercised great influence 
over him. The balance of his faculties seemed to he restored 
by a revival of the antagonistic sentiment of humanism which he 
had imbibed from the Oxford circle of friends, and from Erasmus. 
.More s acquaintance with Erasmus might have begun during Eras- 
mus's first visit to England in 1497. 'IVadilion has dramatized 
I heir first meeting into the story given by Cresacre More — that 
(he two happened to sit opposite each olh(*r at the lord mayor's 
table, that they got into an argument during dinner, and that, in 
mutual astonishment at each other's W'it and readiness, Era.smus 
exclaimed, “Aut tu es Morus, aut nullus,’' and the other replied, 
“Aut tu es Erasmus, aut diabolus!" The acquaintance rapidly 
ripened into warm attachment. This contact with the prince of 
letters revived in More the spirit of the “new learning," and he 
returned with ardour to the study of Greek, He acquired facility 
in the Greek language, from which he made and published some 
tran.slations. His Latin style, though wanting the inimitable ea.se 
of Erasmus, is yet in copiousne.ss and projiriety much above the 
ordinary Latin of the English scholars of his time. 

At about this time More desired to give himself over to an 
ascetic life. He took a lodging near the Charterhouse, and sub- 
jected himself to the discipline of a Carthusian monk. He wore 
a sharp shirt of hair next his skin, scourged himself every Friday 
and other fasting days, lay upon the bare ground with a log 
under his head, and allowed himself but four or five hours’ .sleep. 
This phase lasted for some four years 1499 to 150.P He then 
abandoned all idea of leaving the world, but to the end of his 
life he was scrupulous in the ob.servance of his religious duties. 

More sat in the parliament of 1504, when he contested Dudley's 
demand on behalf of the king for an “aid*’ in money on the 
marriage of Princess Margaret. More's speech is said to have 
moved the house to reduce the subsidy of three-fifteenths which 
the Government had demanded to £30,000. Henry \TI. revenged 
himself upon More’s father, who was sent to the Tower, and 
only released on payment of a fine of £100. Thomas More found 
it advisable to withdraw from public life for a time. During this 
jieriod of retirement the old dilemma recurred. One while he 
devoted himself to the sciences, “perfecting himself in mu.sic, 
arithmetic, geometry and a.stronomy, learning the French tongue, 
and recreating his tired spirits on the viol, ’ or translating (ireek 
‘‘ingrams; another while resolved to take i)rie‘-i .s orders. 

But at this time he made acquaintance with the family of 
John Cult of New Hall, in Essex. The “honest and sweet con- 
versation” of the three daughters attracted him, and though his 
inclination led him to prefer the second he married the eldest, 
Jane, in 1505, not liking to put the affront upon her of passing 
her over in favour of her younger .^^ister. Ihe newly-married 
pair settled in Bucklcrsbury, and lived a life of unbroken domestic 
felicity. At Bucklcrsbury he w'^s visited by Erasmus, and (jn a 
second visit in 1508 the great scholar wrote M onac hncoiniinrif 
dedicated to his friend and ho.^^t. His wife died in i^ii, and he 
niarried, within a month, Alice Middleton, a widow with one 
daughter. They moved to Crosby place, Bishopsgate. 

The death of the old king in 1509 restored More to the public 
career for which hf" abilities specially fitted him. From this time 
there was scarce a cause of importance in w’hich he was no 
engaged. His professional income amounted to £400 a year, equal 


to £4,000 in present money, and, “considering the relative profits 
of the law and the value of money, probably indicated as high 
a station as £10,000 at the present day” (Campbell). In 1509 
he was elected a bencher of Lincoln’s inn, and in 1510 was ap- 
pointed under-sheriff of London. He soon attracted the atten- 
tion of the young king and of Wolscy. It was during a residence in 
Antwerp that he met Peter Giles (Aegidius), a friend of Erasmus, 
and sketched out the idea of Utopia. He was repeatedly employed 
on embassies to the Low" Countries, and was for a long time 
.stationed at Calais as agent in the shifty negotiations carried on 
by WoLsey with the court of France. The spirit with which he 
pleaded before the Star Chamber in a case of The Crowji v. The 
Pope marked him out for employment. More obtained in this 
case judgment against the C'rown. Henry, who was present in 
jierson at Ihe trial, had Ihe good .sen.se not lo resent the defeat, 
but took the counsel to whose advocacy it was due into his service. 
In 151S More w'as made master of requests, and sworn a member 
of the privy council. He was now compelled to resign his post 
of under-.sherifi to the city and his private practice at the bar. 
In 15JI he was knighted and appointed sub-treasurer lo Ihe king, 
and was again sent on mission to Calais and the Low^ Countries. 
In the parliament of 1523 he was elected Speaker on Wolscy ’s 
nomination. The choice of this oflicer rested nominally with the 
hou.se itself, but in practice was alw'ays dictated by the court. 
Many apocryphal stories have grown round More's .speakership. 
In fact the records of the House do not justify Roper's account of 
his independent attitude. 

In 1525 More W'as appointed chancellor of the duchy of Lan- 
caster, and no pains were spared to attach hin'i lo the court. The 
king freijuenlly sent for him into his closet, and discoursed with 
him on astronomy, geometry and points of divinity. This grow- 
ing favour, by which many men would hav(^ been carried away, 
did not impose u[)on More, who understood th(‘ fickleness of royal 
favour. Then the king began to come himself to More’s house 
at Chelsea (he had bought his hou.se there in 1523) and would dine 
with him without previous notice. William Roper, husband of 
More’s eldest daughter, mentions one of these visits, when the 
king after dinner walked in the garden by the space of an hour 
holding his arm round More’s neck. Roper afterwards congratu- 
lated his father-in-law on the distingui.shed honour which had 
been shown him. “I th.ink our Lord,” was the reply, “1 find his 
grace my very good lord indeed; and 1 believe he cloth as singu- 
larly favour me as any subject within this realm. Howbeit, son 
Roper, I may tell thee I have no cause to be proud thereof, for 
if my head would win him a castle in 1 'ranee it .should not fail 
to go.” As a last resource More tried the expedient of .silence, 
dissembling his wit and affecting to be dull. This had the de.sired 
effect so far that he was les'^^ often sent for. 

But it did not alter the royal policy, and in 1529, when a suc- 
ce.ssor had to be found for Wolsey, More was raised to the 
chancellorship. He was the first layman to hold the office. The 
selection was justified by More's high reputation, but it was also 
significant of the modification which the policy of the court was 
then undergoing. It was a concession to the ri.sing popular party, 
to which it was suppo.sed that More’s politics inclined him. The 
public favour with which his appointment had been received was 
ju.stified by his conduct as judge in the court of chancery. Having 
heard causes in the forenoon between eight and eleven, after 
dinner he .sat again to receive petitions. The mcNiner the sup- 
pliant was the more affably he would sjieak to him and the more 
speedily he would de.spalch his case. Business was de.spiatched 
with unprecedented regularity. One morning being told by the 
oflicer that there was not another cause before the court, he 
ordered the fact to be entered on record, as it had never happened 
before. He usually, but not always, refused all the customary 
gifts, and did not permit his connections to interfere with the 
course of justice. One of his sons-in-law, Heron, having a suit 
in the chancellor’s court, and refusing to agree lo any reasonable 
accommodation, because the judge “was the most affectionate 
father to his children that ever was in the world,” More thereupon 
made a decree against him. On the other hand he appears to 
have been merciless in his treatment of heretics. In the epitaph 
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which he wrote, he described himself as hereticis molestus, and, 
although the accusations of Protestants may be discounted, his 
own words and unimpeachable documents bespeak his severity. 

But in raising More to the chancellorship, the king had counted 
upon his support in his desired divorce from Queen Catherine 
and in the church policy to which he was driven by that desire. 
More signed the articles of Wolsey’s impeachment, but he had 
no share in the proclamation which ordered the clergy (Feb. ii, 
1531 ) to acknowledge Henry as the supreme head of the church, 
“so far as the law of Christ will allow." As Henry’s policy de- 
veloped further. More found himself increasingly at variance 
with it. The divorce was a point upon which he would not yield. 
And, as he saw that the marriage with Anne Boleyn was deter- 
mined upon, he petitioned the king to be allowed to resign the 
Great Seal, alleging failing health. The resignation was accepted, 
on May 10, 1532. More left oflke, as he had entered it, a poor 
man. His neces.sitous condition was so notorious that the clergy 
in convocation voted him a present of £5,000. This he peremp- 
torily refused, either for himself or for his family, declaring that 
he “had rather see it all cast into the Thames." Yet the whole 
of his income after resigning office did not exceed £100 a year. 

But although More strictly abstained from public activities 
Henr>’^ resented his absence from court and his silence. More re- 
fused to attend the coronation of Anne Boleyn, and from that 
moment was marked out for vengeance. A first attempt made 
to bring him within the meshes of the law failed. He was sum- 
moned before the privy council to an.swer to a charge of receiving 
bribes in the administration of justice. The charge was easily 
refuted. A bill was brought into parliament (Feb. 21, 1534) to 
attaint the friends of Elizabeth Barton {q.v.), the “Holy Maid of 
Kent.'* Barton turned out to have been an impostor, but she had 
duped More, and he had given his countenance to her supernatural 
pretensions. His name, with that of Fisher, was accordingly in- 
cluded in the bill as an accomplice. When he came before the 
council it was at once apparent that the charge of treason could 
not be sustained, but he was asked why he had not expressed his 
approval of the king’s attitude towards the papal see. He replied 
by repeating the substance of conversations with the king on the 
subject. The revelation w^as disconcerting, and unlikely to help 
More’s cause in the end. But the charge of treason being too 
ridiculous to be proceeded with. More’s name was struck out of the 
bill. When his daughter brought him the news, More is reported 
to have said, “F faith, Meg, quod differtur, non aufertur: that 
which is postponed is not dropt.” 

In March 1534 the bill vesting the crown in Anne Boleyn ’s 
issue, and imposing an oath abjuring any foreign potentate and. 
in the case of clergy, the authority of the pope, was passed and 
the oath ordered to be tendered. More was sent for to Lambeth, 
where he offered to swear to the succession, but steadily refused 
the oath of supremacy as against his conscience. Thereupon he 
was given in charge to the abbot of Westminster, and, persisting 
in his refusal, was four days (April 17) afterwards committed 
to the Towtt. More was well treated by his gaolers, and, though 
he suffered in health from his confinement, he was witty and gay 
when his family were allowed to visit him, and he wrote cheer- 
fully to his friends. In June 1535 he was found to be in communi- 
cation with his fellow-prisoner, Fisher. He was then rigorously 
isolated, and was denied the use of pen and ink. He was brought 
to trial before a special commission and a picked jury at West- 
minster Hall on July i. Rich, the solicitor-general, quitted the 
bar and presented himself as a witness for the Crown. Being 
.sworn, he detailed a confidential conversation he had had with 
the prisoner in the Tower. He affirmed that, having him.sclf ad- 
mitted in the course of this conversation “that there were things 
which no parliament could do — e.g., no parliament could make a 
law that God should not be God,” More had replied, “No more 
could the parliament make the king supreme head of the Church.” 
By this act of perjury a verdict of “guilty” was procured. 

The execution of the sentence followed within the week, on July 
7, 1535. The head was fixed upon London Bridge. Tradition 
says that it was eventually rescued by his daughter, and that it 
was buried with her at St. Dunstan’s, Canterbury. The venge- 


ance of Henry was not satisfied by this judicial murder of his 
friend and servant; he enforced the confiscation of what small 
property More had left, expelled Lady More from the house at 
Chelsea, and even set aside assignments which had been legally 
executed by More, who foresaw what would happen before the 
commission of the alleged treason. More’s property was settled 
on Princess Elizabeth, later queen, who held it till her death. 

Sir Thomas More was twice married, but had children only by 
his first wife, who died about 15 ii. His only son, John, married 
an heiress, Ann Cresacre, and was the grandfather of Cresacre 
More, Sir Thomas More’s biographer. His eldest daughter, Mar- 
garet (1505-1544), married to William Roper (1496-1578), was 
a woman of high intelligence, whose devotion to her father has 
become a legend. 

More was lawyer, wit, scholar and a great amateur of the arts. 
He was an intimate friend of Holbein, whose first introduction 
to England was as a visitor to More in his house at Chelsea, where 
the painter is said to have remained for three years and probably 
first met Flenry VIII. Holbein painted portraits of Sir Thomas 
and his family. More was beatified by Leo Xlll. in 1886. 

The Epistola ad Dorpium exhibits More emphatically on the 
side of the new learning. It contains a vindication of the study 
of Greek, and of the desirability of printing the text of the Greek 
Testament — views which were condemned by the party to which 
More afterwards attached himself. 

In the Utopia, published in Latin in 1516 (ist English transla- 
tion, 155O, More wrote a delightful satire on government and 
society. In it he relates the conversation of himself and Peter 
Giles with a fictitious mariner Ralph Hythlodaye, who has sailed 
with Amerigo Vespucci. Hythlodaye had visited England, and 
has much to say of the evils of poverty and the luxury of the 
rich. This description is compared with that of the island of 
Utopia where community of goods, a national system of educa- 
tion, the rule of work for all, and a philosophy under which the 
good of the individual is sacrificed to the common good, makes 
an ideal state. Slavery and monarchy, however, have their place 
in Utopia. The book derives from Plato, and has had numerous 
successors, but none more witty and satirical. 

For a bibliography of More’s numerous works see the article in the 
Diet. Nat. Biog. and the Catalogue of the Alfred Cock collection of 
books and portraits of or relating to Sir Thomas More which is 
preserved in the Guildhall Library, London. The more important 
of his works and their editions are here given. Luciani dialogi 
. . . compluria opuscula ah Erasmo Rolerodamo et Thoma Moro 
. . . traducta (Paris, 1506 and 1514; Venice, Aldus, 1516, etc.) was 
accomplished by Erasmus and More in 1505. The Lyfe of John Pirus, 
earle of Mirandula . . . printed by Wynkyn de Worde in 1510, trans- 
lated by More from the Venice ed. of 1498, was edited by J. M. Rigg 
for the Tudor Library in 1890. Historic of the pittiful Life and unfor- 
tunate Death of Edward the Fifth and the then Duke of York with . . . 
Richard the Third was written, according to Rastell, in 1513, and first 
printed in a corrupt version in Grafton’s continuation of Harding in 
1543; it is included by Rastell in his 1557 edition of More’s Workes. 
but it has been suggested that the Latin original was by Cardinal Mor- 
ton; as the History of King Richard III. it was edited by J. R. Lumb\ 
for the Pitt Press in 1883. The Lihellus vere aureus . . . better known 
as Utopia, was printed at Louvain in 1516, under the superintendence 
of Erasmus, and appeared in many subsequent editions, the finest 
being the Basel edition of 1518 produced by the Froben press under the 
eye of Erasmus and adorned with illustrations by Holbein. It wn.- 
translated into the chief languages of Europe, and into English by 
Ralph Robinson as A fruteful and Pleasaunt Worke of the best State of 
a Publyque Wcale, and of the newe Yle called Utopia (Abraham Nell. 
1.S51) ; many modern editions of which the most famous is that pro 
duced by William Morris at the Kelmscott Press (1893). Other tnin.s- 
lations of Utopia arc by Gilbert Burnet (1684) and by A. Cayley 
{Memoirs of More, 2 vols., 1808). Against Luther and Tyndale Sir T 
More wrote A Dyaloge of Syr Thomas More, Kni., written in 1528 
printed by John Rastell in’ 1529; Sir Thomas Morels Answere to ijit' 
fyrsie parte of the Poyson'd book . . . The Souper of the Lorde (Wil- 
liam Rastell, 1532) with a “Second Parte” in 1533. The Apologwc 0./ 
Syr Thomas More, written in 1S33, is a defence of his own polemif:ii 
style and of the treatment of heretics by the clergy. A Dyaloge oj 
Comfort against Trihuladon, printed by Rastdl in 1533, was dcstiiuo 
primarily for More’s family. 

More’s English works were collected by William Rastell and pub- 
lished as The Worke of Sir Thomas More Knyght by Cawood, VVaL' 
and Tottel in 1557; his Latin works Thomae Mori . . . LuenbraUone^ 
were partially collected at Basle 1563 and in 1566 (omnia opera) ar 
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Louvain; a fuller edition drawn chiefly from these two appeared at 
Frankfort and Leipzig in 1689. His correspondence with Erasmus is 
partly included in the editions of the Letters of Erasmus, and much of 
his correspondence is calendared in Gairdner’s Letters and Papers of 
Henry F///., the letters written to his family in his last days being 
found in vol. viii. 

The Mirror of Vertue in Worldly Greatness; or, the Life of Svr 
Thomas More was written by his son-in-law William Roper about 
the end of Mary’s reign. It W'as preserved in ms. during the reign 
«)f Elizabeth, and handed down in copies, many of which were 
carele.ssly made. It was not given to the press till J62O, with the 
date of Paris. Reprints were made by Hearne (Oxford, 1716), bv 
Lewis (1729, 1731), who added an appendix of documents, and bv 
Singer (1817, 1822) and for the King’s Library (11)02). Roper’s Life 
is the source of all the many subsequent biographies. More’s Life 
in ms. (Harician 625.^ and elsewhere), anonymous, but by Nicolas 
Ilarpsfield, was also w'ritten in Mary’s reign. All that is material 
in this ms. is taken from Roper. The preface is signed Ro. Ba. (Robert 
Barnstaple?). William Rastell’s Life of More, of w'hich fragments 
are preserved in the Arundel Coll. (Brit. Mus.), is unhappily, lo.st. 
Thomas Stapleton Tres Thomae, s. res gestae S. Thomae apostoli, S. 
Thomae archie piscopi Cantuariensis, Thomae Mori (I)ouay, 15SS; 
Cologne, 1612) and the Vita Thomae Mori (separately) (Gratz, 
1689) tran.slates Roper, interweaving what material he could find 
scattered through More’s works and letters and the notices (»f him 
in the writings of his contemporaries. Cresacre More, great-grandson 
of Sir Thomas, compiled a new' life about the year 1627. It was 
lirinted at Paris without date, but, according to the editor, J. Hunter, 
in lO.u- The title of this edition is: 7 'he Life and Death of Sir 
Thos. More, Lord High Chancellour of England, and w'ilh new- title- 
page 1642, 1726, 1828. The later lives of Sir Thomas More have been 
numerous the best being those !)>• G. T. Rudhart Thomas Moms, aus 
den Qiiellen hearbeitet (Nuremberg, 1820) ; by Father T. E. Bridgett, 
Life and Writings of Sir Thomas More (i8gi) ; and by W. H. Hutton, 

I die and Writings of Sir ’Thomas More (1801). Anne Manning’s 77ic 
Household of Sir Thomas More (1851, reiirinted in King’.s Novels, 
1905) is an attractive reconstruction. The tragedy of Sir Thomas 
More, edited by A. Dyce for the Shakespeare Society in 18.^4, and 
connected by some c()mmentators wdlh Shakespeare, was written 
about 1590, and therefore gives a nearly contemporary view of More. 
A later playwright, James Hurdis, made More’s career the subject of 
a play in 1792. 

MOREAS, JEAN (1850-1910), French poet, born at Athens, 
was the grandson of Papadiomonlopoulos, one of the heroes of 
Mi.ssolonghi. He was one of the leaders of the symbolist move- 
ment in French poetry, but his early volumes of poems, Lrs j 
Syrlrs (1884), Lrs CaniUhies fiSSO), and Lc Pclrrin piissiotwc ; 
(1891) won recognition beyond the limits of this schtiol. In the | 
sibclc (Aug. it, 1885) he formulated the principles of the | 
symbolists, defending them from the appellation of ‘decadent, 
and in the literary .supplement of the Figaro fSept. iS, i8S()i he 1 
published a manifesto justifying the innovations of (he new .school , 
.IS the natural development of the jirosody of Baudelaire, M:d- | 
larme and Verlaine. As time went on he repudiated the Jirence ; 
claimed by the symbolists, and became th" leader of an offshoot { 
from the main body known as the rrolc rnnianr, the (hief mem- | 
i)ers of which were Raymond dc la Tailhcdc, Maurice du I’lessys, i 
Ernest Raynaud, and Charles Maurras. Monas and his new | 
followers returned to the traditional severity of French versdica- 
lion, and to the classical and antique tradition. His later volumes _ 
are Poesies, j886-'i8g6 (1898), Stance^s (6 vols., complete ed. I 
1905), indispensable for the student of his work, Hist ore dc Jean i 
dr Paris, roi de France (1902), Voyage en Grcce en 1807 { 190- )’ | 
Contes de la vieille France (1903), and a classic drama in I 

IpkigMe d Aults (1904), in close imitation of Euripides, which ; 
was presented, Aug. 24, 1903 in the ancient theatre of (Grange, and 
subsequently at the Odeon in Paris. He died March 31, »9io 

.S>e Anatolc France, La Vie litlhaire ser . 189.) ; A- van 
Hever and P. L<5autaud, PoHcs d^aujourdhut, mo-1900 O"'; 

905) ; P. Berthelot, art. “Svmbolisme” in La Grande enrydopcdit , 
nd J. dc Gourmont, Jean Marias, biograplue critique (ujo;,). 
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MOREAU, GUSTAVE (1826-1898), Fren:h painU-r.^^s 
born in Paris on April 6, 1826. His father was an architcci. Inc 
only influence which really affected Moreau’s development was 
that of the painter Chasseriau (iSiq-jSs?)- Moreau s first pic- 
ture was a “Pieti” (1852), now in the cathedral at Angoulerae. in 
the Salon of i8s» he exhibited a "Scene from the Song of Songs 
(now in the Dijon Museum) and the “Death of Danjis fin the 
Moreau Gallery, Parish both conspicuously under the influence ot 


Chasseriau. From that time he exhibited regularly, with an inter- 
val in 1869 to 1S76. His colour is luminous, like enamel; and his 
subjects strange and mysterious. Moreau exhibited for the last 
lime at the ^alon of iS8o, w'hen he contributed “Helen” and 
“Galatea”; to the Great Exhibition of 1889 he again sent the 
“Galatea ” and “The Young Man and Death.” Moreau received 
many honours and prizes. He succeeded Delaunay as professor 
at the Ecole des Beaux Arts, and his teaching w'as highly popular. 
He (lied on April 18, 1S9S, leaving tcAhe slate his house, contain- 
ing about 8.000 iiictures, w’aler-colours, cartoons and drawings, 
which form the Moreau liallery. 

Sec Ary Renan. Moreau (Paris, i()Oo) ; Paul Flat, Le Musee Gustav 
Moreau (Paris, 1900) ; for an appreciatifin of his art see J. K. Huys- 
man’s Certains (iqoS). 

MOREAU, HEGESIPPE (1810-1838), French lyric poet, 
was born in Paris. He W’as habitually homeless, and exposed him- 
self to the dangers of a cholera hospital in the great epidemic of 
1832 simply to obtain shelter and food. It wai# only just before 
his de.'jih that he .succeeded in getting his collected poems pub- 
lished, selling the copyright for X4 .sterling and So copies of the 
book. 'Phis volume, Myosotis, was received not unfavourably, but 
Ihe author's death on Dec. 20, 1838, in a refuge of the destitute, 
created an e.xcessive interest in it. Moreau’s work has a strong 
note of imitation, especially in his earlier songs, distinguished from 
those of his model, Beranger, chiefly by their elegiac note. 

MOREAU, JEAN VICTORMARIE (1763-1 81 3). French 

genenil, was born at Morlaix in Brittany on Feb. 14, 1763. As a 
law student ;it Rennes h(‘ formed his fellow-students into an 
armed band, which look part in daily affny< l)elw(*en Ihe young 
tioblcssr and populace of Ihe town. He served under Dumouricz 
with tht* voIuntcfTs of llle-et-Vilaine, and in 1793 his merits se- 
cured Ill’s promotion as geiuTal of brigade. Carnot promottul him 
to be general of division e:irly in 1794, and gave him command 
of the right wing of the army under Pichegru, in Flanders. The 
battle of Toiircoing established his military fame, anj in 1795 he 
was given the command of the Army of the Khine-and-Moscllc, 
with whii'h he advamed into Germany. Ili‘ won several victories 
and pt'iietrati'd to the Isar (.vre Fui ncti Rr.voi.irTjONARY Wars), 
but at last liad to retreat before the anhdukc Charle.s. The skill 
he displayed in condiiclitig the retreat greatly enhanced his own 
reputation; he brought l>a<k with him more than 5,000 prisoners. 
In 1797 after difliculties cau.sed by want of funds and material he 
again crosseri the Rhine, but was checked by the conclusion of 
(he preliminaries of Leoben helwcfen Bon.iparte and the Austrians 
At this time he discovered (he rorrespond(*nce between his old 
comrade and comm.mder Pichegru and the (Emigre prince de 
(’nude. Too late to clear bim.self, he sent the correspondence to 
Paris and issued a proclamation ((» the army denouncing Pichegru 
IIS a traitor. He was dismisi.ed, and was only re-employccl in 1799 
when the advance of Suvarov made it ncc(?ssary. He commanded 
the Army of Italy for a short time before being appointed to the 
Ai-niv of the Rhine, and remained wdth Joubcrl, his succe.ssor till 
the del rat of Novi. Joubert fell in (he battle, and Moreau (hen 
conducted (he retreat of the army to Genoa, where he handed 
over (he command to rhampionnttt. When Bonaparte returned 
from Egypt he found Moreau at Paris, greatly dissatisfied with 
the Directory, and (obtained his assi.stance in the coup d*etat of 
18 Brumaire. The First Consul again gave him command of the 
Army of the Rhine, with which lu^ forced back the Austrians from 
the Rhine to the Isar. On his return to Paris he married Mile. 
HuIIot, a creole of Jo.sephine’s circle, an ambitious woman who 
pained a coinjilete asiendancy over him, and after winning the 
vii'lory of Hohenlinden fDec. 3, iSoo) he .settled down to enjoy 
the fortune he had acquired during his campaigns. His wife col- 
lected around her all who were discontented with the aggrandise- 
ment of Napoleon. This “club Moreau” annoyed Napoleon, and 
encouraged the Royalists, but Moreau, though not unwilling to 
become a military dictator to restore the republic, would be no 
party to an intrigue for the restoration of Louis XVIII. This was 
well knov^n to Napoleon, who seized the con.spirators. Bonaparte 
procured Moreau’s condemnation with great difficulty, and then 
treated him with a pretence of leniency, commuting a sentence of 
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imprisonment to one of banishment. Moreau lived in obscurity 
for some years at Morrisville, New Jersey, until the destruction of 
the grande annee in Russia. Then, probably at the instigation of 
his wife, he committed the last and least excusable of his political 
errors. Negotiations were set on foot with Bernadotte, who, being 
now crown prince of Sweden and at the head of an army oppo.sing 
Napoleon, introduced Moreau to the tsar Alexander. In the hope 
of re-establishing popular government in France, Moreau advised 
the allied sovereigns on the conduct of the war. He was mortally 
wounded while talking to the tsar at the battle of Dresden on 
Aug. 27, 1S13, and died on Sept. 2. He was buried at St. Peters- 
burg. 

Moreau's fame as a general stands very high; his combinations 
were skilful and elaborate, his temper always unruffled. He was a 
sincere republican, though his father w'as guillotined in the Terror. 

See C. Jochmus, General \fnreau — Abrhs einer Geschichte seines 
Lehens tmd seiner Feldzitfie (1814), a standard work; A. de Beau- 
champ, F/V politiqyie, militnire, et privee du Ghihal Moreau (tr. by 
Philippart, 1814) ; Picard, Bonaparte et Moreau (1905) ; and Daudet, 
L'exil et la mart du general Moreau (1909). 

MOREAU DE SAINT MERY, MED^RIC LOUIS 
£lie (1750-1819), French politician, was born at Fort de 
France, in the island of Martinique, on Jan. 28, 1750. He came 
to I^aris at the age of 19. and became an avocat at the parlement 
of Paris. He returned to Martinique to practise law, and in 1780 
was appointed member of the colonial council of San Domingo. 
Returning to Paris in 17S4, he W’as commi.ssioned to study the 
legislation of the French colonies. In 1789 he was president of 
the assembly of the electors of Paris and represented Martinique 
in the Constituent Assembly. His moderate ideas caused his arrest 
after Aug. 10, 1792, but he escaped to the United Slates, and 
opened a bookseller’s .shop at Philadelphia. Returning to France 
in J799, he became hi.storiographer to the navy and councillor of 
state, and drafted in part the colonial and maritime code. In 
1802 he w^as appointed by the first council administrator of the 
duchies of Parma, Piacenza, and Guastalla, but was dismissed in j 
1S06 and lived until his death on a pension paid him by the 
Empress Josephine, a kinswoman of his. 

He published Lois et constitutions des colonies jranqaises de 
VAmerique sous le Vent de 1550 a and Description topographiqne 
et politique de la partie espagnole et de la partie francaise de Vile de 
Saint -Domingue ( 1 796-98) . 

See Fournier-Tcscay, Discours prononce aux obs^.ques de Moreau le 
30 Janvier i8ig; Silvestre, Notice sur Moteau tiSig). 

MORECAMBE, municipal borough, watering place and 
minor seaport, Lancaster parliamentary division, England, on 
Morecambe bay, 236 m. N.W. from London by the L.M.S. 
railw^iy. Pop. (1921) 19,178. A promenade extends along the 
shore; there arc a quay, a pier, and a winter garden. The L.M.S. 
railway is the harbour authority. The town was incorporated 
in 1902. The former alternative name was Poulton-le-Sand.s. 

MOREL, the surname of several French cla.s.sical scholars I 
and printers in the 16th and 17th centuries, known for their 
editions of clas.sical authors and the Fathers, (i) Guillaume 
Morel (1505-1564) was born at Tilleul in Normandy. He 
became king's printer in 1555. His most important work was 
Thesaurus vocum onniium latimrum, containing quotations from 
Greek authors, taken from hitherto unpublished mss. in the Paris 
library. (2) Fedkric Morel, surnamed the Elder (1523-1583), 
was born in Champagne. About 1550 he married the daughter 
of the famous printer, Michel de Vascosan, in 1557 set up in 
business in the rue Saint Jean de Beauvais, and in 1571 was 
appointed printer to the king. His chief publications were the 
Declainatione.s of Quintilian and U Architecture de Philibert 
Delorme. (3) Federic Morel, son of the preceding, surnamed 
the Younger (1558-1630), was one of th« greatest Greek schol- 
ars of his time. He succeeded to his father’s business, and was 
also professor of eloquence at the College de France. Special 
mention may be made of his revised edition of Amyot’s transla- 
tion of Plutarch and his Latin translations of some of the disser- 
tations of Maximus of Tyre, of Libanius, Hierocles and Theo- 
dorct. (4) Claude Morel (1574-1626), brother of the preced- 
ing, also published editions of many of the Fathers and other 


authors. (5) Charles Morel (1602-40) was printer and secre 
tary to the king. He issued the works of Clement of Alexandria 
Gregory of Nazianzus, Cyril, Synesius and Chrysostom, and th 
Concilia generalia et provincialia of Severin Bini. (6) Gillei 
Morel, brother of the preceding (dates unknown). His chit* 
publication is the Grande bibliotheque des percs (17 vols., 1643) 

See M. Maittairc, Historia typographorum aliquot parisiensiun 
(1717), for all the above; Fcdcric Morel the elder is the subject of ; 
monograph by J. Dumoulin (1901). 

MOREL (Morchclla csculenta), an edible fungus of Nortl 
America and central and southern Europe. The wrinkled pilcu 
(cap), the edible portion, is yellowish-brown and about an incl 
long. It is chiefly used in gravies and sauces. By many the flavou 
is considered superior to that of most mushrooms. The morel i 
an Ascomycete. (Sec Fungi.) 

MORELIA (formerly Valladolid), a city of Mexico anc 
capital of the State of Michoacan, 125 m. direct and 234 m. b) 
rail W. by N. of the city of Mexico, near the southern margii 
of the great Mexican plateau, 6,398 ft. above sea-level, in lat 
19® 42' N., long. 100° 54' W. Pop. (1924) 40,000, partly In 
dians and mestizos. Morelia is served by a branch of the Mexi 
can National railway; its station is outside the city, with whicl 
it is connected by a small tramway line. The city is built or 
a rocky hill rising from the Guayangareo valley, which gives to i 
a strikingly picturesque appearance. It has the usual rectangulai 
plan, w’ith .several pretty squares and straight, clean, well-pavec 
streets. Facing the plaza mayor, now called the Plaza de lo.‘ 
Mart ires because of the execution there of the patriot Matamoroi 
in 1814, is the cathedral, one of the finest .specimens of the ole 
Spanish Renaissance church architecture in Mexico. 

Oppo.site the cathedral is the Government palace, which alsc 
contains the public library. The municipal government is housec 
in an ancient tobacco factory converted to public uses, and s 
fine old Capuchin convent now serves as a public hospital. The 
Pasco, or public park, is distinguished for its fine trees and flowers 
The Morelianos are noted for their love of music, and musical 
competitions arc held each year, the best band being sent to thi 
city of Mexico to compete with similar organizations from othei 
Stales. The public water-.supply is brought into the city over a 
fine old aqueduct (3 m. in length, carried on arches), which wa.*- 
built in 1785 by the bishop of the diocese as a famine relief work. 
Like the rest of Michoacan, Morelia is a stronghold of clericalisn 
and conservatism. Its manufactures include cotton, woollen am; 
silk textiles, cigars and cigarettes, and didccs, or .sweetmeats 
notably a variety called Guayabate. 

Morelia, first known as Valladolid, was founded in 1541 by 
Viceroy Mendoza. In 1582 Valladolid replaced Patzeuaro as the 
capital of Michoacan. It was the birthplace of both Morelos and 
Iturbide, and was captured by Hidalgo at the beginning of the rev- 
olutionary outbreak of 1810-1 1, and by Iturbide in 1821 when on 
his march to Mexico City. Its name was changed in 1828, in 
honour of the revolutionary leader Jose Maria Morelos y Pavon. 
and in 1863 it was made the see of an archbishop. 

MOREL-LADEUIL, LEONARD (1820-1888), French 
goldsmith and sculptor, was born at Clermont-Ferrand in 1820. 
and died at Boulogne on March 15, 1888. He was apprenticed 
first to Morel, a manufacturer of bronzes, under whom he became 
one of the most expert chasers, or ciseleurs, in France, and then 
to Antoine Vechte, to acquire the art of repousse {q.v.) — the art 
in which he was to excel. He studied further under J. J. Feu- 
chere and was commissioned by the French Government to pro- 
duce the “Empire Shield.” The trade, annoyed that a craftsman 
should obtain commissions direct, thenceforward boycotted the 
young artist. He was encouraged nevertheless by a foreign dealer 
in Paris, Marchi, who employed him on statuettes, until 1859 
when Messrs. Elkington engaged him to work in Birmingham in 
repouss 6 , assuring him a free hand. His beautiful plateau called 
“Dreams,” was subscribed for by Birmingham as the town wed- 
ding-gift to the prince and princess of Wales. Morel-Ladeuil re- 
mained with the firm for tw^enty-tliree years, the first result being 
his masterpiece the “Milton Shield: Paradise Lost” (in repousse 
steel and silver), which was bought by the English Governnicnl 
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for i3,ooo. His Helicon Vase, in steel, silver and gold, priced den und Berlin, which inaugurated a new and more scientific 
at £6jOOO, was presented by the ladies and gentlemen of the method of criticism, and marks an epoch in the art studies of the 
royal house Queen Victoria on her first jubilee. His total work, igth century. The book was translated into English in 1883, with 
apart from the productions of his youth, numbers 35 pieces. Morelli's owm name upon the title-page, a few years later into 

rParL sculplenr-ciselcnr , by L. Morel Italian. A volume of Critical Studies, first of a series of three 

T v'T 'D which, under the title of Kmistkritische StudicUf was to contain 

MORELLET, ANDRE (1727-1819), French economist, all Morelli's contributions to art literature, was published in 1S90. 
miscellaneous writer and academician (1785), was born at Lyons. I'he first part, cast in dialogue form, contains a detailed exposition 
He was educated by the Jesuits in his native tmvn, and at the of his method. Then follow The Bort^hesc Gallery, a reissue of his 
Sorbonne; he then took holy orders, but his de.signation of abhe former articles with many imi>ortan! additions, and The Doria 
was the chief thing clerical about him. He had a ready and biting Gallery, an entirely new contribution. The second volume deals 
wit, and Voltaire called him ‘‘L’Abbe Mord-les.'^ A year before with the galleries of Munich and Dresden, and is a revised edition 
his death in Paris (Jan. 12, 1819) he brought out four volumes of of the first two parts of the original book of 1880; but here again 
Melanges de littcrature et de philosophie du XVIIB' siecle, com- copious additions rendered it practically a new book. The third 
posed chiefly of selections from his former publications. IIi.<; volume was to treat of the Berlin gallery, and was also to contain 
valuable Memoires sur le XVIIB siiicle ct la Revolution (2 vols., an exhaustive account of the drawings of Italian masters, but it 
j82i), appeared po.sthumou.sly. was not carried out. Morelli w’as taken seriously ill in Feb. iSgi 

A bibliography of his numerous works is given in Querards La and died at Milan on Feb. 28. 

France litUrairc, vol. vi.; see also Sainte-^Heuve, Causerirs du Inndi, 

vol. i. MORELLI’S METHODS 

MORELLI, GIOVANNI ( 1816-1S91), Italian patriot and j Morelli found art criticism uninspired, unscientific and prac- 
art critic, born at Verona on Feb. 16, 1816, was educated first at tically worthless. To be of any real value he held that historical, 
Bergamo and then at Aarau in Switzerland. At iS he commenced • documentary and traditional knowledge respecting works of art 
his university career at Munich, being debarred as a Protestant | was only of secondary importance as compared with the evidence 
from entering any Italian college, and became the pupil of Ig- ; b) be derived from the study of the pictures themselves. He con- 
natius Ddllinger, the celebrated professor of anatomy and phy- ! tended that art criticism must be conducted on scientific prin- 
siology. He specially devoted him.self to natural philosophy and | and follow a strict course of inductive reasoning. A paint- 

medicine but w’as also keenly interested in all .scientific and j big .should lx* subj(‘cled to a searching analysis, and each of its 
literary pursuits. His brilliant gifts and independence of thought | component parts and minutest details to methodical investigation, 
and judgment attracted the attention of the mo.st distinguished | Studying one day in the Uffizi, it suddenly struck him that in 
men of the day. In Paris his intimacy with Otto Miindler was not ! picture by Botticelli containing several figures the drawling of 
without its effect in determining the direction of his future .studies; ! fhe hand.s was remarkably similar in all; that the same character- 
and while in Switzerland, he formed a friendship with Louis | i^'lic but plebeian type, with bony lingers, broad scjuare nails, and 
Agassiz, wiiose teaching made a lasting impression noon him. i dark outlines, was repeated in every figure. I'urning to the ears. 
On his return to Italy in i8,^o he became associated in Florence j be ob.served that they also were drawm in an individual manner, 
with the patriots who were w'orking for the deliverance of their | 1 ben he e.xamined other works by this painter, and found that 
country from Austrian rule. He took part in the w’ar of i8.ps, and ! Ibe .same form. s were e.xactly repeated, together with other indi- 
was chosen by the provisional Lombard government to plead j ybiual traits which seemed distinctive of the master: the character- 
the cause of Italian unitv before the German parliament. | bstic type of head and exjjression, th(‘ drawing of the nostrils, the 

In i860 Victor Emmanuel named Morelli a citizen of the Sar- ; vitality of movement, the disiuisition of drapery, harmony of 


(linian kingdom, and in the next year he W’as elected dejiuty for 
bergamo to the first free Italian parliament. lie was a staunch 
supporter of Cavour, and exercised a considerable influence over 
the mo.st prominent statesmen of the Right, wdio valued his 
sound judgment, integrity, moderation and foresight. .After his 
election he drew the attention of parliament to the urgent need of 
reform in the administration of matters relating to the fine arts 
and a commi.s.sion wms appointed to bring i.nder government con- 
trol all works of art which could be considered public pro|)erly. 
The commission, of which Morelli was pre.sident, began its work 
in Umbria and the Marches, and he appointed as his secretary 
B. Cavalcaselle, w'ho was then engaged in collecting materials 
for a work on Italian art. Much that Cavalcaselle then learneil 
fiom his chief was embodied in the well-known History of Paint- 
ing, published in 1S64 in conjunction wfith Sir Joseph Crowe. 

The immediate result of Morelli's first labours in the Marches 
was an enactment, which bears his name, prohibiting the sale 
of works of art from public and religious institutions. In 1873 
he became a senator of the kingdom of Italy, having voluntarily 
resigned his seat in the Lower House ow’ing to the inireasingly 
democratic tendencies of the Chamber. In Milan, his home, he 
published some of his researches into the history of Italian art. 
In order to be free to speak his mind unre.servedly, he adopted a 
pseudonym and wrote in German. His first contributions, a .series 
of articles on the Borghese gallery. wTre published in Lutzow s 
Zeitschrift fur bildende Kunst (i874-7b)* Poking as an art -loving 
Russian, he adopted the pseudonym of Ivan Lcrmolieff an 
anagram of his own name with a Russian termination—and de- 
s>cribed his essays as Ein kritischer Versuch, translated from the 
Russian by Johannes Schwarze — a Germanized form of Morelli. 

^n 1880 Morelli published under the same pseudonym, ; 
^Cerke itaUenischer Meister in den Galerien von MUnchen, res- 


I colour (when* it had not been tampenjcl with by the restorer), 
and quality of land.scape. 

In all Botticelli's true works the presence of these and other 
characteristics jinulaimed their genuineness. In jiaintings where 
the forms and types were those of the jiainter, liut where vitality, 
movement, and all d(‘eper qualities were ab.scnt, Morelli recog- 
nized works executed from the master’s cartoons; while in pic- 
tures where neither tyixs nor foiips responded to the test, and 
w'here only a general family likvne.ss connected them with Bot- 
ticelli he discerned the jiroductions of pujiils and imitators. After 
api)lying his method to the works of Botticelli, he examined those 
of (»*her I’lorentine masters, and afterwards of painters of other 
Italian .schools, everywhere meeting with results to him not less 
convincing. If the* drawing of the hand and ear were not always 
comspicuous, there were other peculiarities of this language of 
form to aid in the identifnation of a ma.'.ter: the treatment of the 
hair, as in Piero dei Franceschi; the indication of the sinews, as in 
Fopyia: the drawing of the eye, as in Liberale da Verona; the 
modelling of the eyelid and upper lip, as in Ambrogio de Predis; 
the form of fhe feet, as in Luini. In short, all apparently insig- 
nificant details were of impiortance in his plan of study, for to 
him they were like the signature of the master. (C. J. Ff.; X.) 

MORELOS, an inland State of Mexico on the southern slope 
of the great Mexican plateau, lying south of the Federal Di.strict, 
wdth the .States of Puebla on the east and south-east, Guerrero on 
the south, and Mexico on the west, north and north-east. Pop. 
f 1921 ) 103.440, including a large percentage of Indians and mixed 
bloods. Area 2 773 sq. miles. Its surface is roughly broken by 
mountain ranges extending southward from the Sierra de Ajusco, 
forming many valleys opening southward. It is drained by the 
Amacu.MC river, a northern tributary of the Mescala, nr Balsas. 
There is a wide variation of climate for so small a territory, the 
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higher elevations of the Sierra de Ajusco being cold and humid 
(the Mexican Central crosses the range at an elevation of 9,974 
ft.); the lower spurs mild, temperate and healthy, the lower 
valleys sub-tropical, hot and unhealthy. The rainfall is light in 
the lower regions and irrigation is generally employed. Morelos 
is one of the most flourishing agricultural States of Mexico, pro- 
ducing sugar, rice, Indian corn, coffee, wheat, fruit and vegetables. 
Although the State is supposed to 
have several of the minerals 
found in this part of Mexico 
(silver, cinnabar, iron, lead, gold, 
petroleum and coal), its mining 
industries continue undeveloped 
and neglected. 

After the capital, Cuernavaca, 
the largest city in the State 
is Cuautla Morelos, or Ciudad 
Morelos (pop. 4.462 in 1921), 

27 m. east by south of Cuerna- 
vaca, on the liiteroccanic railway, 
and in a rich sugar-producing dis- 
I rict ; it has large, modern sugar 
mills. There are hot sulphur 
springs here. The town is cele- 
brated in Mexican history for the intrepid defence of the place by 
Jo.se Maria Morelos (1765-1815), the patriot leader, against a 
greatly siiiierior royalist force, from Feb. 19, to May 2, 1812, when 
he cut his way through the attacking army and escaped. Other 
important towns are Vautepec (2.537 in 1921), 16 m. east of 
Cuernavaca, on the Interoceanic line; Tetecala, 13 m. south-west 
of the capital, a characteristic Indian town near the pyramid of 
Xochicalco. and Jojutla, 2 t m. south of the capital, on the Inter- 
occanic railway rear the southern boundary of the State. Lake 
Tequesquiten was formed by the subsidence of a large area about 
the middle of the 19th century, carrying with it an oid town. The 
spire of the old church is still seen in the middle of the lake. 

MOREPORK, the name given to two birds, from a fancied 
resemblance of their calls to these words. One is the Australian 
species of frogmouth (q.v.). related to the goatsuckers and night- 
hawks. The other is a small brown owl of New Zealand (Spilo- 
cldiix noiae-zcalandiae), still fairly common, which haunts the 
I lumps of Maori bu.sh and calls in the twilight. Maori names for 
I his owl are rum and koukou, both being attempts to turn his cry 
into words; he plays a lively part in Maori bird lore. 

MORESNET, a small area of Belgium on the German border, 

4 m. S.VV. of Aix-la-Chapelle. See Eupen and MALMfaJY. 

MORETON BAY CHESTNUT or AUSTRALIAN 
CHESTNUT, a tall tree known botanically as Castanospermum 
uiistrale (family Leguminosae), native of Queensland and New 
South Wales. The pods are almost cylindrical, about 9 in. long 
and 2 in. broad, and are divided interiorly by a spongy substance 
into three to five cells, each of which contains a large chestnut- 
like seed. The seeds are roasted and eaten by the natives; the 
timber, which somewhat resembles walnut, is soft, fine-grained, 
and takes a good polish, but is not durable. 

MORETO Y CAVANA, AGUSTIN (161S-1669), Span- 

i.sh dramatist and brilliant plagiarist. His adaptations are remark- 
able for their charm and skill; the most celebrated is El Desden 
con el Desden, whose episodes are taken from four separate plays 
of Lope de Vega. 

MORETTO, IL (1494-1554), Italian painter of the Brescian 
school. His real name w^as Alessandro Bonvicino. He was probably 
born at Brescia, and was a pupil of Fiorante Ferramola, a Bres- 
cian follower of Foppa. It has been said that Moretto’s works 
display the influence of Titian, of Raphael, and of other contem- 
Iiorary masters. He was, however, a strong individuality with a 
distinctive style of his own. His conception of form was strong 
and elegant; his sense for colour harmonious and decorative. His 
compositions are bathed in a cool, silvery tone, his figures are 
modelled by a fine play of light and shade. As a portraitist be 
went beyond the rendering of external form, penetrating into the 
character and disposition of his sitters. He worked chiefly in 


Brescia, where his paintings can best be studied. In 1529 he wa 
in Bergamo; in 1540-41 in Milan and Verona. He died at Bresci 
on Dec. 29, 1554. 

His earliest picture, dated 1518, is the “Christ bearing th 
Cross,” at the Town gallery of Bergamo; the frescoes in tli 
Corpus Domini chapel of San Giovanni Evangelista at Brescia ar 
dated 1521. In the decoration of this chapel he collaborated wit 
Romanino, another leading painter of Brescia. Among his firs 
paintings are the ceiling fresco representing the “Vision o 
Moses,’’ and other paintings in the Galleria Martenengo at Bres 
cia. The churches of Brescia possess many altar pieces by him 
among which the “Coronation of the Virgin,” in San Nazzaro < 
Cclso, is perhaps the most notable. In the church of Paitonc 
near Brescia, is “The Virgin appearing to a Shepherd Boy.” Ther 
is a large, well-composed picture representing “Christ in the housi 
of Levi” in the nuns’ gallery of Santa Maria della Pieta in Venice 
dated 1544. The Vienna gallery has a “St. Justina,” perhaps hi 
finest work. The National Gallery, London, has three fine por 
traits and several other works, the Johnson collection in Phi la 
delphia a “Madonna and Donors”; the Metropolitan Museum o 
Art at New York a “Christ in the Desert,” a charming earl^ 
work, and an “Entombment,” dated 1554, which is his lale.^ 
known work. His foremost pupil was the famous portrait painte 
Giambattista Moroni. 

See Crowe and Cavalcaselle, History of Painting in North Italy (2n< 
ed. 1912) ; G. Morelli, Italian Masters in German Galleries (1883) ; 8 
Fenaroli, Alessandro Bonvicino (1875). (I. A. R.) 

MORET Y PRENDERGAST, SEGISMUNDO (183s 

1913), Spanish politician, was born at Cadiz on June 2, 1838. 
was educated at the Central University, Madrid, and became pro 
fessor of political economy there. In 1863 he entered the (^orlc; 
as a Liberal, took part in the revolution of jS 68 and in the con 
stituent assembly of 1869. Colonial secretary in 1870 under Gtai 
oral Prim, and later finance minister, he was for a few inorilh^ 
in 1S72 Spanish ambassador to Great Britain, and after resigniiiji 
this post accepted the directorship of a large London bank. A 
year later he returned to Spain. He re-entered Parliament ir 
1879, helped to found the Democratic dynastic parly. lit 
was minister for foreign affairs under Sagasta in 1885 and ugaii 
in 1S93-4, minister of the interior 1885-S, and minister of col 
onies 1897. In this capacity he advocated the grant of autonoin> 
to Cuba and Porto Rico, and was opposed to the war wiiii 
America of 1S98. He was Prime Minister in 1905-6 and again 
in 1909, and at the time of his death in Madrid on Jan. 28, 1913 
was president of the Chamber. 

MORGAGNI, GIOVANNI BATTISTA (1682-1771) 
Italian anatomist, was born on Feb. 25, 1682 at Forli. Aftci 
graduating in 1701 at Bologna in philosophy and medicine, lit 
acted as prosector to A. M. Valsalva (one of the distinguished 
pupils of Malpighi), whom he assisted in preparing his ccie* 
brated Anatomy and Diseases of the Ear (1704). When \’al 
salva was transferred to Parma, Morgagni succeeded to his ana 
tomical demonstratorship, but after a time gave up his post and 
spent two or three years at Padua, where in 1710 he succeeded 
his friend, Domenico Guglielmini, as professor of medicine 
In 1715 he was promoted to the chair of anatomy in which he 
enjoyed a stipend that was increased from time to time by ^olc 
of the senate until it reached 1,200 gold ducats. He was hon- 
oured by various academies, by cardinals and popes, and wa." 
elected patron of the German students of the university. Mor- 
gagni died at Padua on Dec. 6, 1771. 

Although his Adversaria anatomica (1706-19) had established 
his reputation as an accurate anatomist, it was not until i7df 
when he was in his eightieth year, that he brought out the gi'-o 
work which made pathological anatomy a science, and diveiud 
the course of medicine into new channels of exactness — the !)•' 
Se^hus et cansis morborum per anatomem itidagatis (often rc' 
printed, Eng. trs. 1769). It treats of the morbid conditions ot 
the body a capita ad calcem, and contains records of some 040 
dissections, the symptoms during the course of the malady and 
other antecedent circumstances being always prefixed with more 
or less fullness. Although he was the first to demonstrate the abso- 
lute necessity of basing diagnosis, prognosis and treatment on a 
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comprehensive knowledge of anatomical conditions, he made no 
attempt to exalt pathological anatomy into a science discon- 
nected from clinical medicine and remote from practical needs. 

Bibliography.— Morgagni’s collected works were published at Venice 
in 5 vols. in 1765. His biography was published by Mosca at Naples 
in 1768. See also prefix to Tissot’s 1779 edition of the Dc Sensibus, 

MORGAN, ARTHUR ERNEST (1878- ), American 

engineer and college president, was bom at Cincinnati (O.), on 
June 20, 1878. He received his early education in the high school 
at St. Cloud (Minn.), and then spent three years in Colorado in 
various occupations, including a short term at the University of 
Colorado. Returning to Minnesota, he worked for his father, a 
land surveyor, and studied engineering at night. In 1902 he com- 
menced to practise for himself at St. Cloud, making a special 
study of floods iind flood control. In 1907 he became supervising 
engineer of U. S. Government drainage investigations, but in 1909 
founded the Morgan Engineering Company, of which he became 
president. His firm undertook many reclamation projects in the 
southern States. In 1921 he was appointed president of Antioch 
college, Yellow Springs (O.), which was reorganized under his 
inspiration. (See Antioch Collicge.) He was the author, among 
other works, chiefly technical, of The Miami Valley and the jqi^s 
F lood (1917) and of My World (1927), an expansion of a sylla- 
bus used for some years in classes at Antioch college. 

MORGAN, DANIEL (173^-1802), American soldier, was 
born in Hunterdon county, N.J., in 1736, of Welsh ancestry. 
In 1753 he removed to Virginia. In June, 1775, Ihc 

outbreak of the War of Independence, he was commissioned a 
captain of Virginia riflemen. In the winter of 1775 he accom- 
panied Gen. Benedict Arnold to Canada, and in the assault on 
Quebec (Dec. 31) he and his riflemen penetrated well into the 
city, where he was hemmed in and was forced to surrender. Late 
in 1776 he was released, and soon after commissioned colonel. 
In Sept. 1777 he joined Gen. Horatio Gates, then engaged in 
the campaign against Gen. Burgoyne, and took part in both battles 
of Saratoga. In July, 1 779, he resigned from the army and retired 
to Virginia. After the battle of Camden, however, he joined 
Gates at Hillsborough, N.C., took command of a corps, and was 
made brigadier general. In Jan., 1781 Cornwallis and Tarleton 
attempted to entrap him, but at Cowpens (Jan. 17) he defeated 
Tarleton and then escaped from (Tirnwallis into North Carolina. 
In Nov. 1794 he commanded troops sent to suppress the Whisky 
Insurrection in western Pennsylvania. He was a Federalist repre- 
sentative in Congress in 1797-99, nnd died in Winchester, Va., 
July 6, 1802. 

See James Graham, The Life of General Daniel Mori>an of the 
Virf^inia Line (1856) ; and Rebecca McConkey, The Hero of Cowpens 
(New York, 1885). 

MORGAN, SIR HENRY (c. 163571088), Welsh buccaneer, 
and lieutenant-governor of Jamaica, is said to hav** been kidnapped 
as a boy at Bristol and sold as a slave at Barhadoes, thence making 
his way to Jamaica, and is possibly to be identified with the^ Cap- 
tain Morgan who accompanied the expedition of John Morris and 
Jackman when Vildemos, Trujillo and Granada were taken. In 
1 666 he commanded a ship in Edward Mansfield s expedition 
which seized the island of Providence or Santa Catalina, and 
shortly afterwards was cho.sen by the buccaneers as their ad- 
miral.” In 1668 he was commissioned by Sir Thomas Modyferd, 
the governor of Jamaica, to capture some Spanish prisoners, in 
order to discover details of the threatened attack on Jamaica. He 
took Puerto Principe, Porto Bello on the mainland, and collected 
a large sum from the governor of Panama. Entrusted with another 
expedition by Modyford against the Spaniards, he ravaged the 
coast of Cuba, and in 1669 sacked Maracaibo, and afterwards 
Gibraltar. Returning to Maracaibo, he found three Spanish ships 
Waiting to intercept him; but these he destroyed or captured, 
recovered a considerable amount of treasure from one w'hich had 
sunk, and exacted a hea\^ ransom for evacuating the place 

On his return to Jamaica a new commission was given to Mor- 
Kan, as commander-in-chief of all the ships of war in Jamaica, to 
levy war on the Spaniards. He recaptuied the island of Santa 
Catalina in Dec. 1670, and in 1671 took Panama. Meanwhile on 


July 8, 1670, a treaty had been signed between Spain and England, 
and both Modyford and Morgan were ordered home under arrest 
to answer for their conduct. Morgan, however, soon gained the 
king s favour, and in 1674 was appointed lieutenant-governor of 
Jamaica and was knighted, leaving England in December. He was 
charged by Lord Vaughan, afterwards earl of Carbery, the gov- 
ernor, soon after his appointment, of encouraging privateering: he 
intrigued against his colleagues and successive governors of 
Jamaica, and participated in various drunken orgies. Finally, on 
Oct. 12, 1683, he was suspended in Jamaica from all his employ- 
ments. He died in Aug. 1688. 

Sec A. O. Kxqiiemclin (one of Morgan’s buccaneers), Buccaneers of 
America (1684, reprinted iSgi); A. Morgan, History of the Family 
of Morgan (1901) ; J. L. Phillips, Sir Henr\ Morgan (1912). 

MORGAN, JOHN HUNT (1825-1864), American Confed- 
erate soldier, w\as born in Huntsville. Ala., on June i, 1825, and 
was brought up near Lexington, Ky. In the Mexican War he was 
a first lieutenant of a cavalry regiment. On the outbreak of the 
Civil War he joined the Confederate army and, being an aide scout, 
was made commander of a cavalry .s(|uadron. He was commis- 
sioned a colonel after the battle of Shiloh, and in July 1862 made 
the first of his famous raids, threatening Loui.sville and Cincin- 
nati. In August and September he took part in General Braxton 
Bragg’s invasion of Kentucky, and again threatened Ohio. In 
December he defeated the Union garrison at Hartsville, Tenn., 
was commissioiu.d brig.-gencral for this success, and soon after- 
ward again raided Kentucky. I'o cover Bragg’s movement from 
TuIIahoma to Chattanooga Morgan made, in July 1863, his raid 
into Indiana and through Ohio, though Bragg had instructed him 
to coniine himself to Kentucky. With 2,460 men he crossed the 
Cumberland, near Burkesville, Ky., on July 2; on the 5th he cap- 
tured a garrison at Lebanon, and on the 13th enten^d Ohio near 
Harrison. The regular cavalry was now close behind him. He 
marched through the suburbs of Cincinnati on the night of the 
13th and on the i8th reached Portland, near Buffington island, 
where in a sharp battle he lost 600 or more men, and as many 
more surrendered. On the 26th he surrendered to General 
Shackelford at New Lisbon. Tic was imprisoned in the peniten- 
tiary at Columbus, from which on ihe night of Nov. 27 he es- 
caped. Jn the spring of 1864 he was put in virtual command of 
the department of south-western Virginia, and late in August he 
took command at Jonesboro, Ga. fJn Sept. 4 he was shot in a 
garden in Greenville, Tenn., having been betrayed, it appears, to 
llw* Federal s. 

See Basil W. Duke, History of Morgan's Cavalrv (1867). 

MORGAN, JOHN PIERPONT (1837-191,0, American 
financier and banker, was bom in Hartford, Conn., on April 17, 
1837, a son of Junius Spencer jMorgan (1813-90), who was a 
partner of George Peabody and the founder of the house of J. S. 
Morgan and Co. in London. He was educated at the English High 
.school in Boston and at the University of Gottingen. In 1857-60 
he worked in the New York banking house of Duncan, Sherman 
and Co.; from i860 to 1864 was agent and attorney in New 
York for George Peabody and Co. of London, and afterwards 
for its successor, J. S. Morgan and Co., of which he became head; 
in 1864-71 was a member of the firm of Dabney, Morgan and 
Co., and in 1871 he entered the firm of Drexel, Morgan and Co., 
which, in 1895, became the firm of J. P. Morgan and Company. 

This firm, which was closely associated with Drexel and Co. 
of Philadelphia, Morgan, Harjes and Co. (successors to Drexel, 
Harjes and Co.) of Paris, and Morgan, Grenfell and Co. (before 
1910 J. S. Morgan and Co.) of London, became, largely through 
Morgan’s ability, one of the most powerful banking houses in 
the world. It carried through the formation of the United States 
Steel Corporation, harmonized the coal and railway interests of 
Pennsylvania, and purchased the Leyland line of Atlantic steam- 
ships and other British lines in 1902, thus effecting an Atlantic 
shipping “combine” (see Steamship Lines); and it, or the 
banking houses which it succeeded, reorganized num^Tous rail- 
ways including the Chesapeake and Ohio: the Erie and the 
Reading; the Northern Pacific; and the Baltimore and Ohio. In 
1895 the banking house of J. P. Morgan and Company supplied 
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the United States Government with $62,000,000 in gold to restore 
the Treasury gold reserve to $100,000,000. Morgan was an en- 
thusiastic yachtsman, whose “Columbia” defeated the “Sham- 
rock” in 1899 and 1901 for the “America’s” cup; a notable col- 
lector of books, pictures and other art objects, many of which 
he gave to the Metropolitan Museum of Art (of which he was 
president) ; and a generous benefactor of the American Museum 
of Natural History, the Metropolitan Museum of Art, Harvard 
university (especially its medical school), the Lying-in hospital 
of the city of New York and the New York trade schools. He 
died in Rome March 31, 1913. 

His will provided that after the distribution of enumerated 
bequests amounting to about $17,000,000, chiefly to his family, 
the residue of his estate should pass to his son, John Pierpont 
Morgan. In 1916 the estate was finally appraised at $69,449,732. 
He left only some $700,000 to charities; but while living he had 
been a generous giver, and in his will suggested that his son con- 
tinue certain accustomed annual contributions. His works of 
art and books were left to his son without restrictions, although 
in his will he said : “It has been my desire and intention to make 
some suitable disposition of them or of such portion of them as 1 
might determine, which would render them permanently available 
for the instruction and pleasure of the American people.” In the 
summer of 1913 most of the art collection was placed as a loan 
exhibit in the Metropolitan Museum of Art, New York city. 
Later, some items, mostly replaceable, were sold. The remainder, 
consisting of over 3,000 pieces, was presented to the museum by 
the son in Dec. 1917, and a new wing was added to the building 
to house them permanently. This was opened in June 1918. This 
collection covered all periods and included matchless bronzes, 
enamels, porcelains and tapestries. The library (dedicated by the 
.son by public charter in 1923 as an institution of re.search for 
scholars and provided with liberal endowment, in memory of his 
father) was appraised at $7,500,000, and con.sisted of about 
25,000 vol. of illuminated manuscripts, early printed books, ex- 
amples from famous presses and association copies. 

MORGAN, JOHN PIERPONT, JR. (1867- ), son of 

John Pierpont Morgan (1837-1913), succeeded his father and 
continued as active head of J. P. Morgan and Company, and of 
its associated banking-houses in Philadelphia, London and Paris. 
He was born at Irvington, N.Y., on Sept. 7, 1867, prepared for 
college at St. Paul’s school and graduated from Harvard in 1889. 
He received the honorary degree of LL.D. from Cambridge uni- 
versity in 1919 and from Harvard in 1923. In 1891 he became 
a member of the firm of which his father was the head, and later 
silent eight years with the London house of J. S. Morgan and Com- 
pany, now Morgan, Grenfell and Company. Within 16 months 
after Morgan succeeded his father in 1913 as head of the hou.se, 
the World War began. Almo.st immediately the finance depart- 
ment of the City of New York became confronted with a grave 
situation. Owing to the dislocation of the foreign exchanges, the 
City of New York found itself unable to meet its obligations 
maturing in London and Paris, aggregating upwards of $80,000,- 
000. Thereupon Morgan organized a successful bankers’ .syndi- 
cate for $100,000,000 gold, through the operation of which the 
city's credit was maintained intact. 

Within a year the British Government, followed by the French 
Government, enlisted the services of Morgan and his partners 
to undertake the work of co-ordinating and finally purchasing 
in the United States their all-important supplies of foodstuffs and 
munitions. The purchases which the firm made for the British 
and French Governments aggregated several billion dollars, and 
the work which the Morgan firm accomplished in organizing 
sources of industrial supply in America proved of great service 
to the U.S. Government when, two years later, in 1917, it under- 
took to secure its supplies upon a huge scale for the prosecution 
of its part in the war. Before America’s entry into the war, Mor- 
gan undertook the work of financing a great part of the Allies’ re- 
quirements for credits in the United States, and prior to April 
1Q17 had arranged total loan issues to the British and French 
Governments of $1,550,000,000. During the period of world re- 
construction following the war, Morgan continued active; the 


loans to Great Britain, France, Belgium, Italy, Austria, Switzer- 
land, Japan, Argentina, Australia, Cuba, Canada and to Germany 
under the Dawes Plan, issued by the firm of J. P. Morgan and 
Company, aggregated between April 1917 and April 1926 approxi- 
mately $1,700,000,000. During America’s participation in the 
war Morgan served as a member of the Liberty Loan and other 
important committees. For five years he was a member of the 
advisory council of the Federal Reserve Board. In 1922, at the 
request of the reparations committee, he served at Paris upon a 
committee of bankers whose report, laying down the essentials 
of the German reparations problem, was an important preliminary 
to the work of the Dawes committee two years later. In 1929 he 
served as an unofficial American delegate at the conference of 
experts which opened in Paris on Feb. 9 with the hope of making 
a final and definite settlement of the reparations problem. 

In 1920 Morgan presented his residence at Prince’s Gate, in 
London, to the U.S. Government for an embassy. In 1923, by 
public charter, he dedicated his father’s library (to which he had 
made important additions) as an in.stitution of research for 
scholars, at the same time providing liberal endowment for it. 

MORGAN, LEWIS HENRY (i8i8-i88i), American eth- 
nologist, was bom near Aurora (N.Y.) on Nov. 21, 1818. He 
graduated in 1840 from Union college, and was admitted to the 
bar and practi.sed at Rochester (N.Y.). His interest in the 
Iroquois tribe led him to live among them, studying their social 
organization. In Oct. 1847 he w^as formally adopted into the 
Hawk clan of the Seneca tribe, and received the name “Ta-ya- 
da-o-wub-Rub.” The fruit of his researches was The League oj 
the Iroquois (1851; new ed. 1904 and 1922). The success of 
the book encouraged him to further research, resulting in his 
Systems of Consanguinity and Affinity of the Human Family 
(1869). In 1877 he added to his reputation by publi.shing Ancient 
Society, or Researches in the Lines of Human Progress from 
Savagery, through Barbarism, to Civilization, Morgan was a 
member of the New York assembly in 1861 and of the New York 
senate in 1868-69. In 1S80 he was president of the American 
Association for the Advancement of Science. He died in Roches- 
ter (N.^^) on Dec. 17, 1881. In addition to the works above 
mentioned, he published The American Beaver and his Works 
(1868), and Houses and House-life of the American Aborigines 
(18S1). 

See W H. Holmes’ Biographical Memoir of L, H, Morgan (lOoS). 

MORGAN (SYDNEY) LADY {c. 1783-1859), Irish 
novelist, daughter of Robert Owenson, an actor, was born in 1783, 
in Dublin. She was one of the most vivid and holly discus.sed liter- 
ary figures of her generation. She began her career with a preco- 
cious volume of poems. Her St, Clair (1804), a novel of ill-judged 
marriage, ill-starred love, and impassioned nature-worship, in which 
the influence of Goethe and Rousseau was apparent, at once at- 
tracted attention. But the book which made her reputation was 
The Wild Irish Girl (1806), in which she appeared as the ardent 
champion of her native country, a politician rather than a novelist, 
extolling the beauty of Irish scenery, the richness of the natural 
wealth of Ireland, and the noble traditions of its early history. 
She was known in Catholic and Liberal circles by the name of her 
heroine “Glorvina.” Sydney Owenson entered the household of 
the marquess of Abcrcorn, and in 1812, persuaded by Lady 
Abercorn, she married the surgeon to the household, Thonia.‘^ 
Charles Morgan, afterwards knighted, but books still continued 
to flow from her facile pen. In 1814 she produced her best novel, 
0 *Donncll. She was at her best in her descriptions of the poorer 
classes, of whom she had a thorough knowledge. Her elaborate 
study (1817) of France under the Bourbon rc.storation was ai^ 
tacked with outrageous fury in the Quarterly, the authoress beiuc 
accused of Jacobinism, falsehood, licentiousness and impiety. She 
took her revenge indirectly in the novel of Florence Macartky 
(1818), in which a Quarterly reviewer. Con Crawley, is insulictl 
with supreme feminine ingenuity. 

Of her many other works may be mentioned Passages from my 
Autobiography (1859). She died on April 14, 1859. 

Her autobiography and many interesting letters were edited witl» 
a memoir by W. Hepworth Dixon in 1862. 
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MORGAN, THOMAS HUNT (1866— ), American 

biologist, was born at Lexington, Ky., on Sept. 25, 1866, and edu- 
cated at the State college of Kentucky and Johns Hopkins uni- 
versity (Ph.D., 1890). In 1891 he became associate professor 
:md in 1894 professor of biology at Bryn Mawr college. In 1904 
he was appointed professor of experimental zoology at Columbia 
university. There, in co-operation with his pupils, he carried on a 
Jong series of experimental studies in the laws and mechanism of 
heredity which resulted in theoretical contributions of first im- 
portance to the subject. His observations formed the basis for 
a complicated theory of paired elements, “factors” or “genes,” 
within the chromosome which arc responsible for hereditary unit 
characters of the individual. The nature of these genes, their 
arrangement within the chromosome, their relations with each 
other, and their behaviour in normal inheritance as w’ell as in 
Tiiutation cases constitute the chief subjects of his research. Ilis 
observations and conclusions are published in various scientific 
journals and in his books, which include: Development of the 
Frog's Egg (1887); Regcjieration (1901); Evolution and Adapta- 
tion (190.S); Experimental Zoology (1907); Heredity and Sex 
( 1913) ; Mechanism of Mendelian Heredity (1915); The Physical 
Basis of Heredity (1919); Evolution and Genetics (1925); The 
Theory of the Gene (1926); Experimental Embryologv (1927). 

MORGANATIC MARRIAGE, a form of marriage in 
which the contracting parties are not by birth of ecjual status or 
rank, and under which the wife, if not of equal rank, docs not take 
the rank of her husband, and the children, whether it be the wife 
or husband that is of lower rank, have no right of succession to the 
dignities, fiefs or entailed property of the parent of higher rank. 
Marriage in this form was properly peculiar to the German peo- 
ples, from whom it was adopted by the royal families of other 
countries. Equality by birth {Ebenbiirtigkeit) was formerly 
throughout Germany the necessary condition to a complete and 
perfect marriage, but in more recent times it was applic'»blc only 
to members of reigning or “mediatized” houses. In the constitu- 
tion of the various states, and in the “house laws” (Hausgesetze) 
of the reigning families, the rules were laid down as to what con- 
stituted Ebenbiirtigkeit. In Great Britain the regulations as to 
the marriages of members of the royal family are contained in 
the Royal Marriage act 1772 (see Marriage). The term “morga- 
nntic marriage” is applied generally to any marriage of a ])er.son of 
royal blood with one of inferior rank. Such marriages arc 
recognized as fully binding by the church, the children are legiti- 
mate, and no other marriage can take place during the lifetime of 
the contracting parties. 

MORGAN CITY, a city of St. Mary parish, Louisiana, 
r.S.A., 80 m. W.S.W. of New Orleans, on the Atchafalaya river, 
Federal highway 90, and the Southern Pacibc railway. Pop. 5429 
in 1920, 36% negroes. It is the centre of the mu.skrat-raising 
district of the stale, and has a large fish and oyster industry, a 
stone cru.sher making railroad ballast, box factories, saw and 
I^laiiing mills and other manufacturing plants. Its water-borne 
tommcrce (all domestic) amounted in 1925 to 777,211 tons, 
valued at $2,638,568. The city was founded in 1856 and incorpo- 
rated in i860 as Bra.shear City, adopting its present name in 1878. 

MORGANTOWN, a city of West Virginia, U.S.A., the 
county seat of Monongalia county; on the Monongahela river 
and Federal highways 19 and 119, at an altitude of 825 ft., 100 m. 

of Pittsburgh. It is served by the Baltimore and Ohio and the 
Monongahela railways and river steamers. The population w’as 
^ 2,1 27 in 1920 (90% native w’hite) and w'as estimated locally 
‘U 22,000 in 1928. It is the seat of West \ irginia university (estab- 
lished 1867), which has a 50 ac. campus on the river, farms of 
TOO ac. a mile distant, and an enrollment in 1926-27 of 3,849 
Students at Morgantown, with 1,205 more in extension ^«urses 
i>dven in various mining towns and industrial communities through- 
out the state. Morgantown is a coal-mining centre and has \a- 
rious manufactures (especially cut glass, wire glass, window g ass 
‘Old watch crystals), with an output in 1925 valued at $3-7.^9<9*^ 
'I'he city was founded in 1768 by David and Zackwill Morgan. It 
'vas incorporated as a town in 1785^ and chartered as a city in 
^905, after the annexation of Greenmont, Seneca and Sou 
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Morgantown. 

MORGARTEN, the name of the pasture slopes that descend 
westwards to the south end of the lake Aegeri in the Swiss 
canton of Zug, about 2m. by road from the Sattel station on the 
railw'ay line from Schwyz to Zurich. It was at the foot of these 
slopes and on the shore of the lake that the small Swiss force 
defeated the large Austrian army, advancing from Zug on Schwyz, 
on Nov. 15, 1315, and so laid the foundations of Swiss liberty. 
For an account of the battle and its military significance see Swiss 
Wars. As the lake has .shrunk, the exact site of the battle has been 
disputed. 

The original accounts of the battle arc collected in part Hi. (1884) of 
the Milti'ihmgcn of the Historical Society of Schwyz. See also the 
careful study in K. Hurkli’s Ein Dcnkmal am Morgarten; uu) ist sein 
Platz? (Zug, 189s). 

MORGEN, a unit of measurement of land in Holland and the 
Dutch colonie.s, and hence still current in South Africa, equiva- 
lent to about 2 acres. It is also used in Prussia, Norway and Den- 
mark, where it equals about two-thirds of an acre. The word 
is usually taken to be the .same as the German and Dutch word 
for “morning,” the area of a “morgen” being equal to that covered 
by a morning’s ploughing. 

MORGHEN, RAFFAELLO SANZIO (175S-1833), 

Italian engraver, was born at Naples on June 19, 175S. He studied 
first under his father, and then under the celebrated Volpato. He 
assisted this master in engraving the famous picture.s of Kaiihael 
in the Vatican, and the print which represents the miracle of 
Bolsena is inscribed with his name. He married Volpato’s daughter, 
and removed to Florence to engrave the masterpieces of the 
Florentine gallery. The grand duke commissioned him to engrave 
the “Last Supper” of Leonardo da Vinci. In 1812 Napoleon 
invited him to Paris and p.iid him the most flattering attentions. 
He died at Florence on April 8, 1833. 

MORIAH, a place-name of ancient Palestine with two dis- 
tinct connotations, (i) A land entirely unknown, on a mouiuain 
in which Abraham offered I.saac (Gen. xxii. 2). Traditionally, 
“the land of Moriah” is identified with the site of the Temple at 
Jerusalem, except by the Samaritans and a few western scholars 
(such as Dean Stanley) who accejit their belief that the mountain 
was Gerizim. (2) The upper part of the hill of Ophel, the 
threshing ll(H)r ot Araunah, upon which Solomon erected the 
Temple, was once called Mount Moriah (2 Chron. iii. i). Whether 
this name be derived from the corruption in Genesis or not can- 
not be definitely decided; the testimony of Jo.sephus, who often 
names the temple hill “Moriah,” is of course not original. 

MORIER, JAMES (1780-1849), English traveller and au- 
thor, was born in 1780. Through the influence of his uncle. 
Admiral William Waldegrave, Baron Radstock, he entered the 
diplomatic .service, and as secretary to Lord Elgin followed the 
grand vizier in the Egyptian campaign. From 1810 to 1816 he 
was the Hrili.sh repn*sentative at the court of Persia. His endur- 
ing fanu rests on The Adventures of Ilajji Baba of Ispahan (1824) 
and The Adventures of Ilajji Baba of Ispahan in England (1828), 
one of the most entertaining books on the Ea.st ever written, and 
a most amusing satire on western civilization. Ilajji Baba has 
been freciuenlly reiirinted. Morier died at Brighton on March 23, 
1849. He al.so wrote hooks about his Eastern experiences. 

MORIER, SIR ROBERT BURNETT DAVID (1826- 
1893 ), Briti.sh diplomatist, was born at Paris on March 31, 1826. 
On leaving Balliol College, Oxford, where his life-long friendship 
with Jowett had begun, he obtained an appointment in the Edu- 
cation Department, hut resigned in 1852, and in the following 
year became attache at Vienna. In the succeeding years he w’as 
attached to almost every court in Germany. While secretary of 
legation at Darmstadt in 1866-71, he became a trusted adviser 
of the crown prince.ss, and through her acquired an intimate 
friendship with the crowm prince (aflerw'ards the emperor Fred- 
erick III.). Bismarck, already jealous of Brithsh influence at 
court, honoured Morier with a hatred not lessened by the fact 
that Morier’s knowledge of German politics was unrivalled out- 
side Germany. On leaving Darmstadt, Morier became charge 
d'affaires, first at Stuttgart and then at Munich, and in 1876 was 
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appointed minister at Lisbon. He was minister at Madrid from 
1 88 1 to 1884 when he became ambassador at St. Petersburg. 
Bismarck now took alarm at the lessening influence of Germany 
over Russia, and tried to procure Morier’s downfall. The Kdl^ 
nischc ZeituTig declared in Dec. 1888 that Morier had used his 
position at Darmstadt during the Franco-German War to betray 
the movements of the German troops to Marshal Bazaine. The 
authority for this charge was an alleged declaration made by 
Bazaine to the German military attache at Madrid. Bazaine 
had died in September, but Morier had previously procured from 
him a written denial, which he now published in The Times, 
Morier was appointed Lord Dufferin s successor at Rome in 1891 ; 
but before he could lake up office, he died at Montreux on Nov. 
16, 1893. 

Sec Memoirs and the Letters of the Rt. Hon. Sir Robert Morier 
from iti26 to 1876 by his daughter, Mrs. Rosslyn Wemyss (2 vols., 
lyii) and I. Ntumann’s Die Gesrh. der deutschen Reichsgrundung 
nach den Memoiren von Sir Robert Morier (1919). 

MORIKE, EDUARD FRIEDRICH (1804-1875), Ger- 
man poet, born at Ludwigsburg on Sept. 8, 1804, was lecturer 
in literature at the Katharinenstift in Stuttgart from 1851 to 
j 8()0. lie died at Stuttgart on June 4, 1875. Mdrike is the most 
lyrically gifted of all the poets belonging to the so-called Swabian 
school which gathered round Uhland. His works include Gedichte 
(183S; 22nd ed., 1905); Idylle vom Bodensee, oder Fischer Mar- 
tin tiiid die Glockendccbc (1S46; 2nd ed., 1856); Klassische Blu- 
mettlcse (1S40) and several novels, among them the subjective 
and romantic Maler Noltcn (1832; 6th ed., 1901). 

See Morikes Gesammelle Schriften (4 vols., 1878), and the Volks- 
ausgabe (4 vols., 1905). Selections from his literary remains were pub- 
lished by R. Krauss in Eduard Mdrike als Gelegenheitsdichter (1895), 
and his correspondence with Hermann Kurz, Moritz von Schwind and 
Theodor Storm, by J. Bachtold (1885-91); an edition of Morike’s 
Ansgeudhlte Brief e, in 2 vols., appeared 1903-04. See H. Maync, E, 
Mdrike, scin Leben und Dichien (1902 ; 4th rev. ed. 1927) ; K. Fischer, 
Morikes kunstlerisehes Sehafjen und dichierischc Schdpfungen (1903). 

MORIN, JEAN (latinized Joannes Morinus) (1591-1659), 
French theologian, was born in 1591 at Blois, of Protestant 
parents. He learned Latin and Greek at Rochelle, and continued 
his studies at Leiden, subsequently removing to Paris. His con- 
version to the Roman Church is ascribed to Cardinal du Perron. 
In 1618 he joined the congregation of the Oratory, and in due 
course took priest's orders. In 1625 he visited England in the 
train of Henrietta Maria; in 1640 he was at Rome, on the invita- 
tion of Cardinal Barbcrini, and was received with special favour 
by Pope Urban VITI. He was, however, soon recalled to Paris 
by Richelieu, and the rest of his life was spent in incessant literary 
labour. The Histuire dc la delivrance de Veglise chretienne par 
Vemp. Const authi (1630), gave great offence at Rome, and a 
Declaration (1654), directed against faults in the administration 
of the Oratory, was strictly suppressed. So, too, his great work on 
penance gave equal offence to the Jesuits and to Port-Royal, and 
even after his death, in 1659, the polemical vehemence of his 
Exercitationes biblicae long led Protestants to neglect his work in 
which he destroyed the current theory of the integrity of the 
Hebrew text of the Scriptures. 

Morin’s fame rests on his editio princeps of the Samaritan 
Pentateuch and Targum, in the Paris Polyglott, which gave the 
first impulre in Europe to the study of this dialect, which he 
acquired without a teacher (framing a grammar for himself) by 
the study of mss. then newly brought to Europe. 

MORION, a light round-shaped head-piece or helmet 
MORIORI. The Moriori, the almost extinct inhabitants of 
the Chatham i.slands, are a Polynesian people of culture allied to 
that of the Maori of the South Island. But having to contend 
with a more unfavourable environment, their arts and crafts were 
of a ruder kind. They had no cultivated foods, but lived on 
fern-root, eels, fish, karaka berries and birds. Albatrosses were 
obtained by perilous expeditions to the outlying rocks where they 
nested. The clothing of the Moriori was of sealskin and rudely 
woven fiax. Their social organization was similar to that of the 
Maori but they were a peaceful people, quarrels being settled by 
a duel with a kind of single-stick. Hence they were easily con- 


-MORLAIX 

quered and enslaved by a warlike party of Maori in 1835. 

BinLiOGRAPHY. — A. Shand, The Moriori People Mem. Polynesiai 
Soc. II., 1911 ; H. W. Williams, “Language of the Chatham islands,’ 
Transactions N.Z. Institute 51, 1918; and the excellent monograi)! 
of H. D. Skinner, Moriori Material Culture, Mem. Bishop Museum 
vol. ix., No. I, 1923. 

MORISCOS {U,, “little Moors’^), the name given to the 
Spanish Mohammedans who accepted baptism and their de- 
scendants. Many, if not most, of them were in reality of tht 
same race as the Christians, and were descended from converts 
to Islam. By the terms of the capitulation of Granada in 149: 
freedom of worship was secured to the Mohammedans. But at 
the end of 1499 Cardinal Jimenez insisted on adopting coercivi 
measures. A rebellion ensued, and the Mohammedans were sup- 
pressed. Want of power, or other obstacles, delayed the final 
extinction of tolerated Mohammedanism in all parts of Spain 
but by 1525 it was everywhere suppressed. As they were de- 
pendent on the protection of the landlords, the Mohammedans 
were docile tenants, and their competition weighed heavily on 
the Christians. The same quality of industry remained to the 
Moriscos, and excited the envy of their Christian fellow-country- 
men. In 1 568 the government of Philip II. issued an edict, which 
ordered them to renounce all their Moorish ways of life and to 
give up their children to be educated by Christian priests. The 
result was a rebellion in Granada, which was put down with 
great difficulty, the Moriscos being finally expelled from the city 
and scattered over other parts of Spain. The expulsion of the 
whole body of Moriscos from all Spain was decided on in i()o8. 
The edict was published on Sept. 22 1609, and the expulsion 
was carried out with great cruelty. The number driven out has 
been variously estimated at 120,000 or at 3,000,000. 

See H. C. Lea, The Moriscos of Spain: Their Conversion and 
Expulsion (1901). 

MORITZ, KARL PHILIPP (1757-1793), German author, 
was born at Hameln on the Weser on Sept. 15, 1757, of humble 
parentage. He was apprenticed to a hat-maker, but later on 
studied philosophy at Erfurt and Wittenberg in 1777. While on 
a tour through Italy in 1786 he became acquainted with Goethe, 
who interested himself in him. On his return, he became professor 
of archaeology and aesthetics, at the Berlin academy. He died on 
June 26, 1793. Of Moritz^s writings on aesthetic, archaeological 
and philosophical subjects, the little treatise Vher die bildende 
Nachahmung des Schonen (1788; repr. 1888) and Die Gottcrlehrc 
(1791; loth ed., 1855, a reprint in Reclam’s Unlvcrsalbibliothck, 
1878) are important; interesting, too, are the accounts of his 
travels, Reisen ernes Deutschen in England (1788; repr. 1903; 
also trans. into Eng.) and Reisen eincs Deutschen in Italicn 
(3 vols., 1792-1793). But he is best known by his two novels, 
Anton Reiser (1785-1790; new ed. by L. Geiger, 1886) and 
Andreas Hartknopf (1786), which arc mainly autobiographical, 
and give an admirable idea of the intellectual life of the Sturm 
und Drang period of German letters. 

See K. F. Kltschnig, Erinnerungen aus den zehn letzten Lehensjahren 
meines Freundes Anton Reiser (1794) ; Vamhagen von Ense, Denk- 
wurdigkeiien, vol. iv. (1838) ; and M. Dessoir, Karl Philipp Moritz ah 
Aesthetiker (1889). 

MORLAIX, a town of western France, capital of an arroth 
dissement in the department of Finist^re, 37 m. E.N.E. of Brest 
on the railway to Rennes. Pop. (1926) 11,483. Coin finds sug- 
gest that Morlaix was probably occupied in the time of the Rom- 
ans. The counts of Leon held the lordship in the 12th century, 
but the dukes of Brittany disputed possession with them, and in 
1187 Henry II. of England, guardian of Arthur of Brittany. b‘'" 
sieged and took the town. During the Hundred Years’ War M^’f- 
laix was held by French and English in turn, and was pillaged t } 
the latter in 1522. Mary Queen of Scots, on her way to be mar 
ried to the dauphin, made solemn entry into Morlaix in 1548- Tlic 
town having joined the League, the castle was taken by storn. 
in the name of Henry IV. in 1594. Morlaix lies 5 m. from J he 
English Channel in a narrow valley. Below the town the river 
Dossen widens into an estuary, the mouth of which is com- 
manded by the Ch&teau du Taureau, built in 1542 for defence 
against the English. The railway from Paris to Brest crosses 
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the valley on a two-storeyed viaduct 200 ft. above the quays. 
Morlaix contains several wooden houses of the 15th, i6th and 
1 7th centuries. These have large covered courts, with huge open 
lireplaces and carved wooden staircases, supported on pillars, lead- 
ing from the court to the upper storeys. 

The town of Morlaix has a sub-prefecture, besides a tribunal of 
rommerce and a chamber of commerce. The industries include 
the manufacture of tobacco, tanning, brewing and the manufacture 
of casks, wooden shoes and candles; there is an active trade in 
grain, agricultural produce, oil-seeds, leather, wax, honey and in 
horses and other livestock. Fruit and vegetables are exported to 
Oeat Britain and the Channel islands. The port, consisting of an 
outer tidal harbour and an inner basin, admits vessels drawing 
16 ft. at spring tides and 11 ft. at neap tides. 

MORLAND, GEORGE (176,^-1804), English painter of 
animals and rustic scenes, was born in London on June 26, 1763. 
His father and grandfather were both artists, and his mother is 
usually identified with a Maria Morland, who exhibited at the 
Academy in 1785 and 17S6. Morland exhibited sketches at the 
Royal Academy in 1773 when he was only ten years old; he 
exhibited at the Free Society in 1775 and 1776, at the Society of 
Artists in 1777, and at the Royal Academy in 1778. 1779 and 
1780. He studied for a short time at the Royal Academy, but 
Irom the age of 14 was apprenticed to his father, who was 
artist, engraver and picture-restorer. Before his apprentice- 
ship came to an end Romney offered to take Morland into his 
studio for three years, with a .salary of £300 a year, but the 
offer was rejected. As soon as Morland was free from his dull, 
re.spectable home, he began a career of reckless prodigality. In 
1785 he was in France, and in 1786 he married Anne, the sister 
of William Ward, the engraver. 

At this time Morland painted the six pictures known as the 
Laetitia .series, engraved by J. R. Smith, and four other didactic 
works, “The Idle and the Industrious Mechanic” and “The Idle 
Laundress and the Industrious Cottager,” engraved by Blake. 
When he moved from Pleasant Passage, Hampstead road, where 
he lived after his marriage, to Warren place, he began the ex- 
travagant course which ruined him. In 1799 hf* was .sent to 
Ring’s Bench prison, where he lived “within the rules,” occupy- 
ing a .small furnished house in St, George’s Fields with his wife 
and his brother Henry, but keeping his exact residence a secret. 
From this time onward he worked chiefly for his brother, who, 
like his friends, regarded him as a gold mine and exploited him 
shamelessly. Henry Morland found it advantageous to employ 
him at a daily fee of from two to ten guineas. In 1802 he was 
set free, but in 1803 had to place himself in the custody of the 
Marshalsea to avoid his creditors. Dissipation had already ruined 
his health. His left hand was paralyzed, ap; i^leclic fits became 
irequent and his nerves were completely shattered. He now' lived 
tor long periods with his brother, to whom he always returned 
after a fierce quarrel had cau.sed temporary absence. On Oct. 19, 
f8o4, during one of these absences, he was arrested for a small 
‘lelit and taken to a sponging-house. There he stayed, refusing 
»ll offers of help. While trying to make a drawing which could be 
^'old in discharge of the debt he was seized with a fit. Thi.s led to 
•in attack of brain fever of which he died on Oct. 29, 

Morland's career is rcpre.scnted as one long record of impris- 
onments for debt, but his capacity for work was astounding, 
iind when he was not painting he was usually recording impres- 
i'ions. According to one biographer, Dawe, he painted 492 pic- 
• ures for his brother alone between 1796 and his death. 

The finest of his pictures were executed between 1790 and i 794» 
and amongst them his “Inside of a Stable,” in the National 
Gallery, may be reckoned as a masterpiece. His sc^mics in rustic 
and homely life show much instinctive feeling for nature. His 
colouring is mellow, rich in tone, and vibrant in quality, but, 
''ith all their charm, his works reveal often signs of the haste 
'^ith which they were painted and the carelessness with which 
they were drawn. As a painter of English scenes he takes the 
highest position. Many of his best ■works have been well 
rendered in mezzo-tint by J. R* Smith, W. Ward, his brother- 
in-law, P. Dawe, G. Keating, S. W. Reynolds and other engrav- 


ers. He exhibited regularly at the Royal Academy from 1784 to 
1804. but few of his Academy pictures can be identified owing 
to the inadequate description of them afforded by their titles. 
Both the originals and the mezzo-tint engravings still sell for 
high prices: the Laetitia scries were sold for £5,600 in 1904 and 
“Dancing Dogs” fetched 4,000 guineas in 1905. 

Four biographies of him appeared shortly after his death, written 
by W. Collins (1805), F. W. Hlagdon (1806), J. Iias.sell (1806) and 
George Dawe (1807). Later biographies are thc^se l>y Ralph Richard- 
son (1895), J. T. Ncttlcship (i}< 98), G. C. Williamson (1904 and 
T907), Sir Walter Gilbey and E. D. Ciimming (1907;. 

MORLEY, HENRY (1822-1 S94), Briti.sh man of letters, 
was born in London on Sept. 15, 1822. He was sent to the 
Moravian school at Neuwied, whose system strongly inlluenced his 
subsequent theories of education. After an experiment in medical 
practice, which failed through (he dishonesty of his partner, he 
set up a small school for young children at Liscard, near Liver- 
pool. His principle was to aboli.sh all fiunishnient, to make his 
pupils regard their work as interesting insie.ad of repellent, and 
to form their character by appealing exclusively to higher motives. 
The scheme proved a complete succe.ss. In 1851 he settled in 
London, on the invitation of Charles Dickens, ns a regular con- 
tributor to Household Words. He was also on the staff of the 
Examiner, which he edited from 1861 to 1867. M»*anwhilc he 
wrote admirable monographs on Palissy the Potter ( 1S52 ), Jerome 
Cardan (1854), Cornelius Af^rippa (1856), and Clement Marot 
(1870)- His dramatic criticisms were reprinted in 18O6 under the 
title of The Jourmd of a London Playgoer, jSf;i~’iSS 6 . In 1857 
he was appointed evening lecturer in Engli.sh literature at King’s 
College, and in 1865 succeeded David Masson as professor of 
English literature at University college, London. He published in 
1864 the first volume of a monumental history of Engli.sh litera- 
ture entitled En^lL^h Writers, which he eventually carried in eleven 
volumes down to the death of Shakespeare, lie wa.s indefatigable 
as a popularizer of good literature. After editing a standard text 
of Addison’s Spectator, he? brought out a vast number of classics 
at low prices in Morley’s Universal Library, Cassell's National 
Library and the Carisbrooke Library. In 1 S82 he became principal 
of University Hall, which was a place of re\sidenrc fe)r students 
of University college and the home of Manche'ster New college. 
Morley was an untiring advocate of a ttMching uni\'er.sify for 
London. In 1889 he resigned his offices and retire'll to Caris- 
brooke, Isle of Wight, intending to de'vote his Ici.sure to the com- 
pletion of his English Writers. Bui with his work only half 
achieved he died on May 14, 1S94. 

MORLEY [of Blackburn], JOHN MORLEY, Vi scot I N T 
(1838-1923), English statesman and author, w.as born at Blai'k- 
bum on Dec. 24, 1838, the son of Tonathan Morley, surgeon. He 
matriculated at Lincoln college, Oxford, in 1856. and in 1859 
came up to London to pursue a literary canter. He became celitor 
of the moribund Literary Gazette, which not all his ability could 
preserve from extinction. Gradually, however, he became known 
as a philosopher and a radical, and as one of the? ablest and 
most incisive contributors to the literary and political press of 
the day. His .sympafhie.s as a thinker seem to have been at this 
time chiefly with posit ivi.sm, and he acf|uired a reputation as an 
agnostic, which became confirmed in the popular mind when he 
somewhat aggressively spelt God in one of his essays with a small 
“g.” From 1868 to 1870 he was editor of the daily Morimg Star. 
In 1867 he succeeded G. H. Lewes in the editorship of the Fort- 
nightly Review, which he conducted with brilliant success until 
1883, when he was elected to parliament; he then assumed in 
exchange, but not for long, the editorship of Macmillan*s Maga- 
zine. He had been connected with Messrs. Macmillan since the 
commencement under his editorship, in 18 78. of the “English Men 
of Letters” series, in which nothing is better than the editor’s own 
contribution, Life of Edmund Burke, an extension of his article in 
the 9th edition of this encyclopaedia (1876). Since 1880 he had 
also been editor of the Pall Mall Gazette, which had been turned 
into a Liberal paper. (See Newspapers.) 

In 1 8 S3 Morley, who had twice unsuccessfully attempted to 
enter parliament, was returned for Newcastle-upon-Tyne at a by- 
election. The prestige thus acquired led to his presiding over a 
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great Liberal congress at Leeds in the same year; and, although 
the platform never seemed his natural element, the literary finish 
of his style and the transparent honesty of his reasoning rapidly 
gained him a prominent position in the House of Commons. When, 
in February iS86, Gladstone returned to office as a home ruler, 
Morley, who had never before held any public appointment, filled 
one of the most important posts in the cabinet as secretary for 
Ireland. He had always expressed his sympathy with the Irish 
Nationalist movement. He had no opinions to recant, no pledges 
to explain away. He is credited with an especial influence over 
Gladstone in the matter of home rule, and in particular with 
having kept him steady in the Bill of 1886 to his original purpose 
of entirely separating the Irish from the British legislature, a 
provision which pressure from their own party afterwards com- 
pelled both of them to abandon. After the severe defeat of the 
Gladstonian party at the general election of 18S6, Morley led a 
life divided between politics and letters until Gladstone’s return 
to power in 1892, when he resumed his former office. There was 
a strong current of disapproval in his own constituency of his 
attitude to the Eight Hours’ Labour Bill, which he regarded as 
an interference with personal liberty, and to a less degree of his 
anti-Impcrialist views. The result was that at the election of 
1895 he lost his seat, but soon found another in Scotland, for the 
Montrose Burghs. He had during the interval taken a leading 
part in parliament, but his tenure of the chief secretaryship of 
Ireland was hardly a success. The Irish gentry, of course, made 
things as difficult for him as possible, and the path of an avowed 
home ruler installed in office at Dublin Castle was beset with 
pitfalls. In the intestine disputes >vhich agitated the Liberal party 
during Rosebcr>’ s administration, and afterwards, Morley sided 
with Sir William Harcourt, and was the recipient and practically 
co-signatory of his letter resigning the Liberal leadership in 
December 1898. 

Morley ’s activities were now again turned to literature, the 
I)olitical views most characteristic of him, on the Boer war in 
particular, being practically swamped by the overwhelming pre- 
dominance of unionism and imperialism. As a man of letters his 
work was practically concluded at this period, and may briefly 
be characterized. His position as a leading English writer had | 
early been determined by his monographs on Voltaire (1872), 
Rousseau (1873), Diderot and the Encyclopaedists (1878), Burke 
(1879), and Walpole (18S9). His Life of Oliver Cromwell (1900) 
revi.ses Gardiner as Gardiner revised Carlyle. The Life of Cobden 
(1881 ) is an able defence of that statesman’s views rather than a 
critical biography or a real picture of the period. He had the true 
admiration of the philosopher for the man of action, Walpole and 
Cromwell fascinated him for this reason, and Stafford perhaps 
more than they. At the same time his political experience gave 
him a wider view of the necessities of practical statesmanship 
than, for instance, Acton. Morley’s contributions to political 
journalism and to literary, ethical and philosophical criticism were 
numerous and valuable. They show great individuality of char- 
acter, and recall the personality of John Stuart Mill, with whose 
mode of thought he had many affinities. As in letters, so in 
politics. A philosophical radical of a somewhat mid-J9th-ccntury 
type, and highly suspicious of the later opportunistic reaction (in 
all its forms) against Cobdenite principles, he yet retained the 
respect of the majority whom it was his usual fate to find against 
him in English politics by the indomitable consistency of his 
principles and by sheer force of character and honesty of con- 
viction and utterance. 

After the death of Gladstone Morley was principally engaged 
upon his biography. Representing as it does so competent a 
writer's sifting of a mass of material, the Life of Gladstone 
(1903), was a masterly account of the career of the great Liberal 
statesman; traces of liberal bias were inevitable but are rarely 
manifest; and in spite of the a priori unlikelihood of a full appre- 
ciation of Gladstone’s powerful religious interests from such a 
quarter, the whole treatment is characterized by sympathy and 
judgment. In 1902 he received the new Order of Merit. 

When Campbell-Bannerman formed his cabinet at the end of 
1905 Morley became secretary of state for India. In this position 


he was conspicuous in May 1907 and afterwards for his firmness 
sanctioning extreme measures for dealing with the outbreak 
India of alarming symptoms of sedition, in which he was bittei 
attacked by some of the more extreme members of the Radii 
party. At the same time he showed his popular sympathies 
appointing two distinguished native Indians to the council, a; 
taking steps for a decentralization of the administrative gover 
ment. When Campbell-Bannerman resigned in 1908 and Asqui 
became prime minister, Morley retained his post in the m 
cabinet ; but was transferred to the upper house, with the title 
Viscount Morley of Blackburn. His subsequent career at t 
India Office will always be associated with his extensive 1 
modelling (1908-1909) of the system of government in India 
as to introduce more fully the representative element. {See Indi/ 
In his tenure of this office he showed again something of t 
philosopher’s leaning to despotism. He admittedly kept 1 
private conclusions out of his public actions, to a certain extei 
The author of the essay On Compromise, the very Gospel 
dissent, was in practice convinced that “the first duty of a gover 
ment is to govern,” and there was never a secretary of state w 
treated his viceroy more despotically. {See Minto, Earl 01 
I Similarly by communicating privately with the viceroy he tend 
! to deprive the Council of State of information and influence 
foreign policy. And though primarily responsible for the fn 
great step towards Indian self-government, he disowned t 
Montagu-Chelmsford reforms as premature. 

Lord Morley held the seals of the India Office till Nov. 19] 
One of his last official acts had been to resist the appointment 
Kitchener to the vice-royalty, pressed strongly upon minisU 
by King Edward just before his death. Morley remained in I 
cabinet as lord president of the council, and was one of t 
four counsellors of state to administer the kingdom during Ki 
George’s visit to India in 1911-12. 

In the critical period of domestic politics which began wi 
the budget of 1909 he played a somewhat prominent part. I 
defended that budget in the great debate of November 1909 ar 
while admitting that the Lords had the legal right of reject ic; 
said that to as.scrt it was a “gambler’s throw.” Morley led t 
House of Lords during most of the session in which the Parli 
ment bill, which he warmly supported, was passed; and it w 
he who read out to the House on the last night of debate th 
definite assurance from King George of his assent to a creati' 
of peers which finally secured the exiguous but adequate m 
jority of 17. 

The entrance of Great Britain into the World War broug 
Morley’s official career to an abrupt termination. Fie felt th 
his pacifist outlook was sufficiently well-known to make it u 
necessary for him to give reasons for resigning; and he retin 
to Wimbledon, where he wrote his Recollections (2 vols. 1917 
In 1921 his publishers brought out a complete edition of I 
works; and he was generally regarded, during his last years, 
sharing with Mr. Hardy the position of doyen of English nn 
of letters. He died at Wimbledon on Sept. 23, 1923. 

See, in addition to the Recollections, Sardan ‘Ali Khan, Life of Lo 
Morley (1923) ; J. H. Morgan, John, Viscount Morley (1924) ; F. > 
Hirst, Early Life and Letters of John Morley (1927). Morlcy’s Mef 
orandum on Resignation, 1917, wa.s posthumously published in 1928. 

MORLEY, SAMUEL (1809-1886), English manufactur 
and politician, was born on Oct. 15, 1809 at Homerton, the youn 
est son of a Nottingham hosier. In 1825 he entered his father 
London warehouse, and when his father retired in 1840 becan 
practical head of the London concern, and when his brothc 
retired in 1855 sole owner. In i860 he was sole owner also < 
the Nottingham business, which grew rapidly, with huge mills : 
Nottingham and in Leicestershire and Derbyshire employing thou 
ands of hands. In 1865 Morley was elected Liberal M.P. b 
Nottingham, and from 1868-85 sat for a Bristol division. 1 
was one of the principal proprietors of the London Daily Ncu' 
Morley was a deeply religious man, interested in the temperam 
movement, unstinting in charity, and a model employer. He dif 
on Sept. 5, 1886. 

See E. Hodder, Life of Samuel Morley (1887) ; F. M. Thoma 
/. and R, Morley: a Record of a Hundred Years (igoo). 
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MORLEY, THOMAS (1557-1603), English musical com- 
poser, was a pupil of William Byrd, but nothing is known as to 
his origin and very little as to the incidents of his career. He was 
admitted (July 5, 1588) Mus. Bac. at Oxford, and in 1596 entered 
the Chapel Royal, where he successively filled the offices of 
epistler and gospeller. On Sept, ii, 1598, Morley received a 
licence for twenty-one years to print ruled music-paper and song- 
books in English, Latin, French or Italian. His rights under this 
grant were assigned to him by various publishers. On Oct. 7, 
j6o2, his place in the Chapel Royal was filled up, and on Oct. 25, 
1603, administration of his goods was granted to his widow. 
Morley was incontestably one of the greatest of the secular 
Elizabethan composers. His madrigals, canzonets and ballets are 
remarkable for their beauty and admirable workmanship, and 
his Plaine and Easie Introductione to Practkall Miisickc, in spite 
of its frequent obscurity, is invaluable for the hi.story of musical 
science in England. 

Ilis works are: (1) Canzonets to Three Voices (1593; 2nd cd., 1606; 
3rd rd., 1631; Ger. trans.: Cassel, 1612, and Rostock, 1O24); (2) 
Madri^^als to Four Voices (1594; 2nd ed., i6oo) ; (3) First Book of 
Ballets to Five Voices (1595; an Ital. cd. appeared in London in the 
same year; 2nd cd., 1600; (icr. ed., Nuremberg, 1O09) ; (4) First Book 
of Canzonets to Two Voices (1595; 2nd cd., 1619) ; (5) Canzonets or 
Short Little Sonf^s to Four Voiies, selected out of Italian Authors 
(^597)? (to Canzonets to Five and Six Voices (iS97) (7) A Plaine 
and Easie Introduction to Practkall Musicke (1597; 2nd cd., 3r(i 
cd., i77J) ; (^i) Madrigals to Five Voices, selected out of Italian Authors 
(159^^) ; (9) The First Book of Consort Lessons, made hv divers 
authors, &c. (1599; 2nd ed., j6ij); (10) The First Book of Airs to 
Sing and Play to the Lute with the Base Viol (rOoo) ; (ii) The Tri- 
umphs of Oriana to Five and Six Voices, composed by divers several 
authors (j6oi). Be.sides the above, .services, anthems, motets and vir- 
ginal pieces by Morley are to be found in various collections, both 
printed and manuscript. 

MORLEY, a municipal borough in the West Riding of York- 
shire, England, 4 m. S.S.W. of Leeds, on the L.M.S. and L.N.E. 
railways. Pop. (1921), 23,934. The town is situated on a spur 
of the Pennines, at an altitude of about 450 feet. In the neigh- 
bourhood arc the ruins of Hawley Hall, dating from 1590. Here, 
during the Civil War, the parliamentary army sustained a heavy 
siege from the Royalists. The chief industries are connected 
with woollen cloth, but coal mining and stone quarrying are car- 
ried on, and machinery is manufactured. The borough, which was 
incorporated in 1885, has a mayor, 7 aldermen, and 21 councillors. 

MORMAOR or Mokmaer, a title used to de.signatc the rulers 
of the seven provinces into which Celtic Scotland, i.e., the i>art of 
the country north of the Forth and the Clyde, was divided (Gael. 
mor^ great, and rnaor, steward or bailiff). These seven mormaor- 
>1111)8, or original “earldoms” of Scotland, as they were afterwards 
called, were: Angus, Athole with Gowry, Caithness with Suther- 
land, Fife, Mar wdth Buchan, Moray with R^'ss, and Stratherne 
with Menteith. 

MORMONISM does not claim to be a new religion, but 
regards itself as a new dispensation of the one and only (lospel 
of the Lord Jesus Christ; God’s plan of “Eternal Life, which 
God, that cannot lie, promised before the world began.” (Titus 
1 :2.) But while there is but one gospel, there have been many 
dispensations of it, by reason of men from time to time “falling 
away” from the order of things God has revealed to them. Llti- 
mately, however, according to Mormon beliefs, and their interpre- 
tations of the Jewish and Christian documents, there is to be a 
linal or last dispensation of this one and only “everlasting Gospel, 
known as the “dispensation of the fullness of times, in which 
all things pertaining to the redemption of the earth and the salva- 
tion of man will be gathered together in one, both in heaven and 
in earth. (Eph. 1:9-10.) The appearing of God the father and 
his Son Jesus Christ to Joseph Smith, the bringing forth of the 
Book of Mormon, the alleged American volume of scripture, and 
the organization of the Church of Jesus Christ of Latter-Day 
Saints, was the beginning of this promised dispensation of the 

fullness of times. r t 

Authoritative Sources of Doctrine. — ^The Church of Jesus 
Christ of Latter-Day Saints recognizes two sources of doctrine; 
(0 the written word of God— the scriptures; nnd (2) direct 
revelation from God. The books accepted as senpture are: (i) 


the Bible, the Old and the New Testament, as far as they arc 
correctly translated from the original documents; (2) The Book 
of Mormon, an alleged ancient American record, said to have 
been translated by Joseph Smith, “by the gift and iniwer of God”, 
(3) The Doctrine and Covenants, a collection of revelations 
given in the present day, chiefly through Joseph Smith; (4) The 
Pearl of Great Price, a collection of fragments from writings of 
Mo.ses and Abraham, not found in the Bible, but purported to 
have been revealed to Joseph Smith; also some historical and 
doctrinal writings of Joseph Smith s. These four books have been 
oflicially accepted as scripture by vote of the Church. All other 
W'ritings and discourses are of secondary character and of value 
in proportion to their strict conformity to the above named 
books of scripture. 

The Church believes in present di y and continuous revelation : 
by direct word of mouth and visible presence of God; by voice 
communication without visible presence; by visitation of angels 
and deliverance of messages; also by impiessions upon the mind 
of man by the Spirit of God. Revelation in any of these man- 
ners is the supreme source of knowledge, and the final arbiter 
of doctrine for the Church, even superior to the written word. 

It is the doctrine of the Church that, its members have the 
right to divine guidance through revelation for their individual 
lives; as also ail oflicers of the Church in their re.spective callings 
nnd stations, but not fur the guidance of the Church or the 
domination of others. There is but one man on the earth at a 
time, when the ('hurch is establi.shed, who may receive revelation 
for the guidame of the Church, and he is the President of the 
Church, (iod's Proiihet, Seer and Revelatoi and mouth-piece. 
His ofiicial word, when speaking in the name of the Lord, the 
Church is to receive as from God's own mouth. No revelation 
is of binding force as law upon the C'hurch, however, until offi- 
cially accept etl by vote of the C'hurch in general conference 
assembled. 

Of Existences. — Mormon theology and philosophy take note of 
existences, of time, space, matter, the extent and nature of the 
universe. Duration is without beginning or (*nd; space is limit - 
le.ss; matter, in its elemental status, eternal; and while subject to 
infinite mutations may neither be creaied nor annihilated. Mind 
— identical with intelligenie — is equally eternal (Doc. and Cov , 
Sec. 93). Mind is that which directs action, matter tliat which 
is acted upon (Book of Mormon, H. Nephi, Ch. 2). From this 
action of mind or spirit upon niatier, proceed all changes and 
accomplishments brought to pass in ;in eternal universe, where 
eternal (au.se is ceaselessly active under a universal reign of law. 
“There are many kingdoms (meaning worlds and worhl systems) 
for there is no space where there is no kingdom; and there is 
no kingdom in which there is no .space, either a greater or a les.ser 
kingdom. And to every kingdom is given a law; and to every 
law there are certain bounds also and conditions.” These “king- 
doms” or worlds and world systems, are inhabited by intelligences 
in varied states of development. Some are spirits who have 
pa.sscd through a mortal life and arc awaiting resurrections; 
others arc unbodied spirits, awaiting opportunity for birth into 
mortal life, that they may be put in the way of eternal progres- 
.sion. Also in .some of the.se many kingdoms is an order of trans- 
lated beings, men who have been brought into mortal life and 
then translated from that life* — i.o., death suspended as in the 
case of Enoch and his fjcopb*, and Elijah (Gen. 5:21-24; Heb. 
11:5; Pearl of Great Price, Book of Moses 7 : 67-69). Others have 
pas.sed through mortal life to a resurrection which has brought 
them into immortal life where spirit and clement an' inseparably 
connected. 

Of God. — In its doctrine of God, “Mormonism” is Christ- 
Theistic. It accepts Jesus Christ as the incarnation of Deity. 
He is God manifested in the flesh (I Tim. 3:16); a complete 
revelation of Deity in personality and in form; in intellectual 
and spiritual powers, having all the attributes of the Father, and 
posscs.sing al! power in heaven and in earth. (Hcb. i :i-3, Matt. 
28:18.) There is but one God-nature, or essence, but many may 
be partakers of that one nature (II Peter 1:4); may be, in 
fact, incarnations of the God nature. “I and my Father are one,” 
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said Jesus (St. John 19:30; also St. John 14:17). The Trinity 
of Father, Son and Holy Ghost is accepted as illustrating '■this 
principle of one divine nature and a plurality of persons participat- 
ing therein. 

Troceeding from the presence of these divine personages is a 
".spirit*’ which “fills the immensity of space.” “The light which 
is in all things, which giveth life to ail things, which is the law by 
which all things arc governed, even the power of God.” (Doc. 
and Cov., Sec. 88:6-7.) This “the True Light, which lighteth 
every man that cometh into the world” (St. John 1:9); also is 
called the “Light which is the life of men” (St. John 1:4; id. 
,8:13). This Spirit is God immanent in the world (Doc. and (iov., 
88:7-13); is everywhere consciousness, all seeing, all knowing; 
i> an all-pervading and active Will; is possessed of all the quali- 
ties and attributes of God, save only form; and is in all who 
attain unto like perfect participation and fullness of the divine 
nature. 

Of Man. — It is the declared purpose of God to bring to pass 
the immortality and eternal life of man. Essential to this is the 
inseparable union of spirit and element, the spirit and its bodily 
trarment, con.stituting the perfect soul. (Doc. and Cov., sec. 
88:15-16; id., sec. 93.) Hence man's earth-life and his experi- 
ence in the midst of broken harmonies; his death and his resur- 
rection to immortality; all of which is necessary to his progress, 
that he may acquire the knowledge and have the wisdom which 
such experiences alone can teach. Man finds himself, and proves 
himself worthy of that eternal weight of glory, which it is God’s 
purpose to grant to him; or by his failure to react to Gods 
intent, he learns that he must abide in lesser degrees of glory on 
planes of e.xislence in keeping with his limited capacity, or his 
unwillingness to make progress. In the Father’s house are many 
mansions, of infinite degrees of glory, of which sun, moon and 
stars in all their infinitude of brightness are spoken of as being 
typical (I Cor, 15; Doc. and Cov., sec. 76). 

The Gospel. — The means of attaining unto all that God has 
designed for man in his earth life are acceptance of and obedi- 
ence to the gospel, of which Jesus Christ is the centre and circum- 
ference. He is the Redeemer and Savior of men, the resurrec- 
tion and the life. By Him is brought to pass the forgiveness of 
sin. the resurrection to physical immortality, and the spirit birth 
into union with God. 

Organization and Government. — The Mormon Church 
organization and government arise out of the priesthood. Priest- 
hood is regarded as power delegated from God to man by which 
man is authorized to act in the name or the authority of God. 
The Aaronic priesthood has to do mainly with temporal affairs, 
the collection of tithes, the distribution of charities, the general 
care of its properties and the administration of the outward 
ordinances of the gospel, w^ater baptism and the administration 
of the Lord’s supper. The officers of this priesthood are bishops, 
priests, teachers and deacons. There is a general presidency over 
this pric.sthood known as the presiding bishopric of the Church, 
consisting of three high priests of the Melchizedek order, one 
of whom i.s the bishop, the other two counsellors. This bishopric 
i.s designated by the first pre.sidcncy, ordained by them, and ac- 
cepted and .sustained by the vole of the Church. The Melchizedek 
priesthood has mainly to do wdth spiritual affairs, the proclama- 
tion of the truth to the world, and bearing witness of it, and 
exercising in the higher phases of Church activities administrative, 
legislative and judicial functions, even including supervision of 
temporal affairs. The officers of this priesthood are apostles, 
prophets, seers, revelators, patriarchs, high prie.sts, seventies and 
elders. The two great duties of the Church arc to make proclama- 
tion of her truth, and perfect the lives of those who receive it. 

Territorially the Church holds a world-wide jurisdiction. It is 
the church universal — catholic in the widest sense. In America 
where the Church is intensively organized, a central place is recog- 
nized as Zion, located in Jackson County, Mo. Here a holy 
<ity is yet to be built by the Church, a New Jerusalem, into 
which will be gathered those of all nations. This will be the 
ceri?re of administrative activities of the church universal, and the 
site of the chief temples. Other cities and settlements grouped 


[ conveniently for local administration purposes, outside of t 
central place, are to be, and now are, called “stakes of Zioi 

To supplement the work of the priesthood there are The > 
tional Womans’ Relief Society; the Sunday Schools; the You 
Ladic.s’ Mutual Improvement Associations; Primary Associate 
promoting mid-week child culture; and Religion Classes prov 
ing training side by side with secular education. The Chur 
maintains a school system comprising high schools, seminar 
and college grades, where, respectively. Mormon theology is ma 
part of the Church school curriculum. (R. Sm ) 

MORMONS or LATTER-DAY SAINTS, a religic 
society founded by Joseph Smith {q.v.) and associates at Fayet 
Seneca County, New York, April 6, 1830. It was organized c( 
formably to the laws of the State of New York, which requir 
no fewer than six persons to constitute a religious society. Jose 
Smiths associates were Oliver Cowdery, Hyrum Smith, Pe 
Whitmer, Jr., Samuel H. Smith and David W’hilmer. In ad 
tion to the.se, a few others became members of the Church at t 
time of its organization. 

Smith, when a boy between 14 and 15 years of age, claim 
to have had, in answer to prayer, a vision in which two heavei 
personages appeared to him and proclaimed the opening of a ni 
Gospel dispensation. These personages, he said, were God t 
Father and his son, Je.sus Christ. Afterwards, according 
Joseph’s account, a heavenly messenger appeared to him, givi 
•his name as Moroni, and revealing the existence of a record t 
graved upon gold plates and hidden in aJiill between Palin> 
and Manchester, N. Y., not far from the Smith home; a reco 
containing the fulness of Christ’s Gospel, as made known by t 
risen Redeemer to the ancient inhabitants of America. Four ye: 
later, or on Sept. 22. 1827, the plates were delivered into Jo.sepl 
hands, and with them instruments called “interpreters” (Ur 
and Thummim), by which he translated the cryptic characti 
found upon the plates, and gave to the world the Book of Me 
mon — so called because its author and compiler was a proph 
named Mormon, father to Moroni, who as a mortal had conceal 
the record in the hill. 

The Book of Mormon was first published at Palmyra, N.*^ 
early in 1830, in an edition of five thousand copies. Since then 
has passed through many editions, and has been translated ai 
published in many languages. The preface to the Book of Me 
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The mormon tabernacle and temple at salt lake city 

mon prints the testimony of three witnesses that they beheld tl 
plates and the inscriptions from which the translation was 
Eight additional witnesses testified to the same. Following 
publication of the book, came the organization of the Church r 
Jesus Christ of Latter-Day Saints, commonly called the Mormn 
Church, and its members Mormons, becau.se of the Book of 
fnoUf believed by them to be of divine authenticity, and of equ; 
authority with the Jewish Scriptures. At the organization of lli 
Church, Smith and Oliver Cowdery were sustained respective! 
as its first and second Elders, and the former as Prophet, 
and Revelator. 
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Mormonism drew its first proselytes from the rural districts 
of New England. In the autumn of 1830 it sent missionaries to 
the Indians living upon reservations in New York State and in 
newer States. These missionaries — Oliver Cowdery, Peter Whit- 
mcr, Jr., Parley P. Pratt and Ziba Peterson — ^proceeded westward 
and in Ohio converted a number of white people, including Sidney 
Rigdon and others who became prominent in the Latter-day 
Church. They continued onward to Western Missouri, which was 
then the frontier of the nation. 

Ohio, the First ‘‘Stake of Zion.** — About the same time, the 
infant Church, partly because of the oppo.sition it encountered in 
New York, but mainly to be nearer the field of its future 
of)erations, moved to Kirtland, Ohio, where the fir.st “Stake of 
Zion” was established, the first temple built, and the priesthood 
more thoroughly organized. A fir.st presidency was created. 
Joseph Smith and two others being the incumbents. Twelve 
Apostles were chosen, with quorums of seventy to assist them. 
High priests, patriarchs, bishops and stake presidents were also 
among the offices instituted. The Church membership at that 
time was between 3,000 and 4,000. 

In the summer of 1831 a Mormon colony settled in Jackson 
county. Mo., upon lands purchased from the Federal govern- 
ment, and consecrated by the Prophet as a site for the New 
Jerusalem. Most of these Mormons were from the North and 
East and were nbolitionist in their tendencies, a very serious 
charge at that lime when Missouri was a slaveholding State. 
Moreover they were poor and brought little property, yet they 
looked forward to their future possession of the country there- 
abouts as “The Land of Zion.” This together with the religious 
and social differences, aroused the bitter opposition of the older 
settlers who, having no recour.se to law. proceeded by violence 
and terrorizing to force the removal of the entire colony in the 
autumn of 1833 to Clay, Caldwell and Daviess counties in the 
same State. 

The Mormons Leave OhiOr— Mormonism thrived despite this 
opposition, missions in Canada as well as in the States contribut- 
ing many converts. The failure of the Kirtland Bank, an un- 
chartered institution, in 1837, however, nearly wrecked the 
Church. Doubts of its soundness were present almost from the 
first. When Rigdon and Smith, respectively secretary and treas- 
urer, were charged with violating the State law against unchartered 
banks, they appealed on the ground that it was not a bank but an 
association. The institution however suspended payment and 
closed its doors in November, 1837, as did many ^her banks 
throughout the country at this particular time. The failure 
created a bitter feeling against the Prophet on the part o\ m^ny 
of his followers and a number of leading Eld.^rs fell away^ Tho.se 
who remained Smith’s followers soon removed to Missouri, 
whither Smith and Rigdon had already gone, settling chiefly in 
Caldwell county where the Jackson county refugees load pre- 
viously settled and where there were 

of Mormon faith. There they founded the City of Far West (now 
Kerr). They also projected a temple and laic out 

Mormon mi.s.sioiiary work in England helped to save Church 
at this critical stage. Heber C. Kimball and Orson Hyde 
of the twelve Apostles, together with other 

preaching in Lancashire and neighbouring parts of England ami 
after about eight months had baptized nearly 2,000 
was but the first of many missions in European 
countries were to furnish from their peasant classes a large pio- 
portion of the converts to Mormonism. -..(.iprs 

The Missouri Exodus.— Movements by „ 

beyond Clay county into surroundinR rounties again e 
with the Missourians, who were tr the 

the Mormons who were coming in where 

Senliles a menace to the State. An election ^allaum wh«c 

an attempt was made to prevent Armed hands of 

the spark that kindled a general conflagra i • uipej 


leaders captured. On their way to trial the leaders escaped and 
made their way to Illinois. The action of the State in support of 
the local Missourians gave the latter courage for further terrori- 
zation acts against the Mormons until they were forced to move. 

The Illinois Period. — The mid-winter exodus of the Mormons 
from Missouri (1838-39) led to the founding of the city of 
Nauvoo on the east bank of the Mississippi, in Hancock county, 
111 . In Missouri the Saints had numbered twelve to fifteen thou- 
sand; in Illinois this figure inrrea.sed to about twenty thousand, 
most of them citizens of Nauvoo. There the Proiihet resided 
and continued to direct the spiritual and temporal activities of 
the Church. 

Under his direction Brigham Young, President of the Tw’elve 
Apostles, was sent with a majority of that council to England, to 
enlarge the work already begun there. The missionaries pene- 
trating to all parts of the United Kingdom, converted 5,000 
people, founded a periodical known as tliC Millennial Star, piib- 
li.shed a British edition of the Book of Mormon, printed and dis- 
tributed thousands of tracts, and eslabli.shed a [)ermanenL shipping 
agency to carry forward the work of “gathering Israel to the Land 
of Zion.” The first company migrating from Europe under these 
auspice.s, was a .small group of 41, which sailed fiom Liverpool in 
June 1840, for Nauvoo via New York. Subse(|uently Mormon 
immigration from Europe passed up the Mississippi. The first 
half of the decade of the ’405 witnessed the rapid growth of the 
Mormon community in Illinois and in Iowa. At Nauvoo a temple 
was built, a univer.sfiy projected, the city chartered and extended, 
and the Nauvoo Legion organized, under L^gi.slativc sanction, 
as a part of the State militia. 

Difficulties and Dissension. — ^Thc Mormons had enemies 
in Illinois, however, and tnnjble was brewing. The Mormons at 
the time held the balance of political power in the State and were 
courted by both Whigs and Democrats. The Whigs had granted 
the Nauvoo charier, but their friendship was lost when Smith sup- 
ported the Democrats in the gubernatorial campaign of 1842. 
Advising his })eople on other occasions to vole for the Whigs 
alienated the Democrats in turn. Poliiical opposition was intensi- 
fied when Smith in 1844 announced himself as a candidate for 
Pre.sidenl of the United Slates. Meanwhile? serious dissemsion oc- 
curred within the Church. Though not ofluially announced until 
1852 it was in 1843 that Smith claimed to have received the 
revelation proclaiming the doctrine of plural marriages, which 
the Prophet acted upon by soon taking additional wives. The 
doctrine was also made known to somi? of the Elders w'ho did 
likewise, though at first in secret. This ]>ractire led to the seces- 
sion of William and WiLson Law, with others, from the church. 
They set up a paper called the Nair oo Expositor. Smith as mayor 
of the city condemned the Expositor as a public nuisance and 
ordered its printing press and lyi^e to be de.slroyerl. The order was 
carried out by the city marshal and i)olice. 1'he revelations of 
the Expositor and Smith’s act in suppressing it aroused the entire 
country about Nauvoo to mob fury. Inflammatory .speeches and 
exaggerated rumours of Mormon practices added fuel and gathered 
crowds. Smith proclaimed martial l:iw in Nauvoo and allowed no 
one to enter the city. Governor Ford pacified the mob in Car- 
thage by promising the Prophet should be made to answer the 
charges against him and at the same lime he sent Smith notice 
to appear at Carthage. Smith he.silated to comply with the order, 
and even considered flight to the Rocky mountains, but was 
persuaded to surrender to the law. W’ith his ])rolher Ilyrum and 
several other leaders he proceeded to Carthage, and, pending the 
trial, was placed with the other.s in the visitors’ room of the 
Carthage jail. Governor Ford pledging the honour of the State 
for his protection. This pledge was violated by a mob of about 
200 men who, with blackened face.s, on the afternoon of June 27, 
assaulted the jail, and with the connivance of the guards shot to 
death Joseph and Hyrum Smith, and all but fatally wounded John 
Taylor; Willard Richards, their fellow prisoner, escaping unhurt. 

When this crime was committed most of the Aposties were 
absent from Nauvoo. Upon hearing the tidings, they at once re- 
turned, and in August of that year (1844) succeeded to the leader- 
ship of the Church. Sidney Rigdon claimed the succession, by 
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virtue of having been Joseph Smith’s counsellor in the first Presi- 
dency, the highest authority in the Church; the Twelve Apostles 
ranking next. But the Prophet’s death had dissolved the First 
Presidency. Moreover, he had said: “Where 1 am not, there is 
no First Presidency over the Twelve.” This ruling, overwhelm- 
ingly sustained by the people, disposed of Rigdon’s claim and 
settled the question as to who should preside over the Church. A 
number of others parted company with the main body at that time, 
and founded the Reorganized Church of Jesus Christ of the Latter- 
Day Saints (see p. 8ii). The majorit)^ however, followed Brig- 
ham Young and his fellow Apostles. 

From Illinois to Utah. — ^Less than two years later came the 
enforced wintry exodus of the saints from Illinois, the first 
companies cro.ssing the frozen Mississippi on the ice. Dragging 
their heavily loaded wagons across snow-covered, rain-soaked 
Iowa, tarrying on the way only long enough to found temporary 
settlements and sow crops to be reaped by those who followed 
them, the vanguard, in June 1S46, reached the Missouri River, 
and by permission encamped temporarily on the Pottawatomie 
Indian lands. They were now on the nation’s frontier. 

It devolved upon Brigham Young (g.v.) to lead the migrating 
Mormons to their new home in the wilderness. During the 
troubles in Missouri he had given proof of his ability as an or- 
ganizer and leader. His mission to Britain furnished additional 
evidence. He was the man of all men for the responsibility now 
resting upon him. At the head of a picked company numbering 
143 men, three women and two children, Brigham Young, in 
April 1847, started to cross the great plains between the Mis- 
souri river and the Rocky mountains. (Sec Utah: History.) In 
covered wagons, drawn by mules and oxen, they carried ploughs, 
implements, .seed grain and a year’s supply of provisions. Passing 
through the Indian country, over wide prairies and rugged moun- 
tains, the.se pioneers, on July 24th, entered the valley of the 
Great Salt lake, then uninhabited except by red men, and in- 
cluded in a region belonging to Mexico. At the close of the 
Mexican War the land was ceded to the United Stales. 

Other companies of Mormon emigrants followed and, as soon 
as practicable, the settlers took steps to organize a civil govern- 
ment. In March 1849 they set up the Provi.sional State of Deseret, 
and petitioned Congress for admission into the Union. The prayer 
for Statehood failed, but the Territory of Utah was organized 
September 1850. Brigham Young was appointed Governor by 
Pre.sident Fillmore, and at the expiration of a four year term, was 
reappointed by Pre.sident Pierce. 

Frontier Hardships^ — Many hardships attended the coloniza- 
tion of the barren region in which these people made their home. 
Not only drouth, but crop-devouring crickets and grasshoppers, 
as well as blood-thirsty Indians, had to be dealt with and over- 
come. “It is better to feed the Indians than to fight them,” said 
Brigham Young, and his wise policy prevailed, the warlike red 
men finally becoming friendly and peaceable. Drouth was con- 
quered by irrigation, the Mormons being the pioneers in that art. 

Political Relations with Federal Government. — ^There 
were also political difficulties between the Mormons and the U.S. 
officials sent to govern them and administer the law. Some of 
President Pierce’s appointments were unfortunate in considera- 
tion of the delicate task which they faced, and the Mormons were 
justly aroused to anger by their deeds. On the other hand there 
was the evident determination of the Church to maintain its 
authority over civil affairs. Official after official returned to 
Washington, maintaining that his office was untenable, some of 
them reporting actual violence against them. It was rumoured that 
a crowd broke into the office of Judge George P. Stiles and seized 
the Federal court records along with the Judge’s personal books 
and papers. The former were placed in a church safe, but the 
latter were burned. Stiles believed the court records were included 
in the bonfire and reported their destruction to Washington. Out- 
rages against non-Mormons were continually reported and in the 
summer of 1857 occurred the famous Mountain Meadows mas- 
sacre in which 120 men, women and children were killed by the 
Mormons and Indians. The Church has always disclaimed re- 
sponsibility for this incident, but it, nevertheless, inflamed the 


people throughout the United States. President Bud^^^c of 
after his inauguration decided to appoint a non-Mormon ^ 
and to back up his acts and those of other Federal officia'P^wiih 
I force if necessary, in order to restore U.S. authority. Anrcd 
Gumming was appointed governor and Col. Albert Sidney John- 
son was ordered to the territory with 1,500 troops in the autumn 
of 1857. He was shut out from Salt Lake Valley and compelled 
to winter east of the Wasatch mountains, the way being blocked 
by winter snows and the Territorial Militia acting under orders 
from Brigham Young. When spring came Gov. Gumming entered 
Salt Lake city and was received with every demonstration of 
good will. His reports were favourable to the Mormons and peace 
commissions sent by Buchanan were able to strike a compromise 
with the Mormon officials. 

Brigham Young’s Leadership^Thc history of the Mormon 
Church during the thirty years that Brigham Young presided over 
it, is to a large extent the history of the settling up and develop- 
ment of the Inter-Mountain West during the same period of time. 
He and his people — ^many thousands of them emigrants from the 
Old World — spread their colonizing activities over Utah (sec 
Utah: History) and parts of Idaho (q.v.), Nevada (q.v.), Colo- 
rado, Arizona and New Mexico. Young built temples, tabernacles, 
theatres, founded schools, and was at the head and front of 
every great mercantile, industrial, or educational movement in 
his vicinity. He also perpetuated the missionary system of the 
Church and extended it to most of the countries of the globe. 
After his death in 1877, he was succeeded by John Taylor, the 
senior Apostle in the Council of the Twelve. 

Struggle over Polygamy. — President Taylor’s administra- 
tion was notable for the prosecution of plural marriage, commonly 
called polygamy, under the laws of Congress enacted against ii. 
This form of marriage as practiced by Joseph Smith and others 
in Illinois, had been perpetuated by the founders of Utah. Only 
a small percentage of the people ever engaged in it. As early 
as 1862, Congress had legislated against the institution, but the 
law proved inoperative, and was supplemented twenty years later 
by the Edmunds Law, still later by the Edmunds-Tucker Law. 
Under these statutes a vigorous crusade was carried on in Utah, 
Idaho and Arizona, wherever polygamists were found. 

During the so-called “crusade” men and women were fined and 
imprisoned, certain Mormon leaders were driven into exile, and 
a great deal of suffering was inflicted before they could be in- 
duced to yield the point and “come wdthin the law” — a law deemed 
by them unconstitutional, infringing upon religious liberty. In 
1890, after the United States Supreme Court had affirmed the 
constitutionality of the anti-polygamy laws. President W’ilford 
Woodruff, who was then at the head of the church, is.suecl a Mani- 
festo, announcing his intention to submit to the laws of the land 
in relation to plural marriage, and advising all other Latter-Day 
Saints to do the same. The General Conference in October sus- 
tained the Manifesto and thus withdrew sanction from the further 
solemnization of plural marriages in the Mormon Church. 

A change of feeling ensued. Mormons and non-Mormons, in 
Utah and elsewhere, became more friendly with each other. Presi- 
dents Benjamin Harrison and Grover Cleveland, in successive 
proclamations, pardoned all polygamists, on condition of future 
obedience, the escheated Church property was returned, and in 
Jan. 1896, the Territory of Utah was admitted into the Union. 

Later History and Status. — Since that time the Mormon 
Church has had three Presidents, all former members of the 
Council of the Twelve. Under President Lorenzo Snow, a natunil 
financier, it was relieved of a heavy burden of debt, resulting 
partly from escheatment proceedings against Church property 
under the Edmunds-Tucker Law. Then came President Joseph 
F. Smith, son of the martyred Patriarch Hyrum Smith, and lastly 
President Heber J. Grant, the first Utah-born President. 

The membership of the Mormon church was reported in 
as 535,659, an increase of about 200,000 since 1900. It was esti- 
mated that of all church members about 90% in Utah, 53 % 
Idaho, 24% in Nevada, 21% in Wyoming and 11% in Arizona 
were Mormons, these being the chief states in which the Church 
has gained a hold. Missionary work among the Mormons has al- 
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ways been and continues to be decidedly active. In 1924 the num- 
ber of missionaries maintained in the United States was 1,092 and 
the number maintained in foreign lands was 779. 

Bibliography.— No impartial and critical history of the Mormons 
\ot exists. The New York Public Library Bulletin, Mar. igog, con- 
tains a list of the Bcrrian collection at that library, which forms the 
most complete biblionraphy to be found. A typical Mormon textbook 
lor school use is J. F. Smith (church historian), Essentials in Church 
History (1Q22). A larper work published by the church is Historv of 
the Church of Jesus Christ of Latter-Day Saints (1902-12). .SVr also 
J. Q. Adams, The Birth of Mormonhm (1916) ; VV. E. La Rue. The 
Foundations of Mormonism (1919); Luev Smith (mother of the 
j’rophet), Biographical Sketches of Joseph Smith (185S) ; I. W. Rilev. 
The Founder of Mormonism (1902); William Clavton's Journal 
(1921) ; H. H. Bancroft, History of I'tah (1S89) ; O. F. VVhitnev, His- 
tory of Utah (1892-98) ; R. M. Werner, Brigham Young (loj^:) ; F. J. 
(’annon, Under the Prophet in Utah (iqi i) ; W, A. Linn, The Story of 
the Mormons (1902); J. H. MrClintock, Mormon SeJtlement in 
Arizona (1921) ; K. E. Erickson, Psychological and Ethical Aspects of 
Mormon Group Life (1922) ; F. S. Harris and N. 1 . Bell, The Fruits 
of Mormonism (1925) ; J. H. Snowden, The Truth About Mormonism 
(1926). (R. Sm.) 

Reorganized Church of Jesus Christ of Latter Day 
Saints. — ^'Ehis church claims to be the legal successor of the 
C.'hurch of Jesus Christ of Latter Day Saints founded by Joseph 
Smith. After Smiths death in 1844 a yiortion of the church re- 
jected the leadership of Brigham Young. A reorganization was par- 
tially effected in 1852, and in 1S60 Joseph Smith, son of the 
founder of the church, became its president, continuing till his 
death in 1914. He was succeeded by his son Frederick Madison 
Smith, who occupied that iiosition in 1929. 

The church rejects polygamy and certain other teachings in- 
troduced by Brigham Young and his associates, and adheres to the 
teachings of the original church as promulgated by its founder. It 
believes in (jod the Father, Christ his Son, and in the Holy Clhost, 
and holds that divine revelation, prophecy, healing, tongues and 
(»ther .spiritual gifts promised in the New Testament are 10 be en- 
joyed by the people of (lod today. It teaches faith, rejientance, 
liaptism, the laying on of hands, resurrection of the dead, and 
eternal judgment. It believes in a literal gathering to Zion, which 
by revelation is located in Missouri. In organization the church 
has a first presidency, twelve apostles, .seventies, patriarchs or 
evangelists, bishops, elders, priests, teachers and deacons. It 
numbers (1929) more than too, 000 members with headquarters in 
IndepKindencc, Missouri. 

MORMYR ormyridac) . the name of a family of fi.shes 
restricted to the fresh-waters of Africa, .soft rayed fishes with ab- 
dominal pelvic fins, a small mouth with few teeth, .small eyes, 
restricted gill-openings and small scales. The brain is very large, 
with a great convoluted cerebellum, and enlargements in other 
regions that suggest that these fishes have the enses of taste and 
hearing particularly well developed. (V. Franz, Zool. Jahrb. Anal. 
Abth., 1911.) A loosely attached bony plate on each side of the 
head covers a vesicle which communicates with the internal ear; 
paired electric organs are present in the tail. About 120 species 
are known, strange-looking fishes, exhibiting great diversity, some 
having the mouth at the end of a long .snout which resembles the 
trunk of an elephant. Most feed on .small prey, or on w'ecds or 
organic debris. The Nile species are represented in ancient F:gyp- 
tian mural paintings and hieroglyphics. 

MORNAY, PHILIPPE DE (I54y-*b23), seigneui du 
Tlessis-Marly, usually known as Du-Plessis-Mornay or Mornay 
Du Plcssis, French Protestant, was born at Buhy in Normandy 
on Nov. 5, 1549. His mother had leanings toward Protest .anti sm, 
•>nd, on his father’s death in r5.';9. Ibe family formally adopted 
the reformed faith. Mornay studied law and jurispnulence at 
Heidelberg in 1565 and the following year Hebrew '^nd German 
id Padua. His career as Huguenot apologist began in 1571 v/ith 
the work Dissertation sur Peglisr visible, and as dipIomiitLst in 
'572 when he undertook a confidential mission ^r Admiral de 
Coligny to William the Silent, prince of Orange. He escaped the 
Bartholomew massacre by the aid of a Catholic friend, and 
iook refuge in England. Returning to France in iS7.?. he fought 
under Henry of Navarre. He was taken prisoner on Oct. lo I575. 
but not being recognized was ransomed for a small sum. Shortly 


afterwards he married Charlotte Arbaleste at Sedan. Mornay was 
gradually recognized as the right-hand man of the king of Navarre, 
whom he represented in England from 1577 to 1578 and again 
in 15S0, and in the Low Countries 1581-82. 

After the death of the prince of Conde in 158S Mornay 's in- 
llueiice became so great that he was popularly styled the Hugue- 
not p«pe. He was pre.sent at the .siege of Dieppe, fought at Ivry, 
and was at the siege of Rouen in 1591-92, until sent on a mission 
to the court of (Jueen Elizabeth. He was bitterly disappointed by 
Henry I\'.’s abjuration of Protestant i.sm in 1593, and thence- 
forth grailually withdrew from the court and devoted himself to 
writing. He founded in 1593 the Protestant academy or university 
at Saunuir. which had a distinguished hi.story until its suppre.ssion 
by Louis XIW in 1O83. In 1598 he publi.shcd a work on which 
he had long been engaged, entitli-d Dr Piiistitution, usage ct doc- 
trine tin saint sacremeut de Tencharistie en Teglisr ancieniic, con- 
taining about 5.000 citations from the .scriptures, fathers and 
schoolmen. Du IVrron, bishop of livreux, afterwards cardinal 
and archbishop of Sens, accused him of misquotation, and a 
public (li.sputation was held at Fontainebleau on May 4, 1600. 
Decision was awarded to Du IVrron. Mornay was deprived of the 
governorship of .Saumur a I the time of the Huguenot insurrection 
in 1621, and died in ri*tirement on Nov. i r, 1O23. 

His primipal works, in addition to ’ De Tinstit ution, usage et 
doctrine du saint sacremeut de Tencharistie en Tt^glise ancienne (La 
Roilicllf, 150S), nu*nlioiu‘d alxive, are Excellent discours de la vie 
*'t de la mor! (London, 1577), a bridal present to Charlotte Arbaleste: 
Traite de Teglisr ou Ton traiU- drs prhicipales questions qui ont Me 
nines sur ce point en nostre temps (London, 15/8) ; Traite de la write 
de la religion diretienne contre les athh'S, epicuriens, payrns, juifs, 
mahomMiins et autres inpdeles (.\ntweri), 1581) ; mvslere d'iniquiti., 
('est a dire, Thistoire de la papauti' ((ieneva, 1611). Two volumes of 
Memoires, from 1572 to 1589. appeared at La Foret (1624-25). 

See the lile of Mornay written by bis wife for the instruction of 
tlieir son, Memoires de Mme, Dnplessis-Mornav, vol. i. in (he etl. of 
Memoires et < orrespondant es de Duplessis- Mornay (ParL, 1824-25). 

MORNING GLORY, the name given to the widely culti- 
vated twining annual, botaniially Ipomaea purpurea, family Con- 
volvulaci*ae, native to tropical America. It bears broad, heart- 
shaped, short -jxiinted leaves and large funnel-form, lilue or purplish 
dowers, 2 to 3 in. long. There are m:my races in cultivation, some 
witli double llowiTs, and varying in colour. The hedge bindweed 
(q.v.) and the small liindweed {Convolvulus arvensis), especially 
when they beionie injurious weeds, i.re called wild morning glory. 
{See CowoT.vrLACEAi:. ) 

MORNY, CHARLES AUGUSTE LOUIS JOSEPH, 

Dik: df, (t8i i-i8r)5 ), French .state.sman, was the natural son of 
IIorten.se Beauharnais (wife of Louis Bonaparte, and queen of 
Holland) and Charles Joseph, comte de Flahaut (<7.71.), and 
therefore half-brother of Napoleon 111 . He w'as liorn in Paris on 
Oct. 21, 181 1, and was registered as the legitimate, son of Auguste 
Jean Hyaiinthe Demorny, desirilied (inaccurately) as a land- 
owner of Si. Domingo. The cornle de Morny, as he was called 
by a polite fiction, passed through the staff college, and .served in 
Algeria in 1834-35 as aide-de-camp to (General Trczcl, who.se life 
he saved under the walls of (.'onslantine. In 1838 he e.stabli.shed 
a beetroot-sugar industry at Clermont in Auvergne. Soon there 
were few great commercial enterprises in Paris in which he had 
not an interest. He .sat in the Chamber as deputy for Clermont- 
Ferrand from 1842 onwards, and was heard with respect on 
industrial and financial (luestions. He was admitted to the inti- 
mate circle of Louis Napoleon, and he helped to engineer the 
coup d'etat of Dec. 2, 1851. After six months of office as minister 
of the interior, he resigned. He now resumed his financial specu- 
lations, and when in 1854 he became president of the Corps 
Legislatif, he u.sed his official rank to as.sist his schemes. 

In 1856 Morny was sent as special envoy to the coronation of 
Alexander 11 . of Russia; he there married Princess Sophie 
Troubetzkoi. In 1862 Morny was created a duke. Morny’s influ- 
ence with the cm|Xfror was very great, and his liberal traditions 
gave him influence with the leaders of the opposition. Tie died 
in Paris on March 10, 1865. 

See F. Loliee, I.e Due de Morny ct la socUti du second empire 
(1909) and his Extraits des mimoires de Morny: Une Amhassade en 
Russif 1856 (1S92). 
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MORO, ANTONIO (c. 1512-1575), otherwise known as Sir 
Anthony More, the eminent portrait-painter, was born at Utrecht 
in 1512, according to some, but in 1525 according to Karl van 
Mandcr in his Ilet Lcven der Schilders. He studied his art under 
Jan Schoreel and after making a professional visit to Italy he 
commenced to paint portraits in the style of Hans Holbein. His 
rise to eminence was rapid. In 1552 (or 1542?) he was invited to 
Madrid by the emperor, Charles V. Two years afterwards he was 
in London painting the portrait of Queen Mary for her bride- 
groom, I’hilip II. of Spain. This picture is his masterpiece, and 
is preserved in the Prado museum at Madrid. For it an annual 
.salary and, as some suppose, the honour of knighthood were con- 
ferred upon him. From 1555-50 he lived in Utrecht. In Aug. 
1559 Moro accompanied King Philip to Spain, returning to Utrecht 
in 1560, in which year his portrait was painted by Jan Schoreel, 
now at the Antiquarian Society in London. He then entered the 
service of the duke of Alva at Brussels and died at Antwerp in 
1575. His portraits are full of individuality, and characterized by 
firm drawing. The gallery at Braunschweig and the collections at 
Althorp and Petworth contain important works by the master. 

MORO (‘‘Moor’’), a name given by Spaniards to the people 
of Sulu, an island and an archipelago between Borneo and the 
I’hilippines, on account of their religion: but although the Moros 
arc Muslims they were formerly Hindu 4n part, while the aborigi- 
nes. probably of Dayak affinities, are traditionally related to have 
worshipped tombs and stones of various kinds {see Asia, Far- 
ther), and one genealogy starts with a prophet who sprang from a 
bamboo. Besides Malays of Minangkubau Bugis iq.v.) 

from the Celebes, Samals from Johore, and ilanuns from Min- 
danao have settled in Sulu, and the population has been mixed 
further by innumerable importations of slaves from all the islands 
in the Philippines, and in Sulu itself there is a traditional division 
of the slave population into red-, white-, black-, and blue-eyed in 
the four quarters of the island. The Moros have legal codes drawn 
up in Arabic and are like other Malays renowned for piracy, 
fighting, and love of independence. 

See Salceby, Studies in Moro History, etc., and The History of 
Sulu (Ethnological Survev for the Philippines), IV. (iqo8). 

(J. H. H.) 

MOROCCO (Maroc), a country of Northern Africa, which 
forms with Algeria and Tunis a ’large geographical unit, the 
Djezira-el-Maghrib (Isle of the West) of the Arab geographers, 
the Barbary of the Europeans; it lies between 35® and 29° N. 
lat. and betw-een 10° and i® W. long. Morocco is bounded on the 
north by the Mediterranean, on the north-west by the Atlantic 
ocean, on the south by the Sahara, on which side there is no 
frontier nor definite boundar>^ on the east by Algeria. On the 
Algerian border, the treaty of 1845 between France and Morocco 
fixed the frontier over only about 100 km. from the sea to 
the point called Teniet-es-Sassi; beyond that there was merely 
an indication as to which tribes and ksurs or \illages were Moroc- 
can and which Algerian; in the Sahara all delimitation was con- 
sidered superfluous. From this ab.scnce of definite boundaries 
and from the fact that France did not claim the natural frontier 
of the Muluya many difficulties have arisen. They were brought 
to an end by the establishment of the French protectorate over 
Morocco in 1912, and the question has lost much of its interest. 
The total surface of Morocco included within a line drawn through 
the Algerian frontier, Beni-Abbes, Tamgrut and the course of 
Wad Dra*a is 519,980 .sq.km, or 203,117 square miles. (French 
zone, 415,000 sq.km.; Spanish zone, 104,600 sq.km.; international 
zone of Tangier, 380 sq.km.) 

Physical Geography. — From the point of view of structure 
and relief, one may distingui.sh three great divisions; (t) the 
coa.stal massifs which border the Mediterranean, separated from 
the Atlas system by the depression of the Sbu and its right bank 
affluents; (2) the plains and plateaux of we.stern Morocco; (3) 
the Atlas and its various chains towards the Sahara. 

(i) The coastal massifs, almost unknown until recent years, 
have now been explored; they correspond, from the political point 
of view, with the zone of Spanish influence. They comprise three 
regions, the Jebela in the west, the Rif in (he centre, and the 


Caret on the east. The western portion of the coastal massifs, 
as far as the valley of Wad Nkur and the Bay of Alhucemas. 
belongs to the Alpine fold system; crystalline and Palaeozoic 
rocks outcrop on the coast ; then comes a much folded axial zoru 
made up chiefly of Liassic and Nummulitic limestones; finally 
there is a frontal zone of southward-directed overfolds which 
constitute the Pre-Rif. The chains are arranged in an arc of a 
circle, and form the counterpart of the Betic Cordillera (Sierra 
Nevada), to which they are related geologically in spite of the 
break at the Straits of Gibraltar. The higher .summits lie between 
Chechaouen and the valley of the Nkur (Jcbel-Tiziren, 2,500 
metres). The country is dissected by deep ravines which give it 
in places, a chaotic aspect. The slopes towards the Mediterranean 
are sharp, and the rivers rapid. The height of the chains, added 
to their exposure to the westerly wind, produces a marked con- 
trast between the Jebela, moister and more fertile, and the Rif 
where the vegetation is scantier. The coast, as usual in the Medi* 
terranean, is mountainous and cut into arc-shaped bays; on the 
Straits of Gibraltar are Tangier, Ksar-es-Serir and Ceuta; be- 
tween Ceuta and the Nkur lie the bays of Tetuan, of Badis 
(Penon de Velez) and of Alhucemas. To the ea.st of Wad Nkur 
the folds are well marked and the structure of the country much 
more simple: the dryness increases, and in the Garet the steppe 
reaches nearly to the coast. To the cast of Cape Tres-Forcas 
lies the Bay of Melilla, near to which stretches the sebkha of Bou- 
Erg, then comes the bay sheltered by the Cap de TEau, beyond 
which lie the Zaffarine islands, not far from the mouth of the 
Muluya. 

(2) The plains and plateaux of western Morocco stretch from 
the Atlantic to the foot of the Atlas. They include two different 
regions: El Gharb and El Huz, or the ancient kingdoms of Fez 
and Marrakesh. El Gharb has a varied relief, the influence of the 
coastal massifs extending as far as Fez and the massifs of Zarhun 
and Zalagh; the hills of El Gharb frame the alluvial plains of 
the Lukkos and the Sbu, on the estuary of which stand the ports 
of Larache and Mehedia respectively. The great east to west 
depression which links Algeria and Morocco by Ujda, Taza, Fez 
and Meknes, and which separates the coastal massifs from the 
Atlas, opens on the Atlantic by the plain of the Sbu; it is the 
corridor of Taza, an important feature of the geography of 
Morocco. The coast is flat, bordered with dunes and marshes. 

I The Sbu, rising in mid-Atlas under the name of Wad Guigo, 
receives near Fez the Innauen, which brings it the waters of the 
corridor of Taza; then the Werra, which drains the southern slope 
of the coastal massif, lastly the Wad Mikkes, Wad Rdora and 
Wad Beht, left bank affluents. In its lower course the Sbu 
meanders and spreads among the marshes or merdjas; it has an 
average discharge of 40 cubic metres (minimum 13 cubic metres) : 
it is tidal as far up as Kenitra and more or less navigable to 
Mechra-bcl-K.siri. The triangular stretch of country between 
the Atlantic coast from Rabat to Cape Guir and the Atlas consti- 
tuted the Moroccan meseta, the subsoil of which is formed of 
anciently folded Archaean and Palaeozoic rocks incompletely 
covered by thin layers of Secondary and Tertiary age. The 
ancient rocks in the form of dissected schists and granitic bosses, 
dominate the region of the Zaer and of the Zemmour, which 
stretches along the left bank of the Sbu between Meknes and 
Rabat, the same structure continues farther east in the plateau 
of Ulmes and in the region of the Zaian as far as the upper 
valley of the Umm er Rbi‘a. The retreat of the sea having taken 
place in successive stages, more and more ancient terraces are 
found as one penetrates the interior, as the altitude increases from 
100-150 metres to 600-700 metres. The coastal plain (coinui> 
of the Shawuja, of the Dukkala and of the Abda), 60 to 80 kir 
wide, is very fertile, especially the black clay lands called 
further from the sea one passes gradually to the steppe. 
cultivation begins again at the foot of the Atlas, thanks to irrig *- 
tion. The rivers of the tneseta run in a small number of ravinc'^ 
deeply dissecting the plateau. The Bu-Regrag, reaching the pcj) 
at Rabat is unimportant. The Umm er Rbi'a, on the contrary, 
is the largest river of north-west Africa; rising in mid-Atla^. *1 
runs at first in a deep narrow tectonic valley as far as Khenilra. 
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then crosses the plain of Tadla, receives the Wad-el-Abiad and 
the Tessaul, both rising in the high Atlas, encases itself deeply 
irom Mechra-bcn-Abbu to Bu-Lauan and reaches the sea at 
Azimur; its average discharge is 60 cubic metres, minimum 35 
vubic metres. The much smaller Tensift drains the plain of 
Marrakesh; its left bank affluents, the Wad Rdat, Wad Rerai'a, 
Wad Urika and Wad Nfys, bring it the drainage of the high Atlas. 
The coast of the meseta is extremely monotonous and even, and 
is, in general, edged with dunes with several shallow lagoons. The 
>urf is very strong, and before the French protectorate there were 
only open roadsteads. 

(3) ThelMoroccan Atlas {see Atlas) is bounded on the north 
l)y the plains and plateaux of the Atlantic slope and by the corri- 
dor of Taza; on the south it slopes down towards the great furrow 
of the Wad Dra‘a, beyond which stretch the platforms of the 
Sahara. It is usual to distinguish three chains of the Moroccan 
Atlas running south-west-north-east; the high Atlas, Hanked on 
the north by the mid- Atlas and on the south by the anti-Atlas; 
(he two latter being virgations of the high Atlas. The mid-Atlas 
lying between the Moroccan meseta and the meseia of Oran is, 
ill general, only slightly folded; under the name of mid-Atlas 
;ire included very different regions, to the west of Ulmes, an 
Archaean peneplane disserted by erosion, to the east of Ulmes 
Jurassic limestone plateaux covered by recent Pliocene and Qua- 
ternary eruptive rocks (country of the Beni Mtir and of the 
Heni-Mgild), and, lastly to the south and the east, the chain 
properly speaking, which dominates the valley of the Muluya 
(3,800 metres at Mussa-ou-Salah). The mid-Atlas, where snows 
are abundant, is the chief source of water supply of Morocco; 
from it flows the Shu, Wad Beht Bu-Regrag, Umm cr Rbi*a; 
inhabited by large Berber confederations, it is al.so the strong- 
hold of resistance. In the angle formed on the east by the mid- 
Atlas and high Allas lies the upper valley of the Muluya, a high 
plain 1,500 to 1,700 metres in altitude, which merges on the 
cast into the Moroccan Dahra, itself continued in the steppes of 
the province 0/ Oran. The chief affluent of the Muluya is the 
Mcllulu; it diminishes owing to evaporation in the steppe-land, 
in some seasons its discharge is abundant, in others the stream 
is nearly dry; the average discharge at Gercif is reckoned as 6 
cubic metres. The high Atlas is divided into two parts, separated 
by the Tizi-n-Tel remet (Tizi is the Berber word for “pass”). In 
ihc west are both primary and tertiary folds; schists and por- 
jjhyrics predominate. To the south of Marrakc.sh rise the highest 
peaks in Morocco and in the whole of North Africa; Tubkal 
(4,225 metres), Wenkrim (4,173 metres), Likumt (3,906 metres); 
this great chain forms a barrier separating two distinct zones 
and proving a serious obstacle to communications. To the ea.st 
of (he Pass of Teluet or Pass of the Glaoua (2,600 metres) crossed 
l»y the road from the Dra, the Atlas seems to be composed 
mainly of Jurassic limestones; the outlines are softer, though the 
altitude is still about 3,000 metres, rising to 3,745 metres in 
jcbel Ai'achi. To the east of the Tizi-n-Telremet (2,200 metres), 
crossed by the road from Fez to Tafilelt, the Atlas dies down 
and breaks up into several series of heights separated by plains, 
and it eventually joins the Sahara Allas of Algeria. To the south 
nf the high Atlas, a transverse chain, the Sirua (3^000 metre.s) 
joins the high Atlas to the anti-Allas; it is a volcanic ma.ssif 
with crystalline substratum. The anti-Atlas (2,000 metres) has 
a distinct individuality only beiwcen the Sirua and the Atlantic, 
on the east it is scarcely a plateau, little higher than the sur- 
rounding country. The valley of the Sus is framed by the high 
^^tlas, the Sirua and the anti-Atlas. East of the Sirua the drainage : 

to the Dra‘a, which receives the Wad Dades; after the great ; 
‘^Ibow which it makes south of Tamgrut, it receives only inter- ; 
mittent feeders. The Wad Ziz, which receives the Todgha, called 
t’crkla and Gheris in its lower course, ends in Tafilelt. Th^se ; 
‘"^aharan wadi coming down from the Atlas are marked out by 1 
ribbons of irrigation-culture and by oases. 

Climate. — ^The climate of Morocco is a Mediterranean one, 
modified by the Atlantic. The climate is more favourable than 
ihat of the rest of Barbary because the country is bathed by two 
and its high mountains keep the snow longer than elsewhere, j 


The temperature is equable and quite cool for the latitude on the 
west coast; at Mogador the January mean is 61-5° F and the 
August mean 72-3”. Towards the interior the climate rapidly 
becomes more continental, with increased winter cold and very 
great summer heat; at Fez the January mean is 50® and that of 
August So-6°. The rainy season is from October-November to 
April-May; it becomes .shorter and less severe as one goes south 
towards the belt of the trade-winds. The mean annual rainfall 
is 829 mm. at Tangier, 494 at Rabat, 391 at Ca.sablanca, 404 
at Mazagan. 360 at Mogador; on the coast the dew is very 
abundant. Towards the interior the rainfall diminishes (Marra- 
kesh, 279 mm.), but it is higher on the western slopes of the 
mountain massifs. The country of the Jebala, the western mid- 
Atlas, rcMTcivcs the highest rainfall; the regions of Meknes and of 
Fez, the corridor of Taza, open to the wet westerly winds, also 
have abundant precipitation (Meknes 555 mm., Fez 537 mm., 
Taza 600 min.). Eastern Morocco, on the contrary, cut off from 
the moist winds by the great chains, is less favoured (Melilla 
481 mm., Ujda 357 mm., Berguent 157, Beni-Unif 154, Bu-Denib 
130). Snow falls several times a year at altitudes of above 1,000 
metres and di.sappears from the high peaks only at mid-summer. 

Vegetation. — The vegetation reflects the diverse influences of 
the climate; it is clearly Mediterranean in character; in the .south 
a certain number of plants from the Canaries are found. The 
presence in the .south-we.vl, fnun Uinm er Kbi'a to Wad Noun, of 
the argana {Ar^ania sidcroxylon), which belongs to the family 
Sapotaceae, is a remarkable liotanical peculiarity. In the moun- 
tains, the vegetation takes on a more northerly character, many 
central Euroiican species and a certain number of Alpine plants 
occurring there. The well-watered regions are covered by forest 
except where it has been destroyed by man, as is the ca.se in the 
plains of the west. The dominant .species are oaks and conifers. 
The cork-oak constitutes the great forest of Mamora (125,000 
hectares); in the mid-Atlas there are fine cedar forest .s (150,000 
hectares); the evergreen oak, the Zen oak, the thuya ami the 
juniper, arc widespread. The argana forms a widely-si)accd 
growth, a kind of fore.st -.steppe. The forest jia.sses into mar|ui.s, 
this into steppe, gra.ssy wh(‘n the rains are .suflicient, and the 
.steppe into desert. The fauna also is Mediterranean; the lion 
has disappeared, the panther and the macaque are common, as 
are also the jackal and the fox (fennec). Antelopes (gazelles) 
are numerous. 

Population. — The indigenous peoples of Morocco arc Ber- 
bers; they call themselves Imuziren. 'I'he Berber name covers 
very different human types; the most widely-spread seems to be 
akin to that of the southern Europeans ( Ibero-Ligurian race); 
there are also amongst them Hamit it elements and some blond 
peoples whose typie resembles (he Noidic. There may be several 
successive layers of Berbers. There are three great groups of 
Moroccan Berbers, which differ from one another in language, 
race tyr^e and customs; the northern or Rif people, who inhabit 
the coastal massifs, the central or Berber group, who inhabit the 
mid-Atlas, and the southern or Chleuh group, who live in the 
high Atlas and in the .Sus. In the plains the Berbers have ado])ted 
the Arab language and the Muslim religion, but Morocco, on 
account of its geographiial situation, has been less influenced than 
Tunisia and Algeria from the eastern Mediterranean; tribes 
coining from Egypt and Asia have reached Morocco slowly and 
with difficulty, and the great chains of the mid-Atlas and high 
Allas have proved effectual liarrit.rs, so that Arabs are met w-ith 
only in the eastern steppes near the Algerian frontier. About 
half the indigenous population of Morocco .speaks Berber dialects. 
The natives other than the town dwellers arc divided into nom:ids 
and sedentary; mode of life has no connection with race, for many 
Berbers arc nomads, especially in mid-Atlas; they have store- 
castles called agadify for their harvests. Morocco has about 
100,000 Jews, amongst whom may be distinguished the old estab- 
lished Jewish settlers and the Spanish Jews (Gtiernsh Castilla). 
The slave trade has introduced a large number of Sudanese, who 
have influenced the complexion of the populations of the south. 

Before the establishment of the French protectorate, there was 
a distinction in Morocco between the bled-makhzeny the region 
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in which the sultan had succeeded in making the natives pay tax 
and accept his kaids, and the bled-siba, which evaded his authority. 
The two regions had uncertain and fluctuating boundaries, the 
extent of the blcd-makhzen depending on the varying powers of 
the sultan, and at times being reduced to the immediate neigh- 
bourhood of certain towns. The Berbers, jealous of their inde- 
pendence and lacking social classes among them.selves, were, in 
general, impatient of any authority; they remained under tribal 
organization and w’ere administered by small local assemblies 
called djemaas; there was a permanent state of war between the 
tribes. 

According to the census of 1926, the French zone of Morocco 
numbers 4,229,000 inhabitants; there are about 600,000 in the 
Spani.sh zone and 72,000 in the international zone, giving a total 
of about 5,000,000. The population is most den.se in the plains 
of the west, El Gharb and El Huz, and on the border of the 
mountain massifs, the regions with a great altitude not lending 
them.selves to permanent habitation. The neighbouring regions 
of the Sahara and of Algeria, except in the very limited areas 
where irrigation-culture is possible, permit only the low density, 
characteristic of nomad lands. There is a certain number of 
important towns; the chief are Marrakc.sh (pop. 149,263), Casa- 
blanca (106,608), Fez (81.172), Rabat (38,044), Meknes (29,- 
930), Sail (26,914). Sali (20,965), Ujda (19,976), Mazagan 
(19,159). Mogador (18,401). In the Spani.^^h zone Melilla has a 
population of 52,000. Tetuan 43,000, ('euta 40,000, El-Ksar 40,- 
000, Earache 20,000. Tangier, in the international zone, has 

56.000 inhabitants. 

In 1907, apart from the ancient Spanish po.s.sc.ssions, there were 
not more than 5,000 Europeans in Morocco, of whom 4,000 were 
in Tangier. European immigration has been very rapid since the 
establishment of the protectorate. In the French zone there are 
104.712 Europeans. But this population is, up to the present, 
essentially urban. Casablanca has 34,984 Europeans, Rabat 
13.916, Ujda 8,780, Meknes 4,923, Kenitra 3,901, Marrakesh 
3,652, Fez 3,559. (.?a.sablanca, in particular, which was only a 
poor hamlet before the French protectorate, has had an extremely 
rapid growth. Marshal Lyautey planned the European towns on 
the best hygienic and aesthetic lines, while resiiecting the native 
settlements. The rural population of European extraction is, 
up to the present, represented by about 2,000 colonists, living 
on their land and numbering with their families 5,000 to 6,000. 
Of the 104,712 Europeans in the French zone, 74,558 are French 
(including 8.335 PYcnch .subjects and persons formerly under 
French protection), and 30,154 foreigners (15,141 Spanish, 10,300 
Italian, 4,713 Europeans of various origin). To the Europeans 
of the French zone must be added about 100,000 Europeans, 
nearly all Spanish, in the Spanish zone (Melilla 30,000, Ceuta 
25,000, Tetuan 8,000) and 15,000 in the zone of Tangier (of whom 

9.000 are Spanish and 4,000 French), 

Products. — Morocco is essentially an agricultural country. 
Of 500,000 sq.km, about 100,000-150,000 are cultivable, and 
25,000-30,000 arc effectively cultivated. The regions most favour- 
able to agriculture are El Gharb, the valley of the Sbu, the prov- 
inces of the Shawiya and of the Dukkala, the districts of Meknes 
and of Fez and the valley of the Werra. The natives cultivate 
chiefly cereals and trees. The cereals grown are hard wheat (six 
to. seven million quintals), barley (seven to eight million quintals), 
maize (one million quintals), sorghum (300,000 quintals). The 
natives also grow beans, lentils, chick-peas, flax, hemp, coriander 
and cummin. The Berbers, like all Mediterranean peasants, arc 
essentially orchard-growers; the chief fruit trees are the olive, 
the fig, the orange, the pomegranate and the almond. The most 
important olive groves arc in the districts of Marrakesh, Meknes, 
Fez, Wazzan, Shishawen and the Werra. The almond is grown 
chiefly in the district of Marrakesh and of the Sus, the orange at 
Tetuan and Earache, the walnut in the high Atlas. In the Sahara 
the main cultivation is that of the date-palm; the chief oases are 
those of Tafilelt and of the valleys of the Ziz, the Todgha, the 
Gheris, the Ferkla, the Dra'a and the Sus. The natives are stock- 
raisers; cattle are reared chiefly in El Gharb and the Zaian 
(two millions in the French zone), sheep chiefly in the Tadla 


(nine millions). To these must be added goats (three millions; 
horses 200,000, especially fine in the Abda and the Chiadm: 
mules, and, in the Saharan region, camels. 

In order to increa.se production, it is necessary first to intensif; 
cultivation where it already exists, which could be effected, espu 
dally in the case of the cereals, by preliminary ploughing an. 
by dry-f arming ; by the use of machinery and manures — by bet to 
methods of pruning fruit trees and of raising cattle and shee] 

1 In the second place, it is nece.s.sary to increase the cultivated arer 
which, before the establishment of the protectorate, was extreme! 
limited, owing to insecurity, to the absence of communication 
and to prohibition of exports. Finally, new crops mig^it be intn 
duced: bread-wheat (700,000 quintals), potatoes and castor-o 
are spreading, as well as market gardens (13,000 hectares). I 
does not seem profitable to develop the growth of the vine to an 
extent in Morocco, for it would be difficult for it to compel 
with the products of France and Algeria; cotton, on the contrar> 
tried particularly at Bcrkane in eastern Morocco, seems susceplibl 
of some extension. Experiments have been made in (he growin 
of flax for fibre (up to the present it has been grown only fo 
linseed), of sisal and of sugar-beet. Many plans for irrigatio 
works, which would greatly increase the agricultural wealth, ar 
being carried out; they affect chiefly the Umm er Rbi*a, the Sin 
Wad Beht, the Muluya, and the torrents of the high Atlas. 

Agricultural progress is linked with that of the European colon! 
zation. It has become possible for Europeans to acquire propert; 
only since the establishment of the protectorate. The system 0 
registration of land has somewhat reduced the chaotic condition 
of native proprietorship (65.000 hectares registered). Eand heh 
in common by a tribe is inalienable. Demesne lands may be soli 
and form lots of large, medium, or .small colonization. There ar 
no free grants of land, and purchasers are under obligation ti 
utilize the land bought. From 1918 to 1928 the office controllini 
agriculture has allocated, under these conditions, 190,000 hectare? 
in 1,100 lots. Altogether, the area owned by Pfijropeans is 644,001 
hectares, of which 60S, 000 are in French hands; but only a littli 
of (his is cultivated in European fashion. Forests occupy 1,900, 
000 hectares; their chief product is cork. The value of thi 
fishing of the Moroccan ports is nine million francs. 

Magnificent deposits of phosphate of lime, the exploitation o 
which has been reserved to the Moroccan Government, have beer 
discovered; they are superior to those of Algeria and Tunisia 
and are practically illimitable in quantity. They arc worked ii 
the district of Wad-Zem, near Tadla, at Kurigha and at El 
Borudj; exploitation began in 1921, with 8,000 tons and nov 
reaches 1,400,000 tons. Fine iron ores (haematite) are worker 
in Spanish Morocco, near Melilla in the district of the Beni-bou 
Ifrur (250,000 tons per annum). An important deposit of man 
ganese at Bu Arfa, west of Figig, is being exploited. Iron ha? 
been noticed in several other places, notably near Kenifra, leac 
and molybdenum in the high Atlas, zinc, copper and tin. Borings 
have been made for petroleum, notably near Petit jean; a smaL 
coalfield is being worked at Kenadsa, near Colomb-Bechar, or: 
the Algerian frontier, and another has been found at Djerada 
south of Ujda; but Morocco is .still poor in mineral fuels. 

Native industry is essentially home-industry; in spite of the 
encouragement it has received, it can barely survive European 
competition except in the making of carpets and Turkish slipfjcrs 
The chief European industrial cstabli.shments are flour-mills, oil- 
mills, electric power stations and manufactories of implements 

Communications. — Morocco possesses 5,000 km. of good 
motor-roads, which link the ports and connect them with the 
two capitals of Fez and Marrakesh and with Algeria. During 
World War of 1914-18, a network of military railways (of c-^' 
metre gauge) was built, which greatly aided pacification and trade. 
This network is being gradually replaced by normal gauge line.'', 
but it is still used for military operations in districts which arc 
newly pacified, and as an adjunct to the ordinary railways in the 
other parts. The railways with normal gauge (i metre 44) 
elude: (i) The line from Tangier to Fez, opened in 1927^ 

310 km. long, of which 15 are in the Tangier zone, Qi hi the 
Spanish zone and 204 in the French. (2) The line from Casa- 
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blanca to Fez runs through Rabat, Kenifra, Petitjean and Meknes; 
it is 322 km. long, of which in are on the Tangier-Fez line, 
which it joins at Petitjean. (3) The line from Casablanca to 
Marrakesh, finished in 1928, 250 km. long; at Bcr-Rechid a 
branch line of 135 km. goes to Wad-Zem and to the phosphate 
workings. To complete essential arterial lines in Morocco the o-6 
metre line from Fez to Ujda must be replaced by one of normal 
gauge. A minerals line is being built from Bu-Arfa to Ujda. 
In the Spanish zone narrow-gauge lines connect Larache to 
El-Ksar (36 km.), Ceuta to Tetuan (41 km.), Melilla to San 
Juan-de-las-Minas and to Tistutin (50 km.). 

A harbour is being built at Tangier, on the Mediterranean coast : 
to the ancient ports of Ceuta, Melilla and the Zaffarines the 
Spaniards have recently added that of Villa-Sanjurjo in the Bay 
of Alhucemas. On the Atlantic coast, the harbour of Lararhe. 
at the mouth of the Lukkos, has been improved. At Casablanca 
a new embankment 2,000 metres long, has been built in water 
12 metres deep, to shelter the deep-water basins in w’hich ships 
can unload at the quays; there are special installations for phos- 
])hates; Casablanca has 80% of the trade of the French zone 
(1,824,000 tons). Less important alterations have been, or are 
being, made at the other ports, which are, from north to south: 
Mehediya and Kenitra, ports of the Sbu, one at the mouth, the 
other on the river; Rabat, at the mouth of the Bu-Regrag; Fdla, a 
little fishing port; Mazagan, Safi and Mogador, which share the 
export trade of south Morocco and the trade of Marrakesh, and 
Agadir, the port of the Sus. 

The external trade of the French zone of Morocco, which was 
95 millions of francs in 1910, 222 millions in 1013, 1,269 millions 
in 1921, had risen to 2,644 millions in 1927 (imports 1,793 mil- 
lions, exports 851 millions), repre.sent ing 2,302,000 tons of mer- 
chandise. The difference between the amount of imports and 
exports arises from the fact that Morocco imports its tools and 
has not yet fully developed its production, imd this deference 
lends to decrease. The chief imports are sugar (278 millions), 
cotton goods (210 millions), tea (92 millions), fluid fuels (84 
millions), postal packages (80 millions), machinery of various 
kinds (80 millions), motor-cars (70 millions), iron and steel goods 
(50 millions), coal (42 millions). The chief exports arc phos- 
phates (161 millions), cereals, wheat and barley (175 millions), 
eggs (82 millions), skins (76 millions), wool (70 millions), 
almonds (49 millions), linseed (22 millions), sheep (20 millions), 
cattle (16 millions). France is responsible for 1,562 millions of 
the trade of Morocco (imports 1,124 millions, exports 438 mil- 
lions). Great Britain has 268 millions (imports 194 millions, ex- 
ports 74 millions), Spain has 169 millions (imports 22 millions, 
exports 147 millions) and the United States 115 millions (im- 
j>orls 100 millions, exports 15 millions), inde in the Si)ani.sh 
zone reaches iii millions of pesetas (imports 94, exports 17), 
the share of Spain being, imports 52 millions and exports 15 
millions. The trade of the zone of Tangier realized 175 millions 
of francs (imports 146, exports 29), the .share of France being 
87 millions. 

BiBLiOGRApny. — Sir Lambert Plavfair and R. Brown, Bibliof^raphy 
of Morocco (London, 1892) ; Augustin Bernard, Le Maroc ff.th ed , 
Paris, 1922) ; P. Ricard, Lc Maroc, Guide bleu (Pans, 1925) (English 
translation) ; J. Hardy et Celericr, Les ^randrs Iknes de In firn^raphtc 
du Maroc (Paris, 1922). Periodicals: Archives Marocatnes L A frtque 
franQoise, Hespiris, Bulletin de la Sociele de g^ofiraphte du Maroc 
Annuaire de statistique general du Maroc. Maps of Morocco, scale 
1 '1,000,000 and 1-2,000,000, issued by the French army geographical 
service. ^ 


Defence^ — ^Morocco cannot be said to possess an arm> In the 
modern sense of the term, but the tribesmen are seldom larking 
in arms and ammunition, and the physical features of the country, 
with its difficulties of communication, favour their resistance to 
invaders of their territory. Constant wars, offensive ana de- 
fensive, have been waged against Spanish possessions on the coas 
(see Spain: Army), and also, offensive and defensive against 
the French, at first in Algeria (1844) and of late in Morocco. 
An approach to a regular army was formed by certain hen-di- 
lary troops provided by the . Maghzen tnbes. t e 0 - 
<^hara (blade), Udaia (mulatto), the Ashragah and Ashrardah 
(white), the Gaish, Malchhaznia (mixed), all these being horse- 


men. The infantry (Askaria) were for the mo.st part rough levies. 
The old army has now dwindled down to a Sultan s body-guard. 

Since the latest Riff war, the French Resident General has 
controlled the military forces in the French zone, which consist 
of French and French colonial troops, reinforced by various 
native levies. Provision was made in 1927 for an army of 85,525, 
including 2,820 officers in Morocco. The Tangier zone is de- 
militarized. Pending the establishment of a proposed gendarmerie, 
order is maintained by a force of 7S0 native tabors, under French 
and Spanish control. The forces in the Spani.sh zone are similar 
to the French. Details are given under Sp.mn ; Colonial Forces. 

(G. G. A.) 

HISTORY 

Numerous archaeological remains, in particular a series of re- 
markable megalithic structures, prove the high antiquity of human 
occupation in Morocco. But the earliest historical records relat- 
ing to this rt gion are tho.se of Hanno's Peri plus, which mentions 
that Carthaginian colonics were iilantcd along the coa.st. In the 
last century n.c. Moroccan Berbers are found supplying troops to 
Pom|K*y or Sertorius, and later, under Augu.stus, they became in- 
corporated in the Roman ]>rovinre of Mauretania (q.v., and also 
Africa, Roxian). But the Roman province reached only to the 
Bu Ragrag, on which Sala, now Salli, was its outpost ; Volubilis, 
near Mequinez, of which impressive remains are still visible, being 
its principal, if not its only, inland city. In the fifth century a.d. 
the country became suf)ject to the X’andals and its fortunes form 
part of the general history of North Africa. 

The coming of the Arabs under 'Oqba (’Okba) in 682 was a 
turning point in this hi.story, though it was not till 20 years later 
that his sucres.sor, Mu.sa ibn Nbsair, undertook a successful ex- 
pedition as far as Tafilalt and the Dra*a. The force of 10,000 Arabs 
.and Egyptians with wdiom T.iriq (Tarik ) ibn Zfiid held the Tangier 
district in 710 was trebled by the enrolment of the Berbers, who 
enabled him next year to invade Spain. But. in 739 the Moroccan 
Berbers successfully revolted, setting up their first independent 
ruler, Mai.sara. Their kinsmen in Spain followed suit with equal 
success, and though subdued for a time, they retained their in- 
d(*pendence in certain ]>arl.‘; till the iMh century, when, as mas- 
ters of Granada, th(‘y sulilugated their implacable foes, the Arabs; 
and finally, under the Murabti and Muwahhadi dynasties, con- 
quered all Mohammedan Spain. 

The recorded history of the Moorish empire commences with 
the .settlement near the Roman ruins of Volubilis in A.D. 788 of 
Idris the elder (Idris b. Abdallah), one of the fugitive descendants 
of Mohammed during the struggles between rival claimants of 
the caliphate. Islam had then been esiabli.shed in these parts for 
80 yea.»’s, and Idris and his .son, IdrI;-, IT., the builder of Fez, united 
the Berbers into a kingdom. Tiieir iin( controlled a limited portion 
of northern Morocco for nearly two centuries, in part su|4)lanted 
by the Miknasa in 922, until displaced by the Maghrawa in 988. 
The'ie two dynasties were exterminated in 1061 by Yusef I. (bin 
Tashfin ), founder of the Murabti dynasty of Berbers (Almora- 
vidcs), who annc.xed the remainder of Morocco and Tlemqcn. 
Their principal existing monument is the city of Marrakesh. In 
1149 the Murabti power was overthrowm by another religious 
leader, “Abd el Mumin at the hearl of the Muwahhadi horde {sec 
Almohadf.s), under whom the Moorish empire reached its zenith 
at the close of the 12th century. It then included, in addition to 
the Murabti realm, what now arc Algeria, Tunisia and Tripoli, 
extending to the frontier of Egypt, which they were prevented 
from occupying by the rise of Saladin. Before the middle of the 
13th century they had been driven out of Spain, and had lost 
all but what is now known as Morocco, whence, between 1217 and 
1269, they were ousted by the Beni Marin (Marinidcs). {See 
Almoravides and Almohades.) 

Beni Marin Period, 1213-1524. — The new dynasty differed 
from the two which had preceded it in being frankly part of a 
Berber tribe, the Zenata, who carved out a kingdom for them- 
selves. Hav ing assisted the Murabtis and Muwahhadis respec- 
tively at the battles of El Arcos (1195) and Las Navas (1212), 
the defection of their amir on that occasion offered an opportunity 
for Abd-el-Hakk, the son of their general, to attempt the over- 
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throw of the reigninp: house. At first the Beni Marin professed al- 
legiance to Tunis, where the Hafsis, a branch of the Muwahkidis, 
had thrown off the Moorish yoke and secured acknowledgement in 
northern Morocco and parts of Spain. But they were soon in a 
ixjsition to proclaim complete independence, and by the time that 
Abu Bakr, the third son of Abd-el-Hakk to succeed him, died, in 
1 2 58. they held sway over all that is now known as Morocco, and 
ubg saw the death of the last Muwahhadi prince. 

On the death of Abu Bakr there succeeded Yakub II., one of 
the few amirs of Morocco who have left a name for just adminis- 
tration and for philanthropic undertakings. Although of strict 
religious habits, he disp)laycd no bigotry, studying philosophy, 
and entering into friendly intercourse with Europeans, whom he 
encouraged to trade with Salli. In 1261, 1275 and 1277-79, he 
undertook successful expeditions to Spain, and again in 12S4, this 
time, in alliance with Alphonso of Leon, against his rebel son 
Sancho. But Alphonso dying during the struggle, Yakub found 
himself master of his country, and Sancho had to acknowledge 
his suzerainty. All Mohammedans within his realm were freed 
from all taxes, and all the Arabic manuscripts of the country — 
13 loads — were despatclied to the college ^'akub had built in Fez. 

But Yakub did not live to reap the benehts of his conquest, 
which were enjoyed by his son, Yusef IV. (1286), who was 
courted by his father's old foes, entering into amicable relations 
with Tunis, Eg>-pt, Arabia and the neighbouring Euroi^ean Stales. 
With the contemporaneous Beni Zeiyan dynasty of Tlemc^en, 
sworn foes of his house, however, he was still at war w’hen stabbed 
(1307; in the new town of Tlemgen, which he had built while con- 
ducting a siege of the old town. A second siege w^as begun in 
1335, and Tlemcen fell in 1337 to the fourth ruler of the dynasty, 
Ali V., Abu *1 Hasan, better known as “The Black Sultan." Un- 
successful in his inva.sion of Spain and Tunisia, Ali had eventually 
to abdicate in 1351 in favour of his rebel son, the famous “Abu ! 
Ainan," Paris L, who, during a short reign recovered Algeria and 
Tunisia. 

The Beni Marin were soon driven back, till a few years later 
Tlemgen alone remained to them, and this they held only till 
J359 (see Tlemqen). Thereafter their empire became habitually 
divided between rival claimants, and the Portuguese began to 
obtain footholds on the coast. (B. M.; K. A. M.) 

The Wattasi Dynasty. — The Wattasi dynasty which suc- 
ceeded the Beni Marin w’as short lived (1471-1548;, the reign 
of its founder, Sa‘id 111 . “El Wattass," and of his son Mohammed 
VIII., “the Portuguese," being marked by the conquest of 
Granada by Ferdinand and Isabella the Catholic (1492), the first 
expulsions of the Moors from Spain (1502) and the first con- 
quests of Spain and Portugal in North Africa (Melilla, Penon 
de Velez, and all the Atlantic ports, except Salle-Rabat). Tetuan 
was founded by the Moorish refugees from the Continent, who 
also brought back to Rabat and Fez the Andalu.sian taste for fine 
monuments. 

The Sa*adi Dynasty. — ^^\s a reaction against the conquests of 
the Christians, a popular and religious movement gave their 
chance to a new family of “Sharifs,” or nobles, more or less 
of Arab descent (as contrasted with the native Berber), and 
more or less related to Mohammed by the female side. The 
Sa*adi dynasty (1550-1668) ro.se in the Dra'a district, on the 
Sahara slope of the Atlas. They established themselves inde- 
pendently in Marrakesh from 1524, and their first act was to 
launch a jihad, or “holy war,” against the Portuguese. By the 
end of the i6th century, they had reconquered most of the 
Atlantic ports. 

El Dehebi and the Makhzen System. — ^After Abd-el-Malek 
— ^who perished at the famous “battle of the three kings,” together 
with King Sebastian of Portugal, and Mohammed XI. whom he 
had depo.sed, — Ahmed IV. “El Mansur,” “the Victorious,” also 
called “El Dehebi,” “the Golden,” conquered Timbuktu, and 
brought back great riches (csf>ecially slaves and gold, whence 
his name) from the Sudan. He also proved to be a good ad- 
ministrator, in so far, at least, as the Makhzen system of govern- 
ment can be considered as good. It consisted principally in 
“pitting” certain tribes against the rest (Bled es-Siba), by ex- 


emption from taxes and tithes; — doubtful procedure of courst*, 
but which finds an explanation and excuse in the geographical 
features of the country, in the natural anarchy of perpetually 
warring tribes, and in the fundamental opposition — ^which can 
be traced all through the history of Morocco — between the settled 
urban population and the nomads. “El Dehebi” was also a great 
builder, erecting, among other monuments, the marvellous pavilion, 
containing the tombs of the dynasty, in the palace of El Bedi, 
at Marrakesh, which ranks to this day as one of the most won- 
derful works of art of Northern Africa. 

His most remarkable successor was Zidan, who reigned 2c 
years (1608-28), and also employed a number of European 
artisans in the palaces he constructed, or completed. 

The Filali. — ^A fresh outburst of fanaticism partly provoked 
by the friendship for Europeans shown by Mohammed XI 11. 
(1636-54), the last but one of the Sa‘adians, but particularly 
inflamed by a certain number of marabouts (Islamic “saints”), 
who have always played a great part in the political and religiou.s 
movements of North Africa, favoured the ambitions of a new 
dynasty. The Filali or Hassani, — Berbers, — also (more or less) 
of mixed Arab descent, sprang from one of the oases of Saharan 
Morocco, the Tafilalt. Their first representative, Mohammed 
XIV'., captured Fez in 1649; though the dynasty only establi.shed 
themselves in Marrakesh (the home of their predecessors) in 
1668. The dynasty is still on the throne. 

Moulay Ismail, “The Bloodthirsty.” — The two brothers of 
the founder, Rashid 11 . (1664-72), and especially Moulay Ismail, 
“the Bloodthirsty” (1672-1727), solidly established their power 
Ismail, — though amply deserving his surname, — had the parts 
of a real sovereign. After his long reign of 55 years he left 
Morocco, notwithstanding many revolts, a more united empire 
than it has been ever since, until the French Protectorate. This 
was due principally to his body-guard (which exists to this day ; 
though its role is no longer the same) of Negro Slaves (Abids) 
whom he recruited and settled close to his capital, Meknes, — and 
distributed in kasbah.s (forts) throughout the country, furnish 
ing them with negro wives, and giving a special position to 
their sons, — a .selection of whom were each taught a craft, — 
and who were bound to him besides by a special religious tie: 
an oath on a copy of the book of hadith (sayings of Mohammed), 
by El Bokhari. Whence another name of the body-guard: the 
Bokharis. He also employed a foreign legion of renegades. Many 
hundreds of sons and countless daughters were born to him in 
a harem rivalling that of Solomon, for which he even asked a 
French princess of royal blood, Mademoi.selle de Conti, a daugh- 
ter of Louis XTV. by Louise de Lavalliere (1699). 

His death was followed by a period of disorders which only 
really ceased under Mohammed XVT. (1757-90). 

European Intercourse and the Salli Rovers. — ^Ever since 
the 16th century commercial relations between Morocco and 
Europe have been maintained. Though expelled from the other 
Atlantic ports conquered by her at the end of the 15th century 
Portugal kept Mazagan up to the year 1769. Ceuta and Melilla 
were retained by Spain after the loss of her other settlement.^ 
She had given Tangier up to England in 1663. Moulay Ismail 
who had reconquered Larache from the Spaniards, retook Tangier 
in 1683. Notwith.standing the piratical raids of the famous Salli 
rovers (and other pirates) and the many indignities to which 
thousands of Christians, — sailors, merchants, peasants and even 
w^omen being often kidnapped on the Spanish or French coa.^t.*^ 
even as far as Devon and Cornwall, — ^were subjected as slaves in 
Morocco itself, economic intercourse never ceased; and it wa* 
considered of sufficient importance to pass over the supplemen- 
tary humiliation of foreign envoys being received on foot 
bareheaded by mounted sultans under umbrellas. On the other 
hand, certain treaty privileges were conceded to foreign mcrchani-- 
the coming of whom was encouraged by certain sultans at 1 cm 
T his was the origin of certain rights confirmed by treaties whicii 
survived into the 20th century and became, of late years, the 
source of many difficulties between the foreign Powers them- 
selves. The Government of Louis XIV., which always toi^k 
resolute stand against the Turkish corsairs on the Algerian coast 
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(Algiers was bombarded three times between 1682 and 16S7;, 
also despatched a fleet to Salli. A treaty of commerce was 
signed with Moulay Ismail on the occasion of the first embassy 
he sent to France (1682). During the first half of the 18th cen- 
tury, Dutch and English trade was to the fore; the latter profit- 
ing greatly by the warehouses established in Gibraltar after its 
taking by Sir George Rookc in 1704. But French inlluence re- 
asserted itself by the bombardment of Larache and Salii (i7()5), 
and a new treaty (1767) was concluded, confirming that of 1682 
and giving the French Consuls precedence over those of other 
nations. 

THE 19TH CENTURY 

The Conquest of Algeria.— With Abd-er-Rahman 11. (1S22- 
59), a new phase begins, to which the conquest of Algeria by 
France in 1830 soon gave a particular leaning. The Moors re- 
nounced all claim on the kingdom of Tlem^en, a remnant, with 
the kingdom of Fez and the kingdom of Tunis, of the vast Empire 
of the Moroccan Almohadcs. But infractions of the agreements 
then entered ’into led to the war of 1844, in which Marshal 
Hugeaud distinguished himself at the battle of Isly. A bomlnird- 
ment of Salli in 1859 secured for the French the settlement of 
various claims. War with the Spaniards followed. Tetuan wa.‘i 
taken in i860. 

British Influence in Morocco.— The remainder of the reign 
of Mohammed XVTl. (1859-73) was uneventful. 'I'hat of his 
successor, El Hassan (1873-94), was marked by interior troubles, 
of which he gradually but with difficulty became mast(‘r. Since 
1856, British influence in Morocco had been on the ascent, owing 
to the talent and the prolonged embassy ( 1844-85) of Sir Drum- 
mond Hay. He was not in favour of opening Morocco to Euro- 
Ijean influences, and tried to limit the “protection” accorded, 
especially by Spain and France, to certain Moorish subjects. The 
Madrid conference (1880) gave an exactly opposite result. The 
possibility of registering “protected” Moors in foreign consulates 
was extended from the towns to the country and foreigners ac- 
quired certain properly rights. Great Britain thereupon partly 
changed her policy. A special British Embassy ( i8()2) tried 
to obtain an extension of the rights of foreigners, but failed. 
The following year, incidents in the “Presidio.s,” between the 
Kifis and the Spaniards, ended in an important Spanish expedi- 
tion (25,000 men); and the treaty of 1894, while only conceding 
insignificant frontier rectifications to Spain, involved the sultan 


nounced (art. 4). No fortifications to be erected at Tangier 
(art. 7; liberty of the Straits of Gibraltar). In a last article, 
the Governments agreed to “give one another the aid of their 
diplomacies” for the carrying out of the clauses of the treaty. 

The Franco-Spanish Conventions. — On Oct. 3, 1904, a 
treaty was signed between Spain and France. Both declared that 
they were firm partisans of the integrity of the Moroccan empire. 
Spain recognized France s “special rights,” as already stipulated 
in the Franco-British treaty of April. On the other hand France 
recognized Spain's special rights on the northern coast of Mo- 
rocco. They were not defined in the treaty, but in a secret 
arrangement which was not revealed until 1911, and w^'re equiva- 
lent to the creation of two “zones of influence.” Two other secret 
arrangements followed (1905 and 1907), concerned with the police 
of the ports, the joint execution of public works, contraband, 
the customs dues, and the monetary situation (creation of a 
State Bank). 

The Intervention of Germany. — in 1905 came Germany’s 
intervention. She had several times complained of being “ignored’’ 
in Morocco, though her direct and special “interests” may ixirhaps 
1)0 (|uestioned. Russia’s diseomfiture in the Far East in her 
war with Japan, gave Germany her opportunity. The German 
emperor's sp<*clacular disembarkmont at Tangier (March 31, 
1905) was followed by conferences with the ministers of Abd-ul- 
Aziz. As a result, an official proposal by the MakhrA'n, inspired 
by Germany, for the calling of an international conference, was 
launch(‘d. anil France consented to the principle. 

M. Delcasse, who had been principally instrumental in the 
preceding treaties, was none the less forced, under German 
pressure to resign office (June (>. 1905); an event of far-reaching 
reaction on French public opinion; and which created the im- 
jires.sion ( several times renewed since by the Casablanca deserters 
affair; the Agadir iniident, etc.), that Ciermany was bent on 
picking a quarrel. During the Algeciras negotiations themselves, 
she obtained from Abd-ul-Aziz the concession of the building 
(»f the ]>ort of Tangier, which had already been promised to a 
I'rench company, and a loan of 10 million marks with a Berlin 
bank, in violation of an engagement taken with the French banks 
at the lime of a loan loni railed with them in 1904. 

The Algeciras Conference (1906). — ^I’hc Algeciras Con- 
ference began on Jan. 16, 1906. In accordance with the 1904 
treaty, the British delegates gave their loyal support to F'rance; 


in the payment of some 1650,000 indemnity. 

Abd-ul-Aziz IV. — The same year saw the ascension of Abd- 
ul-Aziz IV. (1894—1908), whose chamberlain. Si Ahmed-ben- 
A'usa, became Wazir and exercised the real power till his death 
in J900. The young sultan, who was des^mus oi reforms, and 
had a taste for foreign arts, sought especial.^. , under the advice 
of his mother, a Circassian slave, the friendsliip and advice of 
(ircat Britain. But he became the prey of schei lers and specu- 
lators who pandered to his worst traits and squandered hir treas- 
ure. The Makhzen treasury had to be refilled, the taxes were 
increased and recovered, as usual, at the point of the sword and 
the natural consequence was local revolts, two of which wore 
imjiortant, that of Jelali Zarboiii, nicknamed Bu ILimara (“the 
Man on the Ass”) on the Algerian frontier, and the rebellion 
of a local sharif, Mulai Ahmed-es-Raisuli, in the distriit of 
Tangier. , 

The Franco-British Treaty of 1904.— As a nsuli ot the 
entente cordiale. and as a count crfxirt of Trance disinleresting 
lierself from Egypt, Great Britain gave up her ideas ot inter- 
vention in internal Moroccan affairs (Aj)ril 8, 1904). Article 
- is important: 

“The French Government declares that it is not its intention 
lo change the political status of Morocco. On the other hand, 
H.B.M.’s Government rccognize.s that it belongs to France not- 
‘ibly, as a Power conterminous with Morocco to a vast extent, 
fo see to the tranquillity of the country, and to lend it her 
•issistance for all the administrative financial and military reforms 
If is in need of.” ( translated from the French text.) 

The principle of the liberty of commerce was guaranteed for 
thirty years; to be prolonged by periods of five years if not de- 


i while Austria ])layed the part of a “brilliant second” on the 
(iernian .side. The general Act was signed on Ajiril 7, 1906, and 
! accepted by the Sultan on June 18. It consecrated the economic 
! internationalization of Morocco, under the .sovereignty of the 
i .sultan ('ornmercial equality for ali was, once more, stipulated; 

I but France's “special jiosition” was recognized by Germany her- 
self. The only (wo particular advantages obtained by F’rance 
; were: (1) the allowance of a predominant part in the capital 
I of the Moroccan Stale bank, on account of the monetary advances 
I already made by her to the Makhzen: (2) the sharing with Spain 
; of the police of the Moroccan ports. The diplomatic, corps in 
I Tangier W'as put in charge, of the creation of the administrative 
I and financial reforms stipulalerl a! Algeciras (Moorish police in 
the ports; Stale bank; acqui.sition of land by foreigners; control 
of the Customs administration; imj>artial adjudications — ^without 
reference to the nationality of the bidder, — of public works and 
supcrvi.sion of the public works administration itself; etc.). 

Beginnings were difficult. The country was far from tranquil. 
In May 1906. a Frenchman was murdered at Tangier. At the 
end of the same year, a Franco-Spanish naval demonstration 
had to be jirepared, on account of the activities of Raisuli against 
Europeans in the suburbs of Tangier; — of which the famous 
“Raid” Sir Henry Maclean him.self, colonel of the sultan’s body- 
guard, was afterwards a victim, and had to be ransomed by the 
British Government for £20,000. One of the Sultans’ mehallas 
finally put into flight the brigand-functionary. 

French Landing at Casablanca in 1907^ — On March 19 , 
1907, Di. Emile Mauchamp was murdered at Marrakesh; and 
Ujda occupied by French troops until satisfaction should be 
given to the French demands. On July 30, nine European work- 
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men. employed in the Casablanca harbour works, were killed; 
and the passage of a detachment landed from the cruiser “Gali- 
lee” having been opposed, and all the Europeans attacked, the 
town was bombarded. (The occupation of the Shawia district 
followed, the tribes opposing Generals Drude and d’Amade, and 
the lighting being heavy. ) By June 1908 the district became quiet 
and the original force of 15,000 men w^as reduced. 

In September 1908 the incident of the six deserters from the 
Foreign Legion (three of whom were Germans) followed in Casa- 
blanca. They had a safe-conduct from the German consul, but 
were arrested by a French patrol. The German Government 
demanded that P rance should express her regret before the facts 
were fully established. The case was submitted to the Hague 
Court of Arbitration, w^hich decided substantially in favour of 
France (May 1909). But the incident created some excitement 
in P'rance and in Germany. Ncverthele.ss an agreement was 
reached between the two countries on Feb. 8, 1909. in which 
France re-affirmed her wdll to maintain economic equality and 
Germany her pursuance of economic interests only, recognizing 
France's special political claims. 

Mulai Hafid. — ^In the meantime, Abd-ul-Aziz had been de- 
feated by his brother Mulai Hafid (1908)*, who had been pro- 
claimed sultan by the Ulema of Marrakesh the year before. But 
Hafid 's power remained weak. The Rif tribesmen revolted against 
Spain, w’ho was obliged to send an army of 50,000 men to reduce 
them to submission (Xov. 1909). 

In 1910, Mulai Hafid obtained a loan of £4,000,000 chiefly 
from P'rance, who had also given the new Sultan a proof of her 
moderation by the promise of gradual evacuation of the Shawia 
country, and even of Casablanca, against the creation of a 
Makhzen police force under French instructors and the payment 
of an indemnity by the Shawia tribes. An agreement on some- 
what the same terms w^as signed with the Makhzen by Spain in 
Xov. 1910. But a revolt had already begun round Fez in October. 
It continued to spread and the town was be.sieged by the neigh- 
bouring tribes in March 1911. All the consuls called for help; 
and the sultan himself a.sked for it. A French expedition released 
the town. In June, Spain occupied El Qsar and Larache (El 
Araish ). 

The Agadir Incident and the Franco-German Treaty of 
1911 . — On July i, came the explosion of the Agadir bomb; the 
German gunboat “Panther” suddenly appearing before the town, 
“in order to protect German interests.” War seemed imminent ; 
but Great Britain stood firmly by the Entente, and announced 
her formal opposition to Germany's obtaining political rights in 
Morocco. Complicated negotiations between France and Ger- 
many followed; and ended in the treaty of Nov. 4, 1911. France 
obtained from Germany a certain number of rights — to occupy, 
by agreement with the Sharifian Government, points where the 
maintenance of order might render the occupation necessary; 
and to be the Sharifian Government's obligatory medium in its 
foreign relations. A Resident General might be appointed, if 
neces.sary. at Fez and France should have the right to control 
the Sharifian finances in order to ensure the payment of foreign 
debts, etc. 

In exchange, the principle of economic equality for all, notably 
for the concession of mines and railways, etc., was reaffirmed. 
In a letter annexed to the treaty, a large slice of French Congo 
was handed over to Germany, to the indignation of a part of 
French opinion which could not see the link between the two 
questions. On the other hand, though the word “Protectorate” 
was not formally used in the body of the treaty itself, a near 
equivalent could be found in it ; and, by a .second letter, Ger- 
many agreed not to oppose it, if circumstances rendered it 
necessary. 

The French Protectorate and the Franco-Spanish Agree- 
ment. — ^As soon as the treaty had been ratified by the two parlia- 
ments, M. Regnault was sent to Fez, and the Franco-Moroccan 
treaty of March 30, 1912, was signed, by which Mulai Hafid 
agreed to a certain number of reforms, equivalent to a Protec- 
torate, which was accepted by the Powers. Negotiations with 
Spain ensued, for the putting into force of the secret treaty of 


1904. The new Convention was signed on Nov. 27 and containc( 
a few modifications as to the frontier of the Spanish zone, whicl 
follows the Muluya from its mouth to near Meshra *Klila. Thenci 
turning west, it runs north of a line reaching to Jebel Mulai bi 
Shota (the Riff) and thence, striking toward the north-west, t< 
the Atlantic, and containing El Qsar and Larache. A Khalifi 
(Deputy) represents the sultan at Tetuan, where the Spanisl 
Commissioner-General resides. The Spanish Protectorate extend: 
over a zone of about 18,300 sq.m., with an estimated populatioi 
of 460,000 (1Q23). The question of the Ifni enclave in the .souti 
was also settled. Tangier {q.v.) and its neighbourhood (abou 
100 sq.m.) con.stitute a special internationalized zone. 

The Protectorate was followed by a revolt at Fez (April 17 
1912), in which 13 French officers, 40 soldiers and 13 civilian 
were killed. General Lyautey was appointed resident -general an( 
took up his post on April 27, 1912. Mulai Hafid, whose collabora 
tion could not be counted upon, retired on Aug. 12, and was sue 
cceded by his brother, Mulai Yusef. The history of General (nov 
Marshal) Lyautey 's administration is a remarkable example 0 
France’s colonial policy. Internal difficulties were not wanting 
The tribes around Fez remained unsettled, especially in the Taz: 
“corridor” leading to Algeria. In the south, the revolt of El Hib: 
necessitated the occupation of Marrakesh (Sept. 1912) by Gen 
eral Mangin, who was to play such a conspicuous part in th( 
World War. Fighting in Western Morocco continued for .some 
months, but this district and that of Fez were occupied by th( 
spring of 1913. The important strategic point of Taza was taker 
in May 1914, and Khenifra (centre of the unsubdued Zaian tribe? 
of the Tadia district), in June. 

Morocco and the World War.— On the outbreak of the 
W^orld War, the French commander received telegraphic order? 
from the ministers of foreign affairs and of war (July 27-28, 1914! 
“to reduce the occupation to the principal points on the coast,’ 
as “the fate of Morocco would be settled in Lorraine,” and asking 
him to send all available men and material to the French front 
Lyautey immediately dispatched 37 battalions and other troops: 
hut refused to evacuate the interior. The tribes round Taza aru 
the Zayan in thq west promptly rose once more, but the thret 
great kaids of tHfc Atlas and the hashes of Tarudant and Tiznit 
in the south, near Agadir, remained friendly. The Spanish zone 
was used by the Germans as a basis of active propaganda and 
action again.st the French Protectorate. Throughout 1915 and 
1916 chiefs in Cierman pay conducted a campaign along the Wad 
Wergha. But in May and June 1917 Abd cl Malek was driver 
from Taza. In March 1917, El Hiba was severely defeated at 
Wijan, his force being dispersed in the following spring. The 
Tafilelt was definitely occupied at the end of 1917. 

Military Operations After the War. — ^Aftcr the War the 
French continued their operations, taking the offensive now on 
one and now on another of their four fronts: the northern 
(Spanish zone, Djebala and Riff tribes); the Berber (Central 
Atlas); the front of the big kaids (round Marrake.sh, the ('dawi, 
M’tuggi, Gundafl); and the southern front (Kut Aissa, Tafilelt). 
By the end of 1923, the French zone was completely pacified. 
Lyautey 's constant aim all through was the conquest of what he 
called “useful Morocco” (le Maroc utile), the last French opera- 
tions being largely dictated by the need of gaining control of the 
“Water Castle” of the Central Atlas. 


Abd el Krim and Spain (1923). — But Lyautey’s military 
difficulties were not at an end. The Riffis, who, during the World 
War, had lavishly received arms, ammunition and money from 
the Germans against the French, turned, from 1919 onw:ir(* 
against the Spaniards. In 1921, Abd cl Krim, the son of a beru 
Uryaghel (Ouriaghcl) chief, some time in the Spanish ser' :ee 
settled at Ajdir, at some distance inland from Alhucemas, stirred 
up resistance between that point and Melilla, and inflicted a tena- 
ble defeat on the army of General Silvestre. With the cap<me 
of an enormous amount of arms and ammunition, these Moron 
events led to a crisis in Spain, and, in Sept. 1923, the con.sti^m 
tional Government was replaced by a Military Directorship under 
General Primo de Rivera, who decided upon a general withdrawn I 
a courageous but difficult manoeuvre which was not accomph‘?^’^'‘ 
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until the autumn of 1924. But the evacuation increased Abd el 
K.rim s prestige, and on the other hand, the gradual occupation 
by France of the northern limits of her Protectorate caused 
.some apprehension to the Riff chieftain. 

Abd el Krim and France (1925-26).— in April 1925 Abd el 
Krim launched a furious attack on the Taza-Ujda roads: the 
tribes that remained faithful were massacred; Wazzan and Taza ' 
were threatened; but Lyautey, although his councillors were, it 
is said, in favour of a retreat, persistently refused to budge 
trom Taza, just as he had refused to abandon the interior in 
1914, thus saving Morocco for France a second time. A regular 
and severe campaign ensued. A rapid glance at a good map, 
rnables one immediately to appreciate its difficult ies. In July, 
Marshal Petain was sent on a mission to Morocco while General 
Naulin took supreme command of the troops, under the high 
direction of Marshal Lyautey. But, on Aug. 22, Marshal Petain 
returned to Morocco. A joint action of France and Spain was 
agreed upon, at a conference held in Madrid. CJn Sept. 8 a suc- 
cessful disembarkation of Spanish troops look place in Alhucemas 
hay and a junction was effected at Syah between the columns 
ol the two countries. W'inter suspiended the general operations, 
which really necessitated quite different methods and material 
trom those emidoyed in European warfare, a practical point that 
appears to have been too often lost sight of. So the Riff “coup- 
de-main” continued. On May 30, however. 40,000 additional 
native troops having been recruited, Abd el Krim surrendered 
unconditionally at Taza to General Boichut, the hVench com- 
mander, and was sent in exile to Madagascar. (,SVr Ann f.l Krim.) 
'riie French losses during the campaign amounted to 2,162 ex- 
clusive of casualties among native troojis; but the monetary 
expense was great, and will be supported i)rincipally by Morocco 
itself (about Fr. 26,000,000). 

Meanwhile, Marshal Lyautey had sent in his re.signation to 
the French Government (Sef)t. 24, 1925), and was succeeded 
(Oct. 6) by M. 1 'heodore Steeg, who had just been successful as 
Governor-Cjeneral of Algeria. A new sultan, Mulai Mohammed, 
.succeeded his father on Nov. 17, 1927. 

THE PROTECTORATE 

The Sultan and the Makhzen. — In accordance with Muslim 
law and traditions, the Sultan remains, not only the head and 
tutor of the whole Sharifian houLc, but the only legislator. His 
diihirs, countersigned by the Resident -General, are landing, as 
laws, even on the French residents and colonists in Morocco, His 
Makhzni (Central (jovernment ) is com])osed of the grand wazir, 
and the wazirs, or ministers of justice, domains, hahus (land or 
houses the perpetual usufruct of which is given up by their owmers 
for religious, charitable or public uses), an.' [lublic instruction, 
and the presidents of the High Sharifian Tribunal and of the 
Tribunal of Appeal of the Chniu ( Islamic law as opposed to 
Berber custom). 

The Pashas, Raids, Kadis and the Berber Customs.— Out- I 
*vide their courts, pashas in the towns, and kinds in the country, . 
represent the temporal authority of the sultan fas oppo.sed to his 1 
religious authority, represented by the kadis ) have also certain j 
penal powers, and act as judges in rases where movables and . 
commercial matters arc concerned. His religious and judicial | 
authority is vested in the kadis, local judge.s, who are in reality ; 
religious magistrates, the civil and .‘'amily status (including in- ; 
heritance) of a Muslim being regulated by the Koran. Fhe 
judicial competency of the kadi has even been partly maintained | 
in the matter of the acquisitions of landed property fart. 60 of ; 
the Act of Algeciras). Hence the importance of the IMini.stry of 
Justice. But when land has been immatriculatcd (.vre behm). i 
it falls under the new land laws and French jurisdiction. On the : 
<»lher hand, care was taken by Lyautey to pre.servc, as Bir as 
possible, among the Berber tribes, the customs (izrrf) to which ■ 
they are deeply attached. Disputes as to personal status, prop- j 
yi-ly, etc., are settled by the djnnaas (popular a.sscniblies), accord- j 

ing to custom. , . 11*1, ’ 

The “municipalities” crciited by Lyault v. ai:-' in which the . 
Aloors and the French are given an opportunity of i ollaborating 


under the double guidance of the Pasha and a French “Civil 
Controller,” have not been constituted on a uniform model 
(election of the Moorish members in the very important intel- 
lectual and commercial centre of Fez for instance; elsewhere, 
nominated, etc.). The authority of the kaids was not allowed 
the same play near the fighting front as in the south, where 
the three great feudal lords, the Cilawi. the M’tuggi and the 
Gundafi (the last two died in 192S) wielded great local powers 
and WTre left free to use them. The hahus {sec above), or 
wakfs, an essentially Muslim institution, were respected but were 
reorganized. In 1912. owing to maladministration, the receipts of 
the hahu ministry only amounted to Fr. 1,870.000. In 1926, they 
had risen to Fr. 9,000.000 with a cash balance of Fr. 3,000,000, 
relieving the Moroccan budget from the expenses relative to the 
.salaries of a great number of religious pnifessors in the medersas; 
of the numerous jonitionnaires of the most|ues {imams, khatibs, 
muezzins, etc.); of the upkeep of the mos(|ues themselves, and 
the zauias, mausolea, etc. 

The Central Services. — 'The whole ailministration is under 
the authority of the “Comrnissaire, Resident (ieiieral” (decree 
June 11, J912) assisted by a delegate to the Makhzen, and a 
secretary general of tin* I’loti'ct orate. The central administration, 
which is entirely eonccntraled at Rabat, compri.ses (i ) the afore- 
said general secretariat, to which are attached the following serv- 
iie.s: civil control, iHTsonnel, legislation, general administration, 
jienal justice; and the special direction of native affairs and 
intelligence service (in the military zones); and the following 
“directions generales'*; (2) finance; (3) public works; (4) agri- 
uilture, commerce, industry and colonization (with the forest 
and lhi‘ land survey and registration); (5) public- instruction, line 
arts and anti(|uilies; (6) nublic health; (7) post, telegraph and 
telephone oflite. 

The “Exterior Services”; the “Civil Controller.” — The 

exterior services are in the hands of a staff of “civil controllers” — 
the pivot of administration, as is the district officer in British 
India, a .sort of “Jack-of-all-t fades of the Protectorate,” omni- 
scient, work-beridden, who must be informed (and inform the 
Rabat headcjuarlers) of everything that is going on, advise 
and watch the pashas, kaids and kadis, know the “notables” and 
headmen, help the French colonists, audit the native ])rovidenl 
societies, give his reasont‘d opinion on the roads and public works 
projected, keep an eye on tlu? collecting of the taxes, secure 
harmony betwa*en the French and the* Moorish pofiiilation, etc. 
They are distributed among I he civil regions. (Ujtla, Eastern 
Morocco), the Gharb (Khenifra), Rabat, the Shawia and autono- 
mous circumscriptions (Doukhala, Mazagan); Abda (Safi); 
Shiadma (Mogador); Oued Zem etc. There arc four military 
region.s (Marrakesh, Fez, Mekne.*- ami Taza). These regions gen- 
erally torres|)on(l to the habitat of a leading tribe; and the tribal 
distribution itself is, in most* cases corninanded by the physical 
fealurrs of the country. 

The French Judiciary. — The French judiciary organization 
(which comes into play whenever f'renchmen or foreigners are 
concerned) comprises 12 peace tribunals, four tribunals (C'asa- 
hlanca, Rabat, Ujda and Marrake.sh ) ; and a court of ajipeal 
(with 10 magistrates), also at Rabat. 

The Government Council and the French Taxpayer. — In 
order to secure “a constant and regular collaboration between thi? 
Government and French settlers in the country,” the presidents 
and vice-presidents of the French chambers of commerce, cham- 
bers of agriculture and mixed chambers of both (according to the 
regions; 10 chambers in all), who.se members are elected, a.ssem- 
ble, every two months, at Rabat, for the Gouncil of Government, 
to which the 7 Dircctors-Gcneral, above enumerated, belong. A 
third College of the Council was created in 1927. It consists of 
French citizens not belonging to the second College (Agriculture, 
Commerce and Industry); that is to say, the liberal professions 
(lawyers, doctors, pharmacists, etc.), French artisans and work- 
men, the functionaries and even the few rentiers. The first elec- 
tion took place on May 15-29, 1927. It v as marked, as in Algeria, 
by political squabbles among Frenchmen; and so, probably, will 
not prove an unmixed blessing. On the other hand, it is difficult 
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to exclude from a participation in the Government, and es[>ecially 
in the examination of the taxes, any category of French citizens 
who pay them (and the indirect taxes, at least, are fairly heavy). 
The silting lakes places every iwo months. The reports on budget 
questions are often entrusted to the elected president of the 
chambers of commerce or agriculture. Not counting Tangier, there 
were seven I'rench daily papers and 30 periodicals in Morocco, 
and three native papers in Arabic (1023 ). 

Finance. — The igrS budget amounted to Fr. 640,000,000; the 
annual debt charge, to Fr. 150,000,000. A new loan of Fr. 8iq,- 
,Soo,ooo was authorized by the law of March 22, 1928, with the 
guarantee of the French Government. The former loans (1914, 
1916 and 1Q20) amounted to Fr. 986.000,000, out of which 
Fr. 770.500.000 have been expended. The new loan is mainly dcs- 
lined for the Ftz-l-jda railway line, which is estimated to cost 
Fr. Soo.000,000, Fr. 750.000.000 of which will be at the charge 
of the Protectorate. It will complete the 752 km. of normal gauge 
railway lines already exploit (‘d or under construction (besides 
,41s km. planned; and about 1.500 km. of narrow gauge) and 
constitute an Imperial Highway from Tunis to Casablanca. The 
Casablanca to Marrakesh line was opened in November 1928. 

Public Instruction. — Public instruction is still behind-hand 
with ihe natives, as there were only, in 1926, 77 missionary 
schools with 5.612 pupils: but there was a beginning ev’^en with 
the girls, quite a revolution in the Maghreb (1,041 in 1926); 
'rhere are also 5 special schools for the sons of the ‘‘notables*’; 
13 apprenfice.^iip .‘schools (461 pupils): and 2 colleges (204 pu- 
pils). The 34 Jewish primary schools had a far larger attendance 
(7.471 for a total Jewish population of 107,000) than the Moors’ 
(6.879 school attendants in nil for a population of 4,016.000). 
The European schools (primary, technical and colleges) had a 
school [lopulaiion of 21,570 in 1926. (Hi. Hr.) 

M. Steeg and Moroccan Prospects. — Under the prudent 
guidance of M. Steeg. the French Protectorate of Morocco gained 
assurance of a pro.spcrous future. As in Algeria, he had great 
plans for la politique de I'eau (irrigation and water power), and 
the geograjihical conditions are better in Morocco. The Wazzan 
territory was ixicilied in the spring of ]()2 7, and in December 
the Ida and other mountain tribes made their submission. 

On Jan. i. I92f), following the law passed by the French Uham- 
ber forbidding the extension for more than six months of the 
“.s}>ecial missions" of members of parliament, M. Steeg resigned 
and was succeeded by M. Lucien Saint. 

Ribi TocrRApnv. — See D. Rcn-ngiicr Fustc, Cnmpanas cn cl Rif (1023) ; 
V. Ruiz Albeniz, Las Responsabilidadfs del Desastre (1022) ; R. Kann, 
Lv protretarat Marocain (1921); La Renaissance du Maroc (docu- 
ments is.'^ued bv the French residency). 

MORON DE LA FRONTERA or MORON (anc 
Arumi), a town of southern Spain, in the province of Seville; 32 
m. S.E. of the city of Seville. Pop, (1920) 18,758. Moron occu- 
pies an irregular site upon broken chalk hillocks near the right 
liank of the Guadaira. It is connected by rail with Utrera. The 
chierf public building of Moron is the large parish church, which 
dates from the i6ih century. Moron is also famous throughout 
Spain for its marble and its chalk (cal de Mordn). 

MORONE, the name of two distinguished Italian painters, 
father and son, of the Veronese school. Of Domenico Moronf. (r. 
i44.'‘“r. 1517) but few w^orks have survived. The frescoes which 
he executed in San Bernardino at Verona (1503) and in the little 
church of San Niccolo di 7 'olentino at Paladon (now in the Museo 
Civico) are not well preserved. There are. however, two signed 
works which reveal him as a spirited painter of much grace and 
decorative quality. One is the large canvas of the Crespi collec- 
tion. Milan, which was painted in 14S3 for the Marquis of 
Mantua and illustrates the fight between the Gonzagas and the 
Bonarol.ri. The other signed picture is a .small “Virgin and 
Child” at Berlin. The National Gallery has two delightful small 
scenes at a tournament ascribed to him on stylistic evidence. 

His son FRANf Esco Moroxe (c. 1473-1529), after working as 
an assistant of his father, began work as an independent painter, 
and in 1495 produced the “Crucifixion” in the church of San 
Bernardino. His greatest work in fresco was the decoration 


of the walls and ceiling of the sacristy of S. Maria Organc 
incidents freely adapted from Mantegna’s “Camera degli 5 
at Mantua. This work is one of the greatest monuments of 
art. In the same church is an altarpiece (1503) representir 
Madonna enthroned between two saints, a work fine in 1 
and design and of remarkable finish. Francesco’s picturt 
rare outside Verona. The Brera, Milan, has two interesting \ 
The National Gallery, London, and the Berlin museum eacl 
tain a picture of the “Virgin and Child.” 

MORONE, GIOVANNI (1509-1580), Italian cardina 
born on Jan. 25, 1509 at Milan, where his father, ( 
leronimo Morone (d. 1529), was grand chancellor. His f 
who had been imprisoned for opposing encroachments 0 
liberties of Milan by Charles V. (whom he afterwards coi 
supported), removed to Modena. The son was educated 
and at Padua. He was in 1527 nominated by Clement VI 
the see of Modena, and consecrated in 1533 after a cc 
From 1535 he was constantly entrusted by Paul III. with 
matic missions. In 1542 he was created cardinal, and was fi 
nominated protector of England, Hungary, Austria, of si 
religious orders, and of the santa casa at. Loreto. With thi 
dinals Paul Parisio and Reginald Pole he was deputed to opt 
Council of Trent (Nov. i, 1542), the place of meeting h 
been a concession to his diplomacy. The legates arrived on 
22, but no council assembled. The death of Paul III. ( 
deprived him of a good friend. The views of the Reformer 
spread in his diocese, and he was suspected of temporizing 
them. He resigned his see (1550), reserving to himself an a 
pension and the patronage of livings. Julius III., at the iiu 
of the duke of Milan, gave him (1553) the rich see of N 
(which he resigned in ] 560 for the see of Albano) and sen 
as nuncio to the diet of Augsburg (1555), from which hi 
immediately recalled by the death of Julius (March 23). In 
1557 Paul IV. imprisoned him in the castle of St. Angelo 
others, including Pole and Fo.scherari), on suspicion of Lut 
heresy. The prosecution entirely failed, and Morone might 
had his lii)erly, bul refused to leave prison unless Paul IV. 
licly acknowledged his innocence. He remained incarcerate 
'the pope’s death (Aug. 18, 1559), and took pari in the eh 
of Pius IV. Ochino, in the twenty-eighth of his Dialogi X 
1563, has a colloquy on the treatment of heretics, between Pit 
and Morone, in which the latter maintains: “Errantes in 
rcvocandi, non occidendi.” This really hits the position of Me 
a sincere Catholic, to whom persecution was abhorrent. Ht 
sided at the Tridentine Council from April to to Dec. 4, 
In 1564 he was reinstated in the see of Alodena. On the 
of Pius IV. (1565) he came near to being elected pope. He 
at Rome on Dec. i, 1580, and was buried at S. Maria 
Minerva. 

See J. G. Frick, “De Joanne Morono,” in J. G. Schclhom’s An 
tales literariae, vol. .\ii. (1730) ; “G. Moroni,” Diziimario di erud 
(J847) ; N. Bernabci, Vita del cardinale G. Moroni (1885) ; M. \ 
Life and Times of A onto Palcario (i860) ; C. Benrath, in Hauck’s 
encykhpddie (1903) ; G. Constant, La IJgation du Cardinal 
15^3 (1922). 

MORONI or MORONE, GIAMBATTISTA {c. i 

1578), Italian portrait-painter of the Brescian school, was 
at Albino near Bergamo and became a pupil of Bonvicino n: 
II Morel to. His portraits are full of straightforward life 
individuality, with genuine unforced choice of attitude, and e 
lent texture and arrangement of draperies; there is a certain 
dency to a violet -tint in the flesh. Among his works ma 
mentioned — in the Ufiizi Gallery, Florence, the “Nobleman 1 
ing to a Flame,” inscribed “Et quid volo nisi ut ardeat?": i’ 
National Gallery, London, the portraits of a Tailor, a mo 
of the Fenaroli family. Canon Ludovico de’ Terzi, and of 
in the Berlin Gallery, his own portrait ; other portraits are ii 
galleries of New York, Boston, Vienna, Munich and Milan, 
of his pictures are at Bergamo. He died on Feb. 5, 1578. 

MOROSINI, a noble Venetian family whose two chief i 
bers were: 

Andrea Morosini (1558-1618) was a famous historian 
was entrusted by the Venetian senate with the task of contir 
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Paolo Paruta’s Anmli Veneti, in Latin. His history of Venice 
was published by his brother in 1623, and translated’ into Italian 
by Senator Girolamo Molin (1782). Among his other works 
:ire: Le Imprese ed espeditioni di terra santa, etc. (Venice, 1627) ; 
I)e its quae veneta respublica ad Istriac oras f^cssit, etc. (in the 
Corncr-Duodo collection of mss.); De forma rcipuhlkae venctae 
ill ms. in the Bibliotheque Nationale in Paris. His life has been 
written by Luigi Lollin (1623), by Niccolo Crasso (1621), and by 
Antonio Palazzoli (1620). 

Francesco Morosini (1618-94) was one of the greatest cap- 
( lins of his time. He fought against the Turks and the pirates, 
and after distinguishing him.self at the battle of Naxos in 1650 
he was appointed commander-in-thief of the Venetian navy. He 
conducted a series of successful campaigns against the Turks, hut 
was recalled in consequence of the intrigues of his rival the Prov- 
veditore Antonio Harbaro (1661). But when Candia >vas at- 
tacked Morosini was sent to relieve it in 1667; tbe siege lasted 
jS months, but Morosini was forced to .surrender to save the 
surviving inhabitants. Ho was tried but acquitted of all blame, 
and on the renew^al of the war with the Turkish Kmpire in 1684 
he was again appointed coinmander-in-chief, and after several 
brilliant victories he reconquered the I’eloponnesus and Athens; 
on his return to Venice he was loaded with honours and given 
the title of “Pcloponncsiaco.” In 1688 he was elected doge, and 
in 1693 he took command of the Vtmetian forces against the 
Turks for the fourth time; the enemy, which had been cruising 
in the archipelago, withdrew at his approach, so great was the 
terror inspired by his name. He died at Napoli di Romania 
(Nauplia) on Jan. 6, 1694. 

BiBUOfiRAPiiv. — Barbaro, Gcnealogia dvlle fami^Uc palrizie vrnHe, 
ms., das. vii., cod. 927, in the Marcian Library, Wnice; (\i|>pdlari, 
CiimpidogUo vrneiOf ms„ cla.s. vii., rod. 17, ibid.; Romanin, Sforia 
donimeniata di Venvzia, also other general Venetian historic'^; (1. Halla 
Santa, Due Lfttrrr di umanhti Vfficzinni a Paolo Morosini (in !^uovo 
archivio venetOj xix. 02) ; G. Graziani’s life of F. Morosini in Latin 
(Padua, 1698); A. Arrighi, Vila di F. M. (Padua, 1449)- idso 
Vl.NICE.) 


di.scovered equals morphine in pain-relieving poorer. The most 
frequent mode of administration is the. hypodermic, on account 
of the extreme rapidity with which it is absorbed. In pain due 
to violent sciatica relief and even permanent cure has been ob- 
tained by the injection of morphine directly into the muscle of the 
affected part, and in the treatment of renal and hepatic colic, 
given subcutaneou.sly, it will relieve the acute pain. A violent 
paroxysm of asthma may be arrested by the admini.stration of 
morphine subcutaneously, but the practiie should not be con- 
tinued, as there is great danger in a chronic disease that the 
patient may become the victim of morphini.sm. Morphine is 
recogni;:ed as one of the most useful drugs in the treatment of 
eclampsia, early injectiim often arresting the tits. In h.emoptysis 
morphia is irnaltiable in quieting the patient and in the cough of 
phthisis minute do.ses are of service, though morphine is fre- 
(|tiently better replaced by codeine or heroin, which check irri- 
table coughs withtnit proilucing narcoti.sm. Its u.se in Bright’s 
di.se.ise is dangerous, minute doses producing disproportionately 
gre.it results. For the same rea.son it is not administered to chil- 
dren. Li bronchitis with profuse expectoration it checks cough 
but also checks seenMion; wlu*re cough is harassing .small doses 
may be necessary lo procure sleep, but it must be remembered 
always that renal disea.se is often accompanied by bronchitis. In 
the dyspnoea of adxanced valvular di.sea.se of Iht; heart morphine 
relieves the ilistre.ss and re.stles.sne.ss, and induces sleep. It should, 
however, be withludd if the heart has undergone fatty degenera- 
tion. If given in excess the drug is eliminated by the intestines and 
kidneys. It is also excreted in the milk; In nee the danger in 
the admini.stration of large doses of morphine to nursing mothers. 
{See Foisoxs; for morj)hini.sm sec Dru(; Addiction.) 

Morphine-scopolamim* anaesthesia w’tis introduced in 1902 by 
.Sieinfmckel. It has lu‘en u; ed by some surgeons for the i^roduc- 
tion of anaesthesia previous lo the administration of ether or 
chloroform, but the u.se of the method is now more usually rele- 
gated to obstiMric prat I ice to produce the so-talled twilight sleep 
{sec SCOPOI.AMINK). 


MORPETH, town and liorough, Nurthuniberland, England, 
on the river Wansbcck, 17 m. N. of Newcastle on the L.N.E.R. 
Pop. (1921) 96,004. The manor of Morpeth is .said to have been 
granted to William dc Merlay soon after the Contjue.st and pas.sed 
with the borough from his family to the carls of Carlisle, with 
whom it remains. The town is a borough by prescription and grew 
111) round the castle attributed to William de Merlay. Nothing 
remains of the castle except the gateway. The valley of tin- 
Wausbeck above Morpeth is well wooded, and in it are iragments 
of Newmin.stcr Abbey, a wealthy i2lh century foundation, and 
(lie ruins of a Norman caslle and manor house of the lylh cen- 
tury. A peel tower of the 15th century is n at Cocklcy Park. 
Jndu.stries of Morpeth include tanning, brewing, malting, iron and 
brass founding, and the manulacture of tlanriels, agricultural 
implements, and bricks and tiles. Charle.s 11. im orixirateil the 
town in 1662, and under this charter the borough was governed 
until the Municipal Reform Act of 1S35. 

MORPHEUS, in Roman mythology, one of the sons of 
Somnus, the god of sleep. In Ovid iMetam. xi. 635)» he calls 
up human shapes {fjLop<l)aL) of all kinds to the dreamer, while hi.s 
brothers Phobetor and Phantasus assume the forms of all kinds 
of animals and inanimate things. It is, howc'xr. possi!)le that 
Ovid misinterprets his name aad that it really means dark, r/. 
Pof>(t)v 6 s, Whether he is a popular or a literary figure is uncer- 
tain. 

See Jiimpel in Roschcr’s Lexikon, s.v. 

MORPHINE, the chief alkaloid of opium insoluble 

in water and ether. It is used in the form of its hyclrochlondc, 
sulphate, acetate and tartrate and in various non-officml prepara- 
tions such as dionin, heroin, glycaphorm and peronin. ihc prepa- 
rations of morphine are incompatible with salts of iron, copper 
and mercury, also with lime water and alkaline earths and su 
^'tances containing tannin. With ferric chloride it forms a deep 
red colour. , 

Morphine relieves pain and produces deep .sleep. 
tt differs in being less astringent and constipating. o , 


Physical and Chemical Properties. — Morphine, Cr.H,„().,N, 
( ry.siallizes from akohol in colourleiss jirisms, containing one mole- 
cule of water, which is lost at 100'* (.’. The anhydrous alkaloid 
I melts at 254" (', and has a specific rolation of [a] ~ ~ 180*9” 
; in methyl alcohol, ll is sparingly .soluble in most solvents, but 
i di.ssolves in lime-water and alkalis owing to its acidic character, 
I due* to the; pos.sessicui of a iihenolic hydroxyl gnrup. (.SV/t; 
I Tin \c)i. } ll is al.so a monoacidic ba.se fcirniing salts, whic h are 
usually well crystallized. Many of these are manufactured lor 
use* in medic iiH* but lho.se most cornmonlv used are the? .sulphate, 
(C,.H..,0,N;,,H..SO.,5lLO, and C- H.XLNMK.j.sIhO, the hydro- 
chloride, which forms colourles.s, silky needl(j.s from watcir. 
When morphine or ils hydrothloricle is heated with hydrochloric 
acid at 140" C under pre.ssure, it is converted by loss of a mole- 
cule w'ater into apomurpliinc, C THufEN, a sub.stanc e wdiich has 
Icj.si the characteristic physiological action of morphine and has 
acquire d that of a powerful emetic , for which ])urpose it is prin- 
cipally UM*(I in medicine. Morphine also yields a number of de- 
rivatives, in which its characteristic physiological action is re- 
tained in a somewhat modilied form. Thus when the phenolic 
hydroxyl grou]) of morphine is nic*i hylalc*d, the alkaloid codeine 
(c/t. ), (.',Ji:,l),N, which also occurs naturally, in opium, is pro- 
duced. (jiher cltTiva lives, analogou.s to codeine, have bern made 
for usf in mc*ditine, such as cthylmorphine (dionin), benzyl- 
morphine (peronin). Morphine can also be converted into a 
diacetyl derivative, known commercially as heroin. The third 
alkaloid of this group, thebaine, is of importance mainly on ac- 
j count of its chemical rcdalionship to mor];)hiiie and codeine, 

I but is of no value in medicine, .since in it the convulsant action 
! feebly manifested in some of the derivatives of moryihine is much 
; more .‘ifronglv devedoped. 

; MORPHOLOGY, a term used in zoology and botany to 
! cover all those studies in which the centre of interest is ihe form 
I and structure of an organism. It is thus the antithesis of physi- 
j ology (q.v.). 

! The first step in morphology is to determine and record the 
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shape of a whole animal. This shape never exists as a permanent 
quality; it is constantly varying with the animal s movements even 
in the case of animals with a hard skeleton such as the lamelli- 
branchs or the Crustacea. 

There is nevertheless in the vast majority of cases a definite 
plan visible at any time for each individual animal. The creature 
may be free-moving or it may be fixed to the ground either per- 
manently or for the time being. It may 
have no axis of symmetry and be indefinite 
in shape like an amoeba, or it may be 
bilaterally symmetrical like a fish, or radi- 
ally symmetrical like a star fish. It may 
like a sea anemone be apparently radially 
symmetrical but actually posse.ss an under- 
lying bilateral symmetry. Such symmetry 
as it possesses may be externally perfect, 
or it may be modified by differences in the 
development of similar appendages on the 
opposite sides, as in the case of the great 
claws of a lobster. 

External Forms. — ^The external form 
of every animal must be such as to enable 
it to live under those conditions in which it 
is placed. Thus a .study of the external 
shape of an animal can have little meaning 
unless it is coupled with an inve.stigation 
of the function of the various structures 
and fonns which it presents. A RrcoNSTRUcirToN of a 

Quick movement of an animal either very early type of 
through water or air, whether in contact land-living plant. 
with a substratum or not, can only be leafless and rootless 
achieved if the animal is bilaterally symmetrical, because only then, 
the animal moving in one direction, will the impulses which the 
animal receives from the activities of its muscles be symmetrically 
disposed .so as to ensure a straight track. On the other hand an 
animal which lives constantly attached to the .sea bottom in most 
ca.ses receives its food from all directions or from above, and 
must be so designed that it can catch it with equal ease whence- 
soever it comes. Thus a radial symmetry is most suitable for a 
sedentary animal. 

The analysis of the external form of a single animal can often 
l>e carried much further. The motion of a fish swimming in water 
is hindered by many factors, which have been disentangled by 
naval architects. Unless its shape conforms to a special geo- 
metrical figure, the ‘\streamlined form,” it will create eddies 
which absorb energy, it will produce bow and tail waves, and the 
water will exert a definite frictional resistance to motion, varying 



body of a fi.sh, but exactly as in the case of the external form thi?^ 
ideal is never attained, in part because few organs or parts »)i 
organs are so isolated that they can be exclusively devoted to oin 
function unmodified by the impact of neighbouring structure. . 
and in part because their fundamental architecture is determined, 
not by present needs, but by those of a chain of ancestors which 
may be very remote and very different in habits. 

ITius any investigation of structure from a fundamental si and- 
point necessarily involves a comparison with that of other ani- 
mals, which may be held to be relatives in the sense that all haw* 
been derived by evolution from some common ancestor. 

Such a comparison between two similar animals of different 
sizes will reveal a whole series of proportional differences which 
dei^end simply on ab.solute size. Thus an organ like the ear fulfils 
exactly the same function in a domesticated cat and in a lion 
perhaps fifty times as heavy. In each animal it has to detenninc 
rotational movements of the head, to determine its position with 
re.spect to gravity, and to receive sounds and analyse them into 
their constituent tones over a certain range. These things art- 
done satisfactorily by the ear of a cat and even more so by those 
of smaller animals such as bats, and there is no reason for which 
the size of the organ .should be increased however large the animal 
may become. In fact the car of a lion is only about three times 
the volume of that of a cat. But generally the size of an organ 
necessarily varies with that of the animal of which it forms a part, 
and varies in accordance with mathematical laws. For example 
the weights of two similar animals will vary as the cube of their 
linear dimensions, while the areas are only related as the squares. 

Thus if the larger of two cats was a mere mechanical enlarge- 
ment to twice the length of the other, its weight would be cighi 
times as great, while the area of the transverse section of a leg- 
bone would be only four times as large, the pressure tending to 
crush it being twice as great for a unit area. Thus if there is to 
be the same factor of safety in the two cases the leg-bone of the 
larger animal must be thicker, so that its diameter will be V-'“ 
instead of /.e., instead of twice the diameter, it should be 
nearly 2| times as large. 

Modifications in accordance with this law apply to all the 
organs of the body, to the lungs and alimentary canal, to the 
brain and st:)ecial nerves as well as to the .skeleton. But after 
allowance has been made for all such differences, there will still 
remain others which cannot be accounted for on mechanical 
grounds but represent innate characters of the two animals. 

If the comparison be carried further afield, as it must be if 
the nature of the general plan of the structure is to be determined, 
fresh difficulties arise. 

A comparison of a bird with a mammal will show a similarity 


with the smoothness of the .skin and with some other qualities. 
Thus it should be possible to predict the ideal shape for a fish. 
But this exact form will be unreali.sable in actual life, because it 
is necessarily modified to secure stability, both when the fish is 
motionless, and also in the sense of maintainance of its course 
when sw'imming. Furthermore the needs of feeding and of taking 
in and expelling the water which is necessary for respiration 
necessarily modify the shape of the anterior part, while the hinder 
end*is conditioned by the area and .shape of the tail fin and the 
muscles which move it. 

Thus any explanation of the shape of a fish is necessarily com- 
plicated, so many factors entering into it that anything more 
than a rough analysis is impossible. 

But those features of the external form of an animal which have 
a directly adaptive significance are mere modelling carried out 
on a basis of fundamental structure which is in essence uniform 
throughout large groups of allied species. 

Subcutaneous Structures. — An investigation of external form 
if it is to be at all satisfying involves an understanding of those 
structures which lie beneath the skin. 

The skeleton and somatic muscular system are only significant 
in relation to their function of bringing about movements, either 
of the animal a.s a whole, or of the jaws and other organs for 
such special purjwses as the capture of food. Theoretically there 
is a most efficient shape for each bone and each muscle in the 


of external structure in that each is bilaterally symmetrical, has a 
head, neck, trunk and tail, and two pairs of symmetrical appen- 
dages. But in the mammal the anterior pair are walking legs, in 
the bird they are wings. The problem which at once arises is 
whether it is justifiable to compare these structures with one 
another or whether they are sui generis. 

I'his problem may be attacked in several ways which deiKMid- 
ing on different lines of reasoning should give consistent results 

Each appendage is covered with skin, which in the one ense 
.supports feathers, in the other fur, but as this skin is continuous 
with and of the same general character of that which coats the 
body it is clear that the differences between their qualities is nor 
a special feature of the organ which we are discus.sing. 

Below the skin in each case lies a series of bones and muscle.^, 
together with the blood vessels and nerves which are ncccssai> 
for their maintenance and control. 

In each case the skeleton consists of an articulated series oi 
bones forming functionally a series of interconnected levers 
segment lying nearest the body is single, articulating with a ‘ up 
formed by two bones which lie within the body; the second 
ment contains two bones Ijdng side by side which at their outer 
ends articulate with a series of small bones, the wrist, 
which lie in one case the bones supporting five fingers, 
other a strange bone with a slit dividing it incompletely abMit: 
its length, which in turn supports others forming three axes. Ibu- 
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the proximal parts of the skeletons of the two appendages have a 
similar arrangement, while distally they differ considerably. The 
muscles, blood vessels and nerves show similar resemblances and 
iliffcrences. 

MORPHOLOGICAL RESEMBLANCE OR HOMOLOGY 

It is evident that the differences between those structures that 
lie distal to the wrist in the bird and mammal are associated with 
the different functions which they perform; in the bird they have 
10 support the largest feathers of the wing, m the other they have 
to be divided into fingers so as to enable the animal to gain a 
firm hold on the ground over which he is walking. It thus seems 
to be legitimate to regard the two structures as members of a 
single category, despite their difference in function. The nature 
of this group can be made clearer by a comparison of the wing of 
a bird with the parachute of the dying lizard “Draco,” which 
performs similar functions in that it su^iports the animal in the 
air. In Draco the parachute consists of a fold of skin .stretched 
out by a series of delicate un jointed bony rods which project to 
its margin. These rods are the" animal’s ribs each articulating 
independently with the backbone. 'Fhere is in fact no structural 
resemblance between the two organs despite their functional 
similarity. The recognition of this difference between resem- 
blances of structure and resemblances of function arose gradually 
and was only firmly established and defined by Richard Owen 
in 1843, who applied to morphological resemblance the term 
“homology” and to functional or “pliysiological” resemblance, 
“analogy.” In Owen’s words, Homology “as the .same organ in 
different animals under every variety of form and function 
lore limbs of Draco volans and wings of a bird)”; Analogy “as 
a part or organ in one animal which has the same function as an- 
other part or organ in a different animal (c.g,, parachute of 
‘Draco’ and wings of a bird ).” 

This distinction between homologous and analogous structures 
i.s fundamental; it underlies all morphological studies whether 
they are concerned with comparative anatomy in the old sen.se, 
embryology, or the classification of animals. 

Interpreted in evolutionary terms homologous structures are 
those which can be traced back to a single structure in the common 
ancestor of the animals compared. Thus if we knew the ance.stors 
of a bird and a mammal for a sufficient distance back, we .should 
see a steady divergence of structure of the fore limb, leading to 
the bird’s wing and to the fore, leg of a mammal. In fact the 
single fossil bird which is old enough to differ materially in struc- 
ture from those now living, “Archaeopteryx,” has three indei^n- 
dent fingers agreeing in the number of their phalanges and in their 
general structure with the first three fingers of a lizard, and we 
have evidence that the very remote ancestors 'f a mammal had a 
similar structure. Thus an investigator of their history confirms 
the view' that the two structures are homologous. 

If homologous structures in different animals be derived by 
evolution from the same structure in an ancestor, it should follow 
diat the mode in which they arise during the development is the 
^.ime in each case, and a new criterion of homology becomes avail- 
•d)lc. 

The ^Xirnb Bud.” — In the case of the birds wing and the 
mammal’s fore leg the mode of origin is the. same. In each there 
*irst appears a small swelling on the lateral surffice of the tmnk 
'<»w'ard the ventral surfaces, iind in each this “limb bud is an 
“utpushing of the skin by a mass of cells, some of which wander 
‘iito the region, whilst others appear by the multiplication in iitu 
of these cells* From them the bones, muscles and blood vessels 
•*re gradually formed, whilst the nerve fibre.s which supply them 
grow out into the developing limb from definite parts of those 
"hich pass as a regular series from the spinal cord to the muscles 
which lie between the ribs and to the skin. 

The limb bud gradually grows longer, its end becomes enlargea 
and divided into lobes which finally become fingers. This process 
IS identical in bird and mammal for a considerable time. 

If we compare : mammal with a dogfish we find a genera 
similarity in the plan of structure, but whereas in one we have two 
pairs of appendages, the legs, lying at the extremities o e 


trunk, in the other leg.s are absent but two pairs of fins lie in a 
similar position. At first the structures of these two appendages, 
leg and fin, seem totally different; one has a bony skeleton sur- 
rounded by muscles on all sides, whilst the other has a cartila- 
ginous skeleton w'ilh the muscles lying only above and below it. 
The most obvious point of similarity is that in each case the nerves 
that supply th(' muscles come in the same way from the ventral 
branches of the spinal nerves. If we examine the mode of develop- 
ment of the two organs w'e find a .similarity in that each appears 
as a limb bud, the mass of cells lying longitudinally and sup- 
ported by a mass of cells, but whereas in the mammal the muscles 
arise from thes*c cells, in the fish they grow down from the body 
musculature. Thus even embryologically there arc differences 
between the tw'o structures. 

Neverthele.ss they arc regarded as homologous, even although 
no real intermediates are yet known. 

This belief i.s founded largely on the identity of the nerve 
supply: it having been found that the evidence as to homology 
afforded by different classes of structures varies greatly in value. 

But it is possible to carry the conception of homology much 
further: an inve.sligation of the origin of the nerves supplying the 
fore limb shows that that .structure, which is dearly homologous 
among the vertebrates, may lie at very varying distances behind 
the head; in a frog its supply comes from the actual second, third 
and fourth spinal nerves l)ehind the head; in the extinct reptile 
“Elasmo.saurus” it probably came from the 77th to the 80th 
nerves. 

Thus different position in the body of an animal, who.se body 
is in p)art or whole composed of a succession of similar segments 
i.s consistent .with homology. But in general character, in mode 
of origin, and in the nature of. their nerve sui)ply, the fore and 
hind limbs of vertebrates au identical, and thus by an extension 
of reasoning may be held to be homologous, the homology being 
of a special nature called serial. 

The criteria which may be used for the determination of serial 
homology between the parts of an individual are in es.scnce identi- 
cal w'ith tho.se u.sed in dis(:u.ssions involving two distinct animals, 
identity of general relationships and embryological origin being 
lho.se chiefly used. 

Analysis of the Vertebrate Head^— Perhaps the most 
elaborate example of an analysis of structure depending on the 
determination of serial homology is that of the vertebrate head, 
first attempted succe.ssfully by J. W. van Wijhe. A long series of 
investigations has led morphologists to the view that the head of 
a vertebrate includes a series of segments, eight in number in 
most higher forms, which arc homologous with one another and 
with the segments of the trunk. From this eonceifliori the pre- 
diction could be marie that th( re must once have existed primitive 
vertebrates in which each segment contained a definite scries of 
muscles, skeletal parts, nerves, blood ves.scls and gills either 
identical throughout the series, or exhibiting a gradation in struc- 
ture Iron: front to back. Such an animal has now been discovered 
in the fossil “lamprey” Cephalaspis, from the Upt3er Silurian. 
Such verification of a prediction by subset^ucnl discovery is the 
best testimony to the value of the method by which the original 
prediction was made. 

EXPERIMENTAL MORPHOLOGY 

The actual structure of any organ in the body ol an animal 
represents a compromise; in its fundamental plan it is determined 
by the nature of the ancestor.^ of the animal of which it forms a 
part, while the details are determined by the function which it 
carries out and by the interference of neighbouring structures. 
The factors involved are so numerous, and interact so consider- 
ably that no analysis based on a comparison with similar forms 
can hope to be complete. 

The correct scientific procedure in such cases is that of experi- 
ment; one and one only of the factors believed to influence the 
final structure is changed artificially in a known way, and the 
resulting changes investigated. Comparatively little work along 
these lines has been carried out; the field of work is o]X‘n and 
should prove profitable. One aspect of such work has, however, 
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been largely exploited, the investigations commonly grouped to- 
gether under the term experimental zoology. 

Explanation of Structure-Changes. — These studies have 
had lor their object an explanation of the succession of changes 
in structure vihich transform a fertilised egg cell into the body of 
a larva or an adult. To a very large extent they have been con- 
cerned with the earliest part of the process, the cleavage or seg- 
mentation .stages, and they have succeeded in demonstrating that 
for many animals these parts of the whole process of development 
are iire-determincd by the structure of the fertilised ovum, which, 
apparently uniform in many forms, must itself piossess an 
elaborate and definite structure. 

But some investigations, especially those of Speeman and his 
followers, carried into later stages have shown how in Amphibian 
embryos the course of development is controlled by definite 
localised parts of the animal, the "organisers,” which take control, 
one after the other, until some organs become self-determining 
and can develop into their final structure in isolation. The whole 
of this work is strictly morphological in that it is the form and 
changes of form which are studied. 

The structure of an egg. the events which are a.s.sociated with 
fertilisation, and the nature of the zygote are investigated by 
cytologists, whose technical methods have all been designed to 
make visible in microscopical jireparations the architecture of 
these bodies. The information so acquired is, however, difficult 
to relate to that which is inferred to exist in the zygote from the 
e\’i(]ence afforded by experimental embryology, and only through 
the \ery indirect evidence of genet ical research has it become 
established that the chromosomes, the most visible structures in 
the nucleus, possess a structure of elements, “genes,” with a 
linear arrangement, which is directly associated with a develop- 
mental course which leads to the appearance of structures which 
exhibit an alternate or Mendelian inheritance. 

'J'he invc?.stigrjtions of physiologists have made it certain that 
such elements of an animal's body as muscle and nerve fibres and 
the surface layer of all cells must jwssess an ordered arrangement 
of molecules, whose nature we may hope to discover by the 
methods of })hysics and chemistry. Thus in the end the .study of 
biology will involve a morphology, not of organs, tissues or cells, 
but of molecules and electrons which form the mechanism whose 
functioning is life. 

In i»hiloIogy. morphology is that branch of grammar which 
examines the form of words as well as the principles of word- 
formation and inflection. In general use the expre.ssion morphology 
has been extended to comprise the general laws of thq grammatical 
structure of a language, i.e., as svnonymous w’ith accidence. 

(D. M. S. W.) 

MORRILL, JUSTIN SMITH (i8io-i8g8), American po- 
litical leader and financier, was born at Strafford, Vt,, on April 14, 
3810. He was a clerk in a store at Strafford in 1825-28, and at 
l^ortland. Me.. 1828-51, and was a merchant and then a farmer in 
his native town in 1S51-55. He was elected to the national House 
of Representatives as an anti-slavei^” Whig in 1854, soon after- 
wards joining the new Republican Party, and served in the house 1 
from 1855 until i.sb;. From 1867 until his death more than 30 
year.^ later he represented Vermont in the Senate. In the house 
he w.'ts fontinuousi}' a member of the ways and means committee 
aiid in the Senate of the finance committee of 'which he was chair- 
man for nearly 20 years. Soon after entering Congress he became 
the acknow’ledged leader of the protectionists, and at the request 
of John Sherman, then chairman of the ways and means com- 
mittee. he prepared a new tariff bill, which was introduced in the 
house in March, i860. To this relatively conservative bill, which 
substituted in many instances ad valorem for .spiecific duties, and 
was intended by its author to be a revenue as well as a protective 
measure, were added many amendments which made the bill more 
strongly jirotectionist, and in some cases were vigorously opposed 
by Morrill. The bill was finally passed by the Senate on Feb. 20, 
t86i. and was signed by President Buchanan on March 2 follow- 
ing. Morrill is probably best known as the author of the Land 
F.rant Act passed on July 2. 18G2, which provided for the 
foundation and maintenance of colleges “where the leading object 


shall be, without excluding other scientific and classical studi( 
and including military tactics (which had not been included in t 
original bill), to teach such branches of learning as are related 
agriculture and the mechanic arts ... in order to promote 11 
liberal and practical education of the industrial classes in t 
several pursuits and professions in life.” In 1890 Morrill intr 
duced in the Senate the so-callcd “second Morrill Act,” und 
which $25,000 is given annually by the Federal Government 
each of the “land-grant” colleges. He died at Washington, 1 
Dec. 28, 1898. 

See William Belmont Parker, The Life and Public Services of Just 
Smith Morrill (1924). 

MORRIS (Morrison), CLARA (1849-1925), Ameritj 
actress, was born in Toronto (Ont.), and at the age of 17 joinc 
a stock company in Cleveland, Ohio. Her first New York appea 
ance (1*870) was under Augustin Daly in an adaptation of Wilk 
Collins’s Man and Wife; and she won considerable success as Co 
in U Article 47, Camille, Miss Multon and similar emotional part 
j In 1874 she married Frederick C. Harriott, and soon afterwan 
began to write novels and to contribute to magazines. She pu 
lished her Life on the Sta^e in 1901, and Life of a Star in 190 
She died at New Canaan, Conn., on Nov. 20, 1925. 

MORRIS, EDWARD PATRICK MORRIS, ist Barg: 
cr. 1918, K.C.M.G. 1913 (1859- ), Newfoundland statesma 

was born at St. John’s, Newfoundland, on May 8, 1859. Educate 
at St. Bonaventure’s College and the University of Ottawa, in 18} 
he was admitted a solicitor, and in 1885 was called to the bar. Tl 
same year he was elected to the legislature of Newfoundland as tl 
representative of St. John’s in the Liberal interest. From i8c 
to 1895 he was acting attorney-general for Newfoundland, ar 
from 1893 to 1906 he was a director of the Newfoundland vSa 
ings Bank. In 3808 Morris left the Liberal party and was leade 
first of the Independent Liberals and later of the People’s part 
(1908-19). In 1902 he became attorney-general and subsequent; 
Minister for Justice. He was knighted in 1904. In 1909 he bi 
came Prime Minister, retaining this office until 1918, and repn 
senting Newfoundland at various Imperial and other confc 
ences. He was sworn of the privy council in 1911 and in 1917 w; 
a member of the Ini^xirial War Conference. Lord Morris edit( 
an edition of the Newfoundland law reports from 1820 to 190 
usually called Morris's Reports. 

MORRIS, GOUVERNEUR (1752-1816), American stale 
man, was born in the old Morrisania manor house, in what 
now the city of New York, on Jan. 31, 1752. He graduated : 
King’s college (now Columbia university) in 1768, studied la\ 
and was admitted to the bar in 1771. An extreme aristocrat i 
his political views, he distrusted the democratic tendencies of tt 
Whigs, but a firm belief in the justice of the American cauf 
led him to join their ranks. Morris served in the New Yoi 
provincial congress in 1776-77, and after the congress had bt 
come the “Convention of the Representatives of the State < 
New York,” he served on the committee of that body whii 
prepared the first draft of the State constitution. He served i 
the Continental Congress in 1777“79. and was enthusiastic in h 
support of Washington. In 1778 he was selected chairman ( 
the committee to treat with Lord North’s conciliation con 
missioners, and as such presented the famous report, adopted h 
a unanimous vote of Congress, which declared that the recogn 
tion of independence must precede any negotiations for peace 

He settled in Philadelphia as a lawyer, and in Feb. 1780 h 
published a series of essays on finance, in which he criticize 
the issue of legal tenders, denounced laws passed for the benei 
of the debtor class, and urged the people to tax themselves i- 
the common good. From i7jSi to 1785 he was assistant to Robf • 
Morris (q.v.)y superintendent of finance. In 1782 he prepare 
an elaborate report on the coinage, suggesting the use of t.a 
decimal system and of the terms dollar and cent. With soi-. 
modifications introduced by Jefferson, this plan constitute? 
basis of the present American system. Morris was one of Pena 
sylvania’s representatives in the Constitutional Convention 
1787, and took an active part in the debates. His influence 
weakened, however, by his cynicism and by his ultra-aristocr:iu 
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\ iews. He was instrumental in securing the executive veto and in 
.icfcating the proposal that the legislature should elect the 
l^rcsident. He also gave able support to the nationalist and 
.jiiti-slavery factions in the convention. He was a member of 
I he committee of revision selected to draft the Constitution in 
its final form. In 1787 he returned to New York to live. 

He went to France in Feb. 1789 on private business, and rc- 
niaincd abroad for nine years, passing most of the time in Paris, 
London and the German capitals. He was appointed U.S. min- 
ister to France in 179-’ was the only representative of a 
loreign country who remained at his post throughout the Reign 
of Terror; but his ill-cmicealed attitude of hostility to the Revo- 
lution gave offence, and in return for the recall of Genet, at the 
refjuest of the United States, the French government, in 1794, 
asked for the recall of Morris. Business and pleasure, however, 
still detained him in Europe until 1798, when he returned to 
New York, resumed the practice of law, re-entered politics and sat 
in the U.S. Senate as a Federalist from 1800 to 1803. As early as 
1801 Morris became interested in projects for improving the 
communication between the Hudson river and Lake Erie, and 
from 1810 to t8t6 he was chairman of the board of canal com- 
missioners, which prepared plans for the Erie canal He was 
bitterly opposed to the War of 1812, and openly advocated the 
formation of a northern confederacy to escape the rule of the 
‘‘Virginia dynasty.” He died at Morrisania on Nov. 6, 1816. 

His half-brother, Lewis Morris (1726-1798), a signer of the 
Declaration of Independence, was educated at Yale, served in 
ihe Continental Congress (1775-77) and went on a mission to 
ihc western frontier in 1775 to win over the Indians from the 
British to the American side. He joined the Army as brigadie r 
general of militia in June 1778, and served in the New York 
Senate (1777-81 and 1784-90). 

See The Diary and Letters of Gouverneur Morris (1888), edited 
by Anne Cary Morris; Jared Sparks, Life of Gouvernetr Morris 
(18.^2), the first volume being a biography and the second and third 
containing Morris’s miscellaneous writing.s and addresses; and 
Theodore Roosevelt, Gouverneur Morris in the “American Statesmen” 
scries (1888). 

MORRIS, Sm LEWIS (1833 -1907), Welsh poet, was born 
in Carmarthen, in 1833. His great grandfather, Lewis Morris 
(1700-65), had been a well-known Welsh poet and antiquary. 
He was educated at Sherborne school and Jesus college, Oxford. 
He won the chancellor’s prize for sii English essay in 1858, was 
called to the bar in 1861, and elected hon. fellow of his old 
college in 1877. He practised for 20 years as a conveyancing 
counsel, retiring from active legal work in 1S81. He was knighted 
in 1896. Songs of Two Worlds (1872, 1874 i^ 75 ) showed a 

lluent gift of versification, and The Epic of Hades (1876-77) 
has passages of undeniable force and effect. Among his other 
hooks were Gwen (1880), Songs Ujisung (1883), Gy do (18S6), * 
d Vision of Saints (1890), Idylls and Lyrics (1896^ and The New 
Kanibler (1906). He died at Carmarthen on Nov. 13, 1907 

MORRIS, ROBERT (1734-1806), American financier, a 
signer of the Declaration of Independence, was born in Liverpool, 
England, on Jan. 31, 1734. He joined his father in America in 
*747i entered a mercantile house, and in 1754 became a member 

a prosperous firm in which he later became partner. In the 
Revolution Morris sided with the colonists, but associated him- 
self with the conservative group of Pennsylvania Whigs rather 
than with the more radical faction represented by Thomas Paine. 
He was vice-president of the Pennsylvania committee of safety 
' ' 775-76), and a member of the Continental Congress (1775-78). 
At first he disapproved of the Declaration of Independence, but 
he joined the other members in signing it on Aug. 22. He re- 
'iced from Congress in 1778, and was at once .sent to the legisla- 
ture, serving in 1778-79 and in 1780-81. His greatest public 
service was the financing of the War of Independence. As chair- 
man or member of various committees he practically controlled 
the financial operations of Congress from 1776 to 1778, and when 
‘he board system was superseded in 1781 by single-headed exec- 
utive departments he was chosen superintendent of finance. 

With the able co-operation of his assistant, Gouverneur Morris 

^who was in no way related to him — ^he filled this position with 


great efficiency during the trying years from 1781 to 1784. For 
the same period he was also agent of marine, and hence head of 
the Navy department. Through requisitions on the States and 
loans from the French, and in large measure through money ad- 
vanced out of his own pocket or borrowed on his private credit, 
he furnished the means to transfer Washington’s army from 
Dobbs Ferry to Yorktown (1781). 

In 17S1 he established in Philadelphia the Bank of North 
America, chartered first by Congress and later by Pennsylvania. 
A confusion of public and private accounts during the war, when 
his own credit surpassed that of the Government, gave rise to 
charges of dishonesty, of which he was ac(iuitted by a vote of 
Congress. On the formation of the new Government he was of- 
fered, but declined, Ihe secretaryship of the Treasury, and urged 
Hamilton's appointment in his stead. As U.S. senator, 1789-95, 
he supported the IVderalist policies and gave Hamilton consider- 
able assi.staiue in carrying out his financial plans. After the war 
he gradually (lisp().‘ied of his mercantile and banking interests and 
engaged e.xlensively in western land speculation. The slow devel- 
opment of this property, finally drove him into bankruptcy, and he 
was confined in a debtors’ prison for more than three years 
(1798-1801 ). He died in Philadelphia on May 7, 1806. 

Bihlkk’uapiiv.- The best biojrraiihy is M P. Oherholt/erV Robert 
Morrh, Patriot and Tinancier (1003), ha.sed upon the Robert Morris 
papers in the Library of Congress; see also W. G. Sumner’s 7 '/te 
financier and ihe Ti nances of the Amerimn Revolution (1891). 

MORRIS, WILLIAM (183.4-180(1). Enulish pod ;itKl artist, 
third child and eldest son of William Morris tind Emma Shelton, 
was born at K!m house, Walthamstow, on March 24, 1834. His 
father canu‘ up to London in 1820, and entered the office of a firm 
of discount brokers in which he afterwards assumed a partner- 
.ship. William was a delicate and studious child. When he was 
.six the family moved to Woodford hall, where the boy s health 
improved. He was then sent to a school at Wallhantslow, and, 
after his father’s d(?ath, when the home at Woodford was broken 
up, to Marlborough. Th(?re he acquireil a taste for architecture, 
fosten‘d by the school lihrary, and an attraction towards the 
Anglo-Catholic movement. In June 1852 he matriculated at 
Exeter college, Oxford, but he did not go into residence till 
Jan. 1853. Among his Oxford friends were Edward Burne- 
Jones and a little Birmingham groii]> at Pembroke. They were 
known among thein.selves as Ihe “brotherhood”; they read 
together theology, ecclesiastical hi.sl(»ry, meiliacval poetry, and, 
among moderns, Tennv.son and Ruskiri. 'They studied art, and 
fo.stered the study in the long vacations by tours among the Eng- 
li.sh churches and the Continental cathedrals. Morris liegan at this 
time to write ]K)etry. 

Morris was entered (1856, as a pufiil at the office of George 
Edmund Street, the architect; and on New Year’s Day the first 
number of The Oxford and ('omhridge Magazine appeared. 'The 
magazine* existed for only a year. The chief immediate result 
was the friend-shij) between Morris and Dante Gabriel Ros- 
setti (c/.t'-), who became a coniribidor. In the summer of 1859 
Street removed to London, and Morris accompanied him, working 
hard at architecture and painting. Rossetti persuaded him to de- 
vote himself exclusively to ])airiting. Early in 1858 Morris jiub- 
lished The Defence of Gitenevere, which was almost unnoticed by 
contemporary criticism, but is now recognized as one of the pearls 
of Victorian poetry. 

On April 26, 1859, Morris married Jane Burden, a beautiful 
Oxford girl, who had sat to him as a model, and settled tem- 
porarily at 41 Great Ormond Street, London. Meanwhile he set 
about building for himself at Upton a house whic h was to be the 
embodiment of all his principles of decorative* an. Its furnishing 
had suggested a fresh activity; Morris now decided to begin 
decoration as a career. A .small company was fonned, consisting of 
D. G. RcKS.setti, Philip Webb, Burne-Jones, Madox Brown, Faulk- 
ner and Marshall, and in Jan. 1862 started businc*ss under the title 
of Morris, Marshall, Faulkner and Co,, ^\ith offices at 8 Red Lion 
square. The firm undertook church dccor.ition, carving, stained 
glass, metalwork, paper-hangings, chintzes and carpets. The busi- 
ness, after inevitable vicissitudes, flouri.shecl l)ut the “house beau- 
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tiful” at Upton proved to be unhealthily situated. Serious illness 
obliged the family to remove lo town, and in Nov. 1865 they re- 
settled at 26 Queen square, Bloomsbury. Morris was now un- 
ceasingly busy, but he found time to write. In June 1867 he pub- 
lished The Life and Death of JasoHy which was at once successful; 
and in April 186S the first two parts of The Earthly Paradise, The 
rest of this wonderful storehouse of poetic romance appeared in 
two volumes in 1869 and 1870. In 1871, he took Kelmscott manor 
house, in the Upper Thames valley, in joint-tenancy with Rossetti, 
for use principally as a holiday home. In 1872 appeared Love is 
Enough, structurally the most elaborate of his poems; and in the 
autumn he began to translate the shorter Icelandic sagas, to which 
his enthu.siasm had been directed by two inspiring journeys to Ice- 
land. Business w^orries, however, interrupted him; the company 
had grow’n out of proportion with the existing division of profit 
and labour, and reconstruction was necessar>\ Long negotiations 
ensued, and in March 1S75 the old firm w'as dissolved. Morris now 
became sole manager and proprietor. 

Meanwhile in addition to his work upon the sagas, Morris had 
actually finished and (in 1875) published a version of the Aeneid, 
In 1876 appeared Sigurd the Volsung, a version full of heroic 
vigour, movement and vitality, but somewhat too lengthy and 
incoherent in design to preserve the epic interest intact to the 
British taste. This splendid burst of poetic activity had raised 
him to a place among the first poets of his time; and in 1877 he 
was offered the professorship of poetry at Oxford, which he 
declined. A fre.sh outlet for his energy was furnished by his 
foundation in 1S77 of Society for the Protection of Ancient 
Buildings, which sprang into being as a practical protest against 
a scheme for restoring and reviving Tewkesbury abbey. 

At first Morris inclined, in politics, to the Radical section of 
the Liberal party, but in Jan. JSS3 he joined the Democratic Fed- 
eration, soon afterwards becoming treasurer of the party. On Dec. 
30, 1884, he and others seceded from the Federation and formed 
the Socialist League, largely on the grounds that parliamentary 
action on which the leaders of the Federation tended to concen- 
trate, was premature. Morris was appointed treasurer and editor 
of the monthly organ of the new League, the Commonweal y to 
which he later contributed his Dream of John Ball and News from 
Nowhere. The League started by repudiating State Socialism, and 
later became definitely opposed to parliamentary action. Morris 
lectured and spoke at meetings, and was several times arre.stcd for 
obstruction in open-air meetings. But he w^as beginning to see that 
the time was not rii>e for revolution. In 1890 the Anarchist sec- 
tion of the Socialist League became dominant, and Morris had to 
relinquish the editorship of the Commonweal. He still kept up 
with the Hammersmith Branch, which became independent, and 
met at Kelmscott House until its dissolution in 1892. But from 
this time on he took up a negative position. His News from No- 
where, published in book form in 1891, is a delightful and inspiring 
book, and a classic of the English movement, describing an Eng- 
land in which the .socialist commonwealth has been realized. 

Long before that time, however, Morris had returned to art 
and literature. When his business was enlarged in 1881 by the 
establishment of a tapjcstry industry at Merton, in Surrey, Morris 
found yet another means for expressing the mcdiaevalism that 
inspired all his work, whether on paper or at the loom — or indeed 
in political thought. In 18S7 he published his translation of the 
Odyssey. He then added another to his multitudinous activities; he 
assumed a direct interest in typography. The House of the Wolf- 
ingSy which was printed in 1889 ^it the Chiswick Press, was the first 
essay in this direction; and in the same year, in The Roots of the 
Mountains y he carried his theory a step further. Some 15 months 
later he added a private printing-press to his multifarious occupa- 
tions, and started up)on the first volume issued from the Kelmscott 
Press, his own Glittering Plain. For the last few years of his life 
this new interest remained the absorbing one. 

His last piece of work, decidedly the crowning glory of his 
printing-press, was the Kelmscott Chancery which had taken nearly 
two years to p)rint, and fully five to plan and mature. It was 
finished in June 1896. His vigour had been slowly declining for 
some time, and he sank gradually during the autumn, dying on 


Oct. 3, 1896. He was buried in Kelmscott churchyard. 

Essentially the child of the Gothic revival, he had put an 
ineffaceable stamp on Victorian ornament and design, his place 
being that of a follower of Ruskin and Pugin, but with a greater 
practical influence than either. In house decoration of all kinds 
— furniture, wall-papjers and hangings (which he preferred lo 
paper), carpet-weaving, and the painting of glass and tiles, needle 
wrork, tapestry — ^he formed a school which was dominated by 
his protest against commercialism and his assertion of the necessity 
for natural decoration and pure colour, produced by hand work 
and inspired by a passion for beauty irrespective of cheapness 
or quickness of manufacture. 

His friend Swinburne said that he was always more truly in- 
spired by literature than by life. His socialism was tinged by a 
pas.sionate enthusiasm for an inaccessible artistic ideal. Morris, 
indeed, was not primarily interested in men at all, but in object s. 
His pwetry deals, it is true, with the human passions, but the emo- 
tion is always seen as in a picture; he is more concerned with \hv 
attitude of the group than with the realization of a character. 
But the spirit of beauty breathes in every line; a sense of music 
and of colour is everywhere abundant. Nor docs the poet lack 
power and vigour when an adventurous story is told. Over all 
hangs the faint atmosphere of mcdiaevalism, of an England of green 
gardens and grey towers, of a London “small and white and clean,” 
of chivalry and adventure in every brake. The critic has also to 
remember the historical value of Morris’s literary influence, fol- 
lowing upon the prim domesticities of early Victorian verse, and 
breaking in upon Tennyson's least happy phase of natural homeli- 
ness. 

See the Life and Letters, in 2 vols., by J. W. Mackail; also II. Jack- 
son, William Morris (1908) ; J. B. Glasier, William Morris and tlir 
Early Days of the Socialist Movement (1921) ; H. H. Sparling, The 
Kelmscott Pr(\ss and William Morris (1924); G. Fritzsche, William 
Morris^ Sozialismns und anarchistischer Kommunismus with bibli- 
ography (1927). 

MORRIS-DANCE or MORRICE-DANCE, an old Eng- 
lish dance, which is said by various authorities to have been 
introduced by John of Gaunt from Spain or borrowed from the 
French or Flemings. That it was a development of the morisco- 
dance or Spanish fandango is not invalidated by the fact that the 
mori.sco was for one person only, for, although latterly the morris- 
dance was represented by various characters, uniformity in this 
respect was not always observed. There are few references to 
it earlier than the reign of Henry VII., but it would appear that in 
the reign of Henry VIII. it was an almost essential part of the 
principal village festivities. In earlier times it was u.sually danced 
by five men and a boy dres.sed in a girl’s habit, who was called 
Maid Marian. There were also two musicians; and, at least some- 
times, one of the dancers, more gaily and richly dressed than 
the others, acted as “foreman of the morris. The garments of 
the dancers were ornamented with bells tuned to different nole^; 
so as to sound in harmony. Robin Hood, Friar Tuck and Lillie 
John were characters extraneous to the original dance, and were 
introduced when it came to be associated with the May-games 
The morris-dance was abolished along with the May-games and 
other festivities by the Puritans, and, although revived at th< 
Restoration, the pageant gradually degenerated in character and 
declined in importance. Maid Marian latterly was personated 
by a clown, who was called Malkin or Marykin. The interest 
of the subject has revived in recent years in connection with Hi' 
new movements associated with folk-music generally. (56‘t’ alsn 
Dance ; Folk-Dance. ) 

Bibljogkapuy. — Cecil J. Sharp and H. C. Macllwainc, The Morn> 
Hook; Strutt, Sports and Pa.stimes of the People of England; Ib »nd, 
Popular Antiquities (1849). 

MORRIS MOTORS (1926), LTD., the organisation 1 
Morris Motors (1926), Ltd., occupying works at Cowley. Ln*-'- 
land, and with an output of nearly 100,000 cars a year, haji ti." 
inception when, at the age of seventeen, after nine montht; ai>- 
prenticeship in the cycle trade, Sir William Morris Bt., decidc( 
to go into business on his own account. 

When the light car movement began Mr. W. R. Morris 
then was) rapidly grasped the type of car for which an taut r 
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public was clamouring. Up to this time cars— English cars cs\yc- 
cially — ^had been heavy unwieldy vehicles, expensive to run. 

The 1912 Morris-Oxford, the forerunner of all Morris cars of 
to-day, was a light, sturdily constructed car with a highly efficient 
engine, and economical to run. 

In the large works at Cowley, the embryo car is seen in the 
form of two flat strips of steel which, passing underneath a huge 
press, costing no less than £10,000, emerge a few seconds later as 
side members. The cross members are added, all the holes drilled 
at a single oiieration and the chassis frame begins its journey 
upon the assembly line. The chassis grows, passing from one 
group of workmen to another as each component is added. 

The works at Cowley, near Oxford, employ between 3,500 and 
4,000 men and have a covered floor space of some SiJ acres, 
where a wide range of cars is turned out, from the little Morris 
Minor to a luxury Six-Cylinder Saloon. (C. R. L.) 

MORRISON, ARTHUR (7863- ), English novelist, was 

horn in Kent on Nov. i, 1863. He was for a short time a clerk 
in the civil service, and in i8qo took to journalism. Tairs of Mean 
Streets (1894) and A Child of the Ja\*o (1896) contained ad- 
mirable realistic descriptions of London life. He also wrote plavs. 
MORRISON, GEORGE ERNEST (1862-1920), British 

journalist and traveller, was born at Geelong, Australia, and edu- 
cated at Melbourne University. From 1882 he travelled exten- 
sively in the South Sea Islands, wffiere he studied the Kanaka 
labour question; in Australia, which he crossed on foot from the 
Gulf of Carpentaria to Melbourne; and in New Guinea. He took 
his M.D. degree in 1887 and after journeys to the United States 
and the West Indies he worked in his medical capacity in Spain, 
Morocco and Australia. In 1893 he abandoned medical work and 
.set off on extensive trav(?ls in the Far East. Fie was .special cor- 
respondent of The Times (London) in Siam (1895), and in lac- 
king (1907-12 ). Fie visited every province and deptaidency in 
the Empire, with the exception of Tibet, and gained au intimate 
knowledge of men and affairs. In 1012 after the revolution he 
resigned his I'inies appointment and became political adviser 
to Yuan Shih-Kai, president of the newly formed Chinese Re- 
public. Dr. Morrison's luiblished works include An Australian 
in China (1895). He died at Sidmouth, Devonshire, on May 
30, 1920. 

MORRISON, RICHARD JAMES (i7y5-^H74), English 

astrologer, commonly known by his pseudonym “Zadkiel,” was 
born on June 15, 1795. He .served in the Royal Navy, but re- 
signed with the rank of lieutenant in 1829. He then devoted him- 
self to the study of astrology, and in 1831 issued The Herald of 
Astrology, subsequently known as ZodkieVs Almanac. In this 
.'innual pamphlet Morrison, over the signature “Zadkiel Fao-Sze, 
published predictions of the chief events of ^he coming year. He 
died on April 5, 1874. 

MORRISON, ROBERT (1782-1834), the first Protestant 
missionary to China, was born of Scotti.sh parents at Bullers 
Green, near Morpeth, on Jan. 5, >782. After receiving an elemtm- 
tary education in Newcastle, he wms apprenticed to a la.stmaker, 
but his spare hours were given to theology, and in 1803 he was 
received into the Independent academy at Hoxton. I'he London 
Missionary Society sent him out to Canton in 1807. He became 
translator to the East India Company’s factory there in 1S09, 
and worked at a Chinese Grammar and a translation 
Testament, both published In 7814. In 1817 he pub i.shed A 
View of China for Phihloaical Purposes, and his translation of 
the Old Testament (in which William Milne collabor*ited i was 
completed in the following year. He established (1S20) an Ang o- | 
Chinese college at Malacca for “the reciprocal cultivation of Chi- j 
nese and European literature,” and for the training of native 1 
Chinese evangelists who could proceed to the mainland an 
on Christian work with comparative ^ ' “J, ' p, , 

son’s Chinese Dictionary (6 vols. ), was publi.sffie ^ 

India Company. Leaving China at the close o i ^ 
spent two yea« in England, where he ^nreVare 

Royal Society. Returning to China literature 

a Chinese commentary on the Bible and other C . * . j 
He died at Canton on Aug. i, 1834- Morrison’s establishment of 



a dispensary, manned by a native who had learned the main 
principles of European treatment, marks him out as the fore- 
runner of modern medical missions. 

His Memoirs, compiled by his widow, were published in 1839. See 
also R. Lovett, History of the London Missionary Society, vol. ii. 
ch. xix.; C. S. Horne, The Story of the L. M. S. ch. v.; Townsend, 
Robert Morrison (1888). 

MORRISTOWN, a town of northern New Jersey, U.S.A., the 
county seat of Morris county: 30 m. W. of New York city, on 

the Whippany river and the Lack- 
awanna railroad. Pop. (1920) 
12,548 (ig% foreign-bom white 
and 7% negroes); 1928 local 
estimate 17,500. The town has a 
beautiful location, among wooded 
hills intcrsiiersed with lakes, at an 
altitude ranging between 400 

and 700 ft. It is primarily a resi- 

■Y comtisY OF TMF MORRISTOWN CHAMBER (Icntial subiiH), aiid has a numlier 
OF coMMERcr cstates. At Morris Plains, 

THE HEADQUARTERS OF GENERAL ..... v •. i r 

WASHINGTON IN MORRISTOWN DUR 4 N » State ho.spital for 
iNG THE AMERICAN WAR OF iNDE- ibc iiisanc (1876). Morristowii 
PENDENCE was fouiidcd (as West Hanover) 

in 1770 by Puritans, who were at traded by the depo.sils of iron 
ore. In 1740 the present name was officially adopted, in honour 
of Lewis Morris (1671-1746), then governor of New Jersey. 
Washington made Morristown his head(iuartcrs from January to 
May 1777, and again from Dec. 1779 to June 1780. The building 
in which he w\as is still standing and contains a fine collection 
of Wa.shinglonian furniture. Behind the court-house is the 
site of Ft. Non.sense (now a public [lark), which he had his 
.solditTs build largely to keep them occupied. Benedict Arnold 
was tried (l)ec.-jan. 1779-80) in the Dickerson tavern (still 
standing). The town was incorporated in i8()5. 

MORRISTOWN, a town of eastern Tennessee, U.S.A., 42 m. 
N.E. of Knoxville, at an altitude ol 1,351 ft.; the county .seat of 
Hamblen county. It is on Federal highways 511 and 25K, and 
is served by the Southern railway. Pop. 5,875 in 1920 (83% 
native white); estimated locally at 10,000 in 1928. It is in the 
fertile and beautiful valley of tne Holston river, where poultry- 
raising, tiairying and tobacco-growing are the leading industries. 
The city has creameries, a tobacco warehouse, storage facilities 
for 3,600,000 c*ggs, large chick halcheries and broiler feeding- 
.st at ions. Its manufacturing industries includci eight woodworking 
plants, three textile factories and a variety of other establish- 
ments. \ municipal hydro-electric plant on the river (4 m. N.) 
was complc!ted in 1926. Morristown was founded in 1830 and 
incorporated in 1855. 

MORROW, DWIGHT WHITNEY (1873- ). Amcri- 

(.an lawyer ancl diplomat, wa.s born at Huntington, W.Va., on 
Jan. II, 1873. He was educated at Amherst (A.B., 1895) and 
Columbia (LL.B., 1899), and in iScjc) entered the employ of the 
law firm of Simpson, Thacher and Bartlett. In 1905 he became 
a member of the firm and .soon w'on a reputation in the organizing 
and financing of corporations. His many services brought him to 
the attention of J. P. Morgan and Cm., in which firm he became 
a partner in 1914. His position with this firm during the World 
War ])eriod and after, when there were financial matters of great 
national and international import under negotiation, gave him wide 
c‘xperienc;e and high standing. Fie was appointed by President 
Wilson advi.ser to the Allied Maritime Transport Council in 1918, 
and his work in connection with military shipping won him the 
Distinguished Service Medal in 1919. Fie was retained by Gen. 
]*ershing for a time at Chaumont as his chief civil aid. In 1925 
he was af)pointed chairman of the president’s aircraft board. He 
was also active in charitable work and prison reform, his report 
as chairman of the Prison Inquiry Committee of New Jersey in 
1917 resulting in a radical revision of |X‘nal legislation in that 
State. In Sept. 1927 he was appointed by President Coolidge 
ambassador extraordinary and pleriiixitentiary to Mexico. His 
friendly spirit and tactful negotiations resulted almost immediately 
in better relations between the two countries and in the settlement 
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of a long-standing controversy over concessions to Americans for MORTARA, EDGAR, an Italian Jew, of a Bologna family, 
oil development which had been complicated by legislation growing whose abduction in early childhood (1858) by the Inquisition 
out of the Constitution of 1917. He was retained in his position occupied for several years the attention of European diplomac>. 
by President Hoover. When five years of age he fell ill. His nurse, a Catholic, arranged 

MORSE, SAMUEL FINLEY BREESE (1791-1S72), with her priest for his baptism in that faith, unknown to his 
American artist and inventor, was born at Charlestown (Mass.) parents, on June 24, 1858. She had tried to convert his elder 
on April 27, 1791. In 1810 he graduated at Yale college, where brother in a similar way, but failed. This time everything was 
under the instruction of Jeremiah Day and Benjamin Silliman concerted in advance with the ecclesiastical authorities, and ini- 
he received the first impulse towards electrical studies. In 1811 mediately after the baptism both child and nur.se disappeared. 
Morse, whose tastes during his early years led him more strongly 'Fhe story became known, and protest was aroused in nearly every 
towards art than towards science, became the pupil of Washington European country. Pius IX. maintained that the question ai 
AlLston and accompanied his instructor to England. In 1825 he issue was a spiritual one, outside his temporal jurisdiction, and 
w^as one of the founders of the National Academy of Design, and would not take any action, meanwhile indicating the direction 
w’as its first pre.sident (1826-45). The year 1827 marks the re- of his .sympathies by making Mortara his ward. In 1861 the Mor- 
vival of Morse's interest in electricity. But he was still devoted tara family induced the Italian Government to demand the prose- 
to art, and in 1829 he again went to Euroi^ to study the old cution of the nurse, who had meanwhile entered a nunnery, but 
masters. subsequently, on the threat of intervention by Prussia, they 

The year of his return, 1832, may be said to close the period withdraw their plaint. After the capture of Rome by the Italian 
of his artistic and to open that of his scientific life. He completed troops in 1870 Edgar Mortara had the opportunity of reverting 
rough drafts of the necessary apparatus, upon which the modern to Judaism, but he refused to do so, and became an Augustinian. 
telegraph substantially is modelled. During the 12 years that MORTARA, town, Lombardy, Italy, province of Pavia, 354 
followed Mor.se was engaged in perfecting his invention and ft. above sea-level, a railway junction situated between the Ticino 
securing for it a proper presentation to the public. He made his and the Po, 32 m. by rail southwest of Milan. Pop. (1921), 8,167 
own models, moulds, and castings. It was not until 1S36 that he (town); 9,740 (commune). It is the capital of the Lomellina dis- 
completed an apparatus that would work, and finally, on Sept. 2, trict. Here the Austrians defeated the Picdmonle.se in 1849. 

I S3 7, the instrument was exhibited at the university of the City MORTAR IN BUILDING. This consists of granular and 
of New York with such satisfactory re.sults as to interest Mc.ssrs. siliceous material, such as sand, cru.shed brick, or stone, chippings, 
\ail, iron and brass workers in New Jersey, who thenceforth or crushed clinker with a cementitious material, such as lime or 
became associated with Mor.se in his undertaking. Mor.se’s peti- cement, mixed and reduced to a plastic state with water. The 
tion for a patent was soon followed by a petition to Congress for purpose of mortar is to bed uniformly and to unite blocks of 
an appropriation to defray the expen.se of .subjecting the tt‘legraph building material in order to provide continuous contact of sur- 
to actual experiment to demonstrate its value. faces for the transmission of loads and stres.ses, and also to 

Congress, however, adjourned without making the appropri- render the joints weatherproof, 
ation, and Morse sailed for Europe to take out p)atents there. In Lime mortar is in common use for buildings such as dwellings 
England his application was refused, and, while he obtained a and for industrial structures of moderate height, but cement 
patent in France, it was subsequently appropriated by the French mortar is much better adapted for the transmisision of great 
government without compcn.sation to him.self. His negotiations .stre.s.ses and, therefore, more suitable for use in high building.^;, 
with Russia proved futile, and after a year’s absence he returned foundations, piers, etc. Cement mortar is also used for pointing 
to New York. In 1S43 Congress passed the appropriation, .steps or filling of external joints in all buildings where weathertight 
were taken to construct a telegraph from Baltimore to Washing- beds and vertical joints are required. Lime mortar is much weaker 
ton, and on May 24, 1844 it was used for the first time. In 1847 than most building materials; cement mortar more nearly ap- 

Morse was compelled to defend proaches the strength of bricks and stones and enables these to 

his invention in the courts, and fK> withstand higher stresses than if bedded in lime mortar. When* 

successfully vindicated his claim | the latter is u.sed for bedding building blocks it should be of the 

to be called the original inventor — r.— j character known as “hydraulic,” especially for work at or below 

of the electro-magnetic recording ; j |S' the ground level. Pure or fat limes are most suitable for the 

telegraph. - || Hji process of internal wall plastering. Grey stone lime which ha.^ 

In 1S58 the rcprc.sentatives '■ JIL iiiiiimli ' “hydraulic” properties makes a good mortar for general 

of Austria, Belgium, France, il yvork above ground. 

the Netherlands, Piedmont, Rus- I Mixings. — Lime mortar may be mixed by hand or by machinery, 

sia, the Holy See, Sweden, ? slaked lime must be thoroughly mixed and incorporated with 

Tuscany, and Turkey made a fine granular material, using sufficient water to make it plastic 

monetary appropriat ion in recog- t J Sii.. - nianipulation with the trowel. Where a mill is used, stone 

nition of the u.se of his instru- chippings, furnace clinker or other substitute for sand may first 

ments in those countries. He intro- wa.-;hington national ground under the heavy rollers, in water, to a fineness approach- 

duced into America Daguerre’s First telegraph-receiving ap- ing that of .sand; the lime may then be added and the mixing 
process of photography, patented paratus invented by samuel accomplished by a similar operation which must not be prolonged 
a marble cutting machine in “o**se otherwise there is a danger of reducing the particles to a much 

1S23. and in 1842 made experiments with telegraphy by a sub- finer state which results in a fattier mass and reduces the proba- 
marine cable. He died on April 2, 1872 at New York. (See Tele- bility of setting in the interior of the mass. Mortar made from 
GRAPH. ) hydraulic lime or cement or mortar gauged with cement must be 

See S. IrenaLcvLS Prime, Life of S. F, B, Morse (1875). mixed in quantities .sufficient only for immediate use; cerneni 

MORSE CODE: see Telegraph. cannot usefully be reworked after its initial set has begun because 

MORSHANSK, a town of Russia in the province of Tambov, its setting properties are reduced, and the resulting mortar 
in 53® 28' N., 41® 45' E., on the Tsna river. It is a grain collect- weak and un.sound. 

ing centre and has an elev^ator, and has grown since the railway Slaking* — ^This is a most imix)rtant operation in the process 
reached it. There arc manufactures of glass, cloth, makhorka of making mortar. There are three methods of slaking lump hm^ 
tobacco and sauce. Pop. ( 1926) 27,758. The village was founded — the first by immersion, the second by sprinkling with water, anti 
in the 17th century. the third by exposing the lime to the atmosphere and leaving b 

MORTALITY STATISTICS: see Death Rate. to absorb moisture. Different qualities of lime require varyuig 

MORTAR: see Brickwork, Mortar ix Building and amounts of water, but the average quantity is about a gallon nn 
Ordnance. a half to every bushel of lime. It should all be added at one 
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and the mass then left lo slake undisturbed. Hot lime.s arc often j of decayed vegetable and animal matter in the sand, though the 
used for mortar. Ihese are unsuitable for plastering unless slaked lime or cement itself may be defective. It is therefore of great 
lor a long penod. hen mortars composed of these limes are importance to use a perfectly clean sand for the aggregate, and 
used immediately after mixing, slaking must continue for a long to select a lime or cement of good quality for the matrix, care 
lime absorbing the moisture necessary for .^tiling, making the beiiig taken that no foreign matters detrimental to the mortar 
work liable to serious damage by expansion of the slaking be introduced during the processes of preparation, 
particles and often causing the mortar to crumble to dust in Salt . — In some German e.\i.)eriment.s, cubes of stone were joined 

the joints of the brickwork. Ihere was an old Roman enactment together with cement mixed with waters of different character, 
which set forth that lime should be slaked for three years betorc ranging from pure rain-water to water containing from 2 to 8% 
using and in the south of Europe it is still the luslotn lo slake of salt. Before the cement was set the blocks were exposed in 
lime the season before it is used. ;,ir at a temix*rature varying from 20" F to freezing-point, after 

The results of many careful tests and exi)eriment.s serve to which they wer* kept for seven days in a warm room. The samples 
show that the hardening of mortar is due to several causes acting were* then examined with these results: The cement mixed with 
collectively. With ordinary lime mortars the chief causes of pure water was crumbled, having lost all its tenacity. The cement 
hardening are the absorption of carbonic acid from the air and made with water containing of salt was in a belter condition, 
the combination of part ol the water with the lime, which unites while that containing 8% of .salt had not suffered from its cx- 
with some of the silica of which the sand is composed and forms |>osure to frost. 'The use of .salt causes efflorescence on the face 
silicate of lime. The initial setting is due to the evaporation of of the work, and should therefore not be used where this would 
the excess of water and to the production ol minute cry.stals of be undi'sirablr; nor should salt be employed for work that is lo 
hydrate of lime which slowly combine with carbon dioxide from be .sub.sequeiitly paintt'd. The mortar for the brick facing of 
the air. With mortar of rich lime an outer crust is thus formed the Forth Bridge lu'low w'afer was compo.sed of one part of Port- 
the exposed parts which prevents ready access of air to the land cement and one part of sand mixed with salt water in a 
interior and confines the setting of the inU'rior of the ma.ss to a mill. Briquettes made from this compound withstood a tensile 
very slow and often incomplete formation of particles of silicate stress of an average of 3^5 lb. per square inch when a week old, 
of lime. and of 510 lb. at five weeks afl(*r mixing. Salt has no serious 

The setting and hardening of hydraulic limes and cements are effect upon the str(‘ngth of a mortar, although it definitely retards 

due mainly to crystallization brought about by the action of water the setting process. 

on the silicate of lime. As a conseciuencc we find that good hy- Sut’jir . — ('(‘iiu ni mixed with a jienenlage of sugar (usually 2% 
draulic limes and cements have the valuable property of setting and under) has l>t‘en used with varying .vucce.ss. In India .sugar 
hard while immersed in water and in many cases growing increas- is a fre(iu(‘nt ingredient in mortar, probably because it has the 
ingly hard with the lapse of lime. effect of preventing too rapid setting: it also retards the drying 

Extra Constituents. Ma}^m\sia . — Opinions differ on the ques- of the mali?rial. 'I'he simar must be di.ssolved in the water used 
tion of the suitability for building purposes of limes or cements for gauging, as the resuh^ obtained when the sugar is mixed with 
which contain an appreciable proportion of magnesia, many ex- the other ingredients in a dry state are not good. I'he addition 
perts holding the view that the expansion which often occurs in \ ot sugai to watiT enables it to lake up very much more lime 
doors and other works of concrete from one to four years after I than pure water, ft is suppo.sed hy many writers who have studied 
laying may be justly attributed to the presence of this .substanetj. j the methods of the* ancients that old Roman mortars contained 
I 'or mortars, however, it may be assumed that the presem c of | strong ale. wort or oilier saciharine matter, and it is probable that 
magnesia is not. detrimental to the value of the matrix, hut on the j \hv pe of sugar with lime passetl from India to Egyiit and Rome, 
lonlrary may be a source of strength, for experiments show that I Limes and Cements for Mortar. — '^I'lie varieties of lime and 

il reduces the energy of slaking and increases that of the .setting . cement chielly used for mortar in the British Isles are set forth 

processes. Cements containing magnesia are pronounced both|l>elow: — 

hy Vical and Chatoruy to re.sist the dissolving action of sea- i I’ure or fat limes should not be used for mortar. Grey stone 
water belter than those in which no magnesia, i.s present and it ! lime, feebly hydraulic, makes a good mortar, but should not be 
is pretty well established by experience that cements derived from, emi»loyt*d for work below ground or in other damp .situations, 
argillo-inagnesiaii lime.stone furni.sh a durable cement for con- ; Ji i.'* obtained in many places inclufling Dorking, Hailing, Lewes 
struction in the sea. Recent specifications for Portland <ement : and Merstham. It i.s used in the jiroporlion of one part to two or 
provide that magnc.sia contents shall not exceed 2ri, of the whole i ihree parts (tl sand. An analysi- of the lime from Castle Bytham 
and modern writers express the view lhai magnesia in excess of | gave the lollowing (omposilior 

4" f is dangerous as it reduces the tensile strength nf the cement 1 Silira .... 1400 

under normal conciiiions and makes mortar c'l concretr unMJund. ; {^nir nlumina . . 4 25 

(‘Vr Cement.) It is a good plan, where the question t.f (osI pre- i . .... 

eludes the use of mortar made entinfly ol lement, to add to lime (\ir)fnn fliffxid#' 090 

mortar mixed in the usual proportions a small quantity of Port- 'Aater and lo.S'» .... 

Iind cement. This is termeil “gatigecr lime mortar. By this toooo 

•uldition the strength is greativ increased ,r little extra lost has lime is eminently hydraulic and should be used in good 

U/uisivc Strru.Ui. of '[ necessity for foundations and work in 

: ■; : r; : ; T~ 1 • danip situations where f'orlland cement is not employed. It is 

I : used in the proporlion.s of one part to one or two parts of sand. 

White rhalkriimc and sarnl . . i t«. A I H*. i»< 1 --^ci-in. | ; The best-known varietie.s are obtained from Watchet and Keyn- 

1 Barrow lias, „ „ „ . . ; 1 • o | ' sham in Somersetshire. Barrow-on-Soar in Leicestershire, Rugby 




in \Varwi( kshire, Lyme Regis in DorseLshire. Aberthan in Glamor- 
: ‘ gan.shire, and other places. A typical lias lime showed on analysis 
the following composition; — 


Adhesion of Mortar. — I’he above table shows the force re- j 
quired to tear apart common stock bricks bedded in mortar, j 
mixed in proportions commonly used, and left to set and harden j 
for four weeks. T'hese results indicate that the adhesive strength | 
of mortar varies with the proportion of sand used, the resistance | 
decreasing as the proportion of sand is increased. The primaty 1 
cause of the premature decay which sometimes take.s place in j 
mortars and like material is due to the pre.sc::ce of impurities or 


Silira 17.5.^ 

Jniri ti\klv 2 87 

Alumina 6-83 

Lime* 65-84 

Magnesic'j too 

Sulphurir anhydride 1-36 

Water and rarbon dioxide , 385 

lr-oliit)ie matter and li>?s 0-72 

100-00 
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Portland cement is the best matrix known, since it is the most 
powerful and the most durable. It is used for mortar wherever 
great strength, hard-wearing properties, and resistance to damp are 
required. It should weigh 90 lb. per cu.ft. and be ground fine 
enough to pass through a standard sieve having 32,400 meshes 
to the square inch and leave not more than lo^^, residue; not 
more than residue should remain on a standard sieve having 
7.700 meshes per sq. inch. Test briquettes after setting under 
water for seven days should stand a tensile stress of 400 lb. on a 
square inch. It is u.sed in the proportions of one part of cement 
to from one to live parts of sand. 

Portland cement of a similar general character to the English 
cement is made on the continent of Europe and in America. The 
lirst American Portland cement was manufactured in 1874 by Mr. 
David O. Saylor. 

The cliicl work? of reference on thi.s subiert arc G. R. Burnell, Limes, 
Cements, Mortars; Rivington, Notes on Building Construction, Vol. 
III.; F. \V. Taylor and S. E. Thomp.son, A Treatise on Concrete, Plain 
and Reiniorced. 

MORTGAGE, the securing “money or money's worth'’ by 
making it a charge upon property, real or personal, so that if the 
debt be not paid by a time agreed upon by the parlies, the creditor 
may foreclose or sell the profHTty and pay himself out of the pro- 
ceeds. In English law this is done by an actual or executory con- 
\eyance of the property to the creditor, subject only to its being 
defeated if the debt should be paid at the time fixed — an arrange- 
ment to which the law has attached peculiar incidents designed to 
carry out its real object. 

'I'he mortgage of English law is the result of two distinct influ- 
ences. Its origin and form belong to the common law; the re- 
strictions by which it is made to serve the purix).se of a security 
only, and nothing more, belong to the courts of equity. In the 
eye of the common law^ the mortgagee was the owner of the estate 
conN'eyed in the mortgage: in equity the mortgagor remains the 
real owner, and the mortgagee is merely an encumbrancer. At law^ 
after failure of payment, the land belonged absolutely to the mort- 
gagee. while in the meantime, before payment, the legal estate was 
considered to be ve.sted in him. subject only to being defeated by 
payment at the proper time. The court of chancery first interfered 
in the reign of James I. to decree a redemption after forfeiture, 
and a ca.se in the reign of Charles I. decides that payment after 
forfeiture has the same effect as payment before. The right of 
the mortgagor to redeem his estate after it has been forfeited, ac- 
cording to the terms of the deed, is called his equity of redemp- 
tion. No agreement between the parties was suffered to oust the 
jurisdiction of the court, or to deprive the debtor of his equity of 
redemption. And this equity, at first regarded as a mere right of 
the debtor, became established in course of time as an estate in 
land which descended to the heirs of the mortgagor. In sf>itc of 
the terms of the mortgage, the owmer of the land is still the owner. 
It may be a que.?tion whether a given deed is a conveyance or a 
mortgage, and the court, in deciding, wall look at all the circum- 
.stances of the case, and w’ill treat it as a mortgage when it was 
the real intention of the parties that it .should ojierate as a se- 
curity only. And “once a mortgage, always a mortgage"; no sub- 
sequent agreements can change its character. 

A mortgagee may, however, on default of payment file* a bill of 
foreclosure requiring the mortgagor to pay the amount of the 
debt with interests or costs by an appointed day, or submit to be 
deprived of his equity of redemption. The effect of failure to pay 
by the time appointed would be to make the mortgagee absolute 
owner of the estate; but the court in any foreclosure suit may, 
at the request of either side, order a sale instead of a foreclosure. 
The mortgagee is entitled to retain out of the proceeds of the sale 
the amount of his principal, interest and costs, the surplus belong- 
ing to the mortgagor. 

An equitable mortgage is constituted simply by the deposit of 
title-deeds in security’ for money advanced. Any subsequent legal 
mortgagee, having notice of the deix)sit, will be postponed to the 
equitable mortgagee, and when the legal mortgagee has not in- 
quired as to the title-deeds the court will impute to him such 
knowledge as he would have acquired if he had made inquiry. A 


Welsh mortgage is one in which an estate is conveyed to a creditor, 
who takes the rents and profits in lieu of interest and without 
account, the estate being redeemable at any time on payment of 
the principal. Any form of property, with few exceptions, may be 
mortgaged. 

United States* — In America the common law mortgage 
adopted in many States with such incidents as the English law 
had attached to it. Equity courts intervened to prevent strici 
foreclosure or the forfeiture of the equity of redemption upon 
non-payment of the debt, insisting that foreclosure should be only 
made by judicial sale. Many States, however, permit the morb 
gagee to reserve a power of sale in the deed, which he may exer- 
cise without the intervention of the court. In about one-third of 
the American States the common Jaw mortgage no longer exists, 
a mortgage having the effect of giving the mortgagee a legal lien 
ui>on the property, the mortgagor still retaining title. The prac- 
tical differences between this and the common law mortgage are 
not great. Chattel mortgages are also common in the United 
States, recording of such mortgages being required by most States 
in order that the mortgagee’s rights shall prevail against innocent 
purchasers of the chattel from the mortgagor. 

Biblioorapuy. — L A. Jones, Treatise on the Law of Corporate 
Bonds and Mortgages (Indianapolis, 1907); W. R. Fisher, The Lane 
of Mortgage (Oth ed. A. Underhill and A. Cole, 1910) ; W. Ashburner, 
A Concise Treatise on Mortgages, Pledges and Liens (2nrl ed. W. F. 
Webster, 1911); R. H. Conte, Treatise on the Law of Mortgages 
(glh ed. R. L. Ramsbolham, 2 vols., 1927). See also Solicitors’ Law 
Stationery Society, The Law of Property Acts ig22—ig2s (1925). Tlu; 
Library of Con^re.^s, Select List of References No. 814 (1924) is “A Li.st 
of Recent Works on Real E.'^tate Mortgages.” See also R. F. Bingham, 
Financing Real Estate (1924) ; B. 11 . Dughale, Mortgage Loan Values 
(1922) ; K. N. Robins, The Farm Mortgage as an Investment (1919) ; 
U.S. Census Bureau, “Mortgages on Home.s,” IJ.S. Census Mono- 
graphs. No. 2 (1923) ; S. N. Rcep, Second Mortgages and Land Con- 
tracts (1928) ; L. A. Joni‘.s, A Treatise on the Law of Mortgages on 
Personal Property (3th ed., 1908) ; B. Constant, The Law Relating to 
the Mortgage of Ships (1920). 

MORTIER, EDOUARD ADOLPHE CASIBHR JO- 
SEPH, Duke of Trevi.so (i7(>8-i 835), marshal of Franco, wa.'? 
born at Catcau Cambresis on F^cb. 13, 1768, and entered the 
army as a sub-lieutenant in 1791. He served in the campaigns 
of 1792 and 1793 on the north-eastern frontier and in the Nether- 
lands, and subsequently on the Meuse and the Rhine. In the w’ar 
against his second coalition in 1799 he was promoted successively 
general of brigade and general of division. Following his conduct 
of the French occupation of Hanover he was created marshal in 
1804. He commanded a corps of the graude armcr in the Ulni 
campaign, distinguishing himself by his brilliant action of Durreii- 
stein; in 1806 he was again in Hanover and north-western Ger- 
many, and in 1S07 he served with the grande ar^nec in the Fried- 
land campaign. In 1808 he was created duke of Treviso, and he 
commanded an army corpjs in Naj)oleon's cnmi>aign for the n*- 
capture of Madrid. He won the victory of Ocana in November 
1809. In 1812 and 1813 he commanded the Young Guard, and 
in the “defensive” campaign of 1814 he rendered brilliant service s 
in command of rearguards and covering detachments. In t8iv 
after the flight of Louis XVIII., he rejoined Napoleon, but al the 
o[)cning of the Waterloo campaign he fell ill. After the seiond 
restoration he was for a lime in di.sgrace, but in 1819 he wa- 
readmitted to the Chamber of Peers. In 1830-1831 he was am 
bassaclor of F’rance at St. Petersburg, and in 1834-1835 minii^b * 
of war and president of the council of ministers. In 1835, whilt 
accompanying Louis Philippe to a review, the marshal with elcvi i- 
other per.sons was killed by the bomb aimed at the king by Ficsthi 
(July 28, 1835'). 

MORTIFICATION or GANGRENE. A medical tenv 
signifying death in mass of some part of the body (e.g., a porti‘» - 
of a limb or lung or a strangulated portion of gut) with the sub 
sequent changes undergone by the part. Gangrene is always the 
result of interference with blood supply, and the appearan<e. 
differ according as obstruction concerns the arterial supply or tht' 
venous return. If the artery is occluded and blood cannot reach 
the part by collateral circulation the part dies and evaporation 
from the surface causes it to dry and shrivel (dry gangrene or 
mummification). If the veins are occluded the part becomes ocdi ■ 
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matous and undergoes putrefaction (moist gangrene). Which of 
I he two varieties will occur depends upon circumstances. If the 
arteries are diseased as in arteriosclerosis it is dry gangrene that 
occurs; if the part is inflamed and infiltrated with exudation and 
blood, as in some cases of comminuted fracture of bone, moist 
jjangrene occurs. In such diseases as diabetes and chronic renal 
disease, where the nutrition of the tissues is already impaired, or 
in cardiac conditions in which the effective power of the heart as 
;i pump is impaired, gangrene may arise after minor injuries 
or even spontaneously. If the nutritive condition of the patient 
is sufficiently good the dead material is separated from the living 
in time and cast off by a process of inflammation. This ])rocess 
may often be replaced by surgical amputation. The blackness of 
•d gangrenous part is due to the formation of sulphide of iron 
from the broken-down red blood corpuscles. ITost bite {q.v.) is 
in reality only a specialized variety of gangrene. 

MORTIMER (Family). The Mortimers of Wigmore, carls 
of March and Ulster, were akin to the dukes of Normandy. Their 
ance.stor Hugh, bishop of Coutances in 900, had three sons, the 
eldest being Ralph, father of William of Warenne, earl of Surrey, 
and the second Roger of AIorlemer-en-Brai. In the battle at his 
own village, Roger W’as a leader of the force which defeated the 
I'rench, but, releasing an enemy of his duke, he was puni.shed by 
(he loss of his castle. The Mortimers' chief seat in Normandy 
became St. Victor-en-Caux. Roger's son, Ralph, who became heir 
to his father’s lands, followed his kinsman, William I'itz-Osbern, 
the earl of Hereford, to the marches of Wales, and the l)omes<iay 
l)Ook for Hereford and Shropshire marks the growth of the 
Mortimer power in those countries. After the rising of the 2i\(\ 
larl of Hereford, he was enriched by many of the earl’s forfeited 
estates, among them the castle town of Wigmore, which became 
tlie chief seat of Mortimer and Cleobury, thereafter called Uleo- 
bury Mortimer. His Domesday lands lie in eleven counties, espe- 
cially in North Hereford and South Shroi)shire. R: iph rose in 
fiS,S with the other barons of the March, but w'as reconciled to 
William II., whom he afterwards supported in Normandy. In 
1104 he was a partisan of Henry I., and must have died .soon 
afterwards. 

Ralph de Mortimer, the 5th baron of Wigmore (d. 124b), mar- 
ried the daughter of Llewelyn, prince of Wales, and by her was 
father of Roger, whose bride, Maude de Breuse, brought in a 
third of the honour of Breuse uf Brecknock, and a share of the 
honour of the earls marshal. So came the lordship of Radnor 
with other lands, and the history of the Mortimers ceases to be a 
I)rovincial record. The last-named Roger supported Henry 111, 
in his struggle with the barons. In 1282, he was .succeeded by 
Edmund, the eldest surviving son ^d. 1304). Roper, a third .son, 
founding the line of Mortimer of Chirk. 

By Margaret de Fiennes, a kinswoman of Queen Eleanor of 
Castile, Edmund Mortimer was father of Roger (b. 12S7 », whose 
great inheritance was increased on his marriage with Joan, daugh- 
ter and heir of Peter de Gcneville, her grandmother being a co- 
heir of Lacy. The whole of the Geneville Innd.s, with the half of 
the Lacy fief in England and Ireland, came through h<*r to the 
Mortimers, who now added the castle town of Ludlow and half 
Meath to their estates. During the war with the Dc.spenscrs, the 
lorce of the Mortimers was cast against the king but after Bridg- 
north Castle had been taken, Edmund's sop, Roger, was impris- 
oned for two years before he made his famous escape to I ranee. 
At the court of Charles IV. the exile met Isabel, the queen ot 
England, and early in 1326 the scandal of her cl(».se friendship 
with the lord of Wigmore had reached England, ^\hcn the queen 
landed at an Kngli.sh port in September. Mortimer w'as with her, 
and he followed the flight of the king to Wales. He was among 
the judges of the elder Despenscr at Bristol, and of the younger, 
his chief enemy, at Hereford. After parliament deposed Edward 
H. and made the young Edw'ard king in his stead, Roger, as the 
queen’s paramour, ruled England. Enriched by the lands of the 
Despensers, and by those of the earl of Arundel, beheadc^d at his 
command, Mo.Jmer, who was created earl of March in M28, 
never ceased to add to his possession.- The young king, how- 
ever, worked secretly for his fall. Montagues men-at-arms 


entered Nottingham Castle by night, and joining the king, 
seized the favourite in his chamber next the queen's. Mortimer was 
hurried to London and condemned by the peers; his death followed 
suddenly. 

Roger, who fought at Crecy in “the king’s battle,” was restored 
to a great part of the forfeited inheritance. A founder of the 
Order of the Garter, he was summoned as a baron and obtained 
a reversal of his grandfather s attainder. In 1355 he was sum- 
moned as earl of March. But following his king in the invasion 
of Burgundy, he died suddenly at Rouvray in 1360. 

His only son, Edmund, succeeiled him as 3rd earl of March 
). His marriage W'ith Philippa, daughter of Lionel of 
Antwerp, duke of Clarence, by Elizabeth de Burgh, the heir of 
Ulster, added the earldom of Ulster to his style, and brought his 
issue into the direct succession of tht* Crown. Elizabeth, their 
eldest ( hild, became the wife of the famous Harry I’ercy, called 
Hotspur. Their second child W’as Roger, who succeeded to his 
fathers two earldoms as a boy of seven, and W'as at once ap)- 
pointed lieutenant of Ireland. He married Eleanor Holand, niece 
of King Richard, and in the parliament of 1385 the king named 
him heir-presumptive to the throne. In 139S he was killed at 
Kells in one of his petty wars w'ith the Leinster men, and once 
more a child succeeded to the earldoms. Edmund, 5fh earl of 
March, wa.s, for the king's party, the heir-presumi)live of the king- 
dom, but by the corning to power of the Lancastrian party in 
1399, Henry IV.’s lirs! parliament recognized Henry’s son as heir- 
ai)pari‘nl. Marc h .served Henry V. in his h'renrh wars, and on the 
aece.s.sion of Henry VI. the earl was ajiirointed to the lieutenancy 
of Ireland which had been held by his L?ihi*r and grandfather. 
He died suddenly of the plague in Ireland on Jan, 19, 1425. With 
him the illustrious house of the Mortimers, earls of March and 
Clster, became extinct.. Their lands and earldoms pas.sed to 
Richard, duke of York, son of Richard of Cambridge, fiy the last 
earl's .sister. 

Bibi.hkm<ai*i/v. — Viet or/a Jlislorv of the ('(/unties of Knejand — 
lntr()ductu)ns to Domt.'sduy book for Hcrelord and Shropsliire; Evton’s 
.Antiquities of Shrot>sltirr ; Piet ionary of Naliotuil Jiio^raphy ; Dug- 
dale’s M onast/eon ; Stapleton’s Rotuli Seaeearii N ormanniae ; (1. E. C.’s 
Complete Peernf^r ; Rymer’s Foedera; .hmrnal of the Hrilish Arehae- 
ologieal Associutiem, vol. xxiv. 

MORTISE or MORTICE, a term for a socket or cavity cut 
in a piece of wood, or other material, into which a rorn^sponding 
projecting end, a “tenon,” fits, ti e two when fitti‘d together form- 
ing a “mortise-joint,” for fastening two beams or olh(?r pieces of 
timber together. When locks are made to be imbedded in a .socket 
cut in the thickness of a door they are tiTmed mortise-locks. 

MORTLAKE, a village in Surrey, England, on the Thames, 6i 
m. W. of London. Pop. of parish, in urban district of Barnes, 
f 19211 19,502. The Dxford and (’ambridge boat-race finishes 
here. The village aiifiears in Domesday, and the manor belonged 
to the Archbishops of Canterburv until it passed by exchange to 
Henrv VIIl. 

MORTMAIN, the slate or condition of lainis or tenements 
when held by a corporation in perpetual or inalienable tenure. 
Alienation in mortmain having the efb'ct of depriving the lord of 
the incidents of scignory, many English statutes wa*re jias.sed 
directed against such alienation. Later statutes were based rather 
on economic and social grounds. The earliest is that of Henry III. 
36; others being 7 Edward 1. 13 fDe Viris Religiosis); 13 Edwani 
I. 32; 15 Richard II. 5; and 23 Henry VHI. 10. The pre.seni law 
Is regulated by the Mortmain and Charitable Uses Act 1888, as 
amended by the .Act of 1891. 

A few British colonies, .such as Ontario, have passed similar 
legislation. 

In the United States mortmain acts have been pa.ssed in some 
jurisdictions restricting the right of corporations to hold land and 
also their power to make devi.ses or conveyances or to receive 
land bv devise. 

MORTON, JAMES DOUGLAS, 4 TH Earl of (c. 1525- 
15S1), Scottish statesman, was the son of Sir Cieorge Douglas 
of Pitlendricch, and before 1543 married Elizabeth (d. 1574), 
daughter of the 3rd earl of Morton, to whose titles and estates 
he succeeded in 1553. Ten years later he became lord high 
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chancellor of Scotland. He headed the armed force which took 
possession of Holyrood palace in 1566 to effect the assassination 
of Rizzio, and it was to his house that the leading conspirators 
adjourned while a messenger was sent to obtain Mary's signature 
to the “bond of security." The queen, before complying with 
the request, escaped to Dunbar, and Morion and the others fled 
to England. Having been pardoned, Morton returned to Scotland 
early in 1567. He Jed the army which defeated the queen s forces 
at Langside in 1568. and was the most valued counsellor of the 
earl of Murray during his regency. In Oct. 1572, he himself was 
elected regent. He effected a pacification with Huntley, the 
Hamiltons, and the Catholic nobles who supported Mary, and 
took by arms the castle of Edinburgh. 

There were, however, undercurrents which combined to pro- 
cure Morton’s fall. The Presbyterian clergy were alienated by 
his leaning to Episcopacy, and all parties in the divided Church 
by his seizure of its estates. When the powerful earl of Argyll 
and Atholl, a Stuart and Roman Catholic, united with Alexander 
Erskine, governor of Stirling, and others, Morton offered to resign. 
He surrendered the castle of Edinburgh, the palace of Holyrood, 
and the royal treasures, and retired to Lochlcven. But his ambition 
could not deny it.self another stroke for power. Aided by the 
young earl of Mar, he got possession of Stirling Castle and the 
person of the young king. A nominal reconciliation was effected, 
and a parliament at Stirling introduced a new government. 
Morton, who secured an indemnity, was president of the council, 
but Atholl remained a privy councillor in an enlarged council 
with the representatives of both i>arlies. In 1580 Morton was 
condemned by an assize for having taken i)art in the murder of 
Darnley, and the verdict was justified by his confession that 
Bothwell had revealed to him the design, although he denied par- 
ticipation in its execution. He was executed on June 2, 1581. 

MORTON, JOHN (c, 1420-1500), archbishop of Canter- 
bury, cardinal and statesman, was born either at Bere Regis or 
Milborne St, Andrew. Educated at Balliol college, Oxford, he 
graduated in law. and followed that profession in the ecclesiastical 
courts in London. He is said (Diet. Nat. Biog.) to have been “at 
once admitted to the privy council”; but probably this is a mis- 
take for the ordinary council, of which Morton might well have 
been made a member when he w'as appointed master in chancery 
and chancellor of the duchy of Cornw^all. Pie received a good deal 
of ecclesiastical preferment from the Lancastrian party, was pres- 
ent, if he did not fight on the losing side, at the battle of Tow'ton 
in 1461, and was subsequently attainted by the victorious Yorkists. 
He lived with the exiled court of Margaret of Anjou at Bar until 
1470, and took an active part in the diplomacy which led to the 
coalition of Warwick and Clarence with the Lancastrians and Louis 
XI., and indirectly to Edward IV.’s expulsion from the throne 
Morton landed with Warwick at Dartmouth in September 1470, 
but the battle of Tewkesbury shattered the Lancastrian hopes, 
and Morton made his peace w^ith Edw’ard IV. 

In 1473 Morton was made master of the rolls; he was sent on 
a mission to Hungary in 1474, and was one of the negotiators 
of the Treaty of Picquigny in 1475. In 1479 he was elected bishop 
of Ely. He was one of the executors of Eidward IV’. ’s will in 1483, 
but was arrested after the accession of Richard HI. He escaped 
from Brecknock castle to Flanders, and worked in the interests 
of the earl of Richmond. When Richmond secured the crown as 
Henry VTL, Morton became his principal adviser. He became 
archbishop of C-anterbury in i486 and lord chancellor in 1487. 
In the year 1493 Morton was created a cardinal, and in 1495 
was elected chancellor of the university of Oxford. He encouraged 
learning to the extent of admitting Sir Thomas More into his 
hoasehold. and writing a Latin history of Richard III., which More 
translated into English. He died at Knole on Oct. 12, 1500, and 
was buried in Canterbury cathedral. 

B(?ide5 the authorities cited in the Diet. Nat. Biogr. see the calendar 
of Patent Roll^, 1461-85, passim; W. Busch, England under the Tudors 
fi802) ; J. Gairdner, Henry VII. ('1880) and Lollardy and the Refor- 
mation fiQoS), and Political Hisiory of England, vols, iv. and v. 
f Longmans). 

MORTON, JOHN MADDISON (1811-1891), English 

playwright, the son of Thomas Morton (i764?-i838), also a | 


playwright, was born at Pangboume, on Jan. 3, 1811. He was the 
author of the famous farce Box and Cox (1847) and other pieces. 
He became a Charterhouse pensioner, dying on Dec. 19, 1891. 

MORTON, LEVI PARSONS (1824-3920), Americai. 
banker and politician, was bom in Shoreham, Vt., on May 
1824. He was in bu.siness at Hanover, N.H., in 1843-49 and in 
Boston in 1849-54. He then became a partner in a New York 
dr>'-goods hou.se. He established in 1863 the banking house of 
L. P. Morton and Company (dissolved 1899), with a London 
branch which had Sir John Rose (1820-88) as its principal mem- 
ber. The American firm assisted in funding the national debt 
at the time of the resumption of specie payments, and the London 
house were fiscal agents of the United States Government in 
3873-84, and as such received the $15,500,000 awarded by the 
Geneva Arbitration Court in settlement of the “Alabama Claims' 
against Great Britain. In 3899 Morton became president of the 
Morton Trust Company in New York city. He was a Republicnn 
representative in Congress in 1879-S1, United States minister tu 
France in 1883-85, vice-president of the United States in 1889- 
93, and in 1895-96 was governor of New York. He died in 
Rhinebcck, N.Y., on May 16, 1920. 

MORTON, OLIVER PERRY (1823-1877), American 
political leader, “war governor” of Indiana, was born in Salis 
bury, Ind., on August 4, 1823. After .studying for two years 
(1843-45) at Miami university, he pracLi.seJ law at Centerville 
Ind., and in 1852 became circuit judge. In E’eb. 1856 he was a 
member of the Pittsburgh convention which led to the organiza- 
tion of the national Republican party, and in the same year lie 
was a candidate for governor of Indiana but was defeated. He 
was elected lieutenant-governor in i860, and when Henry S. Lane, 
the governor, resigned, on January 16, 1861, Morton became 
governor. In 1864 he was re-elected. In meeting all the extraor- 
dinary demands resulting from the Civil War he displayed great 
energy and resourcefulness, and wms active in thwarting the 
schemes of the secessionists in the neighbouring State of Kentucky, 
and of the secret societies of Southern sympathizers and other 
opponents of the war in Indiana. In 1863 a hostile legislature 
.sought to deprive him of all control over the militia, and, failiim 
in this, adjourned without making the appropriations ncccssarv 
for carrying on the State government. In this predicament Mor- 
ton appealed for financial aid to private individuals, bankers, the 
counties, and even the E’ederal government. The response was 
so prompt that he was able to conduct affairs practically single- 
handed until 1865, when a legislature more favourable to his 
policies assembled. Morton resigned as governor in Jan. 1867 to 
accept a seat in the U.S. Senate, in which he served during the 
rest of his life. He was recognized as one of the leaders of the 
Radical wing of his party, voting in favour of Johnson’s impeach- 
ment, and being especially active on behalf of negro suffrage. Jh 
was a prominent but unsuccessful candidate for the Republit 
nomination for the presidency in 1876. He died at Indianai)()li‘' 
on Nov. I, 1877. 

See William D. E'oulke, Life of Oliver P. Morion (Indianapolis 

1899.)- 

MORTON, THOMAS (c. 1590-1646), usually called Thoiiu 
Morton of Merrymount, English adventurer in America, was a 
lawyer of Clifford’s Inn, London, and seems to have practised 
in the west of England. He spent three months in America in 
1622; returned in 1625, and settled at Mount Wollaston, in wh;i> 
is now Quincy, Massachusetts; and in 1626, when most ol ih' 
settlers removed to Virginia, he assumed command of the settle 
ment, and renamed it Merrymount. He came into conflict with ihr 
Puritan settlers, by setting up a maypole and also, it should iic 
added, selling rum and arms to the Indians. He was banished pi 
England, but returned in 1629, when he was arrested on trivial* 
charges by the Massachusetts authorities, and was confined in il'^ 
stocks. Later his house was burned and he was sent to Engkind. 
where he spent a term in the Essex gaol. After his release h^’ 
wrote his New English Canaan (1637), in which he heaps riclit nk 
upon the New England colonists. In 1643 Morton returned 
America. He was imprisoned in Boston in the following year. v,a" 
brought to trial, remanded pending the gathering of further 
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(ience, and after a year’s confinement was fined iioo and released. 
He retired to Agamenticus (now York), Maine, and in 1646 died 
j)overty-stricken. 

Sre the New English Canaan, edited by Charles Francis Adams 
( Publications of the Prince Society, vol. ix., Boston, 1883) ; C. F 
\dams, Three Episodes of Massachmetts History (Boston, *1896) ; 
and, for a more favourable view of Morton, A Few Observations 
,0/ the Prince Society\s Edition of the New English Canaan, revised 
.ind reprinted from the Churchman (New York, 188 0 . Morton's 
adventures have furnished material for Nathaniel Hawthorne's short 
story, The Maypole of Merrymouni, and for John Lothrop Motley's 
novels, Morion's Hope (1839) and Merry Mount (1849). 

MORTON, WILLIAM THOMAS GREEN (1819- 
1S68), American dental surgeon, was born at Charlton, Mass., on 
April 9, 1819, and studied dentistry at the Baltimore College of 
Denial Surgery. In 1844 he opened an office in Boston, where 
he gave especial attention to the improvement of artificial teeth 
nnd their means of attachment. It was nece.ssary in many cases 
to remove the roots of old teeth, and in order to lessen the pain 
of this operation he searched for some means of deadening sen- 
sation. Dr. Charles T. Jackson {q,v.), a Boston chemist who 
already had made himself unconscious in the laboratory by in- 
haling sulphuric ether, suggested the use of this gas and demon- 
strated for Morton the method of inhalation. Morton first used 
it with success in the extraction of a tooth on Sept. 30, 1846, and 
on Oct. 16, 1846, he publicly administered ether at the Massa- 
chusetts General hospital while Dr. J. C. Warren performed a 
painless operation. Though Dr. Crawford W. Long (q.v.) had 
performed the first operation under ether in 1842, as subsequently 
revealed in 1849, it was Morton’s independent discovery and his 
demonstrations which first made the value of sulphuric ether 
known to the medical world. He never benefited financially from 
his discovery and died in poverty in New York city on July 15, 
1S68. Morton published Remarks on the Proper Mode of Ad- 
ministering Sidphuric Ether (1847) and several papers m scientific 
journals. 

MORTUARY, of or belonging to the dead, or in particular 
to the burial of the dead (Lat. mortuarium, from mortuus, dead, 
past part, of morior^. The term was specially applied to the cus- 
tomary oblation or offering due from the estate of a decea.sed per- 
son to the church of the parish to which he belonged, and usually 
paid in kind to the incumbent. The parliament of 1529 (21 lien. 
VIII., c. 6) limited the value of mortuaries to a maximum of ten 
shillings in estates exceeding forty pound.s. Mortuaries, where cus- 
tomary, can be enforced only in the ccc.le.siastical courts: the cus- 
tom is now obsolete, though claims have been made from time to 
time. The modern use of the word for a building in which bodies 
awaiting burial are temporarily kept is derived from the Latin 
domus mortuaria, mortuary house. But it. has also been applied to 
many subjects connected with death and burial. In monastic in- 
stitutions it was the duty of the almoner to send round to other 
monastic houses notice of the death of a member, asking for 
prayers for the soul of the dead. This notice was often beautifully 
illuminated. On being returned with the endorsement of the mon- 
astery to which it had been sent, it would be copied into the roll. 
Both the notice and the roll were known as a mortuarUim, or mor- 
luary. 

See Abbot F. H. Gasquet's English Monastic Life, 1904. 
MORVAN, an elevated region of gneiss and granite forming 
the northern continuation of the central plateau of France, and 
extending over a large part of the department of NievTo, and over 
portions of those of Yonne, Cole-d’Or and Saone-et -Loire. Iis area 
is a little over 1,000 sq.m. The average elevation is aliout 1,600 ft., 
the highest point, the Bois-du-Roi, attaining 2 959 ft. It is 
traversed by the Yonne, which has its source on Mt. Prenelay 
(^2,789 ft.), by the Cure and by several affluents of the Arroux. 
It contains much good pasturage and is well wooded; the timber 
industry is important. ^ 

MORVi; a native state of India, in the Western India States 
agency, Bombay. Area, 822 sq.m.: pop. (1921), 9 L 355 » tribute, 
l4'OOo. The chief, whose title is Thakur sahib, is a Jadeja rajput, 
of the same clan as the rao of Cutch. The chief products are 
cotton, sugar and grain. There is a state railway from Wadhwan 


to Rajkot. The town of Morvi is situated on the river Machhu, 
22 m. from the sea and 35 from Rajkot; pop. (1921) 
MORYSON, FYNES (1566-1630), English traveller and 
writer, son of Thomas Moryson, M.P. for Grimsby, was a fellow 
of Peterhouse, Cambridge. He spent many years in travel on 
the continent of Europe, in Palestine and in Asia Minor. In 1600 
he became secretary to Sir Charles Blount, lord-deputy of Ire- 
land, where his brother. Sir Richard Moryson, held an appoint- 
ment. In 1617 Moryson published an account of his travels and 
of his experiences in Ireland, where he witnessed O’Neill’s rebel- 
lion, in a voluminous work entitled An Itinerary, He died on 
Feb. 12, 1630. 

The Itinerary was originally intended to consist of five parts; but 
only three were printed, a fourth being preserved in manuscript in the 
library' of Corpus ChrLsti College, Oxford (partially printed in 1903 
in Charles Hughes’s Shakespeare's Europe). 

MOSAIC, either a method, or the result produced by a method, 
of forming a surface by placing dost together small pieces of 
marble, glass, tile, enamel, etc., usually for decorative effect. 
Mosaic is an outgrowth of inlay. In early periods of culture, 
small carvings of wood, stone or ivory were often decorated by 
inserting into them minute pieces of brilliant stone or enamel. 
W’hen the area of such inlays is greater than the exiiosed area of 
the original material, which thus becomes merely a base and frame 
to hold the ])iec(‘s of inlay, the result may be called mosaic. Many 
examples have been found in Egypt and Mesopotamia, dating 
from early cultural periods and chiefly ornamenting jewellery, 
furniture, .small tablets and the like. The Egyptians had a certain 
grasp of larger possibilities for the material, ns excavations at Tel- 
el-Yehuflia in lower Egypt have rev'caled. Examples of column 
capitals and wall tiles show decorative richness where bits of 
coloured glass and earthenware have been inserted into sinkages in 
the tile or stone to form lotus and other ornaments. Recent dis- 
coveries in the Mesopotamian valley prove that the Sumerians 
had, at I^ast as early as r. 3500 it.c., taken the next logical step in 
mosaic design and glued or cemented the small pieces of coloured 
stones to a base. A remarkable work in lapis lazuli and pink sand- 
.stone, excavated at Ur by the joint cxi^dition of the British 
Museum and the University of Pennsylvania, is probably a stand- 
ard, .showing on one side an army going to battle, and on the 
other, a king or noble at a feast. This, probably dating from c. 
3500 n.c’., had the lapis lazuli and .sandstone fastened to a wood 
iiackground with bituminous ce.ment. (See Illustrated London 
News, p. 1176, June 23, 1928.) 

The Egyptians of the later empire appare^itly abandoned the 
use of mo.saic except for jewellery, but in this they developed the 
amazingly .skilful technique in glass mosaic, which is still employed 
in north Italy in making mosaic jewellery. This consi.stcd of the 
use of small rods of coloured glass put together in such a way 
that their ends formed the desired pattern. The bundle thus made 
was heated, and so, partially fused together, drawn out while still 
Lot to many times its original length so that at the centre, its 
section was but a small fraction of its original size. The whole 
was .sliced, each slice giving a miniature reproduction of the 
original pattern. Thus, results of microscopic delicacy were pro- 
duced, and the well known Egyptian skill produced coloured glass 
of great brilliance and variety; the most common colour was a 
greenish blue, widely userl as a background. 

Greek and Roman.— It is i)robabIe that the Greeks of the 
pre-Alexandrian period had developed at least the rudiments of 
mosaic technique, but it was only in the late Hellenistic era that 
this type of decoration became common. The name opus Alexan- 
drinum (applied to one type, and its invention .sometimes wrongly 
attributed to the emperor Severus Alexander), undoubtedly points 
to Alexandria as the great centre for work of this tyi)e. Few ex- 
amples in Greece proper can be dated earlier than the Roman occu- 
pation. The House of the Trident of Delos shows exquisite ex- 
amples of late Hellenistic mosaic. It is also a fact that in Pompeii, 
many of the finest examyiles of floor mosaics, such as the famous 
Battle cf Issus, from the House of the Faun, date from as early as 
the 2r!d century b.c. ; and even the subject of this, unquestionably 
the most effective of ancient picture mosaics, with its representa- 
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tion of Alexander the Great, would seem to point to a Hellenistic 
origin and a Greek artist. In all of these early floor mosaics, the 
main body of colour is formed by tesserae, or small cubes, of care- 
fully selected coloured marbles, but occasional bits of glass and 
tile are sometimes present. 

Such large pictorial mosaics as the Battle of Issus in intricately 
worked detail, were exceptional in Roman floor mosaic work. 
Usually pictorial features were merely incidental panels in a much 
larger scheme of floor decoration, a type of design both more 
practical, and decoratively more satisfactory. Various types can 
be traced in the hundreds of examples of Roman floor mosaics pre- 
served, not only in Italy, but in Syria, north Africa, France, 
Germany and England. The simplest, which from its common oc- 
currence in even the mo.sl modest houses in Pompeii indicates an 
e.xtremcly inexpensive method of floor covering, consisted of an 
all-over simple geometric pattern, of two colours only. The tes- 
.serae of the background were of many shapes and sizes, put in 
almost at random, so that the effect approximated that of ter- 
razzo (a cement coating embodying an aggregate of small pieces of 
coloured marbles, highly polished). The second class consisted of 
those in which a simple, central, rectangular field, usually light 
in colour, was surrflunded by a decorative border of greater or less 
richness. The.se borders comprised some of the most effective 
mo.saic designs of the time. In colour they were usually simple, 
often merely black and white. 

Frets of all types \vere common, and the acanthus rinceau, or 
running scroll, was .frequent, drawn in bold silhouette, with the 
utmost .simplicity, appropriate to the material. In similar 
technique were the silhouettes of dogs, with the inscription cave 
canem (“bew^are of the dog"), that occasionally decorated vesti- 
bule floors. A third type comprised floors where the entire sur- 
face was made a rich decorative composition, usually by means of 
bold geometric patterns of considerable intricacy. Frequently, 
small panels of pictures were placed in important iM)sitions. It 
is to this type that the finest examples of Roman floor mosaic 
belong, such as the remarkable scries found in and near Carthage, 
with their .simple representations of men fi.shing, and other similar 
/^earr subjects, and the great mosaic from the baths of Otricoli, 
now in the Sala Rotunda in the Vatican. The last class is that 
of the frankly pictorial mo.saic, undoubtedly based on Greek pre- 
cedent. The famous “un.swept room,’’ now in the Latcran Museum, 
with its litter of fi.sh, vegetables and fruit, and its mouse gnawing 
a nut, was copied or adapted from a well-known Hellenistic 
original at Pergamum. 

Another type of floor treatment was the large-scale marble 
mosaic, opiis sec tile. In this, large slabs of coloured marbles, cir- 
cular or square, were used to form magnificent and simple all- 
over patterns, usually with an alternation in adjacent units, of 
square and circular forms; there was sometimes, also, an addi- 
tional alternation in colour. The most famous example, unique 
in being still in place and in use after more than 1800 years, is 
the great marble floor of the Pantheon, at Rome (begun no), 
whose alternating squares and circles have been the inspiration 
for count le.ss marble floors in modern days. 

It is known from literary sources that mosaics, chiefly of glass, 
were much used also on the upper walls and vaults of monu- 
mental buildings of the Roman empire. Unfortunately, few, if 
any, examples of vault decoration earlier than the 4th century 
remain, and none in situ, Pomp)eii, however, has furnished several 
instances of more informal u.se.s, especially mosaic columns and 
several mosaic garden fountain niches. Certain small panels of 
fine scale, and exquisite draughtsmanship, such as the two panels 
of rabbits in the Metropolitan Museum, New York, may have 
been used on walls rather than floors. It is noteworthy that the 
Pompeiian columns and fountains already show certain features 
characteristic of later Byzantine mosaics, both in the roughness 
of the texture, and in the colouring, largely blue-green. Column 
patterns seem to have been based on textile motives. The finest 
example of classic Roman vault mosaic is that in the aisle of S. 
Costanza (dated by Rivoira 324-326). Portions that remain are 
remarkably rich, varied and skilful in design; parts have leaves; 
birds and fishes are scattered over a light ground with lavish 


informality; and other parts show interlacing, geometric patterns. 
The most famous fragment represents a vintage scene, with the 
grape gatherers climbing through the vines, whose supporting 
lattice forms an interesting geometric basis. 

In the 5th century mosaics of the tomb of Galla Placidia (f. 
440) and the baptistry of Neon (5th century), both at Ravenna, 
the rich inosaics covering walls and vaults still remain dominantK 
classic and Roman, although elements characteristic of lutd 
Byzantine work had appeared. Those of the baptistry, with their 
great swirling acanthus rinceaux in the lower arch spandrils, and 
the rich architectural ornament of columns and shell-topped 
niches, at the base of the dome, and the garland or wreath on the 
under side of the entrance arch of the tomb of Galla Placidia are 
especially important in showing what must have been the character 
of the monumental Roman mosaics of the earlier period. 

Byzantine^ — By the middle of the 6th century, the Byzantine 
technique of design and execution had become definitely dif- 
ferentiated from the earlier Roman and transitional t5q)es. Not 
only did Byzantine domical design and the flatness of architectural 
forms give enormous scope for mosaic decoration in church in- 
teriors, but also, the very crudities of Byzantine execution, became, 
themselves, valuable aids to the development of mosaic design. 
Thus no imitation of painting was possible; crudities in drawing 
became interesting decorative conventions, admirably fitted to 
mural decoration; growing roughness of texture gave a play of 
light and shade that brought out in a new way the possibilities and 
characteristics of the material. Moreover, the use of gold tes- 
serae, made by compressing gold leaf between two layers of glass, 
became increasingly common, and gave to the result a tremen- 
dously scintillating and vibrant quality. The mosaics of the tri- 
umphal arch and apse of S. Vitale, at Ravenna (c. 547) are char- 
acteristic of the earlier type of developed Byzantine mosaic. The 
grouping of the figures has just the right decorative rigidity, and 
the faces are drawn with impressive simplicity. Medallions, groups 
and decorative features are composed with richness and dignity. 
Gold and silver were used sparingly. Similar characteristics ap- 
pear in the earlier Roman mosaics in the triumphal arches of 
St. Paul’s Outside the Walls and S. Maria Maggiore (both 5th 
century), and remain constant in Italian Byzantine mosaic work 
well into the 13th century as in the apses of St. Paul’s Outside the 
Walls (13th century ) and of S. Maria in Trastevere, the upper 
part of the 12th century, the lower part by Pietro Cavallini 
(1291). 

The most typical, and in some ways, the most remarkable pro- 
duction of the Italian school of Byzantine mosaic are the half- 
dome mosaics of the apses of the jRoman basilicas. In these, not 
only is the stylization of the figures themselves entirely satisfac- 
tory, but also, the naive directness of the composition and the 
simple symbolism of the ornament combine to create reverent and 
charming beauty. In general, the upper portion of the apse dome 
is occupied by a half rosette which may embody a symbol ot 
deity. Below, filling the greater part of the curve, stand the 
figures, varying in number with the subject, but usually the 
central figure is that of Christ or the Virgin Mary, or, more rarely, 
the patron saint. Sometimes the figures are in a symbolic land- 
scape, with a river below, and trees on the sides; occasionally, as 
a base to the composition, there is a row of lambs, representing 
the souls of the saved, facing a central lamb, carrying a cross 
and banner and symbolizing Christ. In addition to the examples 
already mentioned, those of SS. Cosmas and Damian (6th cen 
tury), S. Agnese Outside the Walls (626) and St. Marco and S. 
Cecilia in Trastevere (both 9th century) are noteworthy. The 
apse of S. Clemente (12th century) and of S. Maria Maggiore 
(13th century) are exceptional; the former, in its bold coverritr 
of the dome surface with vine patterns which are, in csstmee, 
merely variations of acanthus rinceaux; the latter, because of the 
new spirit resulting from its design by Jacopo da Turrit a atKi 
Taddeo Gaddi, whose work is more in the line of descent of lalor 
Italian painting than of Byzantine mosaic. 

Meanwhile, in Constantinople, a different school of Byzantine 
mosaic had developed. Its earliest great monument, the decoration 
of S. Sophia (middle 6th century) still remains one of its nio.H 
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PHOTOGRAPH, ALINAKI 

principal doorway of ST. MARK’S IN VENICE 

sts was preserved in Venice fc- centuries, but the decorative genius of the earlier designers 
The technical skili of the ^tuVv^the period of this mosaic — only sterile and clever attempts to imitate paintings viiere 

decayed swiftly, and by the I6th cen reveals at a glance the decorative feebleness of this mosaic 

produced. A comparison with fig- 2 on 


XV 



Plate II 


MOSAIC 



PERSIAN AND BYZANTINE MOSAICS 


1. Persian faience mosaic from a tomb at Ola. an example of the richness 

of architectural treatment by the use of ceramic tiles, which was a 
dominant feature of Persian architecture (see TILE). The type of 
design shown here is that developed at Isfahan, under the influence 
of Shah Abbas, in the I7th century 

2, 5 and 6. Byzantine mosaic at its best. (5) is from the church of 

S. Apollinare Nuovo, in Ravenna, and dates from the 6th century. 
Its simple row of ranked saints, so dignified in their powerful re- 
straint, becomes one with the wall it decorates; it is an essential part 
of the architecture of the building, as firm, as constructive, as the 
columns and arches below. (2) and (6) face each other from opposite 
sides of the apse walls of S. Vitale at Ravenna; they, also, date from 
the 6th century. Less formal than the saints of (5) they still pre- 
serve that rhythm, balance, and simplicity of composition that con- 
stitute the essence of harmonious architectural ornament. The exact 


and desirable balance between representation and conventionalism, 
between pictorial vividness and rigid architectonic quality has seldom 
been so perfectly achieved. In them is the richness of the Byzantine 
court, yet they always remain essentially parts of the wall, and 
essential units in the architectural design 

3. The apse mosaic from Sta. Maria in Trestevere, Rome, one of the richest 

and most satisfactory examples of the work of the 12th century 
Roman mosaicists. This work, usually classed as Byzantine, combines 
with strict Byzantine decorative composition a more Roman quality 
of freedom; a late classic influence is revealed in the shell-like form at 
the top, and the rich border on the arch 

4. This 12th century mosaic from the Capella Palatine (the chapel of the 

Royal palace) in Palermo, Sicily, showing the angel visiting St. Peter, 
reveals the increased pictorial quality of the later Byzantine mosaics 
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effective achievements, and although it is contemporary with the 
work in S. Vitale, already mentioned, it is strikingly different, 
both in composition and effect. The novelty appears in the use 
of gold mosaic as a background for all of the decorative work 
covering the vaults and the large scale and oriental, non-classic 
type of ornament; and although the figure work is now covered 
w’ith Turkish plaster and paint, the portions still exi>osed give an 
effect of unrivalled, solemn richness. In general, domes and vaults 
are treated simply, with large areas of gold and borders, and 
occasional spots, of direct and simple ornament, often geometric, 
with occasional leafwork in which forms almost Persian appear. 
In the pendentives are great figures of the cherubim, represented 
merely as six great wings, magnificently filling the space in soft 
bluish grey. Between the windows of the large side arches, and in 
the apse were the figures now covered up. These have, however, 
been studied during an examination of the building for its sta- 
bility under Sultan Abdul Medjid (1847-49); the mosaics were 
at that time carefully drawn by the Italian architects in charge, 
the Fossatis, so that it is possible to form a perfect conception of 
the original appearance. {See C. G. Fossati, Aya Sophia, 1852.) 
The most effective of the mosaics still exposed are those of the 
vaults of the narthex, the gallery immediately above it, and the 
cherubim in the pendentives. 

The precedent of gold grounds set by S. Sophia, controlled, 
not only all the mosaics of Constantinople and the adjacent 
regions, for the next 700 years, but is also rcsiionsible for the 
gorgeous interiors of Monrealc cathedral, 1170-90, and La Mar- 
torana and the Capella Palatina (both in Palermo, 12th cen- 
tury). To it is also due the use of the single great head or figure 
of Christ in the apse, a type of religious decoration who.se awe- 
inspiring grandeur and claring beauty can best be judged at 
Monreale. Similarly, the ranked figures over the columns of the 
nave of the Capella Palatina, recall, distantly, the saints between 
the windows of the arches of S. Sophia. Even i 1 Venice, the 
Italian school of Byjiantine mo.saic is entirely dominated by that 
of Constantinople, and the narthex and baptistry of St. Mark’s 
(13th century), re.semblc the oriental patterns of Constantinople 
much more than the contemporary work in Rome, The vaults 
and domes of the main body of the church, with glorious gold 
backgrounds, are equally eastern, but (he figures and scenes, 
dating from the i 2th to the i6th century, have been so repaired, 
altered and polished, and in parts, so disfigured by the Renais- 
sance effort to imitate paintings with an alien material, as to be 
individually disappointing. 

The Constantinople tradition even permeated Mohammedan 
countries. Thus the entire mosaic decoration of the Koubet-es- 
Sakra (or dome of the rock) and the El Aksa mosque, both in 
Jerusalem, were executed by Greek art'sts, invited to Jerusalem 
specifically for that purpose. Those from the Dome of the Rock 
date largely from c. 694, with portions from the reconstruction 
under Saladin in 1187, Those from El Ak.sa are principally of 
Saladin’s time. Even in Cordova, Spain, Greek artists, brought 
there by Abd-cr-Rahman III., decorated the mihrab of the Great 
Mosque with rich floral mosaics (929-961). 

Although in Europe, Byzantine mo.saic passed into decadence 
in the i3tli and 14th centuries and finally disappeared, through 
the tremendous development of the magnificent school of Italian 
mural painters, in Constantinople and Greece, mosaic remained 
the dominant church decoration until the fall of Constantinople 
(1453). The mosaics of the church of the convent of Daphni, 
near Athens {c. 1100), are interesting examples of the middle 
period. In Constantinople great areas of mosaics still remain in 
churches converted into mosques; only in two cases are these ex- 
posed: one is a beautiful ribbed dome in the hetihieh Djami, 
originally the church of Pammakaristos (12th century), the other, 
and more important example, is the rich 14th century decoration 
of the Kahrieh Djami, once the church of the Chora; these show 
that in the 14th century the earlier hieratic stiffness of figure 
drawing, and the almost mechanical regularity of com|:wsitJon, 
decoratively so impressive, of the earlier period, was giving way 
to a much more pictorial ideal. There* are not a few resemblances 
between some of the scenes here and the almost contemporary 
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decoration in fresco of the church of St. Francis at Assisi, 
borders and the ornamental details retain, however, their 
character, and the gold ground, and the roughness of texti 
still make these decorations essentially mosaic in character, \ 
not the imitated paintings of the later work at St. Mark’s 
Venice. 

Mediaeval Italian* — The opus sectile of Roman mai 
floors had an equally distinguished mediaeval development. 1 
came through the combination of opus sectile, in which la 
slabs of coloured marble were cut to a pattern, with opus Alex 
drinum, a form of mosaic consisting of many small pieces of n* 
ble cut to constant “stock” shapes. These shapes are: right ar 
and equilateral triangles, lunettes and squares, by the combi 
tion of which all sorts of geometric patterns could be obtain 
The colours most common are red, dark green, white, black i 
occasionally creamy yellow. The most usual pattern is that 
tained by inscribing in a large triangle, smaller triangles of 
ternating dark and light colours. With opus Alexandrinum, c 
tinuous bands were formed which were inset into the 0| 
.sectile to make borders for panels, or running interlaces £ 
guilloches (q.v.). The effect thus achieved of contrast of la 
and small scale was extremely impressive and there was an 
definite supply of coloured marble to be had for the taking fr 
pagan Roman buildings. The circles so frequently used w 
made by slicing Roman columns. The use of this tyj^e of pa 
ment is so common in Italy as to make it difficult to select 
amples; those of St. Mark’s, Venice, and S. Maria Maggiore 
Maria in Trastevere, and S. Clemente, all in Rome, are parti 
larly striking. The decorative possibilities of this combinat 
of opus sectile and opus Alexandrinum were recognized dur 
the 12th, 13th and 14th centuries for the decoration of al 
frontals, ambones, choir screens and parapets. Rome and soi 
Italy are particularly rich in examples (see Ambo). Ron 
workers in this type of mosaic evidently travelled widely, for 
Westminster abbey the space in front of the high altar ■\ 
decorated with it in the third tiuartcr of the T3th century b; 
Roman artist named Odericus. 

In using opus Alexandrinum for church furniture a contin 
decrease in the size of the units, and an increased delicacy in 
scale of the pattern was obtained. In this development it was 
natural to sul)stitute glass or enamel, in some cases, for the ear 
marble, and it is this type which is known by the name of 
family that, during the 13th century, was its chief exponen 
Cosmali work. Its use was not limited to flat surfaces. I 
quenlly the spiral columns, then so popular, had grooves cut 
the hollow spiral flutes, which were filled with Cosmati mosaic 
exquisite delicacy. This is the case in the 13th century cloist 
of Si. John Latcran and St. Paul Outside the Walls, both at Ro 
in the paschal candlestick at S. Clemente, Rome, and in mi 
church furniture in the south of Italy. Without doubt, work 
this kind was common in the 13th century all over Europe i 
mosaic patterns probably exerted a large influence upon the ot 
arts, especially in the case of enamel work on metal. In W( 
minster abbey the shrine of Edward the Confessor (1269), £ 
the tomb of Henry III. (1291), are both remarkable examf 
of rich Cosmati work outside of Italy; they were the work of < 
Peter, a Roman citizen, who was possibly a pupil of the Cosm 

Mohammedan. — In Mohammedan countries mosaics of 
Byzantine type were little imitated by native artists. In Pci 
a type of mosaic occurs in exterior design, which seems to 
either of independent origin, or else due to a distant memory 
the burned and glazed brick and tile wall coverings of Assyr 
palaces. Small rectangular tiles are put together to form geomet 
patterns, some of which are based upon rectangularized vcrsi< 
of Arabic letters. The most remarkable examples are those of 
mosque at Veramin (early 15th century), the mosque of Ch 
Sindeh at Samarkand (1392), and certain details of the to 
of Princess Tchuchuk Bika, at Samarkand (1371). A simi 
technique is used in the decoration of the great entrance a 
and loggia of the Chinili Kiosk in the seraglio at Constantino] 
designed by Kemal-ed-din (1466-70). In Persia itself, howe^ 
continually increasing skill in painting faience tiles with floral i 
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terns led gradually to the abandonment of mosaic in favour of 
the newer and richer method. 

Mohammedan architecture of India developed under the Moguls 
a tremendous skill in an elaborate marble mosaic of opus sectilc 
t>i)e in which the most intricate curvilinear patterns are formed 
in the cut marble, and colour is furnished by the rich use of 
precious and semi-precious stones, as well as coloured marbles 
and enamel. 

Another characteristically Mohammedan development is that 
of small scale geometric mosaic in wood, for the decoration of 
furniture, boxes and implements. This art was especially prac- 
tised in Cairo, Damascus and north India and persists in parts 
of the Mohammedan world to the present day. Frequently ivory 
and mother-of-pearl are combined with different coloured woods 
in the patterns. A similar technique is employed to-day in parts 
of Italy. No definite line can be drawn between wood mosaic of 
this type and that which is known as marquetry (g.v.). Similarly 
the quasi-mosaic work in wood inlays, known as intarsia, of 
which the most remarkable example is the choir stalls of the 
church of S. Pietro Casinensi, at Perugia, from designs said to 
be by Raphael, executed by Stefano da Bergamo (1535), is more 
truly marquetry than mosaic. 

Modern. — With the coming of the Renaissance, mosaic art 
almost completely disappeared, and w'here mosaic was used by 
Renaissance decorators, such as the work of Titian in St. Mark's 
at Venice, it was merely an attempt to imitate painting. Only in 
V’enice, in the form of jewellery and similar small work, did the 
vitality of the art continue. There, at least in technique, it seems 
to have persisted down to modern times, although in design fol- 
lowing the fashion of the day. It was not until the revivals of 
the 19th century that mosaic art resumed any importance what- 
soever as mural decoration. The tendency toward decorative 
lavishness, so characteristic of the Gothic revival, was peculiarly 
fruitful in resurrecting the art. Almost all of the middle 19th cen- 
tury work is Venetian, and much of it produced by Antonio 
Salviati. The mosaics of the central hall of the houses of par- 
liament, at Westminster, from designs by Sir Edward Poynter, 
and those of the reredos of Westminster abbey (1867) are typical. 
They show the great fault common in these revival mosaics — 
a surface polished smooth, tesserae so close together that joints 
between them become almost invisible, and design which neglects 
the material and aims principally at pictorial effect. Even in the 
much more successful mosaics from the designs of Sir Edward 
Burne-Jones, in the American church at Rome, the surface is 
too smooth to bring out the maximum decorative effect. Similarly, 
in France, the mosaics of the ceiling of the Escalier Daru, by 
Lenepveu, the apses of the Madeleine by Gilbert Martin and the 
Pantheon, by Hebert, show the same fault of texture, though 
in design revealing the customary brilliance of French mural deco- 
ration. During the present century the decorative possibilities, 
as well as the limitations of the material have come to be more 
thoroughly recognized, and work as different as that of the Gig- 
gleswick school chapel in England, by Sir T. G. Jackson, and 
the extremely modernist Golden hall in the town hall of Stock- 
holm, by Ragnar Ostberg, alike show a true grasp of the necessity 
of keeping surfaces rough, drawing simply and allowing the ce- 
ment in the joints between the tesserae to count as part of the 
decorative effect. 

In the making of the best modem mosaic two general methods 
arc employed. In one, the tesserae are fixed in place by hand, 
on the wall or vault itself. This is, undoubtedly, the most direct 
method. Mnd allows the light on each piece to be studied in place. 
The more common technique is to prepjare an outline drawing on 
heavy paper, which is the reverse of the full size cartoon for the 
design. Upon this the tesserae are glued in place. When this 
process is completed, the paper is cut into pieces small enough 
to be handled easily. The wall to be decorated has in the mean- 
while been brought to a perfect surface with a special cement. 
Fresh cement is placed over this surface, and into it are pressed 
the tesserae with their faces still glued to the original drawing; 
when the cement has sufficiently set, the paper is tom off, the 
joints pointed with cement and the whole cleaned. This method 


allows the choice of the tesserae and their arrangement to be 
accomplished at leisure in a studio. If carefully handled with 
the necessary changes, when the tesserae are in place, slight 
errors may be satisfactorily corrected, although certain critics 
maintain that the best results can only be obtained by the direct 
application of the tesserae to the wall. In recent years new effects 
have been obtained by leaving the background entirely in cement, 
only the figure, or pattern itself being in mosaic. 

Another strictly modern development of mosaic has resulted 
from the use of small tiles for floors, wherever ease of cleaning 
is imperative. Thus mosaics of small, vitrified tile, in uniform 
shapes — especially squares, hexagons and circles, or of small 
rectangles arranged in a basket weave design — ^are common, not 
only in the halls of tenement houses, public buildings, etc., but 
also on the floors and as wainscoting in baths, toilet rooms, lava- 
tories, swimming pools and even kitchens. 

Modern decorative mosaic floors are largely based on the opus 
sectile of Roman imperial work, and especially in churches, upon 
those combinations of opus scctile and opus Alexandrinum so 
characteristic of mediaeval Italy. 

(See, also, Ambo, Apse, Basilica, Byzantine andRomanesoue 
Architecture, Glass, Marquetry.) 
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MOSBY, JOHN SINGLETON (1833-1916), American 
soldier, was born in Edgemont, Va., on Dec. 6, 1833. He graduated 
at the University of Virginia in 1852, was admitted to the bar in 
1S55 and practised in Bristol, Washington county, Va., until the 
beginning of the Civil War. For a time he was adjutant of Gen. 
J. E. B. Stuart's ist Virginia Cavalry. In 1863 with Stuart .*5 
permission he undertook a quasi-independent command. In lair- 
fax, Fauquier and Loudoun counties within the Federal lines, he 
raised and equipped a force of irregulars. On the night of March 
8, 1863, with about 30 men, he penetrated the Federal lines at 
Fairfax Court-house and took 33 prisoners, including Brig.-G^n 
Edwin H. Stoughton. He became famous for other such exploits. 
In the North he was regarded as a guerilla and in 1864, Sheridan, 
under orders from Grant, hanged seven of Mosby’s men withou 
trial; Mosby retaliated by hanging seven of Custer’s cavalrymen 
On April 21, 1865, 12 days after Lee’s surrender, he disbanded 
men. Through the influence of Gen. Grant, he was paroled. tAv 
returned to his legal practice, joined the Republican Party, can- 
vassed Virginia in 1872 for Grant. In 1878-85 he was 
at Hongkong, and was assistant attorney in the Federal^ 
ment of Justice from 1904 to 1910. He wrote Mosby^s , 
fUscences and StuarVs Cavalry Campaigns (Boston, 1887) ® 
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MODERN AND MEDIAEVAL MOSAICS 


1. A dllng In th. N.br..k. S».l. CapHol Q. Goodhue, .rchl- 

tect), by Hildreth Melftre /o.nn.r Oit- 

2. Mosaic from the Golden Hall In ^{[1* pficadina ihow two antiraly 

berg, architaot). Thli axampit and Iht precooup 


different lucceitful modern attempts to return to the valid basis 
of mosaic design — strict architectonic decorative composition 

3. A detail from the apse of the church of S. Clemente In Rome, 12th 
century, showing combined classic form and Byiantine deoorativt 
skill (c/. Plate II.. fig. 3> 
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Stuart's Cavalry in the Gettysburg Campaign (New York, 1908). 
He died in Washington, D.C., on May 30, 1916. 

See J. M. Crawford, Mosby and his Men (New York, 1867) ; A. 
Monteiro, H^ar Reminiscences by the Surgeon of Mosby's Command 
(Richmond, Va., 1890); J. J. Willliamson, Mosby's Rangers (New 
York, 1909); J- W. Munson, Reminiscences of a Mosbv Guerrilla 
( New York, 1906) ; J. H. Alexander, Moshy^s Men (New York, 1907) : 
J. Scott, Partisan Life with Mosby (New York, 1867). 

MOSCHELES, IGNAZ (1794-1870), Bohemian pianist, 
was born at Prague on May 30, 1794, and studied music at the 
Conservatorium under Dionys Weber. He made his name in 1815 
with his Variationem iiber den Alcxandcrmarsch. He then toured 
the capitals of Europe as a pianist. During a visit to Berlin in 1824 
he met Mendelssohn, then a boy of fifteen; and a friendship 
sprang up between them which was severed only by Mendelssohn's 
early death (see Briefe von Mcndehsohn-Bartholdy an Ignaz und 
Charlotte Moscheles, 1888). In 1826 Moschcles married Char- 
lotte Embden at Hamburg, and settled permanently in London. 
He was a brilliant executant, who interpreted the works of the 
great masters with conscientious fidelity. In 1846, at Mendels- 
sohn’s earnest solicitation, he removed to the Leipzig Con- 
servatorium, then recently founded. Moscheles died on March 

10, 1870. His numbered works extend to 142, apart from minor 
pieces; his most important compositions are his Pianoforte Con- 
certos, Sonatas and Studies {iltudes, op. 70 ; and Characteristischc 
Studien, op. 95); Hommage a Ildndcl; and his three Allegri di 
bravura. 

Sec The Life of Moscheles (1873), a translation by A. D. Coleridge 
of Mme. Moscheles’ Aus Moscheles Lehen (1872). 

MOSCHEROSCH, JOHANN MICHAEL (1601-1669), 

German satirist, was born at Willstadt, near Strasbourg, on 
March 5, 1601. He was educated at Strasbourg, and after 
various appointments in different places, became privy councillor 
lo the landgravine of Hesse-Cassel. He died at Worms on April 

4, 1669. His most famous work is the Wimdcrlichv und wahr- 
hafftige Gcsichtc Philanders von Sittcwald (anagram of Willstiidt) 

( 1641-1643), for which he look as his model the Suehos (vision.s) 
of the Spaniard Gomez de Quevedo y Villegas. Hardly inferior 
lo the “visions” is the Jnsomnis cura parentum^ Christlkhcs IV r- 
mdehtnis cities Vaters, (Stra.sbourg 1643 and 1647). Noteworthy 
is also Die Patientia, discovered in 1897 in ms. in the municipal 
library at Hamburg. 

Selections from Moscherosch's writings have been published by W. 
Dittmar (1830), F. Bobertag fin Kur*ichnef?> Deutsche National-lit era- 
tur, xxxii., 1884), and K. Muller (in Reclam’s UniversalhihHoihek) . 
Reprints of the Insomnis cura parentum and Patientia have been pub- 

11. shed by L. Pariser (1893 and 1897), who is al.so the author of Bei- 
trdge zu einer Biographic von Moscherosch (1891 ) . See also M. Nickels, 
M oscherosch als Pddagog (1883) J J- Wirth, M oscherosch’ s Geschichte 
fi888); and bibliography by A. Bechtolu, Kritisches Verzeicknis der 
Schriften J. M. Moscherosch (Munich, 1922), 

MOSCHUS, Greek bucolic poet, was bom at Syracuse and 
flourished about 150 b.c. He was the author of a short epic 
poem, Europa, and a pretty little epigram, Love, the Runaway, 
imitated by Torquato Tasso and Ben Jonson. The epitaph on 
Bion and the Mcgara are probably not his, but a few other 
pieces, undoubtedly genuine, have been preserved. His poems are 
nearly all in hexameters. They are usually printed in editions of 
Bion and Theocritus. 

The text has been edited by U. von Wihmowitz-Mbllcndorff, in 
the Oxford Scriptorum dussicorum bibliotheca ; and in the 

Loeb Classical Library, with translation, in The Greek Bucolic Poets 
(1Q12) ; there arc English translations by J. Banks in Bohn’s Classical 
Library (1853), and by Andrew Lang (1889). 

MOSCOW (Russian Moskva), a province of the Russian 

5. F.S.R., surrounded by those of Smolcn.sk, Tver, Vladimir, Rya- 
zan, Tula and Kaluga, area 44,9^0 sq.km.; pop (1926) 4>534>i33- 
The province is of peculiar interest as the cradle of the “Great 
Russian” nation which rose after the decay of Kiev. It consists 
largely of the inter-riverine (“Mesopotamia” in Rus.sian “mezhdu- 
rechie”) district between the upper Oka and the upper Volga, 
with the Moskva river flowing through its core to join the Oka. 
To the west of the province there was a convenient portage be- 
tween the Moskva and the uf^r Volga, on which was situated 


83; 

the fiercely disputed Novgorod trading colony of Volok-Lamsk 
through which the* railway from Moscow to Rhzev now passes 
The region was always densely forested, and even to-day forest 
occupies 42*7% of the province. The climate is continental, th< 
rivers are frozen for 153 to 160 days, average January temperatun 
14° F. July 66-5°, snow lies thickly in the winter, and the average 
precipitation is 21-0 in. per annum, the prevailing winds beinj 
southerly and south-westerly. 

The province con.sists of undulating ground (500-850 ft.) wit! 



ANNUAL MEAN TEMPERATURE. THE CURVE SHOWS THE MONTHLY MEAN 
TEMPERATURE. THE COLUMNS INDICATE THE NORMAL MONTHLY PRE- 
CIPITATION 

broad valleys carved out by the rivers In the Tertiary period it 
was already continental but was partly submerged by the Cre- 
taceous .sea. There are no Triassic or Permian deposits, and the 
Jurassii is repre.serited by its upjKT formations only. Upper 
Carbonilerous deposits of deep sea origin rest upon the Devonian, 
discovered in an artesian well at Mo.scow at a depth of 1,508 
feet. The pendulum anomaly, mentioned by Kaspar Gottfried 
Schweitzer (1816-73 ), appears in a zone 10 m. wide and extending 
for about 95 m. from west to east, and is positive (-f io-6") to the 
north of Moscow and negative ( — 2-7") lo the south. 

Industries. — Coal, of low calorific value, is mined; and ir 
early times the forest and this coal iirovided fuel for the indastric! 
which .spiang ui) around the market at Moscow, where the firs 
fur-preparing and cloth factories were established. The making 
of textiles began first in the peasants’ huts, and even to-da^ 
peasant textile industries are widespread in the province am 
flourish in spite of the great development of the factory tcxtil 
industry. 

In early times a heavy metal industry existed in the distric) 
but with the development of rhe Ural mining and metal induslr 
it died down in view of the poor fuel supply. In 1876-80, tb 
coalfields to the south of Moscow province provided 15-7% c 
the coal raised in Russia, but with the introduction of cheap tram 
port on the Oka and Volga for the Don coal and Baku naphth. 
the Moscow textile industry ceased to rely on local fuel and tl 
production in igii-15 was -7 of the Russian total. After the ou 
break of war in 1914, an impetus was again given to the use ( 
local coal which provided 700,000 tons in 1916-17. 

Since the 1917 revolution efforts have been made to overcon 
the fuel deficiency of the industrial regions of the province I 
the provision of electric power. Peat is abundant and an electi 
plant at Bogorodsk, east of Moscow, works on peat fuel, while t 
famous Shatura station, opened in 1925-26, working on pc 
had a power of 92,000 kw. in 1928, which is planned to be i 
creased to 136,000 kw. in 1929. At Kashira, south of Mosco 
a station works on local coal, power in 1928, 34,000 kw., plann 
to give 78,000 kw. in 1929. Another station works on napht 
and anthracite and the R. £. Kiasson electric station had 
turbo-generator installed in 1925-26 giving 16,000 kilowatts. 

There are intensive textile industries, espiecially cotton a 
chintz, with woollens, linens, .silk and silk ribbons. Dependent 
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these are factories producing dyes, spools, reels, machinery for the 
textile factories, buttons, needles, ready made clothing and knitted 
garments. A cellulose industr>^ is developing at Dmitrov, and 
silicate, cement and machinery industries at Podolsk, near which 
phosphorite is found. Guns and rope are manufactured at 
Kolomna. Other factories produce glass, bricks, tobacco, con- 
fectionery, alcoholic drinks, leather, galoshes and fur garments. 
Serpukhov undertakes iron and copper smelting. 

Agriculture has been much intluenced by its nearness to the 
great population centre at Moscow. Before cheap corn was 
imported from the newer grain-growing regions, grain was grown 
for the Moscow market in spite of poor .soil conditions and low 
yields per acre, but a marked diminution then set in and in 1909- 
1Q13, the area under grain crops was a very small proportion of 
that in 1S87. A many field grass sj'stem now prevails in place of 
the old three field system, and much attention is devoted in the 
regions near the towns to the production of potatoes, cucumbers, 
cabbages and onions, and also to fruit growing, especially cherries, 
raspberries, strawberries, gooseberries, currants and plums. Some 
collective agricultural artels exist. 

Intensive dairying is carried on for the town markets, and pig 
breeding is developing in dependence on it. Flax, which demands 
much labour, is diminishing rapidly in spite of the factory market, 
because available peasant labour tends to be absorbed in the 
factories. The chief grain crops are rye and oats, with a little 
buckwheat. 

The chief towns arc Moscow, Orekhovo-Zuevo, Serpukhov, 
Bogorodsk, Egorievsk (Yegorievsk), Sergiev and Pavlovo-Posad, 
qq.v. Communications are the best in the country; a network 
of navigation, railway routes and roads concentrates on the town. 
'I'his fact and the lessened costs of transit from Siberia, the 
Central .\siatic region, the Caucasus, and the productive regions 
of the south enabled the industries of the pro\ince to survive 
the development of St. Petersburg (Leningrad) as an industrial 
centre. 

The district has been inhabited since the Stone Age, though 
bronze implements are rare. In some places stone, bone and iron 
implements have been found together. Burial mounds of the 
loth and T2th centuries seem to be of Finnish origin, Finnish 
tribes certainly occupied the district at the time of its colonisation 
by the Slavs, and some racial intermixture took place, thus some- 
what emphasizing the difference between Great Russians and 
Little Russians, the latter of whom have intermingled with the 
Tatars. 

MOSCOW, the capital of the Union of Socialist Soviet Repub- 
lics and of the Russian Socialist Federative Soviet Republic, 
situated in the Moscow province, on both banks of the navigable 
Moskva river, a tributary of the Oka, in 55° 45' N., 37° 37' E. 
Pop. (1926) 2.oig..^53. In 1156 George Dolgoruki, prince of 
Rostov, founded the town, probably by erecting wooden walls 
round his villa and estate and its dependent settlements, which 
were situated on the hill at present occupjied by the Kremlin. This 
patch of the virgin pine forest had been cleared but recently, 
and the little church of the Saviour in the Wood, the oldest build- 
ing in Moscow preserves the memory of the forest clearing. Even 
in those early timc.s its site had some trading importance and rough 
tracks, the precursors of the modern roads and railways, linked 
it with Kiev and old Novgorod, while the Moskva river linked it 
with the \’olga and the south and cast. Ivan Kalita, Ivan I., 

( 132S-41) laid the foundations of its future financial importance 
by acting as tax-gatherer for the Mongol Horde, thus placing the 
east Russian princes in a position of dependence on Moscow for 
security from Tatar raids. Under Ivan III. (1462-1505) the 
conquest of Kazan and Astrakhan opened a trade route from 
Moscow to central Asia and Persia, and another route was opened 
through the White sea to western Europe, while the gradual 
development of western Siberia following on Yermak’s expedition 
of 1582 added further sources of trade. In the latter half of the 
19th century began the construction of railways and the develop- 
ment of industry in the Ukraine and on the Caspian, leading to the 
sup^ply of coal and naphtha for the industries of Moscow. Thus 
M().scow to-day is the centre of the trade, industry and culture of 


Russia. 

A seventh part of all Russian trade passes through the capit 
and eleven railways radiate from it, bringing it into communia 
tion with Vladivostok and the Pacific, with the central Asiati 
republics, with the Black sea and the Caspian, with Leningrad an 
the Baltic, with Murmansk and Archangel and the Arctic oceai 
The Soviet Government is collecting data as to the possibilitu 
of a river and canal link between Moscow and the Pacific (1928 
and air communications arc bringing Moscow into even close 
communication with the rest of Russia and the outside work 
The Russian Volunteer Aviation Company, organized in 1925, i 
expanding the air-routes from Moscow. A bi-weekly service goe 
to Nizhni-Novgorod and there are routes to Kharkov and Odess:i 
and projected routes to Yakutsk, Vladivostok and other distan 
centres. The Russo-German air-fleet has regular services betweoi 
Moscow and Berlin. 

Moscow’s industries are mainly textiles, metallurgy and Uk 
production of foodstuffs; its factories number 794, and its trading 
enterprises, 16,407. The marked development of clectrificatior 
since 1924 is solving the difficulty of inadequate fuel, and giving 
a fresh impetus to production. Among new industries are the 
production of glass machinery of the Furko type, agricultural 
triers, manometers, chrome leather, and glass for clocks and auto- 
mobiles. There is an excellent tram and bus service and some 
part of the local railways is electrified. Proposals for an under- 
ground railway are being considered, though as yet there is little 
traffic congestion in the streets, since the general level of poverty 
does not allow of private motor cars except for a few Government 
officials. The rapid increase of population consequent on the 
return of the administration to Moscow since the 1917 revolution, 
and the great influx of peoples from the varied regions of the 
vast empire has created a sharp crisis in housing accommodation, 
which was sadly inadequate even in 1913. In 1923 only S% of 
the population had one or more rooms, 54-7% were living 2 to 
a room, 31-8% five to a room and 4-9% more than eight in one 
room. In spite of these terrible conditions, great advances in 
sanitation and the care of children have resulted in a marked 
diminution of the mortality rate. 

In appearance the city presents a striking summary of the 
national life, the wooden houses of the suburbs reminiscent of 
the peasant izba of the villages, the low built houses of the former 
aristocracy with their pillar-porticoes, the many storeyed modern 
flat dwellings, the huge factories, the oriental splendour of the 
gilded and painted domes of the churches and cathedrals and the 
magnificence of the former imperial palaces, alongside of which 
are the barrack-like and utilitarian buildings of recent years. Thi‘ 
gaily painted houses, the golden domes and the green and blue 
and red spires give it a picturesque and semi-Oriental appearance, 
which is emphasised by the great variety of nationalities, often 
indicated by their special costumes amongst which Asiatic peoples 
arc well represented. The crowds of beggars and homeless wail^ 
add to the impression. A last strange addition to the contrasts ol 
Holy Mother Moscow is the preservation by the Soviet Govern 
ment of the ikon of the Iberian Virgin, formerly the most reveren 
of all the ikons, in her chapel shrine, while on a neighbouring wall 
is the inscription “Religion — opium for the people,” pul up !•" 
the same Government. The illiterate peasant bows and crossr; 
himself to both alike. 

The Kremlin. — The citadel, fortress or Acropolis, common 
ancient Russian towns and known as the Kremlin, is the ceiiH' 
round which Moscow has grown. It is shaped like an isosceles 
triangle, one side running parallel with the Moskva river: 
huge pyramidal walls of pale pink brick are surmounted by battle 
ments, and pierced by five gates. The Borovitzkiye gate (i4<)^' 
(bor-wood) is situated on the spot where, in the midst of a dens* 
wood near the mouth of the Neglhika tributary of the Moskvr* 
the first settlement arose on the Kremlin hill. The Neglink:* 
whose swampy banks formerly added to the safety of the fortres.'' 
now runs underground. The Taynitzkiye gate, first erected hj 
1498, but destroyed by Catherine II. and rebuilt at a later dnt‘‘. 
had a secret passage (taynik) connecting it with the river. * 
Spasskiye Vorota (Gate of Salvation) (1491) is the main entrantt 
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the kremlin and the bed square in MOSCOW 


1- The Kremlin, nn old fori which was for many ^-||s the 

Russia’s political and relipious life. II contained with n .ts walls 
tsar’s palace, jjreat churches, and psilaces of the no 


2. The Red Siiuare looking toward the Iberian Gate, with the Spassky 
Gate and Lenin s Mausoleum on the left. Tiie demonstration is by 
competitors in the 1928 Olympic Games 
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;jnd opens on to the Red Square. Before the 1917 revolution every 
passer-by was compelled to uncover to the frescoes representing 
ihc Redeemer. In 1625 an Englishman erected the famous peal 
of bells in the tower above the gale, from which the “Inler- 
national’^ is now pealed at 12 o’clock and 6 o'clock, and the Rus- 
sian Revolutionary Funeral March at 3 o’clock and 9 o'clock. 
The.se gates, with drawbridges, converted the Kremlin into an 
island fortress when the bells of the alarm tower gave warning of 
an approaching Tatar raid. The oaken 12th century walls remained 
until i 4^5‘"9S» when the present stronger and more lire-re.sisting 
walls were erected. The stone walls formerly surrounding the 
Kremlin and the Kitai Gorod on the west, north and north-easi, 
were destroyed in the i8th century and replaced by boulevards, 
and broad streets with gardens on either side have replaced the 
outer earthen walls and palisades. 

An irregular enclosure made in the reign of Catherine II. en- 
( loses the outer parts of the city, though the suburbs have extended 
far beyond it. In the 17th century the Kremlin lost its importance 
as a fortress and ornamental tent-shaped additions were made to 
the towers. The tsars and the patriarchs of the Greek Church 
resided within the Kremlin until the reign of Peter the Great, 
when the court was removed to St. Petersburg (Leningrad). In 
the 18th and early 19th centuries it fell into disrepair and many 
monuments of mediaeval Russian architecture were lost. The 
arsenal in the Kremlin was held by the pupils of the higher military 
schools against the Bol.shcvists in the 1917 rev^olution and the 
bombardment carried out by the latter damaged many parts of the 
Kremlin; the damage has been repaired as far as po.ssible. The 
Kremlin can now be entered only by special permission of the 
commandant. Within it along the only street, re-named Com- 
munist street, are the residences of former court ofTicials, within 
which the Kremlin Command and the more important Govern- 
ment officials of the Soviet Union are now housed. In the former 
Mo.scow Senate (1775-84) are held the meetings of »he All Rus- 
.sian Central Executive, the Central Executive Committee of the 
Union and the Councils of the People's Commissars (Scjvnarkom ). 
In this street are the Poteshny Dvoretz (Plea.sure Palace) 1650- 
51, a lofty green building, now undergoing restoration, the exterior 
of which has retained its i7lh century appearance; the Orujeynaya 
Palata (1849-51), built in pseudo-Russian style and organized as 
a museum of the decorative arts (1920-24) to which the more 
important treasures of tapestry enamel, jewelled and .silver work 
from the cathedrals and monasteries of Moscow and from the 
treasury of the patriarch of the Greek Church have been removed; 
and the Great Kremlin palace (1838-49), a Luilding in white 
Slone with a gilded cupola. Various congre.s.ses, including that of 
the Communist International are held in the former palace throne 
room. W’ithin the palace arc the tvremSy r^ oms erected in the i7lh 
century by Tsar Michael Feodorovitch for his suns and restored 
in 1836-49. Another wing of the palace, the (iranovitaya Palata 
(1473—90), consists of a single-vaulted apartment, a .slate reciip- 
lion room where Ivan the Terrible in 155.2 celebrated the conquest j 
of Kazan. Its painted frescoes were destroyed in 1612 during 
the Polish occupation. 

Cathedrals, Churches, etc. — To the east of the Great Krem- 
lin Palace is the cathedral square, surrounded by ancient churches. 
The cathedral of the Annunciation (Blagovycschenskiy) with its 
nine cupiolas, was erected by architects fron> Pskov (14S4-S9) on 
the site of an old church first built in 1397. The sacred pictures 
of Rublev (1405), on the ikonostas of the high altar, have been 
preserved. The Archangel cathedral was designed by a Milanese 
architect and built in 1505-09 on the site of the original 14th 
century cathedral. It contains the tombs of the t^ars, from Ivan 
Kalita (1340) to Ivan Alexeivich (1696), with the exception of 
Boris Godunov, whose body was removed in 1606 to the Troitza- 
Sergievskaya Lavra. Of the later tsars only Peter II. is buried 
here. In 1920-21 the cathedral was restored, and many additions 
of later centuries were removed. The cathedral of the Assumption 
(Uspenskiy Sobor) 1475-79, was designed by a Bolognese archi- 
tect, on the si*. V of the ancient church of the Assumption ( 1325)1 
which fell to ruins in 1472. It is in the Lombardo-Byzantine 
style, with Indian cupolas, and its Italian innovations are minutely 


described in the chronicles and were frequently copied in later 
Ru.ssian architecture. From the i6th century onwards it was the 
coronation church of the tsars. The frescoes were restored and 
covered with new paintings for each occasion, and the work of a 
commission api^ointed in 1912 was interrupted by the revolution, 
so that frescoes in various stages now appear in a partially re- 
stored condition. Near the south porch .stands the carved walnut 
throne of Ivan the Terrible, with a low relief illustrating the 
presentation of the insignia of the Imperial power sent to Vladimir 
Monomach by the emperor of Byzantium. 

The Polozhcnia Ris (Ordination of priests) cathedral was built 
in 14S4-86, by Pskov craftsmen, and has a beautiful porch with 
terra colla columns. A fantastic group of 11 small domes is 
formed from the cupolas of the church of “The Redeemer Behind 
the Golden Rails” (1635-36), (he church of the Crucifixion 
(1681) and the church of the Resurrection. The palace of the 
patriarch (1655-56), like the neighbouring cathedral of the 
Twelve Apostles, was converted, aficr the abolition of the 
patriarchate in the mid-eighteenth century, into dwellings for the 
monks. In 1918 restorations were begun and are still in progress. 
Opposite to the Uspen.skiy cathedral rises the lofty bell tower of 
Ivan the Great, one of the public works undertaken by Boris 
Godunov in 1600 to relieve the famine-stricken population. To 
the cast (d it are two other belfries, one, erected by the Italian 
architect Pelroche (1532-43), harbours the chief churchbell of 
Moscow, whose first stroke at midnight on Easter eve sets the 
bells of the other 350 churches of Moscow ringing, the other 
dating from 1624. The.se two belfries were damaged during the 
French invasion of 1812, but that of Ivan the Great escaped. Near 
it .stands the Tsar Kolokol, the largest bell in the world, recast in 
1735. During the fire of 1737 a piece of the bell broke off, and the 
bell itself, not yet hung, fell to the ground. 

Near the Spasskaya Gate is the former Vosnc.sensky nunnery 
(i3S()-93), restored in the 19th century, the burial place of the 
wives and sisters of the t.sars. The church of St. Michael Malein, 
with its i5lh century interior stone relief, has been converted 
into a mu.seum of old Rus.sian .sculpture. The i8ih century Little 
or Nicholas palace is now used as a club by the Kremlin military 
.school. The Chudov (Miracle) 14:11 century monastery, rebuilt 
in 1771, was formerly the re.sidence of the metropolitans of Mos- 
cow, and a State prison. Restorations undertaken in 1924 re- 
vealed ancient corridors and roams, ami the building is now a 
museum for Ihc objects of art from the famous Solovetzky monas- 
tery on the While sea, evacuated during the civil »var followinp 
(he 1917 revolution. In the monastery courtyard stands the 
cathedral of the Miracle of the Archangel Michael (1501), an 
interesting combination of the Vladimir-Suzdal and Italian styles 
Oj)j>ositc the Chudov monastery are the beautifully wrought 
ornamental Tsar Cannon (1586) and .several other ornamentec 
cannons. The now unsightly igth century barracks, the training 
.scho(jl for officers of the Red army, once had a beautiful faqade ir 
the classical style later removed by ordtT of the tsar Nicholai 
who considered it unsuitable to a barracks. The Kremlin arsena 
was the main store house for ammunition in Moscow until 191' 
and this enabled the officers of the Old army to hold out agains 
the Bolsheviks for some time and resulted in a damaging bom 
bardment of the Kremlin. 

The Kitai Gorod. — The Kremlin was the former residence o 
the aristocracy, and to the cast of it lies the Kitai Gorod, for 
mcriy the residence of the merchants. It is surrounded by a wa. 
constructed in 1534-38, and next to the Kremlin, is the mos 
ancient part of Moscow, as its narrow, irregular lanes indicate 
Kitai (Chinese), is suppo.scd to be derived from the Tatar wor 
for fortress. Since the 1917 revolution, the great Trusts, th 
People’s Commi.ssariats and other Government Offices have bee 
located here and the number of inhabitants is small, four-fifths c 
it being occupied by offices, an indication of the growth of bureai 
cracy. The Red Square, a kilometre in length and 130 metre 
broad, has the Kremlin wall on one side, with arcades now housin 
Soviet trade enterprises and the administrative office.; of the Rc 
army, opposite to it, and Lenin’s Mausoleum on another, and ll 
fantastic Pokrovsky or Vasili cathedral opposite to it. The latte 
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with its many coloured towers, was begun by Ivan the Terrible in 
1 554 to commemorate the conquest of Kazan, but not completed 
till 1679. It was used as a stable by the French cavalry in 1812, 
but restored in 1S39--45; it was converted into a Museum (1921- 
24) by the Soviet Government. The Red Square, with its stone 
tribunal, formerly the forum, market-cross and place of execution, 
has always been the centre of political life. 

Here, beneath the Kremlin ramf)arts, many fierce fights with 
Tatar raiders took place in the middle ages. In the 17th century 
an insurrection was crushed and the rebels executed in the square. 
The great trade routes from old Novgorod. Tver, the East and the 
Ordynka, or route from the Tatar Golden Horde converged on the 
Square, at the extreme end of which was the landing-place from 
the Moskva river, so that in times of ijcace it was a great market. 
It was the scene of a great demonstration during the 1905 revolu- 
tion. when the calling of the Duma, or national council, was ex- 
torted from the t.sar. Tn Oct. ujr; fierce fighting took place be- 
tween the Bolsheviks and the White army, and through it after- 
wards passed the tw’o great funeral processions of the victims of 
this civil strife. Since then w’orkers’ demonstrations and military 
parades have been regularly organized. 

Near the Kremlin walls are “The Graves of the Brothers,'* the 
five hundred Bolshevik men and women who lost their lives in the 
1917 revolution. In front of the graves stands the Lenin Mauso- 
leum, a strange w’oodcn structure, painted red, within w’hich lies 
the embalmed body of Lenin, and to which long queues of wor- 
shippers throng, w'hile other worshippers, quite close to them, 
throng to pay homage at the Shrine of the Iberian Virgin. Opipo- 
site the mausoleum, which is to be replaced later by a stone struc- 
ture, is a monument to the butcher from Nizhni -Novgorod who 
organized the troops that drove the Poles out of Moscow in 1612. 
At the northern entrance to the Red Square stands the State his- 
torical museum, built in 1883 on the site of the former Moscow 
university; to it were brought after the 1917 revolution the library 
and rare manuscripts of the Holy Synod, and a Dostoievsky sec- 
tion w’as added. Facing the historical museum is the 17th cen- 
tury Kazan cathedral, a memorial of the deliverance of Moscow 
from the Poles. Among numerous other beautiful examples of 
architecture arc the lovely Praise of the Holy Virgin church 
(J707), the New Maiden's convent (1524), converted into a 
museum in 1924, and the church of Gregori Novokesssariysky 
(166S-79;. 

Museums and Theatres. — The city has numerous museums, 
of which the most famous is the State Tretyakov gallery (1892), 
reorganized in 191S and enriched by some thousands of works of 
art taken from private collections and nationalized. The former 
Rumyantsev museum was dissolved in 1924, the works of western 
painters being transferred to the Museum of fine arts and those of 
Russian painters to the Tretyakov gallery. 

Of the 1 8 theatres of Moscow the most famous are the Moscow 
art theatre and the Meyerhold theatre; in the latter there are no 
w'ings, no scenery, no footlights and no drop-scene; word or 
gesture, aided by wooden screens and simple mechanical con- 
trivances, are the only methods of presentation. Its educational 
institutions include the Moscow State University, the Institute of 
Oriental Studies, the Academy of Fine Arts, Agricultural, Mining 
and Technical Schools, various Communist institutions, and some 
w'ell-equippcd schools, including experimental schools. There are 
schools attached to many factories, both for young workers and 
for adult illiterates. There are also several children s homes for 
the unfortunate orphan waifs, the legacy of the years of war, 
famine and social disorganization. Of the numerous organizations, 
clubs and societies, the most famous is the Executive Committee 
of the Third International (Comintern and others of note are 
the All Russian Association of Anarchists and Anarchist Com- 
munists, the Red International of Labour Unions (Profintern), 
the International Council of Peasants, the Central Union of the 
Co-operatives (Centrosoyus), the Communist Youth Association 
fComsomol;, various clubs for national minorities, the Central 
Peasants* home and the Children s club. 

History. — From its foundation in the 12th century until the 
end of the T3lh century, Moscow remained a dependency of the 


I princes of Vladimir, and was burned and plundered by the Tatars 
I in 1237 and 1293. Under Daniel, son of Alexander Nevsky (1261-. 
1302), the prince of Moscow acquired importance from his wars 
against Lithuania, and annexed Kolomna at the confluence of iho 
Moskva and Oka. In 1300 the Kremlin was enclosed by a strong 
earthen and timber wall and a policy of annexation by various 
means was consistently carried out by Daniel’s successors. Under 
Ivan Kalita (1325-41) the principality of Vladimir was incor- 
porated with that of Moscow. In 1367 the Kremlin was enclostMl 
by stone walls and the town successfully resisted Lithuanian ;ii- 
tacks under Olgicrd (1368 and 1371). Kalita’s grandson, Dmitry 
Donskoi, annexed Starodub and old Rostov, and took part in an 
attack on the Mongols at Kulikovo on the Don (1380). In 13S2, 
Moscow' was for the last time captured and plundered by the 
khan of the Golden Horde. By the end of the 15th century Mos- 
cow had annexed most of the surrounding districts, though it was 
not until the reign of Ivan III. (1462-1505) that the prince of 
Moscow claimed to be “Ruler of All Russia.’* Ivan IV. (1533- 
1584) annexed Novgorod and P.skov and subdued Kazan and 
A.strakhan, but many disa.sters fell on Moscow at this time. In 
1547 two conflagrations destroyed the greater part of the city and 
the Tatar khan of the Crimea advanced iigainst it, but had to 
withdraw. In 1571 he captured Moscow' and burned all the city 
outside the Kremlin; the annals record that of its 200,000 inhabi- 
tants only 30,000 remained. In 1591 the Tatars of the Crimea 
again attacked the city outside the Kremlin. 

During the latter half of the i6th and the whole of the 17th 
century, Moscow w'as the scene of much disorder and internal 
strife. Revolts against the favourites of the tsars were cru.shed 
with merciless ferocity with the aid of the strcltzy, a class of citi- 
zens and merchants rendering hereditary military service to the 
tsar. The .spread of the raskol or nonconformist movement and the 
news of the rebellion of Stenka Razin led to further severe re- 
pressive measures. In 1698 the strcltzy thcm.selvcs revolted and 
wore suppressed only after fearful slaughter by Peter the Great. 
In 1 703 Peter, wearied of the oppo.sition to his plans of reform, of 
the conspiracies of the boyars and of the distrust of the massc.«, 
founded the new capital of St. Petersburg (Leningrad), and Mos- 
cow declined for a time. Conflagrations in 1739, 1748 and 1753 
caused much misery, but led to the enlarging of the streets and 
squares. Under Catherine IT. some new buildings, the Senate 
House, the Foundling and other hospitals and the salt ston's 
were built and revival began. In 1812 came the disaster of the 
Napoleonic invasion. The Russian troops evacuated Moscow on 
Sept. 13, six days after the battle of Borodino {q,v.) and next day 
the French occupied the Kremlin. That night the capital was set 
on fire through the carelessness of its inhabitants and the stores 
in the bazaar were destroyed. The inhabitants abandoned the city, 
which was given up to plundering by troops of both armies. The 
burning of the city, however, was the signal for a general rising 
of the peasants against the French. The want of supplies, the 
impos.sibility of wintering in a ruined city continually attacked 
by Cossacks and peasants, compelled Napoleon to leave Mosco\^ 
on Oct. 19, after an unsuccessful attempt to blow up part of the 
Kremlin. After a few years of desolation, the city was rebuilt in 
the Ru.ssian “Empire” style. 

In the second half of the 19th century, following on the aboli- 
tion of serfdom and the development pf railroads and indu.stric.^. 
Moscow grew rapidly. Many large factories arose on the bank.^^ <■’ 
the Moskva, and the workmen settled in the Khamovniki district, 
once the abode of the serf weavers and the serfs of several nioii- 
astcries. This rapid development of the proletariat in poor con 
ditions of housing and labour, with no legitimate means of •> - 
dressing grievances, led to a growing feeling of discontent and the 
outbreak of 1905 was only suppressed after a fortnight’s h:nd 
fighting. After the October 1917 revolution fierce fighting ai^r i 
broke out, but the Bolshevists ultimately triumphed. Bei\vc«.n 
1917 and 1920, great hardships were endured by the population 
owing to the difficulties of food and fuel supply; winter condition.'^ 
of semi-starvation and lack of warmth were severe, and the pop”' 
lation diminished from 2,000,000 in 1917 to 800,000 in 19-*^' 
spite of the transference to Moscow of the administrative cenirc. 
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In igiS there were social revolutionary and anarchist risings. The 
terrible famine year 1920-21 added to the difficulties of provision- 
ing the city, as did the attempts to dispense with the use of money. 
After the introduction of the new economic policy, more normal 
conditions began to return. 

In 1923 electrification schemes were inaugurated to decrease 
the fuel famine (see Moscow, province), and a great influx of 
population again began. But during the famine ixiriod many 
wooden houses had been destroyed for use as fuel, for which pur- 
pose too, much of the wooden piivements had been remov’ed. No 
repairs had been carried out and building had ceased. Thus a 
serious and dangerous situation was created, not only by the lack 
of housing accommodation, but by the difficulty of supplying food 
to so vast a population. Repairs and building construction began 
in 1923, but the short building season hamjiers progress and it 
must be many years before living conditions in Moscow approach 
the normal. The supply of food, though better, is still inadequate 
and food queues are common. Overcrowding has most disastrous 
results in the case of infants, and in order to meet this aspect, the 
Soviet government has nationalised some former palaces and 
lurned them into creches for babies, and many factories al.so have 
creches attached where mothers may leave the children during 
the day. This does not, however, avoid the perhaps as serious 
stunting moral and physical results of overcrowding at a later 
stage and large building plans have been sketched by the housing 
commissions, though lack of capital hampers them. 

MOSCOW, a city of northern Idaho, U.S.A., go m. S. by E. 
of Spokane, near the Washington State line, 011 Paradise creek, 
at an altitude of 2,578 ft.; the county seat of J..atah county and 
the seat of the University of Idaho, ll is on Federal highway 
95, and is served by the CJreat Northern, the Northern Pacific 
and the Union Pacific railways. Pop. (1920) was ,5,956, 90V/ 
native white; (1928) local estimate 5,000, which is increa.sed to 
7,500 by the students and faculty of the university. The city is 
a trading and distributing centre for a rich non-irrigated region 
(part of the “Palouse country”;, producing chiefly grain, Jive 
stock and fruit. It has a large flour mill and meat-packing plant, 
creameries and other manufacturing industries. Tlie university 
(established 1889) has a beautiful situation on high ground south- 
west of the city. A southern branch is maintained at I’ocatello. 
Its campus and farm at Moscow cover Ooo ac.; its College of 
Agriculture maintains experimental sub-stations at Caldwell (320 
ac.), Sandpoint (170 ac.) and Aberdeen (80 ac.) and one of 180 
ac. at Felt, for experiments in dry farming and irrigation at high 
altitude; its School of h'orestry has an experimental tract «ind 
field laboratory of 640 ac. on Moscow mountain, 0 m. N. of the 
campus. The State Bureau of Mines and Ueology has its head- 
quarters at the university. Moscow was ettied about J870 and 
incorporated in 1887. 

MOSCOW NARODNY BANK, LTD. The original Mos- 
cow Narodny Bank (i.e., People's Bank) was the bank of the 
Russian C!o-operative Movement before the Revolution. Jl first 
established an agency in London in 1916. In 1919 this w'as trans- 
formed into an English Company under the title ol the Moscow 
Narodny Bank Ltd. with a paid up capital of ^250,000. Sub- 
sequent issues of capital have brought thi* authorized amount to 
ii, 000, 000 sterling, of which £750,000 is ni)W paid up. In addition, 
the reserve funds of the bank amount to £115,000. The .sharp 
of the bank are held exclusively by co-operative organisations in 
the U.S.S.R. The largest shareholders are the two leading co- 
operative banks, i.e., the All-Russian Co-operativ’e Bank ( 1 seco- 
hank) and the All-Ukrainian Bank (Vkrainbimk) holding between 
them 73% of the shares; Centrosoyu.>, rcpre.senling the Con- 
sumers Co-operative Movement, holds of the .shares, and 

the Agricultural Co-operative Societies (Selosoyusi, holding 
12.5%. Smaller Co-operative Societies accoun* for the 2% 
balance of the shares. , . . , „ , | 

The balance sheet figures .show the speed at which the Bank 
has developed its operations. The assets of the Bank on December 
1919, totalled £633,522, and on July 1928. t ey | 
amounted to £7,287,550. In the year 1920 the turnover was 
approximately £19,000,000. In the first ten months of 1928 it , 


exceeded £220,000,000. 

The principal purpose of the Moscow Narodny Bank is to 
finance the export and import operations of the Central Co-opera- 
tive organisations in the U.S.S.R. trading on foreign markets. 
Besides performing the usual banking operations the Bank acts 
as a medium through which credits may flow to the co-operatiVe 
organizations for financing their foreign trade. Such credits take 
the form of advances against goods in the course of export or 
stored abroad or in course of import into Russia, as well as the 
discounting of bills for the payment of purchases made abroad. 
The bank also assists co-operative organizations in financing the 
collection of raw materials for export, partly from its own rc- 
.sources and partly by discounting or redi.scounting or guaranteeing 
bills drawn by the exporting co-operative organizations. 

It is mainly concerned with the export of agricultural produce, 
i.e. dairy produce, butler, eggs, cheese, etc., furs, flax, hemp, tow, 
bristles, hor.sc-hair, poultry, tobacco, skins and hides. The imports 
into Russia in which it is chiefly concerned are tea, wool, agricul- 
tural machinery and implements, and tools of various kinds. 

In addition to its offices in London the bank has offices in Paris, 
Berlin and a representative in New York. It holds a controlling 
intere.st in the Uo-operative 'Pransit Bank in Riga, through which 
Russian operations in Latvia are financed. It acts as the centre 
abnuid through which the Russian co-operative organizations are 
brought into banking contact with leading banks in London, New 
York, Berlin, Hamburg, Paris, Belgium, Ilolland, Switzerland and 
('anada. It is naliirally giving si)ecial attention to the development 
of its relations with the co-operative and labour banks in England, 
France, Germany, Belgium and Switzerland and with the labour 
banks in America. Though its share-holders are Russians, it is an 
English company subject in all respects to Engli.sh law; its chief 
oftices are in London, and its main operations arc carried on in 
.sterling in aci onlance with British banking practice. (N. Ba.) 

MOSELEY, HENRY GWYN-JEFFREYS (1887-1915), 
Brili.sh physicist, was educated at Eton and Trinity College, Ox- 
ford. As lecturer in phy.sics in Rutherford’s laboratory at Man- 
chester university, then as John llarling fellow, and subsequently 
at Oxford, he worked first on radioactivity and finally he carried 
out a brilliant series of re.searchts proving the existence of a 
simple relationship between the X-ray spectrum of an element and 
its atomic number (g,v.), thus establishing a new and valuable 
method of chemical analysis and solving the outstanding problems 
of atomic structure and spectral lines (see Spectroscopy and 
X'KAY). He was killed in Galliixili on Aug. to, 191 

MOSELEY NUMBER, an alternative name for atomu 
numlier (r/.v.), owing to the fact that the first direct experimenta 
evidence for the allocation of atomic numbers to elements wai 
provided in 1913 by H. G. j. M,)seley (killed in action, 1915). 

MOSELLE, a depart ment of north-eastern France, formec 
of the portion of Lorraine which wa.s annexed by Germany ai 
the result of the war of 1870. Area, 2,403 sq. miles. Pop. (1926) 
6^^3.^6 i. It is bounded on the north and north-cast by Luxem 
bourg and Germany, including the Saar territory, on the eas 
and south-east by the department of Bas-Rhin, and on the south 
south-west and west by the department of Meurthe-et-Moselle 
The department is largely floored by I'riassic rocks, which forn 
a surface, for the most part, between 600 and 1,000 ft. above sea 
level, and are drained by the Moselle and its feeders, and it ha 
a number of small lake.s towards the cast. Across the Germai 
border, south-east of the Moselle, stand the heights of Th 
Hunsriick and the Palatinate, but the valley of the Moselle an 
the pa.sses of Saverne and Haguenau across to the Rhine valle 
have made this area a double gateway between Germany an 
France, and it has long been in spirit a frontier province of th 
latter. The average winter temperature, reduced to sea-level, i 
below 35*5®, the average summer temperature is above 66‘ 
thus giving conditions not very different from those of the Vosge: 
Being almost surrounded by higher land, the department has 
rainfall for the most part below 30 in. per annum. Moselle i 
a region in which, partly because it has taken great effort t 
transform the soil, and partly because wars have retarded soci; 
change, the traditional .system of concentrated villages an 
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infinite subdivision of strips has persisted. The valley of the 
Moselle in the region of Metz is famous for its vineyardSi There 
are very important mines of coal and iron in the department, 
and famous salt deposits. The chief industries are salt-working, 
mctal-founding, lime-burning and cement -making, and the manu- 
facture of glass, crystal, pottery and porcelain (Sarreguemines), 
machinery, chemical products, textiles, paper, wooden objects, 
preserved foods, brushes, boots and shoes, pipes and leather 
goods. There are nine arrondissements (Metz-urbain, the capital, 
Metz-rural, Boulay, Chateau-Salins, Forbach, Sarrebourg, Sarre- 
guemines. Thionvillc-east and Thionville-west), 36 cantons and 
763 communes. The department forms part of the Vlth. and 
XXW'th. military regions, and Metz is the seat of a bishopric. 

MOSELLE (Ger. Mosel), a river of France and Germany, 
314 m. long, a left-bank tributary of the Rhine. It rises on the 
west flank of the Vosges, near the Col. de Bussang. It first flows 
north-west, crossing the Hercynian gneisses, turns north at 
Remiremont, passes off the gneisses at Rpinal to cross the Trias 
and Juras.sic rocks. From Toul past Nancy, Metz and to Dieden- 
hofen it flows along a subsequent valley, after which it turns 
north-eastward to cross the Trias and Devonian rocks and join 
the Rhine at Coblenz. It leaves France below Diedenhofen, for 
a short distance forms the frontier between Germany and Luxem- 
bourg, and then enters Germany. The chief tributaries are the 
Moselottc, Meurthe, Seille and Saar on the right, and the Madon, 
Orne and Sauer on the left. Navigation for small vessels extends 
downwards from Fronard, a little below Nancy. The river mean- 
ders about in its lower valley, where are the vineyards from 
which the well-known Moselle wines are produced. {See Rhine.) 

MOSELLE LINE, the designation of a line of French barrier 
forts on the upper Moselle between the fortresses of £pinal and 
Belfort {see thc.se articles, also Meuse Line). This line, the 
separate forts of which commanded the relatively few lines of 
advance from upper Alsace through the Vosges, had for its pur- 
pose, in French policy and strategy prior to the World War, the 
deflection of a possible German invasion from Alsace to>vards 
Belfort, or towards the open gap between fipinal and Toul called 
the Trouee de Charmes, where it could be nipped in flank by a 
prearranged counter-stroke. 

MOSELLE WINES. The \dneyards of the Mo.scIle are of 
greater antiquity than those of the Rhine; they were originally 
planted by the Romans at a time when the Rhine was the bound- 
ary of the Roman empire. It is only from Treves to Coblenz 
that the vineyards of the Moselle produce white wines of truly 
great distinction, exceptionally fine bouquet and sufficient merit 
to command abroad much higher prices than local con.sumers are 
willing or able to pay. 

Under the name of Moselle are included not only the wines from 
the vineyards on both banks of the Moselle from Treves to Cob- 
lenz. but also those from the vineyards of the Saar and Ruwer, two 
tributaries of the Mo.selle. The Saar joins the Moselle a few miles 
above Treves; its finest vineyards are tho.se of Scharzhofber^, 
Bockstein, Geisberg and Euchariusberg ; very fine wines are also 
made at Scharzberg, Agritinsberg, Wiltingen and Oberemmel. 

In the valley of the Ruwer, a small river which joins the Mo- 
selle below Treves, some very delicate and fascinating white 
wines are made, none better nor better known than those from 
the ancient ecclesiastical vineyards at Grunhaus. From there to 
Coblenz, upon either bank of the Moselle, are grown the finest 
wines of the Moselle proper. To name but a few: Piesport and 
Braiinbergf on the left bank of the river, Berncastel, further 
north, on the opposite bank, and from thence northwards the vine- 
yards of Graach, Wehkn, 7 Mtingen and Trarbach, on the right, 
and those of Erdcfiy Machern and Urzig, on the left, are among 
tho.se which produce the most delicate Moselles, wines which are 
light, pleasantly dry, and possessing a “bouquet” which is as dis- 
tinctive as it is charming. 

Bibliography. — Andre L. Simon, In Vino Veritas (1913), The 
Blood of the Grape ^1920), Wine and the Wine Trade (1921), The 
Supply ^ Care and Sale of Wine (1923); Frank Hedges Butler, Wine 
and the Wine Lands of Ike World (1926) ; P. Morton Shand, A Book 
of Wine (1926), The Wines of Germany and other European Countries 
<1928). (A. L. S.) 


MOSER, JOHANN JAKOB (1701-1785), German juris! 
was bom at Stuttgart on Jan. 18, 1701. He studied at the Uni 
versity of Tubingen, where, at 19, he was appointed extraordinar 
professor of law. He moved to Frankfort-on-the-Oder in 1731 
but resigned on account of differences with the king of Prussia 
In 1751 he was recalled to Wiirttemberg as district counselloi 
and in 1759 was imprisoned at Hohentwicl on account of th 
steps he had taken in connection with this office against certaii 
tyrannical proceedings of the duke. In 1764 he was released ani 
was restored to office. He died on Sept. 30, 1785. Moser was th 
first to discuss in an adequate form the subject of Europeai 
international law. He wrote more than 500 volumes, his principu 
works being Deutsches Staatsrecht (1737-54), Neues deutschc 
Staatsrecht (1766-75), Deutsches Staatsarchiv (1751-57) 
Grundriss der heutigen Staatsverfassung von Deutschland (1754) 

See 5 chmid, Das Leben J. J, Mosers (1868) ; Schulze, J, 7 . Mose^ 
der Vater des deutschen Slaatsrechts (1869). 

MOSER, JUSTUS (1720-1794), German publicist anc 
statesman, was born on Dec. 14, 1720, at Osnabriick, where h 
became advocatus patriae (state attorney), and held other im 
portant legal appointments. He died at Osnabriick on Jan. 8 
1794. Moser’s ideas on history and economics exercised con 
siderable influence on Herder and Goethe. His principal work: 
were Osnabriicks Geschichte (2 vols., 1768); Patriotische Phan 
tasien (1775-86; new ed. by R. Zollner, 1871), in which ht 
pleaded for a national organic development of a state in th( 
place of arbitrary laws imposed by the sovereign. 

See his Samtliche Werke, cd. B. R. Abeken (10 vols., 1842-44) ; also 
J. Kreyssig, Justus Moser (1857) ; L. Rupprecht, Justus Mosers sozialt 
und volkswirtschaflliche Anschauungen (1892) ; K. Mollcnhaucr 
Mosers Anteil an der Wiederbelebung des deutschen Geistes (1896). 

MOSES (Gr. Mwva^s, Mwo-^s), the great Jewish lawgiver, 
prophet and mediator, and leader of the Israelites from Egypt tc 
the eastern borders of the promised land. The records of his life 
and work are noticed in the articles Exodus, Numbers, Deuter- 
onomy, where the several sources of the narratives are described 
He appears in Midian at the “Mount of God” (Horeb) dwellinp 
with its priest Jethro {q,v,), one of whose seven daughters he 
married, thus becoming the father of Gershom and Eliczer. Of 
his earlier life it was said that he was born in Egypt of Levite 
parents, and when the Pharaoh commanded that every new-bom 
male child of the Hebrews should be killed, he was put into a 
chest and cast upon the Nile. He was found by Pharaoh’s daugh- 
ter, and his (step-)sister Miriam contrived that he should be 
nursed by his mother; on growing up he killed an Egyptian who 
was oppressing an Israelite, and this becoming known, he sought 
refuge in flight. 

At the holy mount, Moses received the divine revelation and 
was commissioned to bring the people a three-days’ journey out 
of Egypt to sacrifice at this spot (Exod. iiii. 12, 18; v. 3, viii. 27). 
The deity revealed himself in a new name, Yahweh, and with 
signs and wonders fortified Moses for his task. On his return ho 
experienced a remarkable incident which is obscurely associated 
with the rite of circumcision. The plagues with which the relur- 
tant Pharaoh was coerced culminated in the destruction of all th«' 
first-born, and Israel escaped to the Red Sea. The pursuinu 
Egyptians were drowned and the miraculous preservation of the 
chosen people at the critical moment marks the first stage in the 
national history (jee Exodus, The). 

The other events need not be detailed. Kadesh (holy) was the 
chief centre. This was the scene of the “strife” at Meribah 
(striving) where Yahweh “shewed himself holy” (Num. xx. - 
a parallel account joins the name with Massah (trial, pr*iof) 
where Yahweh “proved” the people (Exod. xvii. 1-7). These two 
names (Deut. ix. 22, xxxii. 51) with their significant meanings 
recur with varying nuances (Ps. Ixxxi. 7, xcv. 8 seq.)^ Here 
in the wilderness of Shur, and possibly at En-mishpat (well 01 
judgment, i.e., Kadesh, Gen. xiv. 7), Yahweh made for Israel 
“statute and judgment” and “proved them.” This is apparently 
viewed as'the goal of the three-days’ journey (Exod. xv. 22-25’ 
In this district the defeat of the Amalekites is more naturally 1^' 
cated (Exod. xvii.; cf, I Sam. xxvii. 8) and here, finally, for sonic 
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1. The Mo.,u. of SulUn Ahmed, Constantinool. IJth 

teristically Turkish In Its development of Byzan . 

2. The Jumm. Musjid (Great Moa«ue>. Oelhh t 

in the l-'th century, showing typical Mogul lavishness in 

coloured marbles . . •■m. 

3. The Mosque at Samarra In ‘Iraq showinu ^ 

plicity of surfaces with polychrome faience tile 


4. The Court of the Mosque of Ibn Tulun, In Cairn. hcQun In 878. ar. almost 

pe'^fecl example of the early Syrian-Arabic-Egyplian arcaded mosque 

5. The Mosque of Omar fKubbel-ev-Sakhra) at Jerusalem, begun In 643, 

an .-arly Muslim variant of Byzantine forms 

6. Tl.o Mosnue of Sultan Abdul Medjid at Orf.ikoul, near Constantinople, 

showing the mixture of European and Mohammedan forms wn.ch was 
general in Turklrih 19th century architecture 

7. The Moto Musjid, Lucknow, India 
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e.iiLsc, now obscured, Moses and his brother Aaron (q.v.) incurred 
Vahweh’s displeasure (Num. xx. 12, xxvii. 14; Dcut. xxxii. 51; 
Ps. cvi. 3)* Pisgah or Mt. Nebo (the name suggests a foreign 
irofi), to the north-east of the Dead Sea became the scene of the 
death of Moses; his burial-place was never known (Deul. xxxiv.). 

Close study of the Pentateuch, in connection with the political 
:,n(l religious history of Israel as presented to us in other parts of 
the Old Testament, makes it difficult if not impossible to accept 
the tradition which ascribed to Moses every detail of Israel’s 
icgal and cultural institutions. It was inevitable that these should 
!)(.• traced back to the great hero, and there is evidence which sug- 
tre-sts that in some quarters other elements in Israelite life, rc- 
j)udiatcd by the orthodox Jew, were once attributed to him. The 
Mi.'ike worship of Jerusalem was thus assigned to him, and it is 
.jt least possible that at one time he was held to be the author 
of the bull worship of Bethel and Dan (II Ki. xviii. 4). 

Beyond question Moses must be regarded as the founder alike 
of Israel’s nationality and of Israel’s religion. His leadership in 
the Exodus and his prominence in the great covenant at Sinai 
/or Horeb) are hardly to be doubted. It was he who welded into 
one people the various kindred tribes under his leadership, and 
it was he who introduced Israel to \'ahvveh and Vahweh to Lsrael. 
But further details must be a matter of conjecture. Even the 
earliest code of laws in the Bible (Ex. xxi.-xxiii. ) is simjdy a 
local and national form of the civil law common to Babylonia, 
Assyria and the Hittites, and (since it pre.supposes an agricultural 
community) was probably adopted by Israel after the .settlement 
in Canaan. The familiar Decalogue (Ex. xx. 1-17) is sometimes 
attributed to Moses in its c.arlie.st form, but all we can say with 
certainty is that it probably represents the ethical principles he 
laid down. Yet, with all this doubt, the fact remains that Moses 
stands out as one of the grcate.st figures in history. 

(S. A.C.; T.H.R.) 

MOSES, ASSUMPTION OF, an extra-canonical .ipocalyp- 
tic work of the Old Testament. {See Apoc alyptic Litkkaturk.) 
It is a prophecy of the future relating to Lsrael, put into the 
mouth of Mo.ses, and addre.sscd to Joshua just before the great 
lawgiver died. Founded upon the book of Deuteronomy, it con- 
tains a brief history of Israel from Moses to the Messianic age. 
The most striking feature in this work is the writer’s .scathing 
condemnation of the priesthood before, during, and after the 
Maccabean period, and an unsparing depreciation of the Temple 
.serxices. 

The book has been assigned to most dales between the ck*ath 
of Ilerod the Great and that of Bar-Cochba; but the true date 
•ilJpears to lie between 4 B.c. and a.d. 30. Herod is already dead 
t vi. 6), hence it is after 4 B.c.; and Herod s aons arc to rule for 
shorter periods than their father, hence u must have been c()m- 
po.sed before these princes had reigned thirty-four years — i.e., 
before a.d. 30. But there arc grounds for assuming that a.d. 7 is 


16® S. Lat. They are rather light in skin colour. They are a 
sedentary and largely agricultural folk, living in reed and thatch 
huts, and wear brilliantly coloured cotton sleeveless home made 
tunics. They do not use canoes, but make rafts. The bow is their 
main weapon. Little or nothing is known of their original culture. 

Sec R. Schuller, in B. Biboloti, Alosctaw Vocabulary and Treatises 
(Northwestern University, Chicago, lyi;); A. D’Orbigny, L’ Homme 
America! n (Paris, 1839). 

MOSHEIM, JOHANN LORENZ VON (i 693-1 7 .S 5 ), 
German Lutheran divine and Church historian, was born at Liibeck 
on Oct. 9. 1693. He studies! at Kiel, and became professor at 
Helnistlidt in 1 723. His lustitnthmum historuic ccclcsUisticae libri 
IV. (1726), established his reputatitm. Mosheim was consulted 
by the authorities when the new university of Giittingen was be- 
ing formed; and in 1747 was made chancellor of the university. 
He died at Gcitt ingen on Sept. 9. Among his other works were 
De rrhiis chrisiianonm ante Const antinum commentarii (1753), 
Kitzcr-Geschichtc (2nd ed. 1748), and Sittcnlchre dcr beilificn 
Schrijt (1735-53). 

There are two English versions of the Institutes, by Archibald Mac- 
laine (17L4) and by Janies Murdock (1832). Murdock’s translation 
was re-ediled by J. S. Reid in 1848, and by H. L. Hastings in 1892 
The De rebus ehristianorum was translated by Murdock in 1851. See. 
C. Heussi, Johann Lorenz von Afosheim (190/)) . 

MOSLER, HENRY (1841-1920), American artist, was l)orn 
in New York city on June 6, 1841, (he family removing to Cin- 
cinnati when he was about ten years old. Studying drawing by 
him.self, he b(‘camc‘ a draughtsman for a comic paper, the Omnibus, 
Cincinnati, in 1855; in 1S59-61 he studied under James H. 
Beard, and in 1862-63, during the Civil W ar, was an art cor- 
respcnident of Harper's Weekly. In 1863 he went to Diisseldorf, 
where for almost thn*(! years he was at the royal academy schools; 
he .subsequently went to Paris, where he studied for a .short time 
under Ernest Hebert. His “Le Retour,” from the Paris salon of 
1S79, was the first American picture c'ver bought for the Luxinn- 
bourg. He ic’ceived a .silver medal in Paris 1S89, gold medal.s at 
Paris 18S8 and V'ienna 1893. Examjdes of his work are in the 
Sydney art mu.seum, N.S.W^, and the art museums of Springfield, 
Ma.ss., Cincinnati, ()., and New York. He died in New York 
on .April 21, 1920. Ilis son, Gu.slavc* Henry Mosler (1875-1 c)o6), 
a pupil of his father and of L(*c>n Bonnat, exhibit(*cl at the salon 
in Paris, receiving a medal for his “De TTofnndis” in 1891; his 
portrait of Gov. J. W. Stewart is in the Slate house, Montpelier, 
Vt., and his “Empty Cradle” is in the Toledo art club. 

MOSQUE, a building erected for Mohammedan religious .serv- 
ices, The early type of mosque is determined ny the position of 
the Mihrab or prayer niche indicating the direction of Mecca and 
the ritual custom of having all the worshippers arranged in 
parallel lines facing in this direction. Thus the Mihrab is placed 
in the centre of a long wall and accommodations for the lines of 
worshippers furni.shed by a scries of arcades parallel or perpen- 


probably the earlier limit. 

The author was not an Es.scne, for he recognizes anirnal sacri- 
fices and cherishes the Messianic hope. He was not a Sadducee, 
*or he looks forward to the establi.shmcnt of the Mcs.sianic King- 
dom (x.). Nor yet was he a Zealot, for the cjuietistic ideal is 
uphold (ix.), and the kingdom is establi.shed by God Himself (x ). 
He was clearly a Pharisaic Quietist, a Phari.scc of a fast disapipcar- 
ing type, recalling in all respects the* Chasid of the early Macca- 
bean times, and upholding the old traditions of quietude and 
rc.signation. His object is to prote.st against the growing seculari- 
zation of the Pharisaic party through its adoption of popular 
Messianic beliefs and political ideals. But his appeal vva.s in 
and so the secularization of the Pharisaic movement culminated in 
due course in the fall of Jerusalem. 

BmuocRAPHY.— .Sfe the edition by R. H. Charles ^'*97). and his 
article in Apocrypha and Pseudrpigrapha of the Old Testaminl (ea. 
Charles, 1913), vol. ii., where full bibliographies are 8*ven. ^ 

MOSETENAN, an independent linguistic stock of South 
American IndiauS, whose name is derived from thc^ Mose enes, 
one of its most important tribes. They bvc in northern Bolivia 
along the Beni river and east of it, approximately between 15 ana 


dicular to the wall in which the Mihrab is placed. The covered 
portion thus formed is usually a rectangle, wider than it is deep, 
enclosed by walls at the back and two ends, but open through the. 
final arcade at the front on to a court, frequently surrounded by 
I colonnades, and containing, in its centre, a fountain for ritual 
ablutions. Beside the Mihrab was placed the Mimliar, or pulpit, 
which usually consisted of a tall, .shrine-like platform against the 
wall, coverccl with a pyramidal roof, and approached by a long, 
straight flight of steps. In later mosques there was also frequently 
j a large raised jilatform suyiiiorled on arcades, known as a Dikkn, 
i from which portions of the service were read. At Mecca, the 
first mo.sfjue consi.sted of a .series of arcades surrounding a rec- 
tangular court in which was the Ka’ba, or sacred rock; obviously 
no Mihrab was necessary, and the arcades themselves, surrounding 
the court, formed the prayer hall. 

This primitive type of arcaded or colonnaded mosque under- 
went many changes in various parts of the Mohammedan world. 
As the Mohammedan builders were peculiarly apt at learning the 
technique of the peoples whom they conquered, mosque design 
necessarily absorbed different influences in each country; the 
influence of Byzantine art was especially strong throughout west- 
ern Asia. Five differing general schools may be recognized: First, 




Mosque of Sultan Selim, adrianople. Mosque called Yeni-Valideh-Djami Constantinople 


The mosque at CORDOVA is a moorish variation of the original simple arcaded type, that at AGRA SHOWS THE CHARACTER- 
ISTIC INDIAN MOGUL DEVELOPMENT OF THIS EARLY FORM. THE MOSQUE OF KAIT BEY OUTSIDE CAIRO SHOWS THE LATER TYPE OF 
EGYPTIAN MOSQUE WITH VAULTED HALLS AND A DOME. THE THREE TURKISH EXAMPLES SHOW THE SKILLFUL ADAPTATION AND DEVEL- 
OPMENT OF BYZANTINE DOME IDEAS WHICH MAKE THE BEST TURKISH MOSQUES MONUMENTAL AND LOGICALLY BEAUTIFUL 


(Jic school of Egypt and Syria; second, the school of north Africa 
and Spain; third, the school of Persia; fourth, the school of the 
Turkish empire; and last the school of India. 

Early Mosques. — It is in the early mosques of the first school 
that the primitive form appears most completely. The mosque of 
.Amru or Amr (begun 642) and that of Ibn Tulun (878), both in 
Cairo, and the Great Mosque at Aleppo (978) as well as that of 
Medina, in Arabia (707), are all remarkably complete examples; 
those of El-Aksa, at Jerusalem (685) and the great mosque at 
Damascus (707) are both built with materials taken from Chris- 
I ian churches. TTie result is necessarily different from the normal 
type, and the nave, transepts and aisle scheme of a Christian 
liasilica may still be recognized, despite the additional ranges of 
colonnades and the changes in direction. In both of these, more- 
over, the Byzantine decorative influence is marked, and especially 
in El-Aksa. mosaics are used in an entirely Byzantine manner. In 


the famous Kubbet-es-Sakhra or mosque of Omar (a shnii'’ 
rather than an ordinary mosque), a purely Byzantine plan, wiih ‘ 
circular domed central nave and surrounding octagonal aisles is 
used. Only the slightly pointed arches differentiate it from 
Christian building, and the whole bears witness to the power ol 
Byzantine tradition on early Mohammedan mosques, and 
the earliest example of a dominant dome, which later bcca; c 
characteristic feature of many mosques. 

The mosque of Ibn Tulun, at Cairo, is one of the earli' m 
which no Byzantine or Roman materials are used; the 
arch is used throughout and the decoration of the stucco ^ 
covers the rough construction already shows that preoccui’ ‘'m'’ 

I with flat surface ornament which is characteristic of later ^hi- 
hammedan art. ^ j 

By the time of the Mamelukes a love for more unencunil>r^ 
interiors, and a growing skill in domical construction had workr 
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profound change in Egyptian mosques, and led, as well, to a 
.ontinually growing richness of exterior treatment, and the use, 
liotli outside and in, of much rich stalactite ornament. Moreover! 

type of plan, originally used for colleges or niedre.^sehs, consist^ 
iiig of four great vaulted halls around a central square court, he- 
uime usual. The most beautiful example of this is the great 
mosque of Sultan Has.san at Cairo (135O); cverrmore rich in its 
ilecoration, and unusual in its plan, is the mosque of Kait Bey 
Outside the Walls (1472). 

These Egyptian and Syrian mosciues furni.sh excellent examples 
for tracing the development of the minaret (f/.t*.), the tower 
from which the call to prayer is given — an integral part of every 
developed mosque — ^from the primitive tower of Jim Tulun, with 
its outside stair, like that of an As.syrian ziggurat or pyramid 
temple, to the slenderness and rich balconies of Kait Bey. 

Moorish. — ^The Moorish school of north Africa and Spain, be- 
cause of its distance from Byzantine centres, preserved the primi- 
tive type of mosque plan even longer. The Great Mosque of Kair- 
a wan (begun 675) bears many resemblances to those of Ainru 
and Ibn Tulun. It is noteworthy, however, that in the Mihrab, 
dating from 837, although the capitals are still of quasi-Roman 
ly])e, the surface decoration aln‘ady api)roaches the Moorish 
type that flowered later in the Alhambra, and that perhaps due 
to Roman influence domes of considerable size appear at Imth ends 
of the central aisle leading to the Mihrab. Ecjually inimitive in 
its type is the great mosque at I'lem^en (J136); the same t>q)e 
is preserved in many other .smaller nioscjiies, siuh as those of 
Sfax (prior to the nth cenfuryl and the Great Mo.^(|UC at 
.Algiers (1018). By far the most important of the Moorish nios(iues 
is the Great Mosque at Cordova (begun 7S0 and much ex! ended 
in the loth century), so that the prayer chamber occupied the 
enormous area of 148,000 sq.ft., with i6 rows of arcades. The 
whole is decorated with a lavishness unknown in other examines 
of the style and is noteworthy for the complicated hitcrlacing 
arches, the doubling of the arcades, the intricate pla.sler orna- 
ment and the frequent use of cusped arches. 

Persia. — In Persia, the tradition of Sassanian vault building, and 
of polychrome, glazed tiles led to mosques of a characler entirely 
ilifferent. Thus, all hough the plan of the great nnwjue of Isfahan 
(lu'guii 7O0, enlarged jo8o, repaired in the »b(h and ijlh cen- 
luries) retains the many columned prayer hall or maksourn and 
thi- great court of the })ri;iiilive tv pc, it has a slruclural grandeur, 
a/id an architectural character, totally different, as the centre ol 
each side of the court is occupied by an enormous vaulled iharn- 
Iht oi>ening on the court by a great arch, and instead of the inlri- 
'ale relief ornament there exist large simple surfaces to receive 
exc|uisitc polychrome tiles. 'Ihroughout l’i'r.-.ian mosque design 
domes have an importance not observable m Egypt or Moorish 
countries, and are frequently of bulbous outline. During the? 
15th and i6th centuries the colonnaded prayer halls disapjieared 
ill favour of large, .square, domed interiors, occa.sionally sur- 
rounded by lower vaulted side aisles, as in I he Blue mo.scjue at 
Tabriz (1437—68), famous for its faience mosaic; the imperial 
mosque at Isfahan (1612) retains the original court with its four 
impressive porches, but all the covered portions are roofed with 
vaults. The main prayer hall, covered by a bulbous dome, and 
pre?ceded by the enormous pointed arched porch, flanked by slim 
minarets, is perhaps the climax of Persian n’osc|ue design. 

Turkish. — It is natural that the Ottoman school riiould be the 
closest to Byzantine tradition. The Great Mosetue al Konieh 
^ 1 220) show's a mixture of influences — Persian, Syrian, Bvzantine, 
Armenian. The monumental doors are Persian, but the use of 
carved, relief ornament borrow’s much from early Armenian 
churches. In the Yechil-Medrcs.sch or collegiate mo.sijue at Nycca 
( 1420), the Byzantine influence is already dominant ; dome forms, 
the use of alternate dark and light stones, and the entire composi- j 
tion are wholly Byzantine. The green mosque at Brusa (begun I 
^424) is noteworthy in its attempt to combine with the purely 
Byzantine domed scheme details such as stalactite ornament, 
doors in niches, surface decoration and elaborated pendentives 
which are distinctly Mohammedan, arri developed from both 
Persian and Syrian sources. 


The capture of Constantinople by the Turks in 1453 consoli- 
dated a tradition already strong — the attempt to build a mosque 
which should be structurally Byzantine, but decorated with details 
Mohammedan and especially Persian. The development of the 
mosques of Constantinople and Adrianople, from the simple dome 
of the Mosque of the Conqueror, at Constantinople (bepn imme- 
diately after the conejuest ), by the Greek architect Christodoulos, 
and built with materials taken from the church of the Holy 
Apostles, to the piled ma.s.ses of the Achmedieh mosque (1609), 
is continuous. In the piling up of dome over dome and half dome 
the expression of buttressing masses and the consistency of exte- 
rior effect*, as well as the creation of vast, unencumbered interior 
spaces, the Ottoman architects went far beyond the precedent 
set them in S. Sophia. Although Persian tiles, and the rather 
garish interior painting never equalled the Byzantine marble and 
gold mosaic as interior decoration, the climax W'as reached in the 
rnoscjiie of Suleiman the Magnificent by Sinan (1557), w'hosc 
beautiful silhouette is almost matched by the simple dignity of 
it.s interior. In the i8th century, daring lightness of construction 
was sought at the expense of every other quality, as in the little 
mosque called Nour-i-Osmanieh, “the lantern of Osman,” whose 
dome, carried «)n four great arches, seem.s almost to float. In de- 
tail. however. European influence was making itself felt, and the 
building of mos(iues rapidly declined. 

Indian. — Indian mos(|ui?s usually betray the Persian origin 
of (he Muslim concjuerors. Never! hele.ss, as mo.scjue building con- 
tinued. more aiul more native inlluem es made themselves felt. In 
the moscjue of Ajineer (bi‘gun 1200) the plan is of characteristic 
early mosijue lyiie, save that the arcades an; covered by typical 
Jaina octagonal domes, but the front to the court, with its high, 
central arch, capped by twin minarets, is ba.sicaliy Persian. In the 
nios(|iie of Kulub at Delhi, of approximately the same dale, the 
plan is .similar, hut the details entirely Indian, and the great min- 
aret (.see illustration under Tower), with its rnas.serl alternation 
of vertical and horizontal shadow.s is characleri.stically Indian. In 
the iqlh and 15th centuric.s, as in the nioscjues at Jaunpur (Red- 
giite mu.s(|ue and Jumma Musjid ) the Indian delight in beam con- 
struction and the distru.st of the arch give a character essentially 
non-Muslim. Under the Moguls Iheii! was a new' influx of north- 
ern Muslim influences; the empiTor Berlier called to his service 
several pupils of Sinan from Constantinople, and the following 
hundred years saw the Great Mosciues of Agra, Bija]nir and 
Eathepur-Sikri, and the later work at Delhi, in which the Indian 
love for rich surfati*, the Mogul lavi.shness in the u.se of gleaming 
while marble, often inlaid with coloured stones, and a character- 
istic use; of pointed, cusped arches, combined with the J*ersian 
love of great size to produce results of vivid lieauty. The most 
iinj»or{;jijt examples are the Greii .Mo.sque al Agra (middle 16th 
century), the mo.sciucr of }‘aih«*pur-Sfkri, nearly contemporary, 
c'specially remarkable for its magnificent gateway, and the I'earl 
mo.-.(|ue at Agra, of the middle 1 vth century, famous for its simple 
and delicate inlay.s. 

Chinese. — Mosques are common in C'hina, but, in almost every 
ropect follow Chinese temple preceilent slavi.shly. Frequently the 
only thing which difterentiales them from ordinary Chinese 
temjfles is the existence of a Mihrab in the form of a point ecj arch 
niche, as in the mo.sc|ue at Hangchow, with decoration distantly 
basc'd on Arabic sourc es. 

Modern. — ^The most inlere.sting of modern mosques is that at 
Paris, by Fournez, Manloul and Eustache ( 1922-24). This, built 
generally on the; model of the Medre.s.seh Bou Anania at Fez is a 
beautifully planned, carefully detailed and lavishly executed mod- 
ern interpretation of 14th century Moorish design. 

See H. .Saladin, Manuel d'Art Mmulmun, v. i., 1907. See also 
Moiiammkdan AkciinivCTCkF,. (T. y. h.) 

MOSQUITO, the name applied to species of blood-sucking 
flics belonging to the family Ctdicidae, or gnats, of the order Dip- 
tcra (q.v.). Prior to the year 1899 mo.squitocs received very little 
attention from entomologists and relatively few species were 
known. At the end of the 19th century the researches of Ross in 
India and Grassi in Italy proved that mosquitoes are the agents 
concerned with the dissemination of malaria, and the establish- 
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ment of this important fact has led to the collection and study 
of these insects in all parts of the world. About 1,500 species of 
mosquitoes are now recognized and it is probable that the number 
of kinds actually existing is nearly 2,000. 

Mo.squitoes bear a close general likeness to many harmless 
midges {Chironomidac) but may be distinguished by the following 
characters. (1) The lower lip or labium is prolonged into an elon- 
gate proboscis which forms a sheath enclosing the needle-like 
mouth-parts (fig. i). (2) The presence of scales on the body, 
wings and other appendages. (3) The costal vein runs completely 
round the wing. (4) The antennae are densely plumose in the 
males and less hairy in the females, while the palpi project for- 
wards and are not pendulous. 

The family occurs in all parts of the world and although the 
tropics are much richer in genera and species than northern lali- 
lucles. mosquitoes are abundant even in arctic regions. Under the 
latter conditions they are found during the short summer and 
often occur far from the haunts of man and even in regions unin- 
habited by quadrupeds. In these lands they may go through a 
number of generations without tasting blood, nevertheless the 
blood-sucking instinct is so strong that they rarely fail to avail 
themselves of the first opportunity for responding to it that may 
present itself. As a rule the blood-.sucking habit is confined to the 
female which differs from the male in po.s.sessing piercing mandi- 
bles: the males largely feed on plant juices and the females 
apparently subsist upon a similar diet in the absence of blood. 

Breeding Habits. — The early stages of all mosquitoes are 
passed in water, more usually fre.sh and less often salt or brackish 
water. Some domestic mo.squitoes will breed in small accumula- 
tions of water in discarded cans or other vessels: the larv’ae of 
other species occur in natural pools or ditches, while there are 
kinds which inhabit collections of water in hollow parts of trees 
or in the water-collecting receptacles of certain plants. Among 
other peculiar situations are pools flooded by the sea at high tides, 
mountain streams, wells, and the salt waters of Saharan oases. In 
each of these different habitats certain species of mosquitoes reg- 
ularly breed and it therefore follows that knowledge of such facts 
is of vital importance in mosquito control. The eggs are usually 
deposited on the surface of the water and the number laid by a 
single female varies from 40-J00 up to 300 or more. They may be 
depo.sited singly as in Anopheles or in com{)act mas.^es or rafts as 
in the common Ciilex pipiens. The larvae are very active, with 
large heads and jaws and possess a pair of '‘brushes'* which waft 
food-particles into the mouth. Their food chiefly consists of 
minute fragments of vegetable or animal matter, but some species 
are carnivorous, preying upon 
other, or even their own spxicies. 

Larvae of the group Ciilicinae 
have a prominent breathing 
syphon on the 8th abdominal 
segment and when taking in 
air this organ jx^rforates the 
.surface film, the creature itself 
hanging head downwards. In 
the group Anophelimc there is 
no respiratory syphon and they 
usually lie horizontally just be- 
neath the surface film with the 
plate bearing the spiracles in free 
communication with the outside 
air. The pupae of mosquitoes 
are active creatures, crescentic 
in form, and breathe by means of a pair of respiratory trumpets 
which break the surface film of the water when air is taken in. 

The Anopheline mosquitoes generally have spotted wings and 
rest with the body and proboscis in one straight line, often 
obliquely with the supporting surface: the Culicinae, on the other 
hand, rest with the body parallel with the supporting surface and 
with the proboscis inclined at an angle with the thorax (fig. i). 

Many species of Anophclinae act as carriers of the pathogenic 
organism of malaria and in Europe one of the commonest kinds 
thus implicated is Anopheles maetdipennis. Aedes aegypti (often 


known as Stegomyia fasciata) which is concerned with the tran 
mission of yellow fever belongs to the Ctdicinae (fig. 2). The le 
rible disease of elephantiasis is due to a parasitic worm being di 
seminated by various mosquitoes, one of the most important brii 
the common tropical species Culcx fatigans. Other human ;ii 
animal diseases are spread by mosquitoes (see Entomouh, 
Medical). ' * 

Control Measures. — ^Various measures for controlling moMju 
toes have been introduced. Freedom from the attacks of thest* ii 

sects is largely obtained by livii 
in mosquito-proof dwellings ( 
by utilizing mosquito curtail 
while sleeping. A variety of .suj 
stances have been recommendi 
for application to exposed par 
of the body, essential oils ( 
various kinds being largely at 
vised. The destruction of mo 
quitoes in dwellings may be ca' 
ried out by the fumigation ( 
rooms, while traps in the form i 
boxes, lined with dark blue i 
black cloth, which can be readil 
closed, have been recommendei 
The elimination of standing wati 
and the drainage of marshy lane 
afford the chief means of redudr 
the larval breeding-places. Are:i 
of water which cannot be don 
away with are treated with oil i. 
oil mixtures which spread to fon 
a thin covering film, thus destroying the larvae as they come to th 
surface to breathe as well as acting as a deterrent to egg-laying f( 
males. Wells require screening while tanks and irrigation canii 
may be stored with species of fish which are known to dcvoi 
mosquito larvae. Large areas of shallow swamps, rice fields an 
bayous in the United States have recently been dusted with Pan 
green discharged from aeroplanes, which has resulted in ih 
destruction of the larvae and this method appears to promi.'^ 
cxten.sive developments in the future. 

Bibliograpuy. -The literature on mosquitoes has assumed enormoi 
proportions; some 26 species of mosquitoes occur in the British Isli 
and most of them are admirably described by W. I). Lang, A Hum 
book of British Mosquitoes (London: British Museum, Nat. 
JO20). Much useful information relative to the British forms an 
control measures is also given in the pamphlet by F. W. Edwan 
and S. P. James, British Mosquitoes (British Museum: Nat. His 
Economic series 4A, 1925). For the North American .species, L. ( 
Howard, H. G. Dyar and F. Knab, The Mosquitoes of North au 
Central America (Washington, 1912-17, 4 vols.) is a storehouse a 
information: a handier and more recent treatise is H. G. Dyar, Th 
Mosquitoes of the United States (Proc. U.S. National Museurr 
vol. Ixii., 1922). For control measures see W. E. Hardcnbiir^j 
Mosquito Eradication (London and New York, 1922) ; W. V. Kin: 
and G. H. Bradley, Airplane dusting in the Control of Mdorh 
Mosquitoes (U.S. Dept, of Agric., Circular 367, 1926) ; see also text 
books of medical entomology. (A. D. T.) 

MOSQUITO COAST or MOSQUITO RESERVE (Mos 

quitia or Reserva Mosquita), a section of the eastern coast 0 
the Republic of Nicaragua, once held as a protectorate by th« 
British Crown, and now comprised largely in the Province 0; 
Department of Zelaya, Nicaragua. It includes the important lowi 
of Bluefields, the town of Prinzapoica on the river of the sami 
name, and much of the territory involved in various Nicaraguan 
revolutions on the Caribbean coast. The name Mosquito coast 
is sometimes applied erroneously to the whole eastern st aboaic 
of Nicaragua and often to the adjoining region of Mosquitia n- 
Honduras, i.e., the coast region as far west as the Rio Negio 01 
Rio Tinto. The Mosquito coast is more accurately defined, 
ever, as a narrow strip, about 40 m. wide, skirting the Caribbean 
sea from ii® 45' to 14® 10' N., a length of about 225 
The northern boundary would be along the Wawa river, tnf 
western on the edge of the Nicaraguan highlands, and the souibcrn 
along the river Rama. Bluefields, with a population ol abou 
8,000, is the capital and the most important town. 
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Fig. 1. — RESTING POSITIONS OF 
(LEFT) MALARIA MOSQUITO (AN- 
OPHELES) AND (RIGHT) CULEX 



CULTURE 

Fig. 2. — AEDES AR6ENTEUS (STE- 
GOMYIA CALOPUS). A CARRIER OF 
YELLOW FEVER 
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The Mosquito coast is named from its ancient Indian inhabit- 
ants, the Mosquito or Misskito Indians, see below (the corruption 
of the name is attributed to the first European settlors). The In- 
dians still have a loose tribal orpaniijation, but arc completely 
mixed with negroes escaped from the plantations in colonial times 
or wrecked on the shores here. The first white settlement was 
made in 1630, on two small cays or islands by representatives of an 
ICnglish chartered company of which the earl of Warwick was 
chairman and John Pym treasurer. The English established a 
protectorate over the Mosquito Indians in 1655 and claimed 
this suzerainty until 1850. The United States, Spain and the 
Central American republics disputed this claim, and it was finally 
settled by the Clayton-Bulwer Treaty between the Uniteil States 
and Great Britain, under whose terms Great Britain withdrew her 
claims to the Mosquito coa.st in return for the mutual pledge, 
with the United States, that neither power would fortify, colonize 
or exercise dominion over any canal that should be built through 
Central America; this was later revist*d under the Hay-Paunce- 
fote Treaty of igoo. (Srr Panama Canal.) I’rior to the Clayton- 
Itulwer Treaty, however, there had been various efforts to estab- j 
lish British colonies in the Mosquito Reserve, but with little \ 
suicess, and in 1848 the seizure of Greytow’n (San Juan del 
\orte), farther down the Nicaraguan coast, by Mosquito In- 
dians, with British support, aroused excitement and protest in 
the United States, and w'ar was talked of. 

Greytown was the eastern terminus of the proposed Nicaraguan 
canal, and the move ujKm it was taken as indicative of Great 
Britain’s determination to build a British canal through Nicaragua, 
'fhe matter was clo.sed by the Clayton-Bulwer I’reaty tw^o years 
later. The British Government delegated its protectorate of the 
Mosquito coast to Honduras, in jSsg, but this was unsatisfactory 
both to Nicaragua and to the Mosquito Indians, and tiy the 
Treaty of Managua, in 1860, Great Britain ceded to Nicaragua all 
claims to the eastern coast of Nicaragua, from Cape Gracias a 
Dios, the jirescnt border point between Honduras and Nicaragua, 
to Greytow'n. Autonomy was granted the Mosquito Indians 
within the Mosquito coast deliminated above. It was also pro- i 
vided that the chieftain of the tribe* should receive a subvention 
of £1,000 a year until 1870. On his death in 1864 the Nicaraguan 
GovernmenI declined to continue the payment to his successor, • 
or to recognize his authority, but local Indian government con- j 
tinned despite this lack of Nicaraguan suiiporl. Jn 1S80, the j 
question, which had been referred for arbitration to the emperor | 
of Au.stria, was decided in favour of the Indians, and the sover- 
eignty of Nicaragua was limited by non-interference in local 
affairs. This almost complete autonomy continued for 14 years, 
when the Indians voluntarily surrendered It and on Nov. 20, 
1894, were incorporated into the Depaiip’ent of Zelaya of the 
Republic of Nicaragua. (W. Tiio.) 

Ethnology. — The Mosquito Indians of the Atlantic littoral of ; 
Nicaragua are a mi.xed race ba.sically South American in culture, j 
Although discovered by Columbus in 1502 they did not come into ! 
contact w’ith Europeans until the rise of the buccaneers in the 
J7th century. As a result of this association they have a strong 
infusion of both white and negro blood. Linguistically the Mos- 
quito are allied to their neighbours, the Sumo, and both tribes 
may be related to the Chibcha of Colombia. Culturally the Mo.s- 
quito are canoe-using people, manufacturers of wooden bowls and 
spoons, bows, flutes, hark cloth, etc. They have several elaborate 
ceremonies marked by the excessive use of intoxicants and by 
conical masks suggesting those found among Amazon valley 
tribes. They have a tradition that long ago they lived on the 
Pacific coast between the Lake of Nicaragua a.nd the ocean. 
Driven out by northern inv'Mers, they moved to the present 
Department of Chontalcs. Being attacked again, they recalled 
in ancient prophecy that they never could be driven from the 
Atlantic coast and they moved there under the leadership of 
^he national hero, Wakna. Under his son, Lakia Tara, they con- 
quered the coast from Honduras to Costa Rica. About a.d. 1 100 
some strange people of higher culture .settled in their territory 
for a time, but finally moved away again 

See E. G. Squier, Notes on Central America (1855) ; Walther Leh- ; 


mann, Zentral Amcrika, 1 tcil, i. band (1920). 

MOSS, a seaport and watering place of Norway, in Smaalenene 
amt D'ounty), on the Oslo Fjord, 37 m. S. of Oslo by the Gothen- 
burg railway. Pop. (1927) 8,453. Here was signed, on Aug. 14, 
1814, the convention which united Norway to Sweden. It has 
sawmills, shipbuilding, and a waterproofing industry. 

MOSSAMEDES: see Angola. 

MOSSLEY, market town, municipal borough, Mossley parlia- 
mentary division. Lancashire. England, lol m. N.E. from Man- 
chester on the L.M.S. railway. Pop. (1921) 12,703. It lies on the 
river Tame, near the boundary between Lancashire, Cheshire and 
Yorkshire. The Huddersfield canal glasses it. Ancient earthworks 
(Bucton castle), w'ilh a Roman road passing them, occur outside 
the town. Mossley has foundries, mill works, woollen factories 
and large cotton-spinning mills. It was incorporated in 1885. 

MOST, JOHN JOSEPH ( iS4f)-i9ob), German anarchist, 
w'as horn in .Augslmrg, Bavaria, on Feb. 5, 1S46. He worked as a 
bookbinder in Germany, Au.stria, Italy and Switzerland (1863- 

and then became editor of Sociali.st papers in Chemnitz 
and Vienna, both supiiresseil by the authorities, and of the Frcie 
Presse in Bi‘rlin. For his attacks on ])atriotism and on conven- 
tional religion he was repeatedly arrested. From 1874-78 he sat 
in the German Reiehstii}’, but he failed to be re-elected, was ex- 
pelled by thi* Siicialisi firgaiiization, went to France, which he 
was forced to leave in 1879, and finally settled in London. There 
he founded Die Freiheit, and after being imprisoned for the views 
expressed in this journal, he went to America and resumed its 
publication in New \*ork. Me again suffrred imprisonment in 
iSSb, 1SS7 and 1902, and died at New^ York on March 17, 1906. 

Ills works inrliirli*: Prolrtnrier Liederhuch (5th ed., 1875) and Die 
Bastille am Piotiensve: Blatter am winem Cefdntinis-Tanehuch 
(1870). See also his Memoiien (New York, ; R. Rocker. J. Most 

Das Leben eitie\ Hehellen ( ; K. Drahn, Jahann Most (1925). 

MOST, a town in N.W. Bohemia, Czechoslov^akia, on the 
river Bela. Siluat(‘d in the ci‘ntr'* of a great lignite basin it is the 
headquarters of the Stati? mining authority and the seat of many 
varied industries including sugar, chemical, iiorcelain and shoe 
factories, l)ri*weries and metallurgical undertakings. A long and 
stormy history is due to reasons reflected in its modern importance 
as a railway juni tion. Pop. 27,354, with a strong and 

growing Czeih minority. 

MOSTAGANEM, chief lov/n of an arrondissement in the 
department of Oran, Algeria, 44 m. F..N.E. of Oran, on a plateau 
278 ft. high, half a mile from ihe Mediterranean coast. The 
town is separated into Euroiiean ami native c|uarlers by a deep 
ravine, the Ain Sefra, through which pas.ses a considerable stream. 
The native quarter, called I'ijit, occupies the eastern slotx^s of the 
ravine and the level ground .(b(>ve, and is dominated by the 
kubbas of two marabout.s. A railway line, 122 m. long, connects 
Mostaganem with Tiaret, another line links it with Arzew and 
Oran. 

Mostaganem appears to date from Ihe time of the Almoravides. 
It passed inl(» the pos.se.ssion of the rulers of Tlemqen and was 
captured by Arouj liarbaros.sa in 151b, and became |)art of his 
brother Khair-eil-lJin's kingdom. In the 16th century the town 
enjoyed a jxriod of great commercial j)rosi>erit.y, and its ixipu- 
lation rose to 40,000. The re-awakening of the town dates from 
the French occupation in 1833. Mostaganem was yjartly de.stroycd 
in November 1927 by a flood. IV)p. 26,355, of whom 12,639 ‘'^re 
Europeans, 10,411 being French. 

MOSTAR, the capital of Hercegovina, Yugoslavia, lies on the 
Narctva, just .south of the celebrated Narctva defile, amid gaunt 
and rugged mountains. It is on the road and railway from Sera- 
jevo to Ragu.sa, and during the Austrian occupation (1908-18) 
all heavy traffic between Bosnia and the Adriatic passed through 
Moslar. Pop. (1921) 18,176. A beautiful bridge, 61 ft. high, 
probably i6th or 17th century Turkish work, here crosses the 
river; some antkiuarians, however, ascribe its foundation to the 
Romans, who certainly had a settlement here. Mostar is the 
seat of a district court and of both a Roman Catholic and an 
Orthodox bishop, and has a large Orthodox cathedral. It po.ssesscs 
a gymnasium, State schools of viticulture and horticulture, and 
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a State stud farm. The principal industries are wine, tobacco, 
fruit, vegetables and walnuts. Anthracite is found in the district. 

The present name of the city is derived from the Serbo- 
Croatian mostf a bridge, and star^ old. Its earlier Slavonic name 
was Vitrinicha. Immediately upon their conquest of Hercegovina, 
the Turks chose it as their headquarters. Within a few miles are 
the sources of the Buna, a small affluent of the Naretva, which 
issues from a cavern amid scenery noted for its wild grandeur. 

See Sir G. Wilkinson, Dalmatia and Montenef^ro (1848) vol. ii.; J. 
Asboth, Ati Ofirial Tour through Bosnia and Herzgovina ( i 8 qo ) ; R. 
Mnnro. Bosnia and Herzgovina (F^dinhurgh, lyoo), pp. 170-188. 

MOST FAVOURED NATION CLAUSE, in a commer- 
cial treaty, an article which concedes to the State with which it is 
concluded whatever advantages in the matters compri.sed within 
its stipulations have been allowed to any foreign or third State. 
Tt does not in itself directly confer any particular rights, but sums 
up the whole of the rights in the matters therein mentioned which 
have been or may be granted to foreign countries. The value of 
the privileges under this article accordingly varies with the condi- 
tions as to these rights in each State which concedes this treat- 
ment. 

Prior to 177S, a promise of most favoured nation treatment 
when granted tvas universally understood to mean a promise of 
treatment equal to the best which might be accorded to any other 
country, regardless of the terms under w’hich special favours to 
other countries might be conferred. Owing to discriminations and 
exclusions by other countries, the United States found this inter- 
pretation too wide. In their first commercial treaty, that with 
France of April 30, 1803, Art. VUI. provided that “the ships of 
France shall be treated upon the footing of the most favoured 
nation in the ports of Louisiana.” France accordingly claimed that 
the advantages granted to Great Britain in all ports of the United 
States should be secured to France in the ports of Louisiana. This 
claim was rejected by the United States upon the ground that the 
clause did not say and could not be undcr.stood to mean that 
France should enjoy as a free gift that which was conceded to 
other nations for a full equivalent. In the treaty of commerce 
between Great Britain and the United States of July 3, 1815, 
which took the place of the Jay Treaty of 1794, it was provided 
that “no higher or other duties shall be imposed on the importation 
into the territories of Ilis Briinnnic Majesty in Europe of any ar- 
ticles, the growth, produce or manufacture of the United States, 
and no higher or other duties .^hall be imposed on the importation 
of any articles, the growth, produce or manufacture of His Brit- 
annic Majesty’s territories in Europe, than arc or shall be payable 
on the like articles, being the growth, produce or manufacture of 
any foreign country.” Great Britain regarded this clau.se as uncon- 
ditional and maintained that if one of the parties in a treaty with 
a third power gave a lower tariff on any such articles, the other 
party w’as entitled al.so to be charged at the lower rate. 

The American interpretation of the most favoured nation treat- 
ment has been upheld by the Supreme Court of the United States 
in Bar tram v. Robertson, 122 U.S. 116, and Whitney v. Robert son, 
124 L'.S. 190. 

The same conclusion was reached by the court of customs 
appeals as to concessions for reciprocal considerations made under 
s. 3 of the Tariff Act of 1897, in ^haw and Co. v. United States^ 
i Ct. Oust. App. 426. The Court said, “S 3 of the Tariff Act 
1897 w’as a general law; its attitude toward every nation W'as uni- 
form. It offered no special favour to France or Germany or Italy 
or any other country. Every foreign nation was treated alike by 
the terms of the law. It was equally within the opportunity of 
England to negotiate a reciprocity treaty as it was within the 
opportunity of France.” 

This American interi)retation is regarded by Oppenheim as 
unjustifiable (International Law, vol. I., p. 750; and by Sir 
Thomas Barclay a.s resting on policy alone and no sound principle 
of law (Problems of International Law and Practice, p. 138). It is, 
however, approved by De Marten.*; (Trait a de Droit International, 
vol. II., ss. 5T-55), imd by Westlake (International Law, vol. I., 

P 283). 

The opinions of De Martens and Westlake are to be preferred. 


The American interpretation rests upon a sound legal princip 
The law looks to the intention of the parties to an agreenit t 
Nations, like individuals, when they have granted mutual conn 
sions for valuable considerations, do not usually intend to give t 
benefit of such concessions to third parties for nothing. If thi 
do, they usually take care to say so in express terms, and dt) n 
as a rule leave it to be inferred from a vague general stipulatic 
This is not only good law, but .sound common sense. 

Whatever jurists may think, however, in practice the Ameri(, 
interpretation has to be taken into account. For instance, t 
treaty between Great Britain and Uruguay of July 15, 1899, 
cifically re.stricts the application of the existing most favour 
nation clause: — “It was also agreed that the stipulations co 
tained in the treaty which is to be renewed do not include case s 
which the Government of . . . Uruguay may accord spec, 
favours, exemptions and privileges to the citizens or products 
the United States, of Brazil, of the Argentine Republic, or 
Paraguay in matters of commerce. Such favours cannot 
claimed on behalf of Great Britain on the ground of most favour 
rights as long as they are not conceded to other States.” 

Post-War Treaties. — Since the World War the United Stat 
has made a number of commercial treaties with an unconditioi 
most favoured nation clause. In the treaty with Germany of D( 
8, 1923 (existing treaties between the Allied and A.ssociati 
Powers and Germany having lap.sed) the clause is as follows 
“with respect to the amount and collection of duties on impor 
and exports of every kind, each of the two High Contract ii 
Parties binds it .self to give to the nationals, vessels and goocl.s 
the other the advantage of every favour, privilege or immunil 
which shall be accorded to the nationals, vessels and goods of 
third State, and regardless of whether such favoured State sh: 
have been accorded such treatment gratuitously, or in return f 
reciprocal compensatory treatment. Every such favour, privilei 
or immunity which shall hereafter be granted to the nationn 
vessels or goods of a third State shall simultaneously and unco 
ditionally, without request and without compensation, be extench 
to the other High Contracting Party for the benefit of itself, i 
nationals and vessels.” 

But from this all-inclusive provision the United States exccii 
its treatment of commerce with Cuba and its possessions. Coa.^ 
wise traffic is also excepted. This measure is thus a compronii 
between conflicting views. “The introduction,” says Mc('lur 
“of preferences in the matter of shipping would, in any but If 
narrowest sense, be inconsistent with, and would in all probabilii 
practically destroy the development of an unconditional mo 
favoured nation tariff policy.” 

When before the Committee on Foreign Relations thi.s tren' 
was declared to be a model for subsequent commercial treat 
and accordingly similar agreements with similar reservations lla^ 
been reached with Brazil, Czechoslovakia, Dominica, Estoni 
Finland, Greece, Guatemala, Hungary, Latvia, Lithuania, Nn 
ragua, Rumania and Siam. 

Since the Peace Treaty of 1919, Great Britain has entered int 
a great number of treaties of commerce and navigation in wbi( 
she has taken care to make the unconditional character of il' 
most favoured nation treatment quite clear. 

The commercial treaty between France and the Scychelli 
islands of April 16, 1902, having been denounced, the convent io 
between Great Britain and France of June 5, 1920, contained ]»!■- 
visions entitling certain products of the Seychelles islands to tn 
lowest custom duties applicable to similar products of fo^ip 
origin in France and giving a preference to French wines import t 
into the Seychelles islands. 

In the Treaty with Latvia of June 22, 1923, the Janguajre n 
the most favoured nation clause becomes more precise and nn^J^ 
ditional. The relevant provisions are as follows: -—“Art ' 

shall be between the two Contracting Parties 
of commerce and navigation. The subjects or citizens of V . 
the two Contracting Parties shall have liberty freely to ^ ^ 
their ships and cargoes to all places and ports in the tern on ^ 
the other to which subjects or citizens of that Party are or 
permitted to come, and shall enjoy the same rights, pu' 
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liberties, favours, immunities and exemptions in matters of com- 
merce and navigation, as are or may be enjoyed by subjects or 
citizens of that Party. The subjects or citizens of each of (he 
Contracting Parties shall not be subject, in respect of their per- 
sons or property or in respect of their commerce or industry, to 
any taxes whether general or local, or to imports or obligations 
of any kind whatever, other than those which are or may be im- 
posed upon subjects or citizens of the most favoured nation.’' 

“Art. 2. The Contracting Parties agree that in all matters re- 
lating to commerce, navigation and industry, any privilege, favour 
or immunity which either Contracting Party has actually granted, 
or may hereafter grant, to the ships and subjects or citizens of 
any other foreign State, .shall be extended simultaneously and 
unconditionally, without request and without compensation, to 
the ships and subjects or citizens of the other, it being their inten- 
tion that the commerce and industry of each Party .shall be placed 
in all respects on the footing of the most favoured nation." 

“Art. 5. Articles, the produce or manufacture of the territories 
of one of the Contracting Parties, imported into the territories of 
the other, frcim whatever place arriving, shall not he subject 10 
other or higher duties or charges than those paid on like articles, 
the produce or manufacture of the territories of ,'iny other foreign : 
country. Nor shall any prohibition or restriction be maintained or | 
imposed on the importation of any article, the produce (»r matui- 
tacture of the territories of either of the Contracting Parties, into 
the territories of the other, from whatever place arriving, which 
shall not equally extend to the importation of (he like articles 
being the produce or manufacture of (he territories of any other 
foreign country.'’ 

“Art. 6. Articles, the produce or manufacture of the territories 
of either of the Contracting Parties, exported to the lerri(»)ries of 
(he other, shall not be subjected to other or higher duties or 
charges than those paid on the like articles exportcal 1 1 any other 
foreign country. Nor shall any prohibition or restriction be im- 
posed on the exportation of any article from the territories of 
either of the Contracting Parlies to the territories of the ollurr 
which shall not ttqually extend to the e.x|)ortation of the like article 
to any other foreign country." 

“Art. 7. As an exception from the general undertaking given 
by the Latvian Government to accord the most favoured nation 
treatment to the commerce of His Britannic Majesty’s (iovern- 
ment, it is understood that His Britannic Maje.sty’s Government 
will not claim the benefit of any customs preferences or other 
facilities of whatever nature which are or may be granted by 
Latvia in favour of Russia, Finland, Fsthonia or Lithuania in re- 
gard to Russian, Finnish, Esthonian or Lithuanian goods respec- 
tively. so long as such preferences or facili .ies arc not extended by 
Latvia to any other foreign country." 

A similar commercial convention was entered into on July 24, 
1923, by the British empire, France, Italy, japan, Greece, Rumania 
and the Serb-Croal -Slovene State of the one part and Turkey of 
the other. 

In the treaty of commerce between Great Britain and Germany 
of Dec. 2, 1024, the most favoured nation treatment of the pro- 
visions of the treaty with Latvia is followed, subject to certain 
reservations as to favours granted or to be granted to third 
States. Similar provisions are contained in the treaties of com- 
merce of Germany with Spain (May 7, 1926) and with Switzer- 
land (July 14, 1927). 

In the treaty of Nov. 24, 1926, between Italy and Greece the ; 
most favoured nation clause is expressly unconditional except as | 
to favours to be accorded to adjacent States w’ith a view to j 
facilitating frontier traffic, such frontier zone not to extend more : 
that 15 kilometres. The fullest mo.st favoured nation treatment is j 
accorded in the treaty between Switzerland and Czechosiov ^i^i | 
Feb. 16, 1927, as regards importation and exportation, subject to 1 
these exceptions: “fi) In exceptional circumstances in regard to | 
war supplies; (2) for reasons of public security; (3) to meet re- j 
quirements of health and veterinary regulations with a view to \ 
the protection of animals and plants against disease, in.sccts, para- j 
sites and other dangers of every kind: (4) in order to subject : 
foreign goods to prohibition or restrictions which arc or may in 


future be imposed within the count r>' of internal legislation or 
the production of or traffic in and transport or consumption oi 
native products of the same kind. This applies particularly tc 
goods w'hich are the subject of a State monopoly in the territorj 
of one of the Contracting Parties.” 

Numerous similar treaties might he mentioned, but it must 
suffice to say that the most favoured nation clause which imme- 
diately after the War fell into disfavour, has again found genera', 
acceptance. In view, how’cver, of express rc.servations, of at- 
tempts not infrequently made to avoid its consequences, and ol 
! the various interpretations i)laced upon the clause even when 
! clearly expressed, it has been suggested that a standard form of 
I the clause and its interpretation .should be adopted by an inter- 
national conference, which might be in.serted in commercial treaties 
and whiih would grant the most favourable treatment, without 
restrictions nr conditions, equal to that granted or to be grantee 
to any third Stati*. 

Sir l.nifiur of Nalioii'i I'rcaly Srnrs for text of treaties; G. W, 
Wickersham, Krfiort lOt M ost-h'avourvd-^ation Clause, Publications oi 
! the Leauiie of Nations W LcMial, ig-*;, v. 10; Amerietin Journal oj 
I hilernatiomil J.mo, vol. ..2, supp. no. i, 1 ij ( 1928). ( 11 . H. L. H.) 

MOSUL, .a vilayet, one of the divi.sions into w'hich Mesopo- 
tamia was divi(U‘;l under Turkish rule, corresponds roughly to 
ancient .X.s.syria. The vil.iycM which included the .sanjaks of Mosul, 
Shehrizt)r and Sulaimaniya had an area of about 29,000 sq.m., 
although the :n tiial area in dispute betw'een 'I'urkey and ‘Iraci, and 
finally included In the kingdom of 'lra(| in K.uh has an area of 
over 35.000 .s(|.m. The vilayi'l li(‘s mo.st I v on the eastern bank 
of the Tigris: it is separated from the Billis vilayet and the 
iK'wI)' constituted Hakkiari on (he north by a boundary w'hich, 
with slight modilK ation.'^ follows the so-called Bru.^’sels or Brant- 
ling line which runs east from the Tigris through the Slopi and 
Lower 7 'iari country to the neighbourhood (if (he Gadir Pass. On 
(he east the frontier line runs through the IVrsian mountains 
induding the head-w'at(’‘rs of the (\istern triliutaries of the Tigris. 
'I'he vv»*.stern frontier is a purely artilicial line thnnigh the Syrian 
(le.serl : Ibighdad vilayet forms the .southern boundary The whole 
vilayet liclongs geologically t(/ the Zagros mountain system and is 
(if immense import an(’e strat(‘gically becaus(^ these mountains 
and their northern outliers form a v'ery necessary and almost im- 
pr(‘gnable prot(‘r(ive zone to Baghdad and consequently th(? whole 
kingdom of 'Iraq, W'hich w’ould have been seriously threatened 
had the vilayet rernaiiK'd in Turkish hands. Kronomi(ally the 
value of Mosul is equally great. It contains vast oil re.sources 
as yet practically untapped, it forms one of the principal grain 
growing regions of Tra(|, whil(' the mountain areas produce wool, 
hides, gall-nuts and gum. Admim'strativTly the vilayet is now 
dixided into the liw'as of A»’bil, Kirkuk, Mosul and Sulaimaniya. 
The yiopulation, w'ho.se e.xafl figure is uncertain, estiinales ranging 
from half to (hree-(|uarters of a million, is mainly Sunni Muslims. 
It includes Kurds, who live in valley villages for nine months in 
the year and migrate to the mountains of Zakho and Amadia in 
the .^ummcT, nomad .Arabs, ('hristians, who constitute a very 
.spc(ial problem (see History below L 1 ’urks, Vezedis and Jew's. 

Sec* Report of ike Commission of the Leaf^ue of Nations on the 
hfosul Boundary (102.4-25) and “I'he. (l(H>griij)hy of tlic^ Mosul 
Boundary” (Major Lloyd, Crofiraphical Journal LVJII. 1926). 

(L. H. D. B.; 

HISTORY 

By thc^ Armistice of Mudros hostilities were .susp(;nded between 
Great Britain and Turkey from midday Ucl. 31, 1918, at which 
time the British had advanced to a ])osition north of Shergat, 
60 m. .south of Mosul. Nevertheless on Nov. 3 Gcnc^ral Casscls 
informed the Turkish authorities that he had been ordered to 
advance beyond the armistice line and occupy the town of Mosul. 
This apiiarent violation of the armistice terms was subsequently 
declared to be justified by Article 7 of the armistice which laid 
down that “in the case of any situation arising which might men- 
ace the .«^ecurity of the Allies, the latter shall have the right to 
occupy all strategic points.” The Turks on the other hand main- 
tained lhat no such menace existed and protested strongly against 
this action on the part of Great Britain. Later on, further ad- 
vances were made by the British forces: on Sept. 30, 1924, a pro- 
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visional frontier known as the Brussels Line was proposed by 
the Leapue of Nations and accepted by both Great Britain and 
Turkey, pending a final settlement of the dispute. This Brussels 
line was at its nearest points no less than 150 m. north of the 
armistice frontier. It ran from the Hazil to the Khabur river, 
then across the mountains north of the valley of the Great Zab 
and then due east to the Persian frontier. Roughly speaking it 
runs on the crest of the mountains cut through by the three rivers 
named. 

The Mandate of Traq including the vilayet of Mosul wms 
undertaken by Great Britain on behalf of the League of Nations; 
yet the question of the ultimate possession of the vilayet figured 
prominently in the discussions at the Lausanne Conference (g.'u.). 
Clause 3 of the Treaty of Lausanne provided that the dispute be- 
tween Britain and Turkey should be brought before the League 
of Nations unless settled by agreement within nine months; the 
Turks had agreed to this on Lord Curzon assuring them that “the 
decision of the council upon which the Turkish Government will 
be repre.'icnted, will have to be unanimous, so that no decision 
can be reached without your con.sent.” 

In accordance with the Treaty of Lausanne, direct negotiations 
began in Constantinople during May-June 1924. Sir Percy Cox, 
the British representative with a view to securing a complete 
scientific frontier and a home for the As.syrian refugees demanded 
further the three Cazas of Julamerg, Beil-ul-Shabab (the ancient 
Bctmanin) and Giavar lying north of the Brussels line; the 
Turks on the contrary refused to abate their claim to the whole 
of the former Mosul vilayet. The negotiations proved fruitless. 
In August the matter came before the League, which appointed 
a commi.«ision to study the question: in September the Turks 
crossed the provisional frontier and drove some 8. 000 Assyrians 
:o take refuge in Amadia, where they were supixirted by the 
Iraq Government. Thereupon at a special meeting in Brussels 
in October the League defined a provisional frontier, the Brussels 
line, w’hich Turkey agreed to accept as a status quo. The Com- 
nission reached Baghdad in Jan. 1925 and sugge.sted that Mosul 
should be left to Turkey if Britain intended to withdraw from 
Iraq in 192S. but as.signed to Traq if Britain was willing to under- 
ake a mandate for 25 years. j 

Turkey contended that the League could not give a binding 
decision; the question was referred to the Hague Court, and was 
sending when further militar>’ movement. s by the Turks in the 
leighbourhood of the Brus.sels line in Sept. 1925 resulted in the 
violent deportation into the interior of Turkey of Chri.stians living 
mmediately to the north and in some ca.se.s even to the south 
jf the provi.sional frontier; while .some 3.000 Chaldeans took 
*efuge in a destitute condition in Traq. The League appointed a 
iecond commission to examine the complaints on both sides and 
•cpxjrt any violations of the frontier. 

This report was presented to the League in December and left 
10 doubt as to the hanshnes.*! with which the refugees had been 
landled by the Turks. The ruling of the Hague Court — that an 
rbitral decision w’as binding — had already been received; but 
he Turkish delegate refu.sed to accept the decision of the League 
nd withdrew. Turkey how’ever renewed her prop>osal of a 
)Iebiscite of the Mosul population, and further offered (1) a 
our nation Pact (Britain. Turkey, Traq and Persia) which should 
uarantee the integrity and independence of Traq; ( 2; the cession 
f the valuable Dyala basin containing some of the oil fields of 
he vilayet and the main .source.^; of 'Iraq's irrigation. In the ab- 
ence of ih» Turkish ^if legatc, the League awarded Mosul to 
raq under (» rtain conf' ions which w’ere accepted by the British 
[ousc of Commons five days later. 

The Inclusion of Mosul in Traq was finally agreed by the 
eaty signed or. behalf of Great Britain, Traq and Turkey at 
ngora on June 5. By this treaty Turkey accepted the 

russels line with sm.ill modifications as the frontier between 
urkey and Traq, the (xart line to be determined by a mixed 
immissif»ri on the spot A pact of security for ten years was 
freed between Great Britain and Turkey and Traq. Turkey 
ijoys a .share in the royalties on Mosul oil for a pxtriod of 25 
•ars. Subsequently an agreement was reached on the compen- 


sation to be paid for Turkish public works in the former vilayet. 
An exchange of notes following the treaty gave Turkey the option 
of capitalizing her share of the oil royalties at a present value 
of ^500, 000. This was an important event both for politics and 
oil. 

The final Turko-'Iraq boundary line was a compromise arrange- 
ment between Great Britain and Turkey and as such it deprived 
the surviving As.s>rian Christians of their old mountain home.s 
in the Hakkiari and Jelu region in the north, leaving the people 
south of the line as refugees, and their homes north of it. It broke 
into tw'o the heart of historic Kurdistan and separated from each 
other the two sections of the Kurdish race — the Bohtan and the 
Bahdinan. It interfered wnth the time-honoured trade route as 
carried on by river rafts, cutting off the regions of Jezire-ibn-Omar 
and Sairt politically from their natural market at Mosul. Finally 
it destroyed the chances of an evolution of the Kurdish tribes as 
a nationality for generations to come. On the other hand it did 
prevent the renewal of war, at this particular time the most valu- 
able service that could be rendered in this part of the world. 

In the summer of 1927, the mixed boundary commission as 
provided by article 3 of the treaty completed the delimitation of 
the frontiers by laying down sign-posts and boundary marks. A 
convention was signed between the three parties concerned in 
November ratifying the final agreement. 

Bini.ioe.RAPHY.— E. G. Mears, Modern Turkey (1924); Minutes of 
the Thirty-Fifth Session in Leaf’ue of Nations Official Journal f6th 
Year, No. 10; Geneva, 1925) ; Report of the Wirsen Commission on 
the Frontiers of Turkey and 'Irak (League of Nations, 192s) ; Report 
of the Laidoner Commission (T.,rague of Nations, 1925) ; H. C. Luke. 
Mosul and its Minorities (1925); La Question de la Frontier^ enirr 
la Turquie et I Irak (iq 2()) ; V. F. Minorsky, The Mosul Question 
(1926). The text of the treaty of June «>, T92O is printed as a White 
Paper (C.d. 2072 of iq2()). See also La Question de Mossoul iqiS-2^ 
(Turkish Red Book). (A. S.) 

MOSUL, the third most important town of modern Traq. 
the other two large towns being Baghdad and Basra. Mosul lies 
on the right bank of the Tigris in 27° N. 43® E., opposite the 
site of ancient Nineveh, and 230 miles north-we.st of Baghdad. 
The population is estimated at between 70,000 and 90,000, mostly 
Mu.slims, all hough the city contains a number of people of vari- 
ous sects, among the most noticeable being the “Christians of SI. 
John the Baptist” a remnant of the Gnostics. The Churches be- 
longing to these sects are some of the most interesting feature.^ 
of the town. The most important Muslim building is the great 
Mosque, formerly a Christian Church. The streets con.sist of 
narrow undrained lanes. The hou.ses are made either of sundried 
bricks or of local stone .set in gypsum cement. The river is here 
675 yards broad and is crossed by a bridge of boats. Mosul is 
the centre of an ancient agricultural district and the town is the 
chief market for the local products of cereals, fruit, sheep and 
goals. There are a large number of flour mills. Although thi‘ 
city no longer produces muslin, to which it originally gave the 
name, a good deal of weaving is still done there. As a natural 
corollary of the live stock production of the neighbourhood con- 
siderable leather work is done, especially shoe making and tan- 
ning. The metal workers of Mosul have also acquired a just fanu\ 
especially the sect of St. John the Baptist already referred to. 
In exchange for these products Mo.sul imports cotton goods, iron 
and copper, and carpets. The position of Mosul trade is how- 
ever seriously hampered by geographical conditions and by a In k 
of modern communications. So long as trade was conduct lhI by 
ancient and primitive methods the position of Mosul was wry 
favourable. It lies on the Tigris valley road to Aleppo, the 
road to the west, avoiding the danger of the Bedouins. B 
municates with the Persian gulf by the Tigris river or the 
road, via Baghdad; there are communications with Samsiin on tin- 
Black Sea by mule or waggon to Diarbekr, and from that point on 
rafts down the Tigris. Mosul also lies on a caravan route <0 
Persia via Erhid and Rowandiz. It must not be supposed tli^b 
caravan methods of transport are obsolete in this region; vviihin 
the last year a new route has been opened up into Persia 
Rowandiz, the caravans taking uj> tea and returning with nlnjoiK > 
and dried fruits, but this caravan route .short circuits Mo.sul an^ 
goes to railhead at Kerkuk. The trade of Mosul looks main) 
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southwards towards ^Iraq and the Persian gulf and in this direc- 
tion it is singularly badly equipped. To the north and west Mosul 
is neither worse off nor better than most of the other towns and 
it can pick up railhead at Aleppo. South however it is in a bad 
position. Down the Tigris to railhead at Shergat is a desert road 
through an uninhabited country. The trade down the river is 
limited to downstream traffic, excellent for the export of Mosul’s 
^rain, but not permitting a return trade. The foothill road pa.sses 
by populous centres, and has a railhead at Kerkuk. If the rail- 
way is continued through Erbil to Mosul as has been suggested, 
Mosul will then have an outlet for her trade in the natural direc- 
tion and is likely to prove one of the most important producing 
centres in ‘Iraq, and to revive its importance for the southern 
trade and also as a railhead for northern Mesopotamia and Kurdi- 
stan. 

Bibliography. — Colonial Office Reports (annually) H. C. Luke, 
Mosul and its Minorities 192.^. 

MOSZKOWSKI, MORITZ (1854--] 925), Polish musical 
composer, was born at Breslau on Aug. .?3, 1854, and studied at 
Dresden and Berlin. In 1897 he settled in Paris. He was a 
jirolific composer both for pianoforte and for orchestra, but is 
lies! known by his Spanish dances, written for four hands on the 
piano, and his waltzes. His opera Boahdil was performed at 
Berlin in 1892. He died in Paris on March 8, 1925. 

MOTACILLIDAE: sre Wagtail; Pipit. 

MOTET, a musical art-form of paramount importance in the 
i6th century. The word is of doubtful etymology, and probably 
has more than one origin. Thus motulus suggests modulus or 
melody, and probably connects with motetus or motelluSy which 
designates one of the middle parts in early vocal compositions. 
On the other hand, the Italian word motietto (diminutive of 
motto) suggests the French mot (in the sense of bon mot) and is 
a.s.sociated with a profane art-form contemporary with ♦he con- 
ductus and rondel of the 13th and T4th centuries. 


The only mature art-form denoted by the word motet is that of 
1 6th century pieces of liturgical polyphonic music in one or two 
(rarely more) continuous movements. The word is, however, 
used for any single Latin-text composition in continuous form, 
not set scctionally verse by verse, and not forming a permanent 
part of the mass. Thus Palestrina’s Stabat mater is included 
among his motets; though the text is metrical and rhymed, and 
the style is that of the homophonic litanies. The title of motet is 
also loosely used for non-ecclesiastical works, such as the dedi- 
catory motet at the beginning of Palestrina’s fifth book. 

The most important kind of motet is that which is written for 
a particular holy day. Such motets are sung between the Credo 
and the Sanctus of the mass. They are often founded on the 
Gregorian tones of their texts, and the mass is founded on the 
same themes, thus giving the whole service a musical unity which 
has never since been approached in any Church music even under 
Bach. When a motet was not founded on Gregorian tones it was 
still possible for the composer to design a mass on the .same 
themes, and the titles of i6th century masses, when they do not 
indicate a secular or diplomatic origin, indicate either the motet or 
the Gregorian tones on which they are founded. The accompany- 
ing illustration is one of the most perfect examples existing, and 
the illustration in the article Mass shows how Victoria uses the 
themes of this motet in his mass with the same title. In the pres- 
ent illustration, the bar-strokes (unknown in i6th century part- 
books) are drawn irregularly so as to show the free rhythms. Typ- 
ical points are the runs and slow triple rhythm at “gaudent”; the 
not e-against -note swinging rhythm at “amicti stolis albis” and the 
naive illustration of “sequunlur Agnum.” When .such a motet is 
associated with a mass it is a crime to perform the mass without 
it. Sometimes one composer founded a mass on another com- 
poser’s motet; thus Soriano’s fine Missa, Nos autem gloriariy is 
based upon a motet by Palestrina, and Palestrina’s Missa Quern 
dicunt homines is on a motet by Willaert. When a motet was in 


Original notation a 3rd lower, but this is about the pitch intended. The note is Hypomixolydian (Vlll). 'J'he first note in the treble is a 
Long breves =4 semibreves. 
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T. L. da Victoria, ist book of Motets. 
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two movements the second movement always ended with the last 
clauses of the first, both in text and in music, thereby producing 
a distinct impression of da capo form. 

In later times the term motet indicates any piece of Church 
music of clearly single design, regardless of language or of place 
in a liturgy. Bach’s motets are great German choral works in 
several movements, with no written accompaniment, though there 
h internal and external evidence that they were accompanied from 
score by the organ. The Motet Choir of the Thomas-schule at 
Leipzig w^as Bach’s second choir, junior to his Cantata Choir. 
Handel's motets belong to his Italian period and are Latin can- 
tatas with instrumental accompaniment. (D. F. T.) 

MOTH, in entomolog)', any lepidoptcrous insect in which the 
antennae or feelers taper to a point or, if clubbed, as in butterflies, 
the two wing- of a side are held together by a bristle or frenulum; 
the latter device is never found in butterflies. (Sea Lepidoptera.) 

MOTHER, the female parent of a child. The word, like 
father, is common to Indo-Eur. languages (cf. Ger. Mutter, Lat. 
mater, Fr. mbre). The Skt. viata points to an original deriva- 
tion fr^iin a stem ma, to measure, or make. As a title “mother” 
is applied to the head of a religious community of women. (For 
‘ mother-of-pearl” see Pearl.) There is a particular application 
of “mother” to the scum which rises to the .surface of a liquor 


during the process of fermentation, and also to a mass of gumm: 
stringy consistency formed in vinegar in the process of acetoi 
fermentation, hence known as “mothcr-of -vinegar” (^see ViNi 
CAR). This is probably derived from Du. niodder, mud, mire. 

MOTHER-OF-PEARL, a substance which lines the intcri( 
of many species of molluscs; it is similar in nature to the pea 
itself. Its beautiful iridescence and lustre are due to that wcl 
known optical phenomenon, the interference of light. It is extei 
sively used in decoration for inlays, for the handles of knives an 
for cheap jewellery. (See Pearl; Light.) 

MOTHER RIGHT: see Matriarchy. 

MOTHERS’ PENSIONS: see Pensions in the Unitk 
States; National Insurance; Widow^s' and Orphans’ I^nsion^ 
MOTHERWELL, WILLIAM ( 1797-1835), Scottish pod 
antiquary and journalist, born at Glasgow on Oct. 13, i 797 ^ 
sheriff-clerk depute at Paisley in 1819. He collected materials fo 
a volume of local ballads. The Harp of Renfrewshire (1819J 
In 1827 published Minstrelsy Ancient and Modern, with a 
excellent historical introduction. He contributed verses to news 
papers and magazines, Jeanie Morrison, My Heid is like to rriia 
Willie and Wearie^s Could Well being his best-known poems. 1 ^ 
became editor of the Paisley Advertiser in 1828, and of 
Glasffow Courier in 1830. 






MOl'HERWEIX AND WISHAW— MOl'ION, LAWS OF 853 


A small volume of his poems was published in 1832, and a larger 
volume with a memoir in 1846, reissued, with additions in 1848. 

MOTHERWELL AND WISHAW, a police burgh of 
Lanarkshire, Scotland. Pop. (1921), 68,869. It is situated near 
the right bank of the Clyde, 13 m. S.E. of Glasgow by the L.M.S. 
railway. Motherwell takes its name from an old well dedicated 
to the Virgin, and the burgh owes its rapid increase to the coal 
and iron mines in the neighbourhood. It has large iron and steel 
works, and bridges, steam-cranes, iron roofs, etc., arc made 
Motherwell and Wishaw were united into one burgh in 1 920. 
MOTION: see Practice and Procedure. 

MOTION, LAWS OF. Before the time of Galileo (1564- 
1642) very little attention had been paid to scientific study of 
the motion of terrestrial bodies. With regard to celestial bodies 
the case was somewhat different. The regularity of their diurnal 
revolutions could not escape notice; and before the end of the 
2nd century a.d. the Greek astronomers had observed and re- 
corded a great deal about the more complicated motions of the 
sun and moon and planets. They adopted uniform motion in a 
circle as a fundamental type of motion, and expressed the mo- 
tion of each body by a combination of motions of this type. This 
scheme did not suggest any relation between celestial and terres- 
trial motions. Copernicus (1473-1543) simplified it by taking 
the sun as the centre of the solar system. The first astronomical 
discovery which was a direct contribution to a general theory of 
motion was made by Kepler (1571-1630) a contemporary of 
Galileo. A time had come, at the end of the 16th century, when 
the theory of planetary orbits, from which tables were calcu- 
lated, had been shown to be seriously faulty. So it was necessary 
to correct it, either by a rearrangement of the old scheme, or in 
some other way. Kepler undertook the difficult work of recon- 
struction, stimulated by a conviction that there was something 
of an orderly kind to be discovered; and in i6og and 1619 he 
published his new laws of planetary motion. Astronomy.) 
The establishment of the approximate agreement of these laws 
with a theory of motion founded on terrestrial experiments was 
one of the first steps in Newton’s subsequent work on the 
subject. 

Galileo.^ — ^About 1590 Galileo made his famous experiments 
[m the motion of falling bodies. Taking account of the resistance 
)f the air, he arrived at the conclusion that, in a vacuum, all 
todies would fall in exactly the same way, namely, with a cer- 
ain constant acceleration. This may be called (ialileo’s accclera- 
ion. He also found that bodies allowed to slide down a smooth 
ixed inclined plane moved with constant acceleration, which di- 
ninished as the angle of inclination was reduced; and he in- 
erred that an unimpeded body, moving on a smooth horizontal 
ilane, would move with uniform velocity in a straight line, 
lealing then with projectiles, he treated their motion as the 
esult of compounding horizontal motion with constant velocity 
nd vertical motion with his constant acceleration, so that the 
ath of a projectile, in a vacuum, would be a parabola. This 
omi^osition of motions is illustrated by the path of a stone 
Topped from the mast of a .ship, sailing at uniform speed, so that 
alights at the foot of the mast. These results, and Galileo’s 
ireful teaching, some of which is recorded in his dialogues, effcc- 
vely introduced a new view of the whole subject, namely, the idea 
lat the acceleration of a moving body is the feature of its motion 
hich the surrounding conditions determine, and that, if it were 
oed from all influence due to other matter, it would move with 
liform velocity in a straight line. This doctrine, and Galileo’s 
)mposition of motions, are directly applicable only to a body 
hose motion can be treated geometrically as that of a point, 
ut any material system can be regarded as built up of particles 
this character, conceived to be as .small as may be necessary for 
e purpose of calculations. 

The most important contributor to the subject, in the period 
tween Galileo and Newton, was Huygens (1629-95). He in- 
stigated the acceleration of a point moving in any curve, and 
iderstood the nature of centrifugal force; and when it was 
^covered, by means of clocks, that the acceleration of falling 
dies varies with the latitude, he suggested the earth’s rotation 


as a cause of this. He also took the considerable step of com- 
paring the motions of pendulums consisting of rigid bodies of 
various shapes, finding their centre.s of oscillation. He based this 
calculation on an assumption which amounted to a denial of 
what is popularly called perpetual motion. It would be classed 
now as an application of the theory of energy. At the same time 
various experiments were made on the collision of hard bodies, 
establishing a comparison of their masses by inertia, w’hich agreed 
with the comparison by weighing. Inertia is the general term 
applied to the resistance of bodies to a change of motion. 

Galileo-Newton Theory. — We owe to Newton (1642-1727), 
the consolidation of the views that were current in his time into 
a general theory of motion, the application of which, throughout 
the solar system, satisfied the requirements of astronomy, and at 
the same time placed terrestrial dynamics on a sound footing. 
This niiiy be called the Galileo-Newton theory. It has been 
adopted ever since as the foundation of dynamics, except so far 
as its .scope has been restricted by the theory of relativity (9.^).). 
It was expounded by Newton in the Principia ( 1687 ), the link con- 
necting the acceleration of falling bodies with celestial motions 
being supplied by the law of gravitation. The Galileo-Newton 
theory, in combination with the law of gravitation, has been veri- 
fied within the solar system to a high degree of accuracy, though 
not flawlessly; and it is inferred to be more generally valid. It 
assumes a space with Euclidean geometrical profXTties. This is 
a proper and u.seful assumption, so far as it will carry us. 

For the purpose of the Galileo-Newton theory of motion, mass is 
the property of a body which is exhibited by inertia. It is shown, 
for example, by the difficulty of stopping a rapidly rotating grind- 
stone, compared with a similar body made of wood. Presum- 
ably this would be the same on the moon as on the earth. Newton 
conceived mass to be an inalienable property of every portion of 
matter, such that the mass of any body is equal to the sum of 
the masses of its parts, and is cxpres.sible arithmetically by its 
ratio to the ma.ss of a standard body. He regarded this prop- 
erty of terrestrial bodies as having been established consistently. 
The ratios to one another of the masses of celestial bodies were to 
be chosen to fit the theory of their motions. Newton called his 
measure of time an absolute measure, and it may be defined as 
the measure of time which all practical clocks aim at recording. 
A clock is an instrument which counts the rei-ietitions of some 
operation, such as the .swing of a pendulum, which is repeated 
under conditions as nearly a.s possible identical; and it is assumed 
that all operations give the same measure of time. (See Time, 
Measurement of. ) The rotation of the earth is found to be 
more accurate than any clock, and is therefore referred to as a 
standard. 

Newton required, for the measurement of motion, the specifi- 
cation of a base relative to which it is to be reckoned. Such a 
base might be the walls and floor of a room, or of a cabin of a 
ship, or any other rigid frame with regard to which all jjoints 
have distinct measurable positions. A bead moving uniformly on 
a cord, stretched between two legs of a table, has uniform veloc- 
ity in a straight line relative to the table. But if the table is 
being moved about a room, the bead has a quite different motion 
relative to the walls and floor of the room. Newton’s procedure 
practically amounted to choosing a base such that the motions 
of bodies, relative to it, would conform to his laws. Their ob- 
served motions were to be reduced to order in this way. He 
called motion relative to this base absolute motion. The base is 
sometimes called a Galilean base. The laws of motion deal only 
with changes of velocities; therefore if a Galilean base has been 
found, any other base which moves relative to this with uniform 
velocity, without rotation, is also a Galilean base. The key to 
the discovery of such a base is that the mutual forces, which 
are now to be defined, between any two particles, arc to be equal 
and in opposite directions. The base adopted is a base attached 
to the centre of mass of the solar .system, and without rotation 
relative to the directions of the fixed stars. 

The laws governing motion relative to a Galilean base may be 
stated as follows: A material system is conceived to consist of 
particles, represented geometrically by points, to each of which 
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a mass is assigned. Any given particle, . 1 , of mass m, has a cer- 
tain acceleration, /, in a certain direction. To account for this 
acceleration, it must be the re.^ultant of a number of accelera- 
tions, a, id, . . . , each along the line from -4 to some other 
particle. Multiply each of these accelerations by m, so that we 
have quantities mf, via, vi 0 . . . . each of them associated 
with the direction of the corresponding acceleration, and such 
that the lirst of them is the resultant of all the others, according 
to the law of composition followed by accelerations, that is to 
say the parallelogram law. The lirst is called the resultant force 
acting on . 4 , and the others arc called component forces in the 
lines joining A to other particles. All other particles, B, C, , . . 
are to be treated in the same way. And the theory is that this 
can be done so that the component force applied to A, in the 
line AB, is equal and opposite to the component force applied to 
B in this line, and the same for other pairs of particles. Masses 
being suitably assigned to the bodies in question, all accelerations 
relative to a Galilean base are to be attributable, in this way, to 
equal and opposite forces between pairs of particles. This im- 
plies that the centre of mass is a point whose acceleration is 
zero. In general, any actual calculation deals only with a por- 
tion of the whole system; so that the forces to be taken into 
account are the mutual forces between the bodies in question, 
and so called external forces representing the influence of external 
bodies. 

The Law of Gravitation. — The application of this theory of 
motion depends on the discovery of a classification of forces, or 
laws of force. We have experience of mutual actions between 
terrestrial bodies, such as pressure between bodies in contact, 
and magnetic attractions and repulsions. To this experience 
\ewton added the law of gravitation, namely that between any 
two particles there is a force of attraction, proportional to the 
product of their mas.ses, and inversely proportional to the square 
of the distance between them. It might be supposed that this 
law could be tested at once by laboratory experiments, but the 
force between bodies that can be handled is so small that it is 
difficult even to detect it; thus Newton depended mainly on 
astronomical verification. Laboratory measurements have been 
made since, from 179S onwards, in particular cases; the principal 
result being that the mass of the earth in pounds is known. New- 
ton made an estimate of this which proved to be nearly correct, 
but it was not es.sential lor his w’ork. 

In the Principia we have Galileo s acceleration attributed to 
gravitation, and shown to be consistent with the moon’s orbit 
about the earth; there are also calculations, according to the law 
of gravitation, extending to the whole solar system, treated as 
i.solated. including the theory of precession of the equinoxes due 
to motion of the earth’s axis. The orbits of comets, and the 
theory of tides, and a variety of other problems, are also con- 
sidered The verifications of the Newtonian theory, thus ob- 
tained. w'ere overwhelming. Kepler’s laws, wdth a .slight modifica- 
tion introduced by Newton in the third law, were shown to agree 
with the orbit each planet would perform if it and the sun alone 
existed; and the perturbations of these orbits, so far as they had 
been detected, to be such as might be attributed to the coex- 
istence of all the planets. With regard to the perturbations of an 
orbit of one body about another, due to a third body, the best 
data at New^ton’s di.sposal were the irregularities of the orbit of 
the moon about the earth. Attributing these to the di.sturbing 
influence of the sun. Newton showed how they could be accounted 
for — a remarkable mathematical feat for a first attempt at a 
thing of this kind. 

Relativity. — Further verifications of the Newtonian scheme 
for the solar .system were carried on during the next two centuries. 
They were not absolutely perfect; but no definite establishment 
of a flaw in the theory occurred till 1915, when a small error in 
the motion of the iflanet Mercury, as calculated from known data 
by Newton s methods was shown by Einstein to be accounted for 
by his theory of relativity. Seventy years earlier, when Uranus 
seemed to go a.stray. the errors were accounted for by perturba- 
tions due to the planet Neptune, previously unknown. For Mer- 
cury a similar explanation had been diligently sought, but had 


not been found. The theory of relativity is held to have estab- 
lished that, for a planet so near the sun, and possessing, as 
Mercury does, an orbit whose eccentricity is not very small, 
Kepler’s elliptic orbit is at fault to a perceptible extent, and will bt‘ 
replaced by a slightly different fundamental orbit. The .solar 
eclipses of 1917 and 1922 confirmed this by showing apparent dis- 
placements of stars seen near the sun which were predicted by tht* 
theory of relativity; a new property of bodies, associated with 
mass, being thus verified. The result is that the Newtonian 
theories have become an approximately correct fragment of a 
wider and more fundamental theory, and their scope and degree 
of accuracy have been to some extent ascertained. 

Every scientific theory is provisional, and is subject to correc- 
tions and limitations; and the discovery of these is an important 
step in the direction of progress. E. Mach’s Science of Mechanics 
may be consulted with reference to difficulties that have been felt 
in the past with regard to a presumed universal validity of the 
Newtonian apparatus. Such difficulties are now happily at an 
end, and the measures of mass by inertia and by gravitation are 
rationally harmonized. (See Rf.lativitv.) 

Terrestrial Dynamics^Let us return now to terrestrial 
dynamics, dealing with the motion of material bodies relative to 
the earth. Here the Newtonian theories are found to be .sound; 
but all exact calculations are rather complicated, chiefly on 
account of the earth not being a Galilean base. Practically it 
is necessary to discover, for each class of problem, what sort of 
approximation gives a sufficiently correct result. The simplest 
approximate device, in many cases sufficient, though no feature 
of it is accurate, is the obvious one of treating the earth as if it 
were a Galilean base, and applying to each particle its weight by 
way of external force, treated as constant. Here weight is not 
technically a force, but is employed to represent the joint effect 
of gravitation and the earth’s motion. It is Galileo’s acceleration 
multiplied by the mass of the particle. A closer approximation to 
exact conditions gives a falling body a divergence from the plumb- 
line vertical, which would amount to about half an inch in a fall 
of 230ft. at the equator. This sort of effect is .shown clearly by tlu* 
trade winds. The theory of such an apparatus as Foucault’s 
pendulum, or the gyro-compass (see Gyroscope), requires more 
exact account to be taken of the earth’s motion. And in the 
theory of ocean tides, the main factor is the diurnal variation of 
gravitational force, due to changes in the positions of the sun 
and moon relative to the earth as it rotates. Here we have a 
thing which should affect the regularity of a pendulum clock; 
but, when the magnitude of the effect on a clock is calculated, it 
is found to be too small to be observed. (Sec Mechanics and 
Tides.) 

The 1 9th century saw the important development of the theory 
of energy, which linked the dynamics of material bodies with 
other branches of physics and with chemistry, and thus stimulated 
wider applications of dynamical theory. But the quantum theory 
(q.v.) has now demonstrated limitations of this procedure in 
the case of atomic systems. Thus we see that, during the first 
quarter of the 20th century, a definite thing has been accom- 
plished with regard to the Newtonian theories, in that the range 
over which they are practically valid, which had remained unrer* 
tain for more than two centuries, has been to a con.siderable 
extent marked out. 

Bibmographv. — G. Galilei, The System of the World (trans. '1 
Salusbury, 1661) and Mechanics and Local Motion (trans. T. Salu.sbury, 
1665) ; Sir Isaac Newton, Principia (translation A. Motte, 1S48 : 
Tst ed. T729) ; W. Rouse Ball, An Essay on Newton* s 
(1893); A. Berry, A Short History of Astronomy (1898); E. Macn, 
The Science of Mechanics (trans. T. J. McCormack, 4th cd., ^ ; 
II. Crabtree, Spinning Tops and Gyroscopic Motion (2nd ^ ‘ 

see also text-books on Dynamics. (W. H. Ma.) 

MOTION PICTURES. The motion picture is the 
machine tool in the service of expression. The endeavours^ to 
transmit emotional stimuli and experience by re-creating even > 
have resulted in language, oral and written, the plastic and ^ 
arts, the stage, music and lastly the screen. Hitherto, motion a 
been consciously contrived for and successfully suggested ‘ 
fine arts, e.g., in the cavalcade in the frieze of the Parthenon. 
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motion picture camera brings action into graphic art. 

The motion picture first emerged from the laboratories of ab- 
stract science in 1894 as the Edison peep-show device known as 
the kinetoscope. By 1925 the motion picture seemed ready to be- 
fim clarification and refinements of its technique. Hardly had this 
apparent position been reached when the electrical and radio 
laboratories brought forth an array of improved photo-electric 
cells and methods of electrical amplifications which by 1928 re- 
sulted in the spectacular and revolutionary intrusion of the sound 
or “talking” picture. 

Contrary to popular belief, this development of the talking 
picture in 1927-28 was the first true junction of the motion pic- 
I ure with electrical science. The silent motion picture, being nie- 
t hanical, optical and chemical, was in no way an electrical inven- 
tion, nor, in any strict sense, dependent upon the service of elec- 
tricity. The talking or sound picture is, however, electrical in that 
it is a device for the conver.sion of sound vibrations into electri- 
(al light variations photographically recorded, to be in turn elec- 
trically reconverted into sound. 

History « — For the development of photography see that article. 

The scientific study of the optical appearances of objects in 
motion had begun with the investigations of Peter Mark Roget in 
England, resulting in a paper presented by him, under the title of 
“The Persistence of Vision with Regard to Moving Objects,” 
before the Royal Society in 1824. Roget ’s paper inspired sev- 
eral scientists to engage in various exi^erimental investigations, 
among them Sir John Herschel, and Michael Faraday. In 
Europe, Dr. Joseph Antoine Plateau of the University of Ghent 
and Dr. Simon Ritter von Stampfer, in Vienna, simultane- 
ously discovered a method for viewing a series of pictures, rep- 
resenting phases of motion. The pictures were mounted in 
chronological sequence on the rim of a disc and were ob.served 
through slots in a similar disc mounted on the .same rotating shaft. 
The pictures, antedating photography, were necessarily drawings 
of assumed phases of motion. Baron Franz von Uchatius, an Aus- 
trian artillery officer, in 1853 combined the disc device with the 
magic lantern and projected the pictures upon the screen. The 
capacity of the machine was obviously limited to a short cycle of 
movement. The Plateau-Stampfer labours gave rise subsequently 
to the invention of the zoetrojxj, or “wheel of life,” which con- 
tinues to be a familiar toy. 

Photography. — ^As early as Leonardo da Vinci's experiments, 
photography Oj.v.) had been in .slow evolution. In i860, Cole- 
man Sellers, a mechanical engineer, in Philadelphia, made the 
til si known endeavour to relate photography to the principle of 
I he zoetrope. He posed his sons in a series of photographs .shovvdng 
I hem, in .succes.sive phases of a cycle of action, driving a nail into 
‘I l>o\. The photographs were mounted on the blades of a paddle 
wheel, which when revolved from a given point of view produced 
•I zoel Topic effect. This machine was patented as the kinemato- 
>'‘ope in the United States (Feb. 5, h Photography then re- 
quired exposures so long that a true record of motion was not 
pussihle. 

A complete anticipation of the motion picture was ernbodied in 

patent application by Louis Arthur Ducos du llauron, in h ranee, 
bled April 25, 1864. The Sellers method of photographing 
posed phases of motion was applied to a projecting zoctropit 
device by Henry Renno Heyl, an engineer and inventor, in Phila- 
delphia, exhibited on F'eb. 5, 1870. This was in effect the applica- 
tion of photography to the invention of Baron Uchatius. Ihe 
fleyl device was christened the phasmatrope. It carried photo- 
graphs of six poses of a waltzing couple, repeated three times, 
giving a capacity of 18 pictures. It is of interest to note that the 
wheel on which the pictures, glass plate transparencies, were 
uiounted was actuated by a ratchet and pawl mechani.jm giving 
h image a period of rest on the screen, a method and principle 
which had to be rediscovered a quarter of a century later. ^ 

Two years later, in 1872, and without any intended relation to 
niotion picture development, Leland Stanford, a California rai- 
magnate and sportsman, wished to investigate the gaits of the 
Stanford assigned the photographic problem to John D. 
fi'iiacs, an engineer on the staff of the Central Pacific railwa>. 


Isaacs contrived a battery of cameras with electrical shutter 
controls. The shutter mechani.sms were improved and the speed 
of photographic materials was increased, i^rmitting at last the 
first real photographic records of objects in rapid motion. Ex- 
p>osurcs as brief as ^ second were made. Eadweard Muy- 

bridge operated the Isaacs apparatus installed at Palo Alto on 
Stanford's stock farm. The pictures made were records in analy- 
sis of motion. Synthesis was still to come. (A description of 
these experiments was publi.shed in Dr. Wellman s The Horse in 
Motion as shown by Instantaneous Photography, London, 1882.) 

While visiting in Paris, Stanford displayed some of these pic- 
tures and word of them reached Jean Louis Meissonier, the painter, 
who was then in a heated controversy with French academicians 
over the postures of horses in his pictures. Meissonier sought 
Stanford and found vindication in the photographs from Cal- 
ifornia. The artist prevailed on Stanford to send Muybridge to 
France. The differing academicians were confronted with the 
photographs, and as a final proof Meissonier synthesized the pho- 
tographic analysis into motion pictures by projecting transparen- 
cies on a machine similar to the Heyl phasmatrope. 

The method evolved by Isaacs and operated by Muybridge 
resulted in a changing point of view for the pictures as the action 
swept past the battery of cameras. The pictures obtained, syn- 
thesized on the screen gave the illusion of the moving object in a 
single spot while the scenery ran past. Wallace Goold Levison 
of Brooklyn, N.Y., devised a camera which exposed successive 
plates in a single camera, obviating this difficulty. It was utilized 
only for scientific demonstration. 

Edison’s Inventions. — In 1887, Thomas A. Edison of New 
Jersey, attacked the problem He was aware of Muybridge's prod- 
uct. But Edison's efforts were dominated entirely by the phono- 
graph idea. His first motion picture machine recorded spirals of 
tiny pictures on a cylinder, in the pattern of a phonograph 
groove. The pictures were given an intermittent motion and 
viewed under a microscope. The results were inadequate and 
Edison determined upon larger images to be handled on a tape or 
belt. He built a device for this purpose and experimented with 
various materials, including films made of collodion varnish coated 
with photographic emulsion. The material wa.c unsatisfactory. In 
Aug. 1889, George Eastman of Rochester, N.Y., began the manu- 
facture of photographic, film on a nitro-cpllulo.se base, a material 
evolved to meet the mechanical problems of “roller photography” 
for the Eastman Kodak. Edison heard of this material and pur- 
chased a sample strip 50 ft. in length for $2.50 and tried it with 
.success in his picture machine. The demonstration of the Edison 
kineto.scope at West Orange, N.J., on Oct. 6, 18S9, with a strip of 
Eastman film made the motion picture an accomplished fact. 

The Kinetoscope. — ^I'he kinetoscot)e was a peep-show device 
in which the film ran with a continuous movimient between a 
magnifving lens and a light source. The capacity of the machine 
was limited to 50 ft., the length of the tables on which the film 
was manufactured, which gave a motion record of 48 exposures 
a .second, and la.sted about 13 seconds. The size of the film, the 
image and the arrangement of the si)rocket holes by w^hich the 
film was driven in that first machine, continue as the standard 
of the motion picture of to-day. The machine was patented by 
Edison in 1891 in the United States only. It stood idle in his 
laboratory until it came to the attention of Thomas R. Lombard, 
of Cornelia, Ga., a promoter of the phonograph, who sought it 
as a novelty for display at the Columbian Exhibition in Chicago. 
The machines, despite statements to the contrary, were not ready 
in time and made their first public appearance at a kinetoscope 
parlour at 1155 Broadway in New York city, April 14, 1894. Thus 
began the commercial history of the motion picture. 

That autumn several machines were exported. From these ma- 
chines the English and European development of the motion 
picture sprang. Edison’s invention was not protected by patents 
abroad. The pictures for the kinetoscope were produced at West 
Orange in a liny studio costing $637.67. The invention of the 
motion picture had now cost Edison $24,118.04. The tar paper 
studio, dubbed “The Black Maria,” revolved to keep the stage in 
sunlight. The kinctograph, or camera, was almost a ton in weight 
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and all events had to be brought to it. The subjects were jieces- 
sarily those restricted in range of action: bits of vaudeville acts, 
snatches of prize fights and dances. 

By the winter of 1S94 a demand arose for a machine which 
should combine the kinetoscope s film record with the magic lan- 
tern so that the picture might be liberated from the peei>-show 
and shown to a large audience for greater revenue. Edison had 
experimented in projection but discouraged the idea, expressing 
the belief that exhibitions to large audiences would too rapidly 
exhaust the novelty of the pictures. Several other experimenters 
attacked the problem of projection. On Feb. 22, 1895, Maj. 
Wood\ille Latham, of Virginia, a Confederate ordnance officer in 
the American Civil War (father of Otway and Grey Latham, 
kinetoscope exhibitors), gave a New York press exhibition of his 
pantoptikon, projecting a kinetoscopic film. On May 20 this ma- 
chine was placed on public exhibition. It was highly imperfect. 
A second version of this de\nce had a brief international career 
under the name of the eidoloscope. A more satisfactory machine 
known as the cincmatographe was produced by Louis and Au- 
guste Lumiere. photographic manufacturers at Lyons. France. 
They took out a French patent on Feb. 13, 1895, and demonstrated 
their machine March 22, 1895, in Lyons. 

The Vitascope, — In June 1895 Thomas Armat of Washing- 
ton discovered the principle of the modern projector, a film move- 
ment which gave each successive image a period of rest and illu- 
mination in excess of the period of movement from image to 
image. This machine was first shown publicly at the Cotton 
Stales exhibition at Atlanta, Ga., in Sept. 1895. It displayed 
Edison kinetoscope pictures. It was subsequently known as the 
vitascope. In Feb. 1896 Robert W. Paul of London, manufacturer 
of scientific instruments, gave a demonstration of a projection 
machine called the thcatrograph. He had meanwhile manu- 
factured duplicates of the kinetoscope, and had produced films 
for these machines with a camera of his own devising. 

The commercial career of the motion picture on the screen 
began with the presentation of the Armat machine as the vita- 
scope at Roster and Bial s music hall at Herald square in New 
York on the night of April 23, 1896. A vaudeville career opened 
before the motion picture and the capacity of the machine was 
quickly increased to 1,000 ft. of film (sufficient to occupy the 
typical time of a stage turn), thus establishing the existing stand- 
ard film unit of one reel. 

The Lumiere influence on the art soon became important. The 
cinematographe was adjustable, making it a camera, a film- 
printing machine and a projector. It was mobile and could record 
the outdoor world. The Lumieres also reduced the rate of ex- 
po.sure from Edison's 48 images a second to 16 a second, the 
theoretical .standard of the silent pictures of to-day. The Lumiere 
photographer-exhibitors were sent touring around the world carry- 
ing the film.s to far places and recording remote peoples for the 
screens of Eurofje and America. 

The de\elopnient of the art was, however, for some time under 
two important early handicaps. In Europe the screen suffered 
from the Charity Bazaar fire in Paris, May 4, 1897, in which 180 
fxioplc perished. The fire was traced to the motion picture ma- 
chine. That autumn Edison launched a legal campaign for the 
protection of his invention from infringers and competitive ma- 
chines and a violent and involved patent war hampered the indus- 
try for more than a decade. In that same year, 1897, R. G. Holla- 
man of the Eden Musee on the roof of a New York office building, 
produced the Pa.ssion Play in three reels, with a cast and dramati- 
cally arranged settings, thus instituting production for the cam- 
era. Meanwhile in March of that year, Enoch J. Rector, earlier 
associated with the Lathams, had pictured the Corbett-Fitzsim- 
mons fight at Carson City, Nev., in some 11,000 ft. of film. 

The motion picture still continued as an incident of vaudeville. 
About 1909 George Melies of the Theatre Robert Houdin in 
Paris, a magician, applied the camera to feats of magic and gave 
the motion picture new life, incidentally adding fade-outs, dis- 
soh es and double exposures, now commonplaces of the technol- 
ogy. In 1903, Edwin S. l*ortcr, an Edison cameraman, aLirmed 
at the decline of the industry, sought to give it new impetus by 


novelty. He compressed all the known thrills of the screen into 
a single picture, The Life of an American Fireman, This suc- 
ceeded so well that he tried again with a cheap novel story en- 
titled The Great Train Robbery. This picture, occupying a whole 
reel in length, established the ‘'story picture” and founded the art 
of narration for the motion pictures, and placed them on an inde- 
pendent basis. With this production for its programme the first 
motion picture theatre, a‘“nickelodeon,” was opened in Pittsburgh, 
Pa., in Nov. 1905, and started the screen on a new career. 

(T. Ra.) 

MOTION PICTURE PRODUCTION 

Early Pictures. — ^The first story pictures were simple. Like 
the earlier topical novelties, they were merely records of events. 
In 1907 David Wark Griffith, a young American director, evolved 
a screen technique of far-reaching significance. He brought into 
first practical use certain methods of pictorial emphasis, such as 
the “close-up,” “cut-back,” “fade-out” and “dissolve.” The story 
pictures of this period were in one reel. Ben Hur was made in 
1907 in 16 scenes. Multireel pictures began to appear in 1909 but 
the sentiment of exhibitors was strongly against them and they 
were released one reel at a time. A year later screen history was 
made by releasing multireel pictures in their full length. 

Progress. — Many of these early productions, aiming at sensa- 
tional entertainment, overstepped the bounds of good taste. The 
advent of Griffith and a few others had a refining influence; the 
themes and characters were humanized and a technique was 
evolved which disclosed the dramatic possibilities of the. screen to 
an extent hitherto undreamed. The one-reel pictures passed into 
virtual obscurity as pretentious productions using three, four, five 
and six thousand feet of film, were made. 

For many years the players appeared under a mask of anonym- 
ity, but as certain of them were seen with recurring frequency, 
the public began to anticipate them in future pictures. Favourites 
were created which resulted in “stars.” While the majority of 
the stage artists regarded pictures disdainfully, a few were pre- 
vailed upon to pose before the camera. It was the idea of Adolph 
Zukor, a pioneer producer, to bring famous names to the screen in 
famous plays. The success attendant upon his exhibition of Sarah 
Bernhardt in Queen Elizabeth in 1Q12 indicated the merit of his 
idea. Zukor 's influence was felt throughout the entire industry. 
Producers who had heretofore concentrated on one-reel pictures 
now engaged in multireel enterprises. From 1912 to 1915 was a 
period of transition in which Zukor led the way to what is now 
known as feature pictures. Quo Vadis in 8 reels in 1913 met with 
unusual success and gave greater impetus to the Zukor idea. This 
picture also brought into being the road-show style of presentation 
whereby a legitimate theatre was Iciised for the exhibition of pi(- 
tures, instead of the “nickelodeons” which then prevailed. 

Grifi'ith brought to the screen in 1913 a new conception of 
screen entertainment with Judith of Bethulin. The same year 
Jesse L. Lasky, in conjunction with Cecil B. DcMille, establisheil 
a studio in California and produced The Squaw Man. The most 
stui^endous undertaking in the films during this period occurred the 
following year when Griffith produced The Birth of a Natmiy in 
12 reels. The wave of public excitement which followed in the 
United States showed in a greater measure than ever before the 
far-reaching influence of motion pictures. It was at this stage of 
cinema history that Mack Sennett,.who made comedies in Cali- 
fornia, upset screen traditions by producing a multireel comedy. 
Tillie*s Punctured Romance. The serial idea had its inception at 
this time and met with great success in addition to creating sev- 
eral new “stars.” Intolerancey produced by Griffith in 1916, was 
yet another milestone in the early history of the films, although it 
did not achieve the signal success of The Birth of a Nation. 

MODERN TENDENCIES 

Internationalisation of Cinema^Thc ability of pictorial 
art to cast aside the barriers imposed by languages made it 
apparent at an early date that motion pictures had an internalion.d 
appeal. While the art was still in its inventive stages, films 
cxchang«*d between the United States and Europe. At one period 
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WORKROOMS AND SETS IN A MOTION PICTURE STUDIO 


1. Aerial view of a motion picture studio lot 

2. Shoe racks in a woman’s wardrobe department 

3. Wild animal photography in the studio. A fight between a mongoose 

and a snake, which when filmed will appear to have taken place in a 
natural desert setting 


4. The workroom in the women’s wardrobe department 

5. Studio setting for “The Trial of Donald Westhof,” showing a busy street 

scene. The upper parts of the buildings are not built into the set but 
are photographed from models constructed in miniature 

6. Studio setting for a Siberian salt mine 
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he productions made by Paul in England dominated the American 
larket, while the films of the Lumieres met a popular reception 
n the United States. Subsequently, American productions discov- 
red world markets, penetrating even the remote areas of civiliza- 
ion. After story pictures came into vogue difficulties oftentimes 
irere encountered. Types of stories which appealed to the domes- 
ic population had the opposite effect on foreign audiences. Pro* 
lucers sometimes met difficulties of this sort in their own coun> 
ries. The outstanding example, perhaps, is Griffith’s The Birth 
'/ a Nation which, because of its theme, created racial enmities 
nd even bloodshed. 

Early in the 20th century great studios sprang up in America, 
England, France, Germany and Italy, but with the coming of the 
Vorld War in 1914, the production in England and on the conti- 
lent was virtually suspended. During the immediate succeeding 
^ears, American producers dominated the world market and 
:stablished themselves so strongly that the freshened production 
ictivities in Europe following the World War were unable to 
lislodge them. 

The success of the American producers in foreign fields made 
‘vident to them the importance of fostering international good- 
vill. The stories on which their pictures were based began to 
;how an international flavour. A notable exception to this rule 
vas the case of western cowboy pictures, inherently American, 
Yhich met with a pronounced success in all parts of the world. 
The average pictures were designed to appeal to all races, classes 
ind creeds, giving offence to none. Classics of literature were 
:ombed for screen material. Historical photoplays not only 
)rought heroic eras to the screen but also exercised a distinct edu- 
.:ational effect. Most modern photoplays, however, depict modern 
life in its multitudinous phases and it is the form of screen enter- 
tainment that will in all probability continue dominant in the 
future. Of recent years there has been a tendency to minimize 
vice, sordidness, drabness, melancholy and other unwholesome 
elements in screen plays. Humour in pictures of serious import 
has become increasingly evident, with a fair proportion of six, 
seven and eight reel comedies. 

The rehabilitation of the European studios closed by the World 
War brought forth many interesting photoplays, but becau.se of 
the domination of world markets by the Americans, these pictures 
did not have as wide a distribution as they might otherwise have 
enjoyed. 

Sound-pictures^ — ^Even before the invention of motion pic- 
tures it was the aim of many inventors to combine animated pic- 
tures with sound. {See Motion Picture Technology, p. 867.) 

The years 1928 and 1929 found the major American film studios 
l>roducing “talking” pictures. The advent of sound on the screen 
iiad a revolutionary effect on many phases of production. Elec- 
trical and acoustical engineers became important factors at the 
iitudios, many sound-proof stages were erected and motion picture 
players developed voices for what hitherto had been solely a pan- 
tomimic art. Installations of sound reproducing apparatus in the 
principal theatres of the United States were completed in 1929. 
i)ut inasmuch as the great majority of theatres in small cities and 
towns were not equipp)ed for the projection of “talking” and sound 
pictures, it was necessary in many instances to make two versions 
of each production: one silent and one synchronized with voice 
and sound. American pictures designed for release in foreign 
countries (excepting the English-speaking nations) were required 
lo be either silent or synchronized with sounds and music only, due 
lo (he commercial impracticability of making dialogue recordings 
in languages other than English at the American studios. ^ 

An outstanding development of the sound pictures is in topical 
subjects. This is of incalculable value, inasmuch as it permits 
recording for both present and future generations the images and 
voices of famous personages. 

Colour-pictures.—- Coloured motion pictures have long been 
the goal of experimenters. (See Motion Picture Technology, p. 
867.) 

Ambitious undertakings along this line have been made during 
the last few years. Cecil .B. De Mille’s American super-spectacle, 
The Ten Commandment made use of colour, while the Dougla.s 
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I Fairbanks feature. The Black Pirate^ was filmed in natural colour 
in its entirety. A still more recent use of colour was in the Para- 
1 mount production of American Indian life. Redskin, which utilized 
I the technicolor process. 

The perfection of equipment that will produce natural colour 
films with the same facility that governs present day black and 
white films will in all probability bring about a decided trend in 
favour of colour pictures. 

Projection^ — p'rom the early period of motion picture history, 
when exhibition of films was effected by an operator who carried 
his projection machine and equipment from town to town, this 
branch of the art has made strides comparable with those taken 
by production. Modern projection is accomplished in mammoth 
theatres seating as many as 5,000 persons. Symphonic orchestras 
provide music suiting the various moods of the picture, while 
special stage effects are designed to enhance the presentation on the 
screen. The early projection machines, which threw a small, un- 
steady, flickering image on the screen, have been improved to 
the point where the projected image simulates real life. Audi- 
toriums are designed so that spectators may enjoy an undistorted 
picture without eyestrain. Hazards from fire due to the inflam- 
mable character of the film have been almost completely elimi- 
nated by steel or concrete enclosed projection rooms. Multireel 
pictures made it necessary for the use of two projection machines 
in order to eliminate a waiting period between reels. 

During the last few years greater attention has been given to 
the creation of special visible and audible effects to accompany the 
picture. A device known as the Magnascope permits the image 
on the screen to be increased to several times its normal size, 
thereby accentuating certain episodes of the picture. This device, 
which involves the use of special magnifying lenses on the pro- 
jection apparatus and a screen of threefold proportions, had its 
first demonstration in the epical American photoplay Old Ironsides. 

Motion pictures synchronized with dialogue, music and natural 
sounds have in many instances enriched the literature of the 
screen. It is now possible to depict certain types of stories to 
belter advantage than permitted by silent films, for the human 
voice sometimes adds a quality of expression which is impossible 
to achieve solely with pantomime and subtitles. Many screen 
stories, however, are most effective when depicted in silence, and 
in some cases synchronized music and sound effects combine to 
make the pictorial matter more entertaining than would be the case 
if spoken dialogue were used. Pictures of the calibre of Wings and 
Redskin have a greater appeal as silent films synchronized with 
sound and music than if they had contained talking sequences. In 
other words, some screen stories are adapted to the human voice 
and some are not, and it is necessary to make judicious use of each 
of these elements if the best results are to be obtained. 

Topical Films* — ^The topical picture now has its greatest 
manifestation in the news reel, which has grown to be an industry 
of monumental proportions. The greatest events of the day are 
shown in all the theatres of the world a few days after they occur. 

The incalculable value of the cinema as an educational force is 
being appreciated more and more. (See Educational Films, p. 866.) 

A new type of photoplay of recent years indicates still another 
field for the cinema to penetrate. This is the “nature picture,” in 
which the story is of minor consequence, the players untrained 
and the sets those provided by nature. Nanook of the North, 
made several years ago and depicting the life of the Eskimos, is a 
classic example. This picture was made in the Arctic with Esldmos 
for players and with no story other than that of the lives of the 
players themselves. Grass, the stqry of nomadic Persian tribes; 
Aloma of the South Seas, which told of the life of island dwellers 
in the Pacific; Chang, depicting the existence of natives in the 
jungle and Stark Love, a story of mountain folk in the southeast- 
ern part of the United States, fall into this category. 

Camera Magic« — One of the earliest discoveries in connection 
with the cinema was that physically impossible things could be 
shown on the screen. Camera trickery, by means of which count- 
less feats of magic could be shown, became part of the cinema’s 
stock-in-trade. The experiments of Muybridge in California were 
of a scientific nature, but it was not for many years that science 
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began to make use of this new device. The early topical novelties 
presented flowers blooming in the space of a few seconds, buildings 
disappearing piece by piece and inanimate objects moving without 
human assistance, “Slow-motion” effects gained by the use of 
sujx'r-speed cameras not only resulted in many novelties but also 
proved of vast scientific value. In the field of medicine, micro- 
scopic motion pictures have opened a new field of research. Micro- 
scopic slow-motion pictures of surgical operations are being made 
so that students in remote sections of the country may observe the 
methods of great surgeons. The X-ray, in connection with the 
cinema, has been of invaluable assistance in observing the func- 
tioning of the human heart. In the field of natural history it has 
been possible to effect remote control of cameras, and thereby 
make pictures of wild animal life which could not have been 
obtained with an operator present. Special diving bells have been 
constructed which permit the mysteries of submarine life to be 
shown to the world. Of recent years, through ingenious opti- 
cal devices and miniature scenes, it has been possible in many 
instances to eliminate massive settings and backgrounds. 

STATISTICS 

The tremendous size of the motion picture industry is shown 
by the following statistics: 

It is estimated that in 1925 there were approximately 50,000 
places throughout the world w^hcre motion pictures were exhibited. 
These include theatres, auditoriums, halls, etc. Of this number 
approximately 20.000 are in the United States, compared with 
9,000 in 1910. There are 3,500 picture theatres in Great Britain, 
2.500 in Latin America, 2,200 in Italy, 4.000 in Germany, 3,000 
in France, and the remainder distributed in other parts of the 
world. In the United States 300,000 persons are identified with the 
motion picture industry. Approximately 700 feature pictures are 
made annually in America. It is estimated that 130,000,000 indi- 
viduals attend the cinema each week in the United States and the 
admissions paid to see pictures there totals $550,000,000 annu- 
ally. There is a permanent investment in motion picture enter- 
prises in the United States of $1,500,000,000. The United States 
e.xports 65,000,000 feet of unexposed negative and positive film 
each month. The Eastman Company alone produces 900,000,000 
feet of raw film annually. In 1925 there were 132 producing 
organizations in the United States, and these companies invested 
$93,636,348 in new productions. Salaries of ‘‘stars’' and featured 
players are higher than those obtained in almost any other field 
of endeavour. Purchases of story material cost millions of dollars 
annually. Productions costing $1,000,000, $1,500,000 and $2,000,- 
000 each are not unusual. The average feature picture costs from 
$200,000 to $300,000. An average of more than 11,000 persons 
were engaged in the production of pictures each month. 

Exports of American film jumped from 32,000,000 feet in 
1913 to 178,000,000 feet in 1924, with a further increase to 235,- 
000,000 feet in 1925. The European market absorbed 17,000,000 
feet of this total in 1913, 60,000,000 feet in 1924 and 86,000,000 
feet in 1925. Latin America imported 1,500,000 feet in 1913 and 
63,000.000 feet in 1925. Far East countries in 1913 imported 
4,500.000 feet and 54,000,000 feet in 1925. 

American pictures are shown in 70 countries and their subtitles 
are translated into 37 languages. In 1925 Germany ranked second 
in world film production with an output of approximately 150 
features. Approximately So% of all feature plays shown in Eng- 
land are made in the United States. France is the second nation in 
Europe in the impiortation of American films, absorbing 19,000.000 
feet in 1925. Germany has increased its importation of American 
film from 25,000 feet in 1913 to 6,500,000 feet in 1925. Sixty per 
cent of all pictures shown in German theatres are American. 

MODERN PRODUCTION METHODS 

The growth of the cinema in 30 years has brought it to a point 
where, in order to meet the enormous demands for its product, it 
has been necessary systematically to organize all phases of produc- 
tion. While the motion picture is essentially an art, the very 
nature of the ingredients entering into its composition brings it 
into the class of a vast industry. Whereas, in sculpture, music, 


painting and other forms of art, the creation is usually the prod' 
of one person, the cinema is the product of hundreds and in so 
cases thousands of individuals. In order that there may be ' 
ordination of effort it has been necessary to organize product: 
under the direct control and supervision of one mind. The sc( 
of motion pictures has widened to such a degree that the art 
divided into many divisions and in all probability always will 

So great are the sums involved in production that studios i 
organized on a basis similar to that of large commercial enterpris 

(J. L. La.) 

MOTION PICTURE SETS 

Motion picture sets constitute the organized settings and cqu 
ment that form the environment of a scene that is to be pho 
graphed. The first motion picture settings were built on outd( 
stages, for natural light was then considered necessary. La 
came the glass stages, hung with white and black diffusing clot 
that could be pulled over them, as the light changed during t 
day. The set construction was extremely simple, consisting mail 
of “flats” much like those of the stage; i.e., wooden frames o> 
which were stretched linen or muslin in sizes 2'Xi2', 4'Xi 
6 'Xi 2', 8'Xi2', io'Xi2'. All architectural detail was painti 
including fireplaces, furniture and the pictures on the wall. Th 
there came a craze for wall-papier, so that when anything partic 
larly fine was wanted in the way of a set, wall-paper was call 
in as first aid. The larger the design and the more contrasting 
values, the better. Before this mass of conglomerate design, t 
actor was in continuous competition for the attention of the au 
ence — ^and often he lost. Until this time the screen world h 
developed no definite ideas about settings. Anyone, from t 
property boy up, took a hand at designing them. Scene painti 
and stage designers, recruited from the theatre, contributed th 
share, though in many cases the carpenters were given a picti 
tom from some book or magazine and told to copy it. Event 
ally, men with some degree of technical knowledge were employe 
draughtsmen were engaged to draw the plans; panelling was drai 
in detail, and sets then began to take on the appearance of n 
interiors. Unfortunately they lacked that subtle quality known 
good taste, and the draughtsmen, in their endeavour to create 
rich man’s home, seized upon the more ornate styles of arcl 
tecture, resulting in an unprecedented riot of ornamental ic 
weird furniture and fantastic draperies. 

Increasing Taste. — ^From this came a demand for simple ai 
realistic sets, and, quite naturally, the producers turned to t 
theatre for their designers. Wilfrid Buckland was the first man 
recognized ability to forsake the theatre for the motion pictui 
and to him are attributed the first consistent and well-design 
motion picture sets. He brought to the screen a knowledge 
mood and a dramatic quality which until then was totally lac 
ing. Following him came Hugo Ballin, a noted mural and portr: 
painter. Ballin’s approach to the problem was that of the paint 
with considerable architectural knowledge. His settings possessi 
a simplicity that was most refreshing. He eliminated almost : 
unnecessary detail, leaving the eye free to concentrate upon tl 
actors and the action of the scene. 

Modern settings are almost without exception realistic ai 
architectural. In plan they follow much the same idea as 
modern homes, with the exception that all rooms are not nece 
sarily connected. The hall-way is sometimes set up with the livin 
room, and the dining-room is placed on another stage. Tl 
designer depends upon those who cut the picture to establish tl 
geography of the settings. The interior sets usually consist < 
three sides and are built on indoor stages surrounded by ligl 
platforms to carry the lighting equipment. 

Problems of Perspective. — A set, as it appears to the casu 
observer, is much the same as a real interior, with the except 
that it is painted in monotones and the mouldings and othi 
breaks exaggerated. The increasing depth of the mouldings an 
other breaks is to overcome the flattening effect of diffused ligli 
ing. The more frequently the wall is broken, either with jof 
or recesses, the more interesting it becomes photographically,/' 
it gives opportunity for light and shadow. The primary functio 
of the set is to form a background for the actor. When the sc 
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SETTING FOR ROBIN HOOD 

Two settings designed by Wilfred Buckland for Douglas Fairbanks' production of "Robin Hood.” The large simple 
architectural forms on which the light is projected make an interestingly designed background, and in fig. 1 
(similar to Plate V. fig. 2) especially, make the figure appear diminutive by comparison. In fig. 2, the framing, 
by the arch, produces depth, and a sense of witnessing the action with the figure In the foreground 
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SKETCHES FOR MOTION PICTURE SETS 

1. Sketch of mediaeval Paris by William Cameron Menzies, for “The Beloved Rogue,** a film bated on the life of 

Fran 9 oli Villon. The aerial perspective it interesting and produces a fine pattern of detign 

2. Sketch for a motion picture tet by William Cameron Menzlet; a fine matting of formt to concentrate the interest 
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becomes more than the background, except in the case where it 
is necessary to characterize some mood, it is decidedly out of place. 
To create an appearance of great scale, it is sometimes advisable 
to increase the size of the detail. For instance, a close-up figure 
of a man standing at the base of a column 10 ft. in diameter 
leads the spectator to believe that he is standing before an enor- 
mous edifice of which the large column is but a detail. In the pic- 
ture Ben Hur, the Circus Maximus was a setting unlike any circus 
that ever exi.sted. The designer was confronted by three impor- 
tant problems: It was to be seen, first, in a long shot (photo- 
graphed at a distance); an impression of great scale was wanted; 
the imperial power of Rome was to be felt; the spectators were 
to be treated as part of the design. Second, there was to be a 
chariot race photographed from practically every conceivable 
angle. Third, whenever groups of moving chariots were photo- 
graphed, it must be against some detail so enlarged that the audi- 
ence would not lose consciousness of the arena’s scale. At each 
end of the spina the two crouching figures were about 30 ft. high, 
so that when the chariots turned, in racing, one recognized their 
minute proportion in contrast with the enormous detail in the 
background. 

NEED FOR CO-ORDINATION 

Buildings as Local Colour. — Unfortunately for the work of 
the designer, there is considerable reproducing of existing build- 
ings, both in the interiors and exteriors. As the story may wander 
anywhere over the globe, it can readily be seen that a well-known 
structure is sometimes needed to indicate a certain city or coun- 
try, such as the Grand Central station for New York; the Eiffel 
Tower for Paris; the Houses of Parliament for London. It is good 
practice, however, to avoid the reproduction of any of these 
things, and to imagine some more simple means of embodying 
one’s geography. Certainly a plain wall with a few pieces of fur- 
niture is not suggestive of any particular country until, say, a 
Scotchman in kilts walks through. Then we know we are in Scot- 
land. Because of the various production problems, the designer 
is sometimes given a script and told that the pneture must start 
within a week or ten days. Suppo.se the scene is mediaeval France 
and requires, as background, an old castle on a hill and a village at 
the base. This has to be ready to photograph, let us say, in 15 
days, which is by no means unusual time. The designer, then, 
has little opportunity to give really careful study to the matter 
of design, though the most important essential of the set is to 
create for the picture a background of that period. He has prac- 
tically no time to do anything but handle the general masses 
and composition. He depends, to a very great extent, upon his 
knowledge and something that he has at some time half -imagined. 
All this is thrown almost helter-skelter into a castle and village 
setting. That the result is as satisfying as sometimes develops, 
is a source of continual amazement to most designers of sets. 
However, the best results do not always follow such fa.st work, 
and as the production of motion pictures is becoming more 
smoothly organized the producers are realizing the economic value 
of proper preparation before the actual photographing of a picture 
commences. 

Technical Detail* — ^The problem of design is far from being 
the only one that confronts the set designer, for within a few days’ 
time he may be called up)on to lay out and make sketches of a 
lady’s boudoir, the boiler-room of an ocean liner, a modern hotel 
kitchen, an Eskimo’s igloo, a Chinese temple and an African vil- 
lage. Much of this requires careful research. On some of the 
interiors and exteriors dealing with the present time, it has been 
possible to introduce some of the most modern forms of architec- 
ture, and as these are simple and provide an excellent background, 
there is no reason why they should not become increasingly popu- 
lar. They demand a greater inventiveness and consequently less 
restraint, thus gaining considerable freshness in their visual aspect. 

Proper Lighting*— Unlike the stage designer, the designer for 
moving pictures has seldom the opportunity to supervise the 
lighting of his sets. A set is always planned with some particu- 
lar type of lighting in mind, and because of lack of adequate co- 
operation on the part of the cameraman, it often aiipears much 


less effective on the screen than would have been the case had 
the lighting suggested in the sketch been carried out. The camera- 
man claims that primarily he is lighting people, that is, the per- 
formers, and that (he settings are .secondary. This is quite true, 
but a setting properly lighted will give prominence to the actors. 
Proper lighting, without exaggeration, is almost equal in impor- 
tance to design. 

The Moving Eye* — It seems that the mobile value of the 
camera is as yet little appreciated, though more and more it is 
being moved, even during the actual photographing. This quality 
of the camera is invaluable in making certain effects convincing, 
as may be realized when one considers that the camera is the 
eye through which the audience sees. To illustrate: When the 
camera is moved from one position to another or is moved during 
the scene, it is as if in a theatre the audience were picked up 
and moved en masse from one side of the stage to the other; 
moved closer to certain characters and further away from others 
as needed for accentuation of certain action. A moving camera 
gives a stereoscopic feeling that is never obtained with a stationary 
one. Also we must not forget that the motion picture setting, 
in comparison with the stage setting, is seen from many more 
different angles. The camera is continually moved from long- 
shot to close-up, from close-up to cross-angle. Hence, the motion 
picture set must be designed to fit an ever-shifting camera, which 
should be and is of considerable advantage because by this very 
movement we can suggest a certain sense of plan. 

As a good photograph must look like a photograph and not 
like a painting, a painting should never look like a photograph. 
Consequently, what is photographed should represent something 
real or something that may exist; not necessarily something some- 
one has seen or encountered before, but not purely abstract, as 
has been the case with many stage settings. Generally, a set 
must be as normal as the characters who people it. It is doubtful 
if moving pictures will ever develop a particular style of set, as 
the modern stage has done, because the range of the settings in a 
single picture usually covers so many more and such different 
.scenes. On the stage, an audience sees with its own eyes; on the 
.screen it secs the set through the eye of the camera. It will accept 
and believe much more on the stage than it will on the screen. 
If, on the stage, the door in closing shakes the wall, the audience 
accepts it and thinks nothing about it; if the same thing should 
occur on the screen it would be resented as being false. 

Interiors. — The designer of screen sets should be a combina- 
tion of three things — painter, architect and dramatist. The screen 
set calls for certain architectural principles applied to a given 
subject. This must be done more with the eye of the painter 
or illustrator than the eye of the architect. Take, for example, 
an interior to be used for a nursery. Any architect knows very 
definitely that the brighter and better ventilated this room can 
be,- the better the nursery, yet when the same interior is demanded 
for 0 .set, none of these things are taken into consideration. Let 
us assume that in the story, the child is neglected by its parents, 
who leave him in the care of nurses. The set must then embody 
the following: It should be cold in appearance — no warmth or 
sunlight; the toys scattered about should be too advanced or 
complicated for the child, or toys which he has outgrown. It 
should be a playroom in which he cannot play — almost a prison — 
which pre.sents quite a different problem from that which con- 
fronts the architect when he is required to design a real playroom. 
And so with other interiors. 

Architecture is designed to see with two eyes. The camera has 
but one lens (or one eye) and hence obtains no stereoscopic 
view of anything. The swelling of a column is, as most people 
know, to overcome the top-heavy feeling of a straight shaft. For 
the camera no swelling is necessary for the obvious reason that 
the column is being seen with one eye. And so on through many 
other architectural formulae. 

Dressing the Sets. — ^The movement of the camera is so sus- 
tained in a picture that it is practically impossible to design so 
that in each set-up the composition is good. The designer, after 
a time knows almost intuitively where the grouping of actors will 
be most effectively photographed. Originally, the director in 
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photographing his action would start with a long-shot showing 
the entire setting and all the characters. To-day this is seldom 
done. The designer pays less attention to the position of long- 
shots and more to the individual camera positions. . 

After the set has been designed and constructed upon the stage 
it must be ‘‘dressed. and by dressing is meant the placing of 
furniture, hanging of draperies, accessories and appointments. In 
the large studios this is done by the property department under 
the general sut)er\ision of the designer. In the smaller studios, 
having less organization, the designer must enter into the actual 
dressing of his settings to a much greater degree. Through some 
distortion of the lens, a couch placed directly in front of a fire- 
place in the side-wall would appear to be several feet away. To 
correct this the couch is placed down-stage so that it does not 
face directly into the fireplace but faces the wall between the 
fireplace and the camera. The same applies to a table which is 
to be made as if it were in the centre of the room. It 
should be placed much nearer the camera than to the back-wall 
of the set. On the stage an open foreground is considered an 
advantage. It has little or no effect upon the appearance of the 
setting and gives the actors a chance to move about more freely. 
On the screen the opposite is the case. The foreground should 
be rather “well-dressed." By that is meant two or three pieces of 
furniture silhouetted against the setting which give a roundness 
to its composition and a feeling that there is a fourth wall. In 
a real interior one enters, sits dowm, looks around, and soon ascer- 
tains whether certain compositions of furniture in themselves are 
pleasing or not. assuming here that the interior is supposed to 
be well-balanced, and the composition and design carefully con- 
sidered. A point usually overlooked is that a “dresser” will attempt 
to make the set as much like a real interior as possible. In 
doing this he often has a tendency to overcrowd with furniture, 
forgetting that a screen set is never photographed, except in rare 
cases, w'ithoul the actors in the scene. Hence, allowances should | 
be made in its furnishings for the placing of the actors. The I 
“dressers” of the sets also have their handicaps. They have too 
little time for careful arrangements and the consideration w‘hich 
most sets require. Only rarely does the “set -dresser” have more 
than a few^ hours to complete an assignment. How^ever, more 
time is allowed in the dressing of exterior scenes such as villages 
and streets. 

Looking Forward. — The future of motion picture .set design 
i.s problematical. Naturally sets w'ill always be controlled by the 
fyiie of story produced. In The Cabinet of Dr, Cali^ari, made 
some time ago in (Germany, the stor>’ wms told in retro.spcct by 
an inmate of an insane asylum. Settings seen through his insane 
eyes w^ere strangely distorted, wdth leaning w’alls and painted lights 
and .shadows. They were a rare exception and have had but 
little effect on the trend of motion picture .settings. The best of 
the modern settings have almost reached their limit in pure pic- 
torial beauty. Whether this type of .set will continue to .satisfy 
fs a que.stion, or whether, a.s in modem art, beauty for its own 
sake will not be demanded. If realism can be abandoned, we 
may look for a setting which in itself will be as completely 
modern as is modem painting or sculpture. ( ('. Gi. ) 

MOTION PICTURE ACTING 

The earliest actors and directors for the screen were drafted 
from the stage; they carried with them its methods and traditions, 
translating them as best they could to suit the exigencies of the 
camera. It soon became apparent, however, that the motion pic- 
ture demanded a revision in technique. Wherea.s the stage de- 
pended chiefly upon the ear of the audience for the reception of 
its dramatic mes.sage, the screen depended exclusively upon the 
eye, and it thus became increa.singly the problem of writer, direc- 
tor and actor to eliminate as far as possible the .spoken word, 
and to employ visual symbols — facial play, gesticulation and the 
movement of (he body — to express thought and emotion and to 
^*ri\isage the action of the story. In short the motion picture 
(juickly set up as its characteristic medium the inarticulate be- 
haviour of articulate human beings. This prescribed a harsh limi- 
tation on acting, automatically suppressing in considerable meas- 


ure that major portion of our civilized intercourse, speech, and 
concentrating on its more elemental phases, the dumb grief of 
stricken women, the silent yearning of youth, the speechless fury 
or the stunned remorse of men. The motion picture had to reckon 
with a public, unfamiliar with the hieroglyphics of the film, and 
with actors so dependent on speech as to be unresourceful in 
visual symbolism, and easily prone to strain and exaggerate 
their expression of feeling in an effort to convey it to their 
audience. Until both audience and actor could be educated to 
a subtler art, physical action of a broad and even violent 
character was in vogue. Much of the earlier work of G. M. 
Anderson (“Bronco Billy”), Maurice Costello, King Baggott, 
J. Warren Kerrigan, Hobart Bosworth and even William Famum 
and Francis X. Bushman, was in consequence crude, obvious and 
melodramatic. Moreover, many of the earlier players found their 
way to the screen after having been rejected by the theatre, and 
for a long period the better class of stage actors scornfully with- 
held themselves from the temptations of the studios. 

The Trend Toward Motion Picture Acting^It was not 
until about 1914 that the more competent legitimate actor began 
to discover the artistic possibilities of the motion picture, and to 
migrate to that medium. About this lime it became apparent that 
the screen, indeed, lent itself to a very subtle form of expression. 
The sensitive acting of Henry B. Walthall, in such pictures as 
The Avenging Conscience and The Birth of a Nation, bore wit- 
ness that the mere shadows of hands and eyes could be infinitely 
eloquent of the more delicate nuances of human feeling. In truth, 
no subsequent acting has surpassed his in its peculiar fitness for 
the film. From Mar>^ Pickford also the screen had caught the re- 
flection of a wistfulness and charm that have secured for her an 
outstanding position. Contemporary with hers, the acting of 
Mae Marsh and more especially that of Lillian Gish was wel- 
comed for the beauty of its poignant or plaintive, gay or tragic 
melody. The new notes sounded by the.se pioneers were soon 
caught up by their successors. While such actors as William S. 
Hart and Tom Mix have carried on the old melodramatic tra- 
dition, it has been largely relegated to the background, and the 
outstanding players of recent years have cultivated a more re- 
strained, subtle and realistic art. 

Further Technique. — In comedy, Charles Chaplin and Harold 
j Lloyd, superseding John Bunny, Ben Turpin, Roscoc Arbucklc 
and Mack Sennett, have evolved a highly specialized technique for 
provoking laughter, based on a philosophic conception that mis- 
haps and misfortunes are the object of social ridicule because they 
represent human maladjustment to the environment, coupled with 
Bergson s notion that living beings, when they act like mecha- 
nisms, become curiously incongruous. Chaplin, in addition, has 
intensified his comic effects by the insinuation of a forlorn pathos 
and a tragi-comic nobility into his stock characterization. He is 
the clown with the broken heart. 

Among the women, Clara Kimball Young, Norma Talmadge, 
Gloria Swanson and Greta Garbo have exploited the allurements 
and fascinations of the modem type. Partly owing to a shift in 
popular interest, they have turned away from the ingenuous 
heroine of earlier days in favour of the more sophisticated woman 
of the world. Pola Negri in Passion brought a frank realism to the 
depiction of a woman whose emotions were uninhibited by con- 
ventional restraints, and startled the motion picture world by the 
superb abandon of her tempestuous characterization. In sharp 
contrast, the more recent portrayal of Janet Gaynor in Seventh 
Heaven suffused the screen with the tender radiance of an in- 
defeasible hope and faith, lyric in its exquisite quality. 

In the sphere of character acting the classic performance of 
Ernest Torrence in The Covered Wagon remains memorable for 
its grim and rugged humour and its graphic force and vitalit) . 
Notable also was the work of Lon Chaney and Thomas Mcighaii 
in The Miracle Man, and of equally outstanding merit were the 
performances of Richard Barthelmess in ToVable David and ol 
Percy Marmont in // Winter Comes. Among the more recent 
actors who have gained prominence are Adolph Menjou, Ronald 
Colman and John Gilbert. The epitome of the male flirt, Menjou, 
by the shrug of a .shoulder, a bored half-stifled yawn or the wr>’ 
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designs for motion picture sets 


1 . Setting designed by Anton Grot for the Cecil d. Mllle production of "King of Kings," based on the life of Christ; 

dynamic design in its masses and use of light 

2. Setting by Anton Grot for the de Mille production. “Road to Yesterday.” an interesting design similar to PI. III. fig. 1 


remarkably 




SETTING OF THE CIRCUS MAXIMUS FOR “BEN HUR” 

Setting of the Circus Maximus of imperial Rome, designed by Cedric Gibbons for the Metro-Goldwyn>Mayer production of *‘Ben Hur*' 
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cynical flicker of his moustache, can suggest the fascinating 
wickedness of a calculated sophistication. The more florid and 
impulsive style of Gilbert’s acting suits the reckless, devil- 
may-care young man, a vagabond among hearts, living in the 
present and sowing his wild oats, which he so cleverly portrays. 
Finally, in Emil Jannings the screen finds a master craftsman 
who, in Henry VIII., The Last Laugh, Variety and The Way of 
All Flesh, has evinced a remarkable versatility in characterization. 
Equally skilled in comedy or tragedy, he is at his best in depicting 
the gradual physical and moral disintegration of the erring and 
repentant man. In each of these examples the actor’s technique 
is notable for its expertness in innuendo, suggesting much by 
little, leaving much to the imagination of the audience. 

Present-day Tendencies^Thus through some 30 years of 
intense elaboration there has developed a technique of panto- 
mime, which, through the ingenious invention of “business” and 
a highly skilled use of the new alphabet of gesture and facial play, 
has learned to spell out much of the complex meaning of modern 
civilized life. Recently this development has shown signs of 
slowing up; for some time the art of acting for the screen 
has remained relatively static; it has made little advance 
either in technique or in significance. The general tendency has 
[leen in the direction of greater restraint and refinement — ^in a 
word, toward less “acting,” and the dominant ideal has become 
a distinct realism in style. “Overacting” has always been more 
apparent on the screen than in the theatre. 

In some quarters there is a growing suspicion that the so-called 
close-up, in which the face of the actor fills the entire screen, has 
been overworked. The progressive director now realizes that this 
vice is in great measure due to the circumstance that in cutting 
and assembling the bits of film taken from varying camera dis- 
tances, of which the final picture is composed, the close-up can 
be substituted for long stretches of action in more rcniote view^s 
which are likely to seem slow and tedious. Its function has been 
to give a speedier tempo to the film and maintain its dramatic 
tension, vividness and significance; but frequently it has been 
indulged in at the sacrifice of important histrionic values. There 
nre actors whose work is more expressive at longer range in which 
the fluent play of hand and body becomes symbolic of thought 
and feeling. To preserve the.se values, the director and actor mu.st 
co-operate in effecting greater artistic economy and concentration 
of significance in the longer shots. 

Future Possibilities. — If in the future there is to be any im- 
portant change in histrionic method, it seems now that it must 
follow some new mechanical development. For example, the ad- 
vent of the talking motion picture may effect a revolution in the 
fundamental conventional structure of the literary form which 
now lies at the basis of the film and compel a drastic revision 
in technique by the reintroduction of the player’«i voice. Such a 
development by enlarging his scope and medium may freshen 
and reinvigorate the creative imagination of the actor. With each 
producer vying with his fellow for patent rights in sound-repro- 
ducing mechanisms, the talking picture seems destined to grow. 
A complete reversion to the methods of the stage, however, seems 
neither possible nor desirable. The motion picture talking camera 
will still possess the advantage of being able to isolate for eye 
and ear the essential moment of the action, to concentrate vividly 
nn it to the exclusion of all irrelcvancies and distractions, and to 
keep the focus of the drama always sharp. Acting for the screen 
will continue to be done piecemeal. 

STAGE AND SCREEN 

The environment in which the motion picture a'rtor works is 
entirely different from that of the theatre. The sympathetic 
presence and response of the living audience with its meed of 
laughter, tears and rapt attention— factors so integral to a 
•Stage production — ^are entirely lacking in the film studio. Its in- 
spiration can never find more than a sorry substitute in the lens 
of the camera, which must for the actor’s imagination become 
ihe living eye of the world. Meantime, he is beset by the innu- 
merable distractions surrounding him, the clicking mechanism 
which so indifferent I V rpmrHc hi*; hph.nvioiii*. the lighting appa- 


ratus with its numerous attendants, the irrelevant and discordant 
noises of his workshop. For all of these he must school him- 
self to utter oblivion. While actually filming a scene, he must 
learn to catch the director’s frequent shouted instructions, undis- 
turbed by their intrusion. Much of his work must be done in real 
settings, and W'ith all the difficulties of actual nature to contend 
with — ^wind, rain, fire, flood, snow, cold, the heat of the desert, the 
glare of the sun, innumerable physical obstacles with which the 
actor in the theatre need not reckon. Yet under the most trying cir- 
cumstances he must remain facile in the expression of the emotion 
appropriate to the scene. Amid the overpowering fumes and 
pandemonium of a steel mill, or the tossing of a ship in a storm, 
he must be capable of tears or laughter, of tenderness or rage, 
forgetting his external environment and living absorbedly in the 
inner world of his imagination. 

Coming from the theatre to the studio, the actor is at once 
confronted with two unaccustomed limitations in space and time. 
The full stage has been his field of action and a half-hour scene to 
one of two hours its duration. Now he is restricted in his move- 
ments to the photographic field and the focal plane of the camera 
and to the short duration of the film contained in the camera’s 
magazine. A scene can last very little longer than three minutes; 
most scenes are very much .shorter than three minutes. Acting for 
the screen therefore is done piecemeal, in small bits, each of which 
represents a shift in the position of the camera, a change of angle 
for the purpose of following and emphasizing the significant ele- 
ments of the scene. The actor’s art is accordingly an art of 
fla.shes, of highlights, a mosaic in which each particle must be a 
highly polished jewel. He has no opportunity for sustained emo- 
tional flight, but must be capable of kindling the feeling appro- 
priate to the role on the instant. Moreover, as it requires weeks 
and sometimes months to film a complete picture, throughout this 
stretch of time, and in spite of innumerable interruptions, the 
actor must keep vividly in mind the character he is portraying and 
develop it in a sustained, smooth and continuous curve. 

As for the field of the camera and its focal plane, these of course 
vary with the actor's distance from the camera lens. Most of 
his important work is done at a distance varying from 15ft. to 
2 or 3 feet. In order to keep within the hy|K)thetical sidelines of 
his field, he must acquire an eT’^^rf half -conscious sense at all 
times of where those lines actually lie. and yet avoid any sug- 
gestion of feeling hampered that may interfere with his imagina- 
tive concentration on his role and his freedoni in delineating it. 

While the normal speed of the camera in filming a performance 
is 16 pictures per second, or 60ft. of film per minute, when the 
picture is projected in a theatre, it is the custom to run it at the 
rate of 24 pictures per second, or 9ott. per minute. This, together 
with the fact that the film does not record movement as adequately 
as the eye. makes it necessary for the actor to adopt a more de- 
liberate tempo than that of the stage or of real life. He must 
learn to time his action in accordance with the requirements of 
the camera, making it neither too fast nor too slow — a process of 
education only to be acquired through e.xperience in the studio. 
The first mark of a novice is the rapidity and jerkiness of his 
movements, registered upon the screen as blurred and meaning- 
less streaks. Another essential feature of the screen actor’s tech- 
nique is a careful spacing of significant items which constitute the 
sequence of the scene. One thing and one thing only must be 
done at a time, and this in a clean-cut and distinct style with no 
distracting, irrelevant or unnecessary movements. In scenes vis- 
a-vis another actor, although deprived of the medium of audible 
speech and dependent almost solely on facial expression to con- 
vey his ideas, he must never appear to play to the camera, but 
must be clever in finding occasion naturally to bring his full face 
to the front. Further, without being apparently conscious of it, 
he must at all times, in co-operation with the camera-man, play 
within a prescribed range of lighting most advantagcou.s for com- 
position and pictorial or portrait effect. As the screen inagnifies 
the image of the actor, and brings it intimately close to the audi- 
ence, the minutest play of the facial muscles, and esi)ecially of the 
eyes takes on significance. In consequence they must be trained 
to a great yet controlled expressiveness. They are the actor’s 
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most potent instruments. The faintest flicker of a brow or The 
tremble of a lip may concentrate the quintessence of infinite 
meaning. 

The rapid development of the talking motion picture has created 
new difficulties for the actor and director. Mechanical limitations 
make necessar}* the filming of long scenes without interruption. 
Long shots, medium shots and close-ups are taken simultaneously 
by a battery of several cameras, synchronized with the voice 
recording device. Later the requisite lengths of these various shots 
are selected and pieced together to form a complete episode. This 
forces upon the actor a more sustained effort and demands from 
him an interpretive intelligence in the reading of lines, hitherto 
required of the actor on the stage. 

Another change interesting to note, is that whereas in the silent 
picture the film is exposed at the rate of i6 pictures per second, 
in the talking motion picture the film is run at the rate of 24 pic- 
tures per second. The habitual method of the silent motion picture 
actor has always been deliberate and measured. The new form 
calls for a more accelerated tempo, both in the acting of the 
indi\idual player and in the direction of ensemble scenes. The 
sense of pace, hitherto left to the ingenuity of assembler and 
cutter, must now be appreciated keenly by both actor and director 
during the filming of the scene. 

In the new enthusiasm over talking, which has swept through 
the studios, there has been a tendency to revert to the methods of 
the theatre. The consequence has been to glut pictures with dia- 
logue at the expense of the values which the silent motion picture 
has so carefully and laboriously developed. This will undoubtedly 
provoke a reaction in the other direction. The ultimate result will 
be the preservation of the old motion picture with the elimination 
of the printed title and the substitution for it of the spoken word, 
only where the spoken word is essential for the progress of the 
drama. 

The heavy cost of producing pictures precludes the opportunity 
for long rehearsals in which to develop and study a role: the 
motion picture actor must be trained in the ability to respond 
quickly to the director's instructions and execute them with glib 
facility. His work thus becomes a kind of improvisation. What it 
thereby loses in finish, however, it gains in .spontaneity, vitality 
and verve. The screen captures the first fresh inspiration of the 
actor which the player on the stage has frequently a long struggle 
to recover and reconstruct during or after his period of rehearsals. 
Finally, the screen actor is burdened with a great responsibility. 
The film once complete, it becomes changeless and irrevocable; 
it represents his fini.shed and final characterization, whereas the 
actor on the stage can continue to develop his role through a long 
series of performances. 

Interesting a.** the screen actor's achievements have been, the 
art of motion pictures is .still a tentative art in its formative .stage, 
feeling its way by trial and error: it yet awaits its Garrick and 
its Siddons, its Duse and its booth. (.Sec Acti.ng; Ta.ntomime; 
Theatre.; (M. Ss.) 

Among the more imp(»riant departments in the .studio which 
combine in the fabrication of the photoplay are: — 

Architecture. — Thi.s division is one of the most important 
in the studio, dealing as it does with the creation of the scenes 
or ‘sets" u.sed in the various productions. It may be called 
upon to manufacture replicas of scenes from all parts of the 
world and all periods of history. This work, under present-day 
requirements, must be highly accurate. 

Costume. — This department has developed into virtually an 
industry within an industry. It furni.shes costumes for often- 
times thousands of players in one production, and these costumes, 
like the '‘sets,” must be accurate. Their creation must at times 
be the work of a few days, necessitating the employment of 
many skilled workers. Many of the .smaller studios, because of 
infrequent demands for costumes, do not maintain this depart- 
ment, but rent costumes from firms engaged in this business. The 
large studios, however, operate their own departments equipped 
for this work. 

Casting. — The ca.sting division is divided into two groups. 
The first, which deals with the selection of stars and featured 


players, is operated by the studios themselves and is in charg 
of a man trained for this work. The second group applies to th 
“supers’" or “extra” players who are used as “atmosphere.” I 
Hollywood, the hiring of the latter is done through a centre 
casting organization maintained by the large studios. 

Research. — Modern production demands a high degree of ex 
actitude in re-creating the life and scenes depicted in its photc 
plays. Careful research is essential, with the result that compre 
hensive libraries are maintained where data, pertaining to co& 
tumes, customs, scenes, etc., of various nations may be readil; 
obtained. The architectural and costume departments depend i; 
a large measure on the work of the research department. 

Scenario. — Specially trained writers well versed in the technics 
phases of picture making comprise this department. Before 
photoplay can be made it is necessary to have a scenario am 
continuity which divides the play into separate scenes. In mos 
pictures, many individual scenes are made on the same “set. 
For economic reasons it is cu.stomary to film all such scenes befor 
proceeding to another “set” irrespective of the continuity o 
the scenes in the picture. In cases where stage plays or novel 
are used for photoplay material, the scenario writer must mak 
a comprehensive “treatment,” translating spoken or written dram 
into terms of pictorial drama. 

Editorial. — Inasmuch as it is usually nece.ssary to photograp] 
individual scenes several times in order to get the desired effect 
a completed photoplay usually runs to many times the length ii 
which it is seen by the public. The task of eliminating thes 
surplus scenes is done by technicians specially trained for Ih' 
work. It is their business to arrange the multitude of scene 
into a smooth, logical and pleasing continuity. Other specialist 
prepare the captions or titles for the production. Unique effect 
can be obtained in the cutting of a picture, and so important i 
this field that many photoplays have been made successful o 
ruined in the process. 

Laboratory. — The millions of feet of film consumed in thi 
making of photoplays annually makes necessary the operation o 
large laboratories at many studios. Here the negative film fron 
the cameras is developed and the hundreds of positive “prints' 
I produced. The work is of a highly specialized nature an( 
exceedingly important. 

Electrical. — Sunlight is no longer essential as a source of ligh 
in motion picture work. Electricity has so completely supersedec 
the sun that only exterior scenes depend on it for illumination 
Various types of arc and mercury-vapour lights have been ii 
general use for more than two decades. Because of the expensi 
in the operation of large batteries of such lights and because o 
the ever-present danger of injury to the eyes of the players whe 
work before them, experiments have lately been conducted will 
incandescent lamps. The success resulting from their use ha: 
brought about a more general ap)plication and to-day severa 
studios are using incandescent lights almost entirely. Incandescen 
lamps, which arc noiseles.s in operation, are essential in filminj 
scenes for talking pictures. 

Camera. — The photographing of modern photoplays lies ir 
the hands of expert technicians well vcr.sed in the ways of cine 
matographic magic. Recent years have brought new qualitief 
of pictorial art to the screen which have been made possible nol 
only through the perfection of the raw film and lenses for thi 
camera, but through the artistry of the camera-men. 

Sound. — The sound department, where the delicate apparatui 
which records the voice, music and .sounds for talking pictures 
is situated, has become one of the most important in moderr 
motion picture studios. The highly technical work of sound record 
ing and its associated processes, such as developing, printing aiK 
cutting of sound film, is in charge of experts. (J. L. La.) 

MOTION PICTURE DIRECTION 

The Director. — ^The director of to-day has evolved from the 
crude stage-manager of the early school of pictures. His business, 
originally, was merely to move the various characters so that 
they did not hide one another from the camera and to see that 
important action was so placed that it registered in the len.s. 




A MODERNISTIC SETTING 

Modernistic bar set designed by Cedric Gibbons for the Metro-Qoldwyn-Mayer production of "The Cardboard Lover." suggesting a sophisticated modern atmosphere 
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His art has developed as the other arts contributing to the motion 
picture have given him a more sensitive and complicated instru- 
ment upon which to play. The greater the number of arts and 
crafts which combine in picture making the more complex and 
difficult becomes the work of the director. The very nature 
of the director’s position makes him a co-author of the work. The 
script of a picture play cannot be as complete as the manuscript 
of a stage play, since the very detail of movement and business 
which the director is called upon to supply, corresponds to the 
lines of dialogue in verbal drama. The script of a photoplay is 
not a motion picture; it is a blue print from which the picture 
will be built. The director’s function may best be explained by 
considering the relationship of the various arts which combine to 
make a motion picture ; and by the limitations of the fixed budget 
for his picture. 

The Scenario. — ^Thc first element, the story, may be an 
adaptation from a play or a novel, or it may be an original 
story conceived and written for the screen. In the latter case it 
does not have to undergo the difficult process of adaptation which 
is necessary in the case of a work made for another medium of 
expression. There are three distinct steps in the creation of a 
scenario, and a different writer may handle each step : the writing 
of the story itself ; the “treatment” or rough outline of the screen 
play as adapted from the story; the “continuity” or detailed 
scene by scene script from which the director actually makes 
the picture. This last form of writing calls for a high degree of 
technical screen knowledge on the writer’s part, and it is with 
this phase of the writing that the director is most closely asso- 
ciated. He must work with the writer in balancing dramatic 
\’alues of individual scenes so that the picture may have true 
dramatic progression. This must be carefully worked out before- 
hand for the problem differs from that of a play in the theatre 
in that each portion of the picture must be finished before an- 
other portion can be made, and changes to balance the complete 
work are most difficult to make after the scenes have been filmed. 
Unless the director has a clear idea of the contextual value of 
each scene he is apt to over-develop one portion of the story and 
find himself without sufficient “footage” left to develop adequately 
the part which follows. 

Motion picture scenarios may be roughly classified under two 
general headings: the master-scene script, which tells the story 
incident by incident, but does not indicate division into camera 
.shots, and the “camera continuity,” which gives in exact order 
i very camera scene in the picture. It is a matter of choice which 
type of script is used. For the most part, master-directors prefer 
not to be too closely prescribed for in the matter of handling 
I heir cameras; they like to leave a certain i.mount to inspiration, 
lo the “feel” of a scene and that spontaneous conception of a 
moment which frequently occurs when a scene’s physical ele- 
ments — the set, the actors and the lights — arc assembled for the 
first time. 

The Set. — In his relation to set design, the director usually 
confers with his scenic artist and gives him a general outline of 
fhe dramatic values which arc to be emphasized and the atmos- 
l)here' which will harmonize with his directorial treatment. He 
then studies preliminary sketches with an eye to the general 
movement of masses and individual characters. Special effects 
are discussed with the art director and the technical department, 
‘ind at these conferences it is decided what methods are to be 
used: whether a given set will be completely built to full scale, 
ur whether it will be partly built in miniature or painted on glass 
•md so photographed as to create the illusion that the spectator 
is seeing a vast building which towers hundreds of feet in the air, 
when in reality he is looking at a portion of a building, a bit of 
miniature and a painting. The method of multiple exposure is 
‘dso used to create illusion, trick effect s being sometimes combined 
with normal exposure; a real ocean scene may be photographed 
-iround a ship built om the stage. It is the director s business to 
see that all these highly technical and pictorial effects harmonize 
with and carry on the dramatic progression of his story. 

The wardrobe department of the studio plays an important 
^ffle, especially in cases where thousands of costumes have to be 


made, with due regard to the camera values of colour. In pro- 
ductions dealing with contemporary life the dressing of each 
character becomes a part of characterization, and care is taken 
to see that each costume is not only true to type but harmonizes 
dramatically with the scene in which it plays. 

Photography. — Next to the writer, the director’s most im- 
portant collaborator is probably the photographer. Good photog- 
raphy adds immeasurably to the director’s work and inadequate 
photography may render it useless. Once the scenario is written, 
the camera-man becomes the director’s interpreter in the matter 
of atmosphere. The director composes and draws the picture, 
but it is the camera-man who paints the drawing. He must 
understand the dramatic colour of each scene, and by the use 
of lights, lenses and exposure create upon the film the atmo.sphere 
of gaiety or gloom, of reality or fantasy; the hot glare of African 
sand, or the cold glare of Arctic snow. Camera-men vary in 
individual style as widely as do painters on canvas, and while it 
is usual for the director lo set his “camera-line” and compose 
the picture, he is quite dependent on his photographer for texture, 
focus and the quality of the photograph. 

Lighting. — Matters of lighting come largely under the juris- 
diction of the camera-man. The lighting of motion pictures has 
made tremendous strides in the last few years. The raw sunlight 
of early days has given way to the carefully balanced and diffused 
lighting of the studio. Broad strokes are painted with sun-arcs 
of over a million candlepower, delicate effects sketched in by 
incandescent lamps. The direction of ever\' light is arranged so 
that an effect very nearly stereoscopic is achieved. Many sets 
are built with a view to special lighting, and, frequently, a set 
could not he shown except when lighted as planned by the scenic 
artist. Thus a set may be planned for various planes of light; 
planes of shadow alternating with or crossing brighter planes, 
so as to give great depth lo the picture and overcome the flat 
effect which a too evenly lighted set is apt to have. 

In handling large sets and masses of i^ople the director does 
his grouping in connection with the scheme of lighting, working 
his i^eople through planes of brightness and of .shadow until the 
effect of a great painting is attained. So far has the art progressed 
that the modern tendency is to do away with tinting the film, 
effects of colour being achieved by lighting alone, and to-day it 
is not unusual to photograph an entire picture without the use 
of make-up on the characters. 

Acting. — ^The element of acting is obviously of vital impor- 
tance to the value of the photoplay, and it is an element which 
comes most closely under the director’s control. He nol only 
chooses his cast with great care that each i)art is suited lo the 
actor, but he has much to do with the actor’s performance. He 
controls his actors as the conductor controls the instruments of 
his orchestra. His function is not to teach acting anymore than 
the rondiR tor's is lo teach his musicians how to play their instru- 
ments. But he must co-ordinate character conceptions so that 
each may stand in relation to the other as the story’s true de- 
velopment demands. There is constant temptation to let an inter- 
e.sting character become too important for the proper story value 
of the moment, to over-emphasize a part in its relation to the 
whole. Careful contrasting of types, balancing a cast, harmoniz- 
ing and moulding the conception of his characters until each is 
perfectly adjusted to the dramatic mechanism of which it is a 
part, are among his most delicate and most important duties. In 
his relation to the actor, the director must study the individual 
personality and method of each player and, if he is wise, he fits 
the part to the actor as much as he fits the actor lo the part; 
he must, to some extent, vary his method to .suit the need of 
each actor, if he is to attain the greatest result of which the 
actor is capable. 

Technique. — In general, the director faces this problem: to 
perfect each moment of the story separately and then to com- 
bine these bits into a smoothly flowing drama in which every 
moment will bear its proper relation to every other moment. In 
this connection, the question of tempo becomes most important, 
for the crescendo and diminuendo of drama are partly achieved 
through the varying tempi of successive scenes. Here again, the 
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analogy of the motion picture to the symphony is close. But the 
director is powerless to control the speed at which the picture 
is projected in the theatre, and his carefully done work is fre- 
quently hurt by being run so fast as to lose all semblance of 
human life. 

Another major point in the technique of direction is the de- 
termination of distance from the camera to the focal point of 
interest. It is no easy task to arrange that, as the composition 
of the picture changes from moment to moment, the spectators 
eye is naturally drawm to the particular object which is, at that 
instant, the most important part of the story. It may be one 
man's face in a group of 50; it may be the turn of an eye or the 
massed movement of 1,000 men. the ticking of a clock or a 
distant bugle call — ^in each case the object of greatest dramatic 
significance must be the most visible thing upon the screen. This 
is the true art of telling a story in pictures, the juxtaposition 
of different scenes being no less important than the composition 
of the scenes themselves. When the storv’ action is being carried 
forward by the movement of characters, greater distance from 
the object is required than when the significant action of the 
moment i.«i the thought tran.sition of a single person. The physical 
aspect of each salient point in a train of thought must be so 
photographed that when the various pictures are arranged in 
proper succession the whole thought progression is revealed 
clearly and smoothly. A dramatic progression may consist of j 
the mental action and reaction of several characters upon one 1 
another. To keep dramatic progression flowing smoothly the | 
continuity may flash quickly from one man's face to the hands I 
of another and thence to the tapping foot of a third; or to 
express in picture the essential thought of a given moment the 
camera may show the whole figure and then sweep up to con- 
centrate on the face alone. Detail of photographic continuity 
may be suggested by the writer, but it is essentially the director’s 
function, as the actual placing of the camera with respect to the 
object is vitally important in its dramatic effect. The most 
effective distance varies greatly according to the delicacy of the 
thought to be expressed. In a large close-up the movement of 
an eye can tell volumes: two feet further away from the camera 
this movement would be ineffective if not lost entirely, and the 
thought w'ould require broader movement to express it. 

This feeling for line and distance is as important to the 
director as touch is to the pianist. Frequently distance is varied 
without actually moving the camera by using lenses which 

magnify the object and seem to bring it nearer. Thus a lens 

of two-inch focal length (the normal lens of the average picture) 
may be set side by side with a three-inch lens and a four-inch 

lens. If all three cameras are 12 ft. from the object the three- 

inch lens seems to bring the object to a distance of 8 ft. and the 
four-inch lens brings it to within six feet. In this way difficult 
scenes may lie photographed simultaneously from various angles ; 
and different distances. The large clo.se-up is u.sed in many ways : 
by different directors; its basic dramatic purpo.se is to bring out 
the significance of a given moment by focussing attention on the ; 
thought or emotion of a given character; to record his transition | 
fd thought or to .separate him from the group of which he is a ! 
f)art. ^ j 

Grouping and mass movements are most important and call 
for the highest degree of directorial skill, for the picture should ! 
at all times be well-balanced although it shifts and changes j 
its form at every instant. To move a group while shifting the ; 


quently prove to be quite different from what he thought he 
had. He is thus enabled to correct mistakes and retake such 
scenes as may be necessary. 

As the picture progresses it is assembled in a rough cut which 
corresponds to the first draft of a play. Every scene and incident 
is in this first assembly, which almost invariably runs from twice 
to four times the length of the finished product. But in studying 
this rough assembly the director gets the “feel” of his picture; he 
senses its length and tempo and, frequently, changes his idea of 
its relative values. He guides himself accordingly in that part 
of the picture still to be made; he sees that certain incidents are 
less effective in their context than they felt when they were 
being made; that others are capable of further development 
than the first outline indicated; and so, sometimes groping his 
way, sometimes with true inspirational vision he finishes the 
“shooting” of the picture. 

Then follows the task of editing the film; of reducing 30 reels 
to ten; of seeing the picture for the fir.st time concretely, as a 
whole; of studying the new values which inevitably appear and, 
frequently, of compensating for values which seem to have dis- 
appeared. In the process of shortening the film captions must be 
rewritten, some leh out as unnecessary, others put in where action 
has been so changed in the cutting that it is not sufficiently clear 
in pantomime alone. The importance of the cutting-room can 
hardly be overstated; it is here that the director selects and pro- 
portions the elements of his picture until its final form is achieved. 

In the last analysis the director is a story-teller. His must be 
the art of combining the arts of others into one creation, and he 
must balance the values contributed by those other arts so that 
none of them is out of proportion to the true symmetry of the 
whole. He may not have conceived the story first, but he has to 
make it part of himself before he can put it on the screen ; he may 
not have written it, but it is he who tells it ; and upon the force, 
the clearness and the art of his telling depends the value of the 
work. (C. B. DeM.) 

MAKE-UP 

The need of make-up in motion pictures was e\ident from the 
beginning, but few of the principles of stage make-up could be 
applied to the new art. Actors found that the make-up of the 
stage appeared in films in a vastly different way. Red, orange 
and brown photograph as black or nearly so; blue, pink, yellow 
and mauve photograph as white. Pink cheeks became a dirty 
grey, gold fillings in teeth appeared as black specks; freckles 
“picked up” more black than the eye could see ; disguises applied 
aher the stage fashion became, under the merciless eye of the 
camera, ludicrous. Actors, in experimenting with different colours, 
found that pinks with bluish tones photographed better, and to- 
day some stars use a make-up that appears purple. Women, espe- 
cially, found that applying the laws of photography to their make- 
up enabled them !o correct defects in their faces. For instance, 
many actresses paint the upper eyelids green, which photographs 
as a light grey, and tends to make eyes that protrude slightly 
recede. Double chins can be partly obliterated by a tint of red, 
which, photographing in a darker tone than the rest of the face, 
places the offending chin in an apparent shadow. Red under the 
nose casts an optical shadow, and various colours are used about 
the eyes to make them appear as desired on the films. 

These first make-ups, of course, were achiev(‘d by the use of the 
grease-paint and powder of the stage. But on the stage such make- 


dramatic focus from one character to another and yet to pre- 1 up is worn only a short time; in films the actor has to wear it all 
serve good compo.sition in the whole is no mean art. In large mass | day. Perspiration, dust and great activity before the camera made 


movements the director has many assistants who take command nece.ssary frequent renewals of the grea.se-paint make-up. Cos- 
of a half or a third of the entire mass; under each assistant are meticians began experimenting to find combinations that would 
.several trained actors, each being responsible for a subdivision, last longer. Liquid make-up was devised, in which the colouring 
and under each of these actors is a group of extras who form the pigment was suspended in a solution containing a gclatine-like 
body of the mass. This method of subdividing direction and material. This make-up was found to require less patching or 
responsibility gives variety to the mob and tends to avoid the repairing. Later a gelatinous make-up was developed, containing 
old-fashioned automatic crowd, so familiar in early days. materials rich in violet, which requires less light to photograph. 

Assembling and Editing. — ^The director studies in the pro- The invention of the panchromatic film gave a greater latitude to 
jertion room the results of the previous day’s work, and learns the camera in dealing with colours, thus permitting the natural 
wh:i! values he actually has upon the screen; values which fre- face to be filmed, and eliminating the “straight” make-up, which 
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1. John Qilbort, popular romantic actor, as Vronsky, and Greta Garbo, as 
Anna Karenina, In "Love,” the film version of Tolstoy's novel "Anna 
Knrnnina " O Nnrma T«lm.,,lna nntoH fnr hffr nmntinnal actlno. In "The 


"Rain.” 5. Lillian Gish, well-known for her portrayal of pathetic. In- 
genuous characters, and Lars Hanson In "The Wind.” 6. Janet Gaynor, 
leading woman, and Ch.'irles Farrell, leading man, in "Seventh Heaven.” 
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REPRESENTATIVE MOTION PICTURE ACTORS 

1. Tom Mix. popular ttar In cowboy and We&tern-hero roles, and Eva Novak, Merna Kennedy. 6. Rudolph Valentino, romantic hero. 7. Douglas Fair- 
in "No Man's Gold,” an old-type Western story. 2. Theda Bara in "Salome.” banks, actor of breezy, adventurous heroes in spectacular costume plays, 
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is designed to allow the face to be more readily photographed. 
To-day men use little or no make-up for “straights/’ and women 
use a make-up which tends to bring out the good points of their 
faces and hide the poor ones, but in both cases the make-up is 
much simpler than ever before. With a knowledge of the funda- 
mentals of stage and screen make-up and the many possibilities in 
the use of various paints and pigments, it remains for every screen 
actor to study the anatomy of his own face in order to appear 
“natural” before the searching close-up of the camera. The fol- 
lowing instructions should be kept in mind for practical make-up. 

METHODS OF MAKE-UP 

Materials Used. — ^The necessities for make-up are: cold cream; 
grease-paint or liquid “ground” colours, graded from No. i, a very 
light pink, to No. 13, a very dark brown, with No. 14, lavender, 
and No. 15, white; lining pencils, in black, brown, grey, blue, green 
and red; powder, ranging from white to olive; rouge and lipsticks, 
in four shades of red ; starch or aluminium powder for whitening 
hair, also liquid colourings and brilliantine; nose putty; plasto, or 
undertaker’s wax, for building up face, and collodion or “new skin” 
for scars; gutta-percha, black wax and white enamel for teeth; 
spirit gum and crepe hair. 

Straight or Foundation Make-up. — Apply cold cream, then 
wipe it off, to fill pores. Put on “ground” colour, grease-paint or 
liquid, and spread evenly, fading to nothing at nape of neck. After 
make-up for eyes, nose, etc., suggested below, powder thoroughly 
with lighter shade than “ground” paint, as it darkens when dry. 
To remove the entire make-up, apply plenty of cold cream and 
wipe off with towel 

The Eyes. — Shading is done with blue or violet lining pencils 
for soft .shadows. Some use reds or grey-greens to shade blue or 
grey eyes. Black can be used, but with extreme caution, shading 
gradually to the eyebrows. For the eyelashes, women especially 
use mascara or sometimes a heavy black grease-paint. 

The Nose. — broad nose may be narrowed by drawing a 
high-light down the ridge of the nose with light paint, shading with 
red at the sides to determine the contour. Small nostrils are 
widened by inserting red around the edges, and large ones can be 
narrowed by high-lighting the same way. 

The Lips, — ^Work the “ground” colour well into the edges and 
reshape with lip rouge, making corners come to a point. A small 
mouth can be enlarged by extending the red beyond the comers, 
and vice versa. 

Hints on Character Make-up. — Shaping the nose, building up 
the cheek-bones, blotting out the eyebrows and making the eyelids 
heavy can best be accomplished by the use of putty or plasto wax. 
To puff out the face, cotton wool is often inserted between the 
teeth and the cheeks. This material is also used for making bags 
under the eyes. Cut into a crescent shape, affix with spirit gum and 
paint over, mixing a little olive oil with the paint. To broaden the 
nose, negro style, cut three-eighth inch ends of two rubber cigar 
holders and insert into nostrils. For scars, brush on collodion, 
which draws the skin; apply a second coat for deeper scars. To 
remove, add more collodion to soften the scar, then peel it off. 
For very old age, a thin coat of putty can be applied to the face 
and lines graved into it with a sharp point for criss-crossing deep 
wrinkles. Trace the lines with red water-colours. Do not line the 
eyes. Make shadows with colour a little darker than the founda- 
tion, and where face would sink the most make the shadow dark- 
est, always keeping the anatomy of the face in mind. 

For Chinese make-up use bits of library mending tissue to draw 
back the corners of the eyes, thus giving a slant to them. Cover 
with the “ground” colour, and then paint the eyebrows with an 
upward tilt. A number of light black lines downward from the 
inner comers of the eyes and upward from the outer comers 
accentuate the slant. 

False teeth can he made by fitting dental rubber over the natural 
teeth, carving the sort of teeth wanted on this and painting wtb 
tooth enamel. False beards should be made with crepe hair a 
little lighter than the natural hair. Comb out well, press in a book, 
cut off a straight edge, and after applying spirit gum on the face 
attach the straight edge to the face, and trim with scissors to the 
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required shape. To grey the hair, apply starch or aluminium 
powder. The latter is better but much harder to wash out. 
“Polished brass” bronze powder, sold by paint stores, will “blonde” 
a brunette. 

For the negro in film make-up use medium-brown grease-paint, 
not burnt cork. Cover the lips with the “ground” colour, and build 
them up with cotton or false teeth from the inside. Do not use a 
wig, but clip the hair and cover the head with a brown grease- 
paint. {Sec Make-up.) (L. C.) 

A UNIVERSAL LANGUAGE 

The motion picture, by virtue of its intrinsic nature, is a species 
of amusing and informational Esperanto, and, potentially at least, 
a species of aesthetic Esperanto. Of all the arts, if it may be 
classified as one, the motion picture has in it, perhaps more than 
any other, the resources of universality. Even a simple waltz 
by Johann Strauss may remain alien and unassimilable to the 
musical ear of the Chinese; a Michelangelo fresco may fail to 
impress its significant beauty upon a Japanese or Hindu; a drama 
by Ibsen may remain completely unintelligible, even in competent 
translation, lo a maharaja of India, just as Chinese music must 
ever remain strange, peculiar and incomprehensible lo the Anglo- 
Saxon ear. But the motion picture art of Charlie Chaplin will in- 
evitably make a Japanese laugh as heartily as a Dane. 

The reason is simple. Pantomime is the aboriginal means of 
human communication and intercourse, and pictures bring to a 
child his first acquaintance with and understanding of the world 
about him. The motion picture, combining the two, is thus 
addressed to a common human understanding. It begins with 
the elemental of human perception and comprehension ; it starts 
at the outset with the advantage of the fundamentals of human 
intercommunication and explicitness. It is for this reason that 
the moving picture has spread through the world and has been 
accepted far and wide in what has seemed an unbelievably short 
space of time. 

The motion picture tells its stories, directly, simply, quickly and 
elementally, not in words but in pictorial pantomime. To see is not 
only to believe; it is also in a measure lo understand. In theatrical 
drama, seeing is closely allied with hearing, and hearing, in turn, 
with mental effort. In the motion picture, seeing is all — or at 
least nine-tenths of all. 

This, of course, is the screen in its fundamental aspect. This 
is the motion picture simple and unsophisticated. This is the uni- 
versal enj^ine that is the cinema. Tlie motion picture, plainly 
enough, in certain of its manifestations may remain largely vague 
and ambiguous to a people alien to the source of its imagination, 
preparation and making. But the motion picture in itself and 
in the aggregate is based upon materials of easy, common appre- 
ciation. Love, hate, desolation, despair, joy, ecstasy, defeat, 
triumph — these are universal emotions. Conveyed by words, as 
drama conveys them, they may offer difficulties to remote and 
various peoples. But conveyed by the movements of the human 
face and body, by smiles and tears, troubled brows and dejected 
shoulders, sparkling eyes and fluttering hands, they are immedi- 
ately recognizable. A laugh or a sob is the same the world over. 
They need no words to explain them. 

In another phase of the cinema, the so-called news-reel has 
already proved itself to be a form of journalistic Esperanto, just 
as the so-called educational moving picture has shown itself to be 
a form of informational Esperanto. The news-reel has brought 
to the far corners of the earth the life and daily activities of all 
nations and people. The educationals, as they arc known, have 
acquainted the audiences of the world with various phenomena 
associated with invention, manufacture, discovery, ingenuity and 
enterprise peculiar to a certain country. The news-reel has in- 
formed every country of its neighbour, his leaders, his achieve- 
ments, his troubles, his pleasures, his problems. It has spread a 
direct acquaintanceship with alien lands, peoples and customs to 
other lands. It has provided an international newspaper self- 
adapted to the understanding of all peoples, and a running com- 
mentary on contemporaneous history. 

The motion picture is at once the common story-book, news- 
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paper and text -book of the 20th century. In its loftier aspects, it 
may conceivably elude the comprehension of audiences remote 
from its birthplace. That is, when it abandons its more elemental 
nature and .strives for isolation as an art form. But that is the fate 
of art, all art, wherever it be found. Art is for the few, un- 
fortunately; the generality of people have difficulty in taking it 
into their understanding. Shakespeare and the Orient may remain 
strangers; Leonardo and Dostoievsky may find no sympathy and 
hospitality in the consciousness of half a dozen lands. But there 
is probably no land where the spectacle of soldiers marching off 
to war or a fat man being struck with a custard pie is not in- 
stantaneously hailed with understanding. It is in elementary 
excitements and humours such as the.se, together with the thousand 
and one others that they connote, that the motion picture, reaching 
constantly after higher things, finds the mainspring of its wide 
and comprehensive appeal. It deals for the most part with primi- 
tive instincts, primitive impulses, primitive human peace and 
alarm, happiness and ache, ambition and dream. These may be 
dressed in strange costumes and may be shown through strange 
peoples, but underneath they are the emotions and inspirations 
and trials of all the human race. The backgrounds may be un- 
familiar, but the hearts that beat and struggle, triumph or fall, are 
the hearts of all mankind. And .so the world laughs with Chaplin 
and Lloyd, cries with Seastrom and Murnau and Griffith, startles 
at the revelations of Eisenstcin, gasps pleasurably at Fairbanks 
and Valentino, feels tenderness with Mary Pickford and warms 
to the homely lovableness of Wolheim and Beery. (L. Gi.) 

EDUCATIONAL FILMS 

The United States. — The term “educational” has been com- 
monly used in the motion picture industry to describe all pictures 
not made for recreational purposes or of an informative nature 
that may be employed by social organizations as aids to their 
aims and interests. Religious and historical drama and pictures of 
travel, science and industry have been thus classified. 

Among the first educational motion picture productions was 
the Passion Play, a religious and historical drama filmed in 1898. 
Its use in religious services by a well-known evangelist introduced 
motion pictures for purposes of propaganda. Tearing Down the 
Spanish Flag was an historical drama which expired after the 
Spanish War. Brief pictures of troops taken by camera men 
during the Spanish War were the prototypes of the news weekly. 
The news weekly came on the screens of the United States in 
1910 w’hcn Pathe I'reres of Paris circulated a weekly issue of 
their Pathe Journal. The American edition was the Pathe News. 
One of the first scientific pictures was exhibited about 1902 by 
Charles Urban of London. Other products of European labora- 
tories shown in enlargement, with slow or arrested motion, included 
subjects such as the growth of plants, the emergence of the 
butterfly from the caterpillar, the crystallization of chemicals and 
other processes. Treated as “fillers” in theatrical programmes 
composed of dramas, comedies, serials and news weeklies, they 
.soon drew attention to the value of this new medium of ex- 
pression as a teaching aid in schools. The animated drawings 
invented by J. R. Bray in 1911, provided a new means of indi- 
cating places on a map and of showing processes that could not be 
photographed. 

Stimulated by this interest, the Motion Picture division of 
Thomas A. Edison, Inc., Selig. Es.sanay, Universal and other com- 
panies invested heavily in educational pictures. Charles Urban, 
George Kleine, Pathe and Gaumont, imported French, British and 
Italian films. 

In 1912, the General Film Company distributed pictures made 
by the most important American producers and in the educa- 
tional department of this company were assembled a large col- 
lection of educational films. 

Between 1915 and 1925 some seven companies were organized 
to produce and distribute educational films for schools, churches, 
clubs, public institutions and industrial organisations. Over-pro- 
duction, print costs, national distribution of an expensive and 
“perishable” commodity to an unorganized market led to the 
failure of these organizations. Several motion picture companies 


continue to devote some effort to casual selling of these films: the 
Pathe Exchange, Inc. has established a large educational depart- 
ment and has maintained a steady output. 

While producing and distributing groups were making efforts to 
open up new channels of distribution of educational films outside 
the theatre, organized social groups in increasing numbers were 
seeking ways and means of using motion pictures in their own 
work. Progressive schools used motion pictures that were avail- 
able for auditoriums and class-rooms. Religious, social, industrial 
and civic groups have selected suitable pictures with the help of 
such agencies as the National Board of Review, the National 
Federation of Parents' and Teachers’ Associations and certain 
women’s magazines. 

Experiments conducted by educators have proved that motion 
pictures have a place in the school and college curriculum. The 
Chronicles of America Photoplays, a series of pictures showing 
important episodes in American history, were produced by the 
Yale University Press. The divisions of anthropology and geology 
at Harvard university are co-operating with producers in the film- 
ing of a series of pictures on human geography and a series on 
physical geography. Tlie University Film Foundation, sponsored 
by the Harvard Corporation, has extensive plans for the pro- 
duction of educational and scientific pictures. The recent de- 
velopment of sound motion pictures may extend the influence of 
educational films for class-rooms and other mediums. 

Commercial producers who are making important educational 
motion pictures for class-room use are Eastman Teaching Films, 
Inc., the De Vry Corporation and Pathe Exchange, Inc. 

BiBLJOGRAPHy. — ^V. Lindsay, The Art of the Moving Picture (1915) ; 
Hugo Miinsterberg, The Photoplay: A Psychological Study (1916); 
J. J. Weber, Comparative Egectrveness of Some Visual Aids in Seventh 
Grade Instruction (1921) ; M. J. Wrigley, The Film: Its Use in Popular 
Education (1922) ; G. and H. Bollman, Motion Pictures For School 
and Community Needs (1922) ; Anna V. Dorris, Visual Instruction in 
the Berkeley Schools (1923) ; Ellis and Thornborough, Motion Pictures 
in Education (1923) ; includes a bibliography of producers and distribu- 
tors of motion picture films, projectors, screens, etc.; F. N. Freeman, 
Visual Education (3924), a volume presenting and discussing a series of 
c.xperiments conducted to determine the value of visual instruction as 
compared with other methods of teaching; Sir James Marchant, The 
Cinema in Education (1925) ; Oscar W. Neale, Picture Study in the 
Grades (1925) ; The Annals of the American Academy of Political and 
Social Science (1926) ; A. P. Hollis, Motion Pictures for Instruction 
(1927); William H. Johnson, M.A., Ph.D., Fundamentals in Visual 
Instruction (3927) ; J. j. Weber, Picture Values in Education (1928) ; 
T. E. Finegan, “An Experiment in the Development of Clas.sroom 
Films,” The General Science Quarterly (1928) ; The Educational Screen 
(1922 seQ.), the only magazine in the field of visual instruction, having 
absorbed Moving Picture Age and Visual Education; Daniel C. Knowl- 
ton, Making History Graphic (1925) ; The Motion Picture; and Na- 
tional Board of Review Magazine; A. V. Dorris, Visual Instruction in 
the Public Schools (1928). (E. R. D.) 

Great Britain. — ^The development of the educational film 
field in Great Britain, has been largely the work of a few commer- 
cial pioneers. The production of instructional films has neces- 
sarily been limited and without definite objective. In order to 
meet, in some degree, the cost of production, they have had to 
be edited with a view to making a popular appeal. Such films as 
“Hine Moa,” “Livingstone,” “Palaver,” though originally pro- 
duced for entertainment purposes, are now constantly in demand 
for instructional use owing to their value as illustrations to the 
teaching of geography and history. Films made by the enter- 
prise of industrial companies or trade organizations for advertise- 
ment or propaganda purposes, such as the fine film issued by the 
London Daily Telegraph, illustrating the making of a great news- 
paper, are now sought as valuable aids to technical training. 

There are, however, definitely educational films which are the 
result of scientific research and enterprise and have been pro- 
duced in collaboration with experts and educationists to record 
processes of nature, demonstrate the workings of the human .•sys- 
tem and present various forms and phases of animal life. These nv 
elude the films of Professor Chalmers Mitchell, Secretary of t <• 
Zoological Society, and F. Martin Duncan, analysing^ amma 
movement and recording animal psychology; the intensive 
studies of bird and insect life by Cherry Kcarton and Captain 
Knight; studies of marine life produced under the auspices 
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Plate X 



DIRECTION OF VARIOUS TYPES OF SCENES 


1. Diroctino an automobile closc-up. The camera Is attached to the front 

so that the picture may be taken while the car is In motion. Maloolm 
St. Clair, directing Richard DIx and Gertrude Olmsted In “Sporting 
Quods" 

2. Directing a street scone. Sam Wood, director, standing by the camera 

is grouping the characters preparatory to “shooting” the scone. A 
Piano is played during the action to help place the actors in the 
desired mood. Music is frequently used by directors for this purpose 

3. Directing a close-up love scene. John P. McCarthy is directing 

Boardman and Lawrence Gray in a scene for “Diamond Handcuffs. 
The close-up is used in many ways by different directors, its basic 


dramatic purpose being to bring out the significance of a given mo- 
ment by focussing attention on the thought or emotion of given 
characters 

4. Directing a small group in an outdoor scene. The problem of group 

direction is to keep the picture at all times well balanced although 
It shifts and changes its form at every instant. Harry Beaumont is 
directing a bridle path scene for “Dancing Daughters" 

5. D. W. Griffith, director, and his technical staff during the filming of a 

scene for “The Drums of Love" 

6. Directing a scene in an outdoor set for the German picture “Schuldig" 

(Guilty) 
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the Marine Biological Association of Plymouth, etc. In medical 
science* there are important films such as the X-ray photography 
of F. Melville, which records the pulsations of the heart, and the 
films of Dr. Canti, showing the development of the living tissues. 

Many universities and colleges are at present supplied with 
projection apparatus but the use of them is very restricted. The 
elementary and secondary schools have shown a definite interest 
in the development of the cinema as a medium for classroom teach- 
ing. A stimulus to this interest was given in 1928 by the action 
of the London County Council in sanctioning officially the in- 
stallation of projection apparatus in classrooms. 

In 1928, the Oxford Education Committee undertook some 
interesting experiments for testing the value of the cinema as 
an instrument of teaching. Their report emphasized that, for 
senior work, there were relatively few films in existence designed 
primarily for teaching. Children’s cinema shows are now emerg- 
ing into the realm of practical business propositions and the de- 
mand for films is increasing. The Federation of British Indus- 
tries has recently made the first attempt to compile a list of the 
educational film material available. This list, of 300 to 400 films, 
covers subjects which include Natural History, Botany, Human 
and Natural Geography, Zoology, Mechanics, Health, etc. 

France. — In France the State has promoted visual education. 
In 1923, the Ministry of Agriculture drew up a scheme for develop- 
ing the instructional cinema, a grant was made and a permanent 
cinema commission established. The Agricultural Film library 
now contains 2,450 films, including instruction on health, social 
hygiene, child welfare, first aid and kindred matters. 

In 1915 an education commission recommended the desirability 
of introducing the cinematograph into every type of school, of 
instructing teachers in training colleges in its use, and of setting 
up an educational censor.ship. The Musee Pedagogique in Paris 
administers a State Library of 2,500 educational films and has 
established a wide system of loan clistribution to schools; in 1926 
34,000 feet of film were supplied. 

Germany « — The majority of the educational films from Ger- 
many have been produced by the UFA Company and contain 
some of the most beautiful material yet available. Science and 
art here make a wonderful combination. The principal organiza- 
tion dealing with the educational cinema is the Film Depart- 
ment of the Central Institute in Berlin. Local Teachers Associa- 
tions are formed to act as distributing agencies for the district 
schools. The German Film Alliance issues a list of German 
educational material, embracing such subjects as History, Mathe- 
matics, Political Economy, School Methods, Athletics, etc. 

Italy« — In Italy the production and distribution of films of 
educational value is encouraged by the Staiii 

Under the auspices of Mussolini an organization has been 
formed called L.U.C.E. {UUnione Cinematographica Educativa), 
to produce films recording current events and dealing with educa- 
tional subjects. All cinema houses must incorporate a certain 
percentage of “Instructional” films in their programmes. 

Russia* — It would appear that the Soviet Government has 
ambitious programmes in hand and certain scientific films deal- 
ing mainly with vivisection exhibited at the European Educa- 
tional Conference at the Hague (1928), showed a high degree 
of excellence in production. Considerable use is being made of 
the cinema in all branches of education, even in the teaching of 
the alphabet, as in a film showing the letters coming to life 
and running around the streets of Moscow. In 1927, the edu- 
cational authorities ordered 2,000 new portable projectors from 
Germany for demonstration in schools and colleges. 

Scandinavia*— The Scandinavian countries are all active m 
promoting interest in the Educational Cinema. In Sweden, a cen- 
tral body (the Svenska Kinematografiska Sailskapet) deals with 
all such matters, and schools are being induced to instal projector. 

Belgium*— The Educational Film Society of Belgium distrib- 
utes regularly to its 26,000 members, a fine collection of pictures 
for weekly exhibition in its many centres. , j 

Holland. — ^A Municipal Cinema has been established at ine 
Hague, to which teachers may bring their classes fu ^ instruc- 
tional films. (M. Loc.) 


MOTION PICTURE TECHNOLOGY 

Motion picture work is technically a branch of photography. 
The general principles which cover the production of photographic 
images therefore apply to it, and the article on Photography 
should be consulted. The manufacture of the film is dealt with 
under Photography. 

The Film. — The film is supplied in rolls 35 mm. (1-38 in.) 

wide and 200-1,000 ft. long in 
the case of the negative films, 
which are used in cameras. The 
positive film, on which the prints 
are made, is supplied in rolls 
1,000 ft. in length in order to 
diminish the necessity for making 
joins. Negative film is generally 
supplied in two speeds, known 
as Par-speed and Super-speed, 
while a variety, sensitized by 
means of dyes, is known as Pan- 
chromatic film. On the edge of 
the film are perforations by 
means of which it is moved 
through the apparatus, and the 
exact dimensions of the film and 
of the perforations are very care- 
fully standardized. Fig. i shows 
the standards adopted by the 
American Society of Motion Pic- 
ture Engineers. 

The Camera* — ^The motion 
picture camera (see fig. 2) is 
arranged to move the film step by step through the gate, in which 
it is exposed to the light corning through the lens, the intermittent 
movement being accomplished usually by means of a claw, which 



SIGNS OF STANDARD 35 MM. FILM 



is operated by a cam. The commonest form uses a triangular cam 
known as the Lumi^re cam because of its introduction by A. and 
L. Lumiere of Lyons, France. By means of a sprocket, the film 
is fed continuously from the magazine, in which it is held, to the 
claw, and after passage through the gate is wound on to another 
magazine by the same or a second sprocket. Between the lens 
and the gate there is fitted a rotating shutter which protects the 
film from the light while it is being pulled down by the claw and 
then exposes it while it is stationary. 

The cameras actually used in the motion picture studios are 
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beautiful pieces of engineering work, costing several thousands 
of dollars, and arc distinctly heavy and complicated. They are 
supplied with sc\'cral finders, by which the scene can be viewed 
or focused on the lilm. The lenses are carried in a rotating turret 
or in changeable mounts, so that lenses of different focal lengths 
can be used on the same scene without the camera being moved, 
and they arc titled with auxiliary apparatus by which “dissolves” 
and “fades * can In* made and by w’hich portions of the scene can 
be masked out. An important attachment to these cameras w'hen 
used for held work is that by which high .speed motion pictures can 
be made, these being taken usually at eight times standard speed. 
V\'hen such pictures are projected on the screen, everything ap- 
pears to move at one-eighth the standard speed. This is used both 
for the analysis of motion and also to produce interesting or 
absurd effects. 

For news and “topical” photography, portable cameras are 
generally employed, a number of these being driven by spring 
mechanism, so that they can be used in the hand without any 
tripod. Such a camera makes possible effects which would be very 
diincult to obtain in a hand-driven camera. Thus, it can be placed 
in front of an on-rushing train and a photograph obtained without 
any diibculty or danger, where an ordinary camera would require 
the excavation of a pit and a considerable amount of risk for the 
operator. 

The studio cameras have magazines taking 200 or 400 ft. of 
film, a few of them, however, being now made with special maga- 
zines to take 1,000 ft. When making a sound film 1,000 ft. reels 
are used and the cameras are enclosed in special sound proof 
booths fitted with thick windows of optical glass. 

Lenses . — The lenses used on motion picture cameras are almost 
invariably of large aperture, 1/3-5 heing about the minimum for 
the standard Icn.ses, while frequently greater apertures arc used 
up to a maximum of f/i*5. The standard focal lengths are 2 in. 
(50 mm.,) and 3 in. (75 mm.), although for special work lenses 
of longer focal length are often used, 4 in. and 6 in. lenses being 
common. For photography of wild animals, etc., very long focus 
lenses are often used, it being possible by the u.se of a very steady 
tripod and an auxiliary support for the lens to use as great a focal 
length as 17 in. All these lenses arc of the anastigmat type, every 
type of photographic objective, including tele-objectives, being 
used in motion picture work. (Sec Photogr.apity App.aratus.) 

The exjiosure is controlled both by the adjustment of the open- 
ing of the shutter and of the aperture of the lens. The standard 
taking speed is r6 pictures a second, so that if the shutter is .set at 
180®, the exposure of each frame is of a second. 

Studio Lighting. — ^A few years ago studios were illuminated 
chiefly by mercury vapour tubes, but now' the great preponderance 
of illumination i.s obtained by the use of powerful arc lamps 
known as “Kleigs,” “sun arcs.” and “broad.sides.” The current 
consumption for a small set, involving one room, will be com- 
monly of the order of 300-1 ,000 kw. “Spot Lights” arc used very 
largely to accentuate highlights, these varying from large projec- 
tion “lun arcs,” so called, to “baby .spot.'i” used for .small areas. 
With the introduction of panchromatic film, the use of tungsten 
lamps is growing rapidly These are used both in banks for 
general fighting and also in specially designed reflectors and 
projection systems for spots. 

The great advantage of the tungsten lamp is its lightness and 
convenience, the chief cost of the lighting in a set being the large 
staff of electricians required to handle the lamps and point them 
in any direction required. The light and simple tungsten lamp 
equipments require a much .smaller .staff. For use in sound record- 
ing the silent tungsten lamps are very advantageous. 

Derelopmcnt and Printing, Developinent . — ^After exposure, 
the negative film is developed, each scene usually being treated 
separately so that the best possible results can be obtained. It 
is customary to cut a short length from the end of the scene, which 
is purposely made too long, and to develop this by trial. The film 
is then wound on a rack and developed for the time which has been 
found best. In this way exposures corresponding to different con- 
trasts in the subject may be developed to give uniform negatives. 
The racks on which the film is d(?veloped are of the type shown in 


PI. XIII., fig. 4. Development is done in deep tanks, the film being 
moved carefully in order to reduce possible marks to a minimum 
and prevent air bubbles remaining on the film. 

The use of machine development for negatives is now commenc- 
ing, several of the large laboratories experimenting with a view to 
the development of all their negatives on the machine. This makes 
the individual treatment of scenes very diflicult, but it has the 
advantage of insuring uniformity and of the avoidance of marks 
caused by the flowing of the developer around the end of the rack. 

The developers may have as their base pyrogallol, metol and 
hydroquinone or glycin. A developer which diminishes the graini- 
ness of the picture uses metol-hydroquinone and contains a very 
large amount of sulphite, the alkali being borax. Typical formulae 
are as follows: 



Metric 

Avoirdupois 

Metol 

Sodium sulphite (desiccated) . 

Hydroquinone 

Sodium carbonate (desiccated) 

Potassium bromide 

Water to make 

2*0 grams 

i8-« „ 

0*5 gram 
12-5 grams 
0*75 gram 
i liter 

13 oz. 

7! lb. 

3} oz. 

4 llb. 

5 

50 gallons 


Average time of development: 6-12 minutes at 65® V (t8® C). 



Metric 

Avoirdupois 

Sodium sulphite (desiccated) . 

3*0 grams 

20 oz. 

(tlycin 

3-0 „ 

20 „ 

Sodium carlx)nate (desiccated) 

6-0 „ 

1 liter 

2j lb. 

Water to make 

50 gallons 

Average time of development: 15-25 minutes at 65® F 

(18° C). 


Metric 

Avoirdupois 

Metol 

2 grams 

13 oz. 

Sodium sulphite (desiccated) . 

100 „ 

41 lb. 

Hydrofjuinone 

5 >» 

alb. 

Borax 


13 oz. 

Water to make 

I liter 

50 gallons 


Average time of development: 


12-25 minutes at 65® F (18® C). 


The fixing, washing, and drying of the negatives are carried on 
with the greatest care since they are extremely valuable owing to 
the cost of the production and must be preserved for many years. 

For many purposes duplicates are now made from negatives. 
These are made by printing upon a special duplicating film pre- 
pared by impregnating a fine-grained positive film with yellow dye. 
In this way, low contrast, great latitude, and high fesolving power 
can be obtained. The prints are then barely distingui.shable from 
those made from the original negative. 

Printing . — ^After development a first print is made from the 
negative. These first prints, known as rushes, are viewed as soon 
as possible so that any scenes that have to be remade can be re- 
taken at once. The negatives are then assembled and a first print 
is made which is passed over to the producing company to be cut 
and assembled in a form corresponding to the finished picture. 

The printing of the negative is performed on a printer which 
may take one of two forms; in one, the two films are moved inter- 
mittently through a gate just as in the camera, the positive film 
being printed through the negative by means of a light which is 
cut off by a shutter while the films are being moved. In the other 
form of printer, the negative and print are moved continuously 
past a narrow opening and are printed in contact while moving. 
In both forms it is necessary that the intensity of the printing 
light should be modified from scene to scene according to the 
density of the negative. To effect this, a chart is made showing the 
exposures which it is necessary to give to each scene, and the 
negative is so notched that as the notches come into place in the 
gate they will operate a contact mechanism which, acting through 
a solenoid system, will change the intensity of the printing lamp. 
Sometimes these changes are produced by the operator. 

Positive Development . — ^The positive film can be developed in 
the same way as the negative, being wound on racks for this pur- 
I)ose, but in modem practice it is more asual to develop it on an 
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LON CHANEY. AMERICAN ACTOR, IN MAKE-UP FOR A VARIETY OF ROLES 


1. As Sergol In “Mockery.” Grease palnl without powder gives the greasy 
effect. 2. As the ancient Chinese mandarin In "Mr. Wu,” a make-up pro- 


front teeth. 5. Mr. Chaney without make-up. 6 . As the clown In “Laugh, 
Clown, Laugh.” 7. Close-up showing wrinkles, painted on by “liners” or 
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THE TECHNIQUE AND EFFECT OF MAKE-UP FOR THE SCREEN 

7, 8. Emil Janninfli as tht Russian aristocrat in “The Last Command, 
and in "The Last Lauuh," showing two completely different facia 
outlines and tvnes. nrndur.ed hv skilful makA.iin 


1. 2, 3. Stages in the process of making up a yourg actor, John Mack 
Brown, for the part of an old man 
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automatic machine, of which there are several types. In one the 
film passes through a number of tubes in which it travels from the 
top to the bottom and then up again, tubes being assigned in suc- 
cession to the operations of developing, fixing, rinsing, and wash- 
ing, after which the film passes through a drying cabinet, from 
which it emerges ready for projection. In another form of con- 
tinuous machine, tanks are used in place of the tubes, the film 
travelling in a spiral through the tanks. These continuous ma- 
chines have a great capacity, it being quite usual for a machine 
to process as much as 20,000 ft. a day. 

Much of the film used is made with a tinted base, the colour 
being applied to the base during its manufacture. This use of 
tinted base has supplanted the dyeing of the finished print, partly 
because it was difficult to apply the dye evenly and partly because 
the dye used made the gelatine brittle. Not infrequently also the 
image is toned by various processes, so that by a combination of 
tinting and toning, pleasing results can be obtained upon the 
screen. A small proportion of film is coloured either by hand or by 
the use of stenciling machines, while a growing amount is produced 
by the processes of natural colour photography (q.v.). 

Motion Picture Colour Photography. — All the processes of 
colour photography used for motion picture work are derived from 
those developed originally for use in still photography. Reference 
should therefore be made to the section on colour photography 
included in the article on Piiokxjraphy. 

The earliest process of motion picture photography was an 
additive process brought out under the name of “Kinemacolor” 
and developed by G. A. Smith and Charles Urban in 1906. In 
this process colour sensitive negative film was exposed alternately 
through red and green filters which so rotated in the camera that 
one picture was taken through the red filter and the next through 
the green, twenty-eight individual pictures per second usually being 
taken. After development, the negative was printed in the usual 
way, and the positive was projected through a machine fitted with 
a similar rotating colour shutter. The eye integrated the alternat- 
ing red and green colours by piersistence of vision, and a picture in 
natural colours was projected on the screen in which, however, the 
lilues were lacking owing to the u.'^e of two colours only. The 
objections to the process were the use of special projecting 
machines; the loss of light in projection owing to absorption by 
the filters; the alternation of the colours which produced a flicker- 
ing effect unpleasant to the eye: and a striping of red and green 
in the case of rapidly moving objects owing to the red and gieen 
objects being taken when in different positions. For brevity, this 
may be referred to as the “striping defect.” 

It will be convenient to consider here the problems involved 
in the design of cameras for taking motion pictures in colour. 
Such cameras can be of three general types: 

1. The pictures can be taken in succession, as in the Kincma- 
color process. This involves the “striping” defect. 

2. The pictures through the filters may be taken simultaneously 
liy the use of several lenses. Since these lenses mu.st be in .slightly 
dillercnt positions, each lens will see the object from a slightly 
ilifferent point of view, and if the scene taken has considerable 
depth, it will be impossitfle to register near and far objects simul- 
taneously. This may be referred to as the parallax difficulty. 

3. The several pictures may be taken simultaneously through 
one lens, the beam of light beitig subdivided by systems of prisms. 
This obviates both the striping defect and the parallax difficulty, 
but it involves a loss of light which owing to the absorption of the 
filters is always a great difficulty in colour work. In practice, it is 
advisable to use all three types of cameras. The first is convenient 
when photographing still objects, titles, etc. The second is the 
best for use in the photography of objects moving rapidly, and 
where there are no objects nearer than 15 ft., the parallax diffi- 
culty is entirely negligible. Where clo.se-ups are required and 
rapid movement is involved, the third type of camera is absmutely 
necessary, and the difficulty with the exposure must be met by the 
provision of sufficient light intensity. 

In addition to the Kincmacolor process, »he “additive proems 
^f colour motion picture photography was used by Gaumont, who 
employed three lenses, making each picture (hree-quartcr.s of (he 


standard height. The pictures were taken simultaneously in a 
three-lens camera and projected simultaneously by means of a 
triple lens projector. The results were excellent, but great difficulty 
was experienced in keeping register on the screen, variations in the 
film shrinkage producing differences in register which had to be 
corrected while the picture was being projected. 

All the natural colour pictures which are available at the present 
time are made by the “subtractive” processes of colour photog- 
raphy. Essentially, these arc two-colour processes in which the 
two pictures are printed on opiposite sides of a film provided with 
emulsion on each face. A double negative is made in one of the 
types of cameras described above, and from this all the red filter 
negatives are printed on one side of the emulsion and all the green 
filter negatives on the opposite face in exact register with the first 
set. The two images are then converted into dye images by one of 
the processes described under colour processes in the article on 
Photography. 

The only process which has had much commercial success is the 
“Technicolor” process. In this process the two negatives were 
originally printed on separate strips of film with thin base, great 
care being taken mechanically to preserve exact register. at each 
step of the process. The prints of the two film negatives were 
converted into reliefs by tanning and washing off and they were 
then dyed. The two films were then cemented together back 
to back in exact register to make a film of standard thickness 
carrying a coloured image on each side. In a later modification of 
this process, reliefs are prepared by the method described, on 
thick base, but after dyeing, the dyed images arc transferred in 
register to a clear gelatine coating on ordinary film base, the dye 
transferring to the gelatine by imbibition. The resulting prints are 
in character identical with the ordinary black and white film and 
are therefore more convenient for projection than the cemented 
double film. 

None of the screen plate processes have up to the present been 
applied to motion picture photography, but the Berthon process 
(see Photography) was designed primarily for motion picture 
photography and has recently been brought on the commercial 
market as a process for amateur cineiiiatography under the name 
of Kodacolor. In this process 50 ft. rolls of 16 mm. width film, 
coated with a panchromatic emulsion and embossed on the back 
with cylindrical lenses, are supplied in daylight loading spools to 
fit the 16 mm. amateur standard cameras. The lens, which must be 
of high a{xjrture, f/2 or over, is provided with a special diaphragm 
containing a compound filter which takes the place of the ordinary 
hood. The only changes necessary to make colour photography 
possible, therefore, are the addition of the special filter to the lens 
and the use of the embossed panchromatic film. After exposure, 
the film is processed by a reversal process, by which it is con- 
verted into a positive ready for projection. The projector is fitted 
with a lens having a filter corresfxmding to the camera filter and 
on projection natural colour pictures are obtained on the screen, 
the only limitation being that the loss of light caused by the ab- 
sorption of the filters involves the use of a screen approximately 
oiie-sixth of the area that would be used for black and white. 

Projection. — ^The projection room is a very important part 
of the motion picture theater. The projectors arc installed in a 
special room fitted with ports through which the light beams are 
thrown and with arrangements for protection against fire. It is 
usual to have several projection machines, so that a long picture 
can be projected without interruption, a new machine being 
started as each reel runs out. 

The projection machines are essentially of the same type as 
the camera; that is, they involve an intermittent movement of the 
film during which the light is cut off by a shutter, but this inter- 
mittent movement is usually accomplished by means of what is 
known as the Maltese cross or Geneva movement (see fig. 3). 
This moves intermittently when the operating wheel carrying the 
pin which enters the cross is moved continuously, and the move- 
ment has the advantage over the claw and cam system that it is 
very robust and can be made to work immersed in oil. 

The shutter has usually two blades, one of which is used to cut 
off the light during the movement of the film, the other inter- 
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ruptinp the light, while the film is still, thus diminishing the flicker 
seen on the screen. This flicker, however, together with the 
dcmand.s of the program, has induced the practice of projecting 
at a much higher speed than that at which the film was taken in 
spite of the unnatural effect produced in movements shown on the 
screen. The standard taking speed is i6 pictures a second or 
6o ft. a minute. A typical minimum projecting speed is 85 ft. a 
minute, while speeds as high as 
100 or more are common. It is 
this which produces the curious 
action particularly noticeable in 
people walking. 

The light sources used for pro- 
jection are chiefly arc lamps. In 
modern theatres either high in- 
tensity arcs having carbons 
loaded with chemicals are used 
or mirror arcs in which the crater 
of the arc is turned away from 
the gate and the light from it is 
thrown forward by a large con- 
cave reflector. For projection at 
a short distance or with small screens good results are obtained 
by the use of high intensity incandescent lamps. 

A great deal of work has been done on continuous projectors 
in which the film moves through the gate continuously and the 
image is kept stationarj’ upon the screen by means of some 
optical system of rectification, such as a rotating ring of lenses 
which compcn.sate for the movement of the film or rotating prisms 
or mirrors w’hich hold the image still. The.se machines have not 
come into general use though some of them appear to be satis- 
factory mechanically. 

After projection the film must be rewound and should be 
examined carefully and all damaged or weak places repaired. 

Amateur Cinematography. — Cameras have been placed on 
the market by means of which amateurs can take motion pictures 
without the use of the elaborate and expensive apparatus employed 
by the professional cinematographer. Some of these cameras, 
while of small size, use motion picture film of standard width 
( mm.) and differ from profe.ssional apparatus only in the 
short length of the film which they take and in their low cost. 
Cheaper forms of projectors taking standard film are also supplied 
for (he use of amateurs, but the cost of the films and of their 
development and printing has prevented any rapid extension of 
the use of this apparatus among the general public. 

Cameras have been made taking sub-.standard film particularly 
intended for u.se in amateur cinematography. Two sizes have l)een 
introduced: In France, a film ()\ mm. wide has been introduced 
by the Pathe Co. Xine metres are supplied in magazines for use 
in a small camera, and the film after exix)sure is dcvelo|X‘d by 
mean:" of a reversal i>roccss which transform.*; the original nega- 
ti\c into a f)Osi(ive which is then ready for use in a projector. 

rhe Eastman Kodak ('0. in introduced a film 16 mm. wide 
’u make a tiidure approximately one-.sixth of the area of .standard 
pictures, and they and other manufacturers have placed on the 
market cameras and projectors adapted (0 take this small size 
of film. The film is packed with paper leaders attached to the 
end on a sfiecial reel so that it can be placed in the camera without 
the use of a darkroom, and after exposure the proces.sing is done 
by means of a rever.sal process which transforms the negative 
into a po.sitive ready for projection. The rever.sal proce.ss gives 
to the original prints very great freedom from grain, so that when 
jiroiected they are entirely satisfactory upon the screen. Dupli- 
cates can be made from the original jxisitives, standard size film 


c an be reduced to the 16 mm. size, and the 16 mm. film can be en- 
larged to give pictures of standard size, although in doing this a 
certain amount of graininess in the resulting print is inevitable. 

The cameras supplied for this [lurpose are portable and are 
driven by a .spring motor (sec fig. 1, Plate XIII). The projectors 
also are motor driven and convenient in use ffig. 3, Plate XIII.) 
so that amateur cinematography is increasing very greatly in its 
u.sc and ap[)iications. In addition to its cmiiloyment for {)ersonaI 


pictures and for the recording of travel, it is much used for 
scientific and medical work, special apparatus being available for 
motion picture photomicrography and for high speed photography. 
Copies of theatrical films are available from libraries and are 
also sold in large numbers. The small and portable 16 mm. pro- 
jectors are finding a considerable application in industry and in 
schools. 

Synchronization with Sound. — ^During the past decade 
much work has been done on the synchronization of sound with 
motion pictures. In fact the development of the motion picture 
itself by Thomas A. Edison was due largely to his desire to have 
pictures to accompany his newly invented phonograph. The prac- 
tical realization of the synchronized sound and picture records 
has been made possible, however, only by the recent rapid prog- 
re.ss in electrical methods for the reproduction and amplification 
of sound. 

Thus far, two general methods for obtaining the desired results 
have been developed. One of these embodies the synchronization 
of the motion picture with the sound record recorded on a compo- 
sition disk. This was demonstrated successfully first in 1926 under 
the name of “Vitaphone.” A flat composition disk carrying the 
sound record is attached to a motion picture projector in such a 
way that the sound is synchronized with the projected picture. 
The vibrations imparted to a needle operating in the grooves of 
the sound disk cause variations in an electrical circuit; they are 
then amplified by means of a suitable assembly of three-electrode 
valve-tubes, and finally reproduced through an electrical loud 
speaker. 

The other general method involves the recording of the sound 
along the edge of the motion picture film by photographic means. 
The picture area is diminished slightly and a narrow strip ap- 
proximately inch wide is devoted to the production of a sound 
record. Records made by the photographic method may be di- 
vided into two clas.ses: (a) variable density records, and (b) 
variable width records. In making the sound record the film is 
drawn at a uniform linear velocity past a very narrow “slit” which 
may be either an actual physical slit placed very close to the 
emulsion surface of the film, or an optical image of a physical 
slit or narrow light source placed at some distance from the film 
surface. In the case of the variable density method the intensity 
of the radiation passing through the “slit” is so modulated thal 
the record consists of a series of lines and spaces extending later- 
ally across the sound track. This type of record is illustrated in 
Plate XIII, fig. 8. The sound is picked up by means of a micro- 
phone .such as is used in radio broadcasting stations. The elet- 
Irical currents are then amplified and used to modulate (he in 
ten.sity of the light incident on the slit. The inten.sity of the light 
incident on the slit may be modulated by either of two methods, 
changing the brightness of a lamp of the gas-filled, glow-tube type, 
or else in changing the width of an aperture having this dimension 
variable. The records shown at a, b, c and d, in this figure repre- 
sent a pure sine wave having a frequency of 100, 200, 400, and 
700. res[)ectivcly. 

In case of the variable width type of record the spot of ligld 
illuminating the slit is moved back and forth laterally, the move 
ment being controlled by the amplified electrical currents coming 
from the microphone. This results in a record similar to those 
shown at e and / in fig. 8 of the Plate, these representing pure sine 
waves of frequencies of 100 and 400, respectively. 

The manner in which the sound is reproduced in the motion 
picture projector is illustrated schematically in fig. 4. The fila- 
ment of the lamp is imaged by the condenser on a narrow slit 
as indicated. The objective re-images this slit on the sound trac k 
carried by the film. Transmitted light then falls upon a pholo 
electric cell in which it produces a current depending upon tin 
intensity of the light. {See Photoelectricity.) Asthefilmtravcb 
at a uniform linear velocity, the amount of light passing through 
the film and falling on the photo-electric cell is controlled by the 
variation in density or by the variation in width of the sound track 
image. The variable current flowing through the photo-elec^n 
cell is then amplified by the u.sual three-electrode valvc-lubcs 
and finally reproduced as sound by means of a loud speaker. In 
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1. Amateur motion picture camera adapted to take a 16mm. film, pro- 

ducing a picture about one-sixth the commerciai size 

2. A battery of cameras in the studio 

3. Motor-driven amateur motion picture projector for the 16mm. film 
Wooden developing rack on which tln' film is wound for submersion in 

a tank containing the developer 

5. The sample copy drum room in the laboratory of the Paramount West 

Coast studio. '♦ is In this room that all of the day’s film is dried for 
immediate projection for the director and the players 

6. An example of motion picture film showing pictures with corresponding 
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sound record along the edge. The track is about 1/10 of an inch 
wide and sound is recorded on it photographically by two methods, 
the results of which are illustrated in detail in figure 8 

7. Negative cutting. When the picture is finished to the satisfaction of the 

producers, a “master print” is sent to the laboratory for negative 
cutting. From the cut negatives hundreds of prints are made to be 
sent out iu the theatres 

8. Photographii sound records, a, b, c, d: var-ablo density type, repre- 

senting pure sine waves having frequencies of lUO, 200, 400 and 700 
respectively, e. f: variable width type, representing pure sine waves 
with frequencies of 100 and 400 respectively 
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some cases the objective shown in the figure may be dispensed 
with and the slit itself placed very close to the film. 

In fig. 6 on PI. XIII. is shown an example of a motion picture 
iwsitivc film with the accompanying photographic record in the 
sound track at one edge. 

Both systems for the reproduction of sound in synchronism with 
pictures are capable of giving excellent results, especially where 



Fig. 4. — SCHEMATIC DIAGRAM OF OPTICAL SYSTEM OF PHOTOGRAPHIC 

SOUND REPRODUCTION 

incidental music suitable for the film is to be supplied, and it is 
probable that such musical films will to a considerable extent 
di.splace the use of orchestras in small theatres. (C. E. K. M.) 
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MOTION PICTURE THEATRE. The growth of the mo- 

lion picture theatre is almost as remarkable as the development of 
ihe motion picture itself. From the “store-.s;ir.w'’ with its primi- 
tive “movies” of the early days, to the palatial buildings which 
house the costly film productions of to-day is indeed a far cry. 
Vet the progress of the motion picture theatre, as an institution 
of ever expanding influence in community life, is no less remark- 
able. While its primary purpose is and must always be the en- 
tertainment of its patrons, the film theatre has become the 
gathering ground and often the well-spring of many important 
public movements and forms of civic expression. In the smaller 
communities especially, the theatre owner or manager is fast 
becoming a personage to whom, if any worthy cause calls for 
public discussion and thought, his fellow citizens look for co- 
operation and advice. The power of the screen has been said to 
transcend even that of the new.spaper, of which, in its potentialities 
for public service, it has fittingly been called the complement. 
Its messages are delivered directly to an audience whose entire 
thoughts are then occupied by what is registered through the eye. 
The reaction, therefore, is necessarily immediate and the fullest 
understanding is obtained. This element of service has been con- 
i^iderahly augmented by the introduction of sound pictures, now 
(1929) in a state of development, but with possibilities of a most 
pronounced character. 

A Civic Centre.— The possibilities of the motion picture 
theatre as a centre from which the greatest amount of information 
may be distributed to the largest number of people in the shortest 
time were not fully recognized until the World War. The work 


done during and since this period for the Red Cross and kindred 
institutions is a matter of record. Gatherings of citizens were 
then furnished ready-made for speakers on behalf of the nations’ 
problems, a .service that could not have been secured in any other 
way with the same facility, and whose value would be hard to 
measure. But while this emergency may have attracted attention 
to the growing importance of the screen, during the ensuing 
years it has established itself as more than a medium for trans- 
mitting emergency messages. In its finest aspect the motion 
picture theatre has become an institution unique in its potential 
service. It may combine much that formerly lay exclusively in the 
domain of the church, the school or the newspaper. But in addi- 
tion to these it has advantages that are distinctively its own in 
furthering local or national activities. The finest romances of 
history and fiction have been depicted for the entertainment of 
the world. Through the news-reels, slow motion pictures, nature 
studies, travel photoplays and the visualizing of scientific experi- 
ments, the people of every nation have been instructed and 
entertained. The humour of the screen, the comedy relief, so 
necessary to all well-balanced programs, has improved con- 
sistently. Finer wit finds its way to the screen, developing a 
better sense of humour. Viewing it still more broadly, it may 
reasonably be hoped that the motion picture theatre will be one 
of the ultimate factors in developing and establishing the inter- 
national understanding and good will that all nations hope for 
but at times seem far from attaining. (R. F. W.) 

MOTIVE, in psychology, a general term signifying any ele- 
ment of consciousness which prompts an agent to a decision 
(from Lat. movere, to move). The older psychology usually re- 
garded motives as strictly analogous to mechanical forces exerting 
pressure or tension, and c.vplained human action as necessarily 
determined by the resultant of various, possibly conflicting, mo- 
tives. Contemporary psychological research tends to show with 
increasing clearness that we must recognize a power of decision 
in the self, and that the analogy of mechanical forces is inade- 
quate to explain the facts. On this view motives will be regarded 
as solicitations to act in a certain direction, while the self decides 
by throwing its volitional weight on the side of the motive which 
it regards as preferable. The solicitations may come from the 
most diverse sources: they may be mere desires to avoid some 
pain or to gratify some appetite; or they may be of higher origin, 
such as the motive of patriotism, or the desire to advance knowl- 
edge. Purposes or ends are often termed motives. “Conflict of 
motives” means sometimes a conflict of purposes, when the agent 
has adopted two different lines of action and has difficulty in com- 
bining them; or it may mean a conflict of solicitations. It is 
better to call purposes or ends by those names when they have 
been definitely adopted by the agent: while they are still under 
deliberation the term “motive” may be used. 

MOTLEY, JOHN LOTHROP (1814-1877), American 
historian, was born April 15, 1814. at Dorchester (now a part of 
Boston), Mass., and graduated at Harvard in 1831. He then 
studied at Gottingen and Berlin, becoming a friend of Bismarck 
at Gottingen, and after a period of European travel returned in 
1834 to America, where he continued his legal studies. In 1837 
he married Mary Benjamin, and in 1839 he published anony- 
mously an unsuccessful novel entitled Morton's Hope. In 1841 
he entered the diplomatic service as secretary of legation in 
Russia, but resigned his post within three months. Returning to 
America, he soon entered definitely upon a literary career. Be- 
sides contributing various historical and critical essays to the 
North American Review, he published in 1849, again anony- 
mously, a second novel, entitled Merry Mount, a Romance of the 
Massachusetts Colony, About 1846 the project of writing a his- 
tory of Holland had begun to take shape in his mind, and, after 
working in the United States, he spent five years at Dresden, 
Brussels and The Hague in investigation of the archives. The 
Rise of the Dutch Republic (1856) speedily passed through 
many editions, was translated into French, and also into Dutch, 
German and Russian. In i860 Motley published the first two 
volumes of its continuation, The United Netherlands, which was 
brought down to the truce of 1609 by two additional volumes, 
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published in t86 S. Partly ns a result of his letters to the London 
I'hnt’s on the causes of the Civil War, Motley was appointed 
U.S. minister to Austria in 1861, a position which he filled with 
success until his resignation in 1867. Two years later he was 
sent to represent his country in London, but shortly after was 
recalled by President Grant. After a visit to Holland he again 
look up his residence in England, where the Lije and Death of 
John BanicveUl appeared in two volumes in 1874. IH-health and 
the death of his wife now began to interfere wdth his literary 
work, and he died at Frampton Court, near Dorchester. Dorset- 
shire. on May 2 q. 1877. The merits of Motley as an historian 
are undeniably great. He has told the stor\^ of a stirring period 
in the history’ of the world with full attention to the character 
of the actors and the vivid details of the action, showing as well 
a most commendable thoroughness in research. 

The Netherlands edition of Motley's Writings appeared in 
1900, and an excellent edition of his historical w*orks was pub- 
lished 1903-04, 
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MOTLEY, « r , of many colours, a term particularly used of 
the parti -coloured dress of the professional “fool" of the 

middle and later age.s. The origin of the word is probably to be 
found in “mote" (O.E. mot), a particle of dust, hence a spot 
or patch. 

MOTMOT, the Mexican name of a bird of the genus Momo- 
tns. The motmots form the family Momotidae, very nearly re- 
lated to the Todidae {see Tody) of coraciiform birds, the nearest 
allies being rollers {q,v,) and kingfishers {q.v.). In outward ap- 
pearance the motmots have an undoubted re.semblance to bee- 
eaters, but, though beautiful birds, various shades of blue and 
green predominating in their plumage, they do not exhibit such , 
decided and brilliant colours. The motmots are neotropical, ex- I 
tending from southern Mexico to Paraguay, with the majority of 
species in Central America, Their ordinary food is small reptiles 
and fruits, and insects caught on the wing. In adult birds the shaft 
of the median pair of tail rectrices is de\’oid of barbs for the 
space of about an inch a little above the extremity, so as to pro- 
duce a spatula le appearance. This peculiarity is produced by 
the motmot itself nibbling off the barbs. Darwin was aware of 
this strange habit, and suggested that it was an illustration of 
sexual selection, the bird seeking to make itself more attractive. 

MOTOR, ELECTRIC. A machine for converting energy in j 
the form of an electric current into mechanical work. This is 
accomplished through the use of two fundamental physical phe- 
nomena, the first, that an electric current passed through a wire 
surrounding an iron core causes a magnetic field to be set up in 
that core and, the second, that an electric current flowing through 
a wire situated in a magnetic field exerts a mechanical force on 
the wire tending to force it out of the magnetic field. Funda- 
mentally, then, it may be said that an electric motor consists of 
four main elements, viz., (o) a mechanical structure which sup- 
ports and protects the magnetic, electric and insulating members, 
and which transmits the mechanical force to the work; (fi) a 
magnetic structure which carries the necessary magnetic flux or 
field; (c) one set of copper coils or windings for carrying the 
electric magnetizing current which sets up the magnetic field; 
fdj a second set of coils for carrying the electric working current 
which reacts on the magnetic field to produce torque. 

GENERAL CLASSIFICATION 

Electric motors are first cla.s5ified with reference to the char- 
acteristics of the supply circuit from which electric energy is to 
be taken. There are two common forms in which electric energy is 
commercially distributed. The^e are direct current and alternating 
current. In the first of these forms the current is considered as 
flowing continuously in one direction around the circuit. The 
distribution of the current requires only two conductors. Or- 


dinarily these two conductors are two copper wires, but in the case 
of street railway work a copper wire is used for one conductor 
and the earth or ground is used as the return side of the circuit. 
This arrangement avoids the necessity of carrying two trolley 
poles on the car. In the second form, or alternating current, the 
current is assumed as reversing its direction several times a second 
throughout the circuit and flowing alternately one way and the 
other. In the two most widely used systems of alternating cur- 
rent in use in the United States, the current reverses its direction 
or alternates 50 times per second and 120 times per second. Since 
two alternations are required to complete a cycle forward and 
back to the starting point, these two systems are known as 25 
cycle systems and 60 cycle systems. This characteristic of alter- 
nating current energy is called frequency. Electric motors are, 
therefore, broadly classified as: (a) direct current motors and 
{b) alternating current motors. Direct current motors arc further 
classified as: (1) shunt motors; (2) series motors; (3) compound 
motors; (4) compensated motors. Alternating current motors 
are classified as: (1) synchronous motors; (2) induction motors; 
(3) commutator motors. Induction motors are further classified 
as: (i) squirrel cage rotor motors; (2) phase wound rotor motors. 

Structural Description. — In structural detail an electric 
motor consists of a stationary member and a rotating member, 
usually called respectively the field or stator and the armature or 
rotor, as shown in Plate, fig. 7. The stator is composed of 
(a) a frame, usually cylindrical, which serves as a mechanical 
support for the stationary magnetic structure and for the stator 
windings as shown in Plate, fig. 3. In machines of small and 
medium capacity, the frame also serves to support the brackets 
which carry the bearings in which turns the shaft or axle carrying 
the rotor parts. In direct current motors the frame forms part of 
the magnetic circuit; it may also support the brushes or carbon 
blocks which make contact with the rotating commutator and 
serve as means for introducing line current into the rotating coils 
on the armature as seen in Plate, fig. 6; (fi) the stator magnetic 
structure consisting of individual or salient steel poles bolted to 
the frame in direct current motors and of a core built up in the 
axial direction of many thin sheet steel laminations in alternating 
current motors. These laminations have punched, in their inner 
periphery’, bore slots or notches in which are placed the stator 
coils or field windings, as illustrated in Plate, fig. 7; (c) the 
field coils or stator windings which are electrically connected to 
the supply circuit and which conduct into the motor the electric 
current for magnetizing purposes. In alternating current motors 
the torque or working current is also taken into the stator wind- 
ings, but in direct current motors the working current is taken 
into the armature or rotor through the stationary brushes and the 
rotating commutator. The rotating member, called the armature 
or rotor, shown in Plate, fig. 5, consists of (a) an axle or shaft 
which turns in the bearings and which serves to transmit the 
mechanical torque from the rotating magnetic core and windings 
to the pulley o” gear or coupling, which is connected to the driven 
machine or work which is to be done. Mounted on the shaft 
and inside the beprings is (ft) the rotating magnetic structure. 
In direct current motors and induction motors this consists of 
built-up thin sheets of steel laminations. These laminations have 
punched in their outer periphery slots in which are located the 
rotor coils. These laminations may be mounted directly on the 
shaft or carried through an intermediate member, usually of cast 
iron, called a spider. In the case of synchronous motors the rotor 
magnetic circuit consists of an annular steel rim to which are 
bolted salient radially projecting poles of solid or laminated steel 
seen in Plate, fig. i; (c) the rotor windings of various forms 
situated in slots in direct current armatures and induction mofor 
rotors as illustrated in Plate, fig. 5, fig. 2, fig. 4, and surrounding 
the complete pole in the case of synchronous motors; {d) tht* 
commutator in the case of direct current motors and alternating 
current commutator motors or slip rings in the case of 
wound rotor induction motors and synchronous motors. The 
function of the commutator and slip rings is described later. 

Mechanical Modiilcations^Thc construction just described 
applies to what are generally known as standard, open, horizonta 
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motors. In order to take care of special conditions surrounding 
the work, it is sometimes necessary to make mechanical modihea- 
tions, such as arranging motors with the shaft in a vertical plane 
instead of horizontal, or arranging for back gearing as a part of 
the motor, to secure comparatively low driving speeds. As a 
protection against mechanical dust or moisture or acid fumes, the 
openings in the frame and brackets are sometimes closed with 
covers. Such an impediment to the ventilation results in some re- 
duction in the amount of power the motor can deliver without 
overheating, but this handicap is offset by the longer life of the 
winding and insulation and other parts susceptible to breakage 
or corrosion. In very special cases, as sometimes occurs in trac- 
tion work, such combinations as the twin motor are worked out, 
in which two separate motors are mechanically connected through 
gears to one driving axle. Functionally, an electric motor, which 
converts electric energy into mechanical power, may be looked 
upon as the direct antithesis of an electric generator which 
develops electric energy by the application of mechanical power 
to a suitable structure. From this point of view, direct current 
machines and alternating current synchronous machines may be 
used reversibly as motors or generators, but alternating current 
induction motors, as described later, may not be reversed and 
used as alternating current generators, unless at the same time 
there are electrically connected in parallel with them suitable 
alternating current synchronous motors or generators. 

Fundamental Mechanical Relations. — The electric motor, 
after converting electric energy into mechanical force, develops 
power by means of rotary motion. A consideration of this action 
involves the torque or turning effort and the revolutions f)er min- 
ute at which the torque is delivered. From fundamental physical 
relations, work is measured by the product of a force and the 
distance through which it acts, or W^Fs. Work is therefore 
expressed in foot pounds and may be considered as the work done 
in raising a weight against gravity. Mechanical energy is also 
measured in the same units. Further, power is the time rate of 
doing work and is expressed by dividing Work by Time, or 



The power of electric motors is usually expressed by a 


unit called a horsepower. This unit is the power required to lift a 
weight of 33,000 lb. through i ft. in i min., and the horsepower 
of a motor is calculated from the torque or turning effort at i ft. 
radius and the revolutions per minute by the formula: 


Torque X revolutions per minute X 2 X 3 • 14 
Horsepower = * • 

33,000 

111 this formula the torque is expressed as the pull exerted at the 
end of a lever arm or crank i ft. long, and the factors 2 and 3-14 
are introduced in order to calculate the number of linear feet 
that this pull travels in one revolution. Multiplying by the 
r.p.m. and dividing by the equivalent of one horsepower gives the 
horsepower which the motor will develop. The simplest concep- 
tion of torque is that the electric current creates two magnets, one 
in ihe stator and one in the rotor. In the case of direct current 
the stator magnet stands still and attracts to itself the rotor mag- 
net, whose poles arc not directly in line with it. At the first glance 
it would appear that the rotation produced by this attraction 
would be limited and that as soon as the south poles of the rotor 
were opposite the north poles of the stator rotation would cease. 
This would be the case if it were not for the action of the com- 
mutator and brushes, which introduce current successively into 
different coils on the rotor in such a way that as rapidly as a 
magnetic pole on the rotor is attracted to the nearest stator pole, 
the current is shifted into the next coil behind, with the result that 
the poles on the rotor are continually approaching the poles on the 
stator but never reaching them, since they are continually shifted 
back automatically by the action of the commutator. Structurally, 
Ihe commutator consists of wedge-shatx^d copper bars built up 
lo form a complete circular arch, as illustrated in Plate, fig. 5* 
These copper segm(*nts are separated and electrically insulated 
from one another by thin strips of mica, which permits attaching 
fhc ends of each rotor coil to separate commutator bars. The 
stationary carbon blocks or brushes make contact with the outer 


surface of the commutator bars, which, during the rotation, slide 
under them, and in this manner the current is always led into the 
proper coils to provide a continuous mechanical pull on the rotor, 
and this is the torque. As the mechanical work or load which 
the motor is called upon to do is increased or decreased within 
the normal rated torque of the motor, the torque developed and 
the speed at which the motor runs automatically adjust them- 
selves until a stable running condition is reached. This variation 
in speed with changes in load is known as speed regulation. In 
the alternating current induction motor, the device of commutator 
and bru.shes is not used, but in their place advantage is taken of a 
principle discovered independently by Nikola Tesla and Galileo 
Ferraris in 1886. By this principle, if the windings of the stator 
of such a motor are supplied with polyphase alternating currents, 
a magnetic held of alternate north and south poles is set up in 
the slator iron core and this rotates in space independently 
of the mechanical rotor. This rotating magnetic field sets up or 
induces in the windings on the rotor electric currents, which in 
turn create magnetic poles in the rotor and, as a result, the rotor 
magnetic field is pulled around by the rotating stator field at a 
slightly lower speed than the rotation of the stator magnetic field. 
The r.p.m. of the stator field is obtained from the expression 

cycles Xr 20 , . , . r 

— V* — ; — < » on a 4 pole, Oo cycle motor the r.p.m. of 
number of poles 

the rotating magnetic field would be = 1,800 r.p.m. 

4 

The no load r.p.m. of the physical rotor is very close to this so- 
called synchronous speed, but the full load r.p.m. of the physical 
rotor drops a few per cent below this. In the alternating current 
.synchronous motor, Plate, fig. i, which is built like an a.c. 



Fig. 1.— -curves showing the variation of speed with load of 

VARIOUS TYPES OF DIRECT CURRENT MOTORS 


generator, the magnetic field of the rotor is separately set up by 
direct current from an independent source. In this case the rota- 
ting magnetic field of the stator which is set up by polyphase 
alternating currents locks in magnetically with the rotor field and 
pulls it along .synchronously. For this reason the no load and the 
full load speed of a synchronous motor are given by the expres- 
sion: revolutions per minute = — — The electric 

number of poles 

and magnetic relations in both direct current and alternating 
current motors and their theory and method of calculation are 
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quite analogous to the same conditions in electric generators of a relatively large number of turns of wire of relatively small 
{q.v.). cross section connected directly across the full line voltage as in 

Counter Electro Motive Force. — This is one fundamental A, fig. 5. It will be seen in this diagram that the field winding and 


principle to which special reference is here made as it is most 
useful in understanding the action of motors. Counter electro 
motive force i.<; a back voltage generated by any motor all the 
time that it is operating as a motor and is of such a direction and 
such a value that it is directly opposed to and nearly equal to 
the voltage which is applied to the motor from the supply circuit. 
The slight margin between the applied line voltage and the 
generated back voltage (perhaps of the order of 3% to 5% of the 
line voltage) is just sufficient to send through the resistance of 
the windings a current which is automatically exactly sufficient to 
produce the torque required to drive the mechanical load. If the 
load increases the motor slow’s down a trifle and generates a little 
less back voltage, so that the difference between the line voltage 
and the back voltage is a little greater and hence an increased 
current t1ows in the motor. producing an increased torque to balance 
and carry the increased load. If the load decreases, the motor 
speeds up and le.ss torque results. 

SPEED-TORQUE CURVES AND CLASSIFICATION 

In the application of electric motors to their work the character- 
istic to which the greatest attention must be paid is that of the 
variation of speed under load. A graph is drawn from standstill 
to the maximum speed which the motor attains, showing how the 
torque increases or decrea.ses as the speed rises or falls. Such 
a graph or characteristic curve is called a speed-torque curve and 
illustrations are shown in figs. 1, 2, 3. 4. With reference to their 
speed-torque curves, motors are classified as follows: (a) constant 
speed; (h) varying speed: (V 1 adjustable speed: (d) multi-s|>eed. 

Constant speed motors run as nearly as possible to a fixed 
speed, regardless of change of load from no load to the maximum 
load which can be carried. A varying speed motor is one wffiose 
.^peed changes widely with load changes, in general running slowly 
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Fig. 2. SPEED-TOROUE CURVE FOR INDUCTION MOTOR. WITH LOW-RE- 

SISTANCE SQUIRREL-CAGE ROTOR WINDING 

under heavy loads and fast under light load.s. Adjustable speed 
motors have the added po.’'sibilify that by changing a rheostat or 
equivalent resistance control device the no load speed of a motor 
may be changed over a considerable range, but when once set for 
a given speed it will run practically at that same speed at any and 
all load.s. Mulii-.sjiced motor is a term usually applied to alternat- 
ing current motors, the connections to whose windings may be 
changed in such a manner as to change the number of magnetic 
poles and hence the speed of the motor. Like the adjustable speed 
motor, the.tie motor.^, when connected for one .spewed, run practically 
constant at that speed, even under load changes. 

Speed-torque Classification of Direct Current Motors. — 
The classification of direct current motors into shunt, series, com- 
pound and compensated has reference to the manner in which the 
magnetizing coils on the field magnets are wound. This is shown 
schematically in fig ? In the .shunt motor the field coils consist 


the armature winding are in parallel across the supply voltage, or, 
using another expression, the field is shunted across the armature. 
In the .series motor, whose connection is shown in B, fig. 5, the 
field coils are made up of a relatively small number of turns of 
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Fig. 3. — SPEED-TORQUE CURVE FOR INDUCTION MOTOR WITH HIGH 
RESISTANT SQUIRREL-CAGE WINDING 

relatively large cross section and the field coil is in series with 
the armature winding instead of being in parallel with it as in A. 
In the series motor the .same current flows through the field coils 
that flows through the armature winding, and hence it is doubly 
effective, once in magnetizing the field and once in producing 



■Y COURTESY OF THE WESTINGHOUSE ELECTRIC COMPANY 

Fig. 4.--SPEED TORQUE CURVES for induction motor, with phase- 
wound ROTOR AND VARIOUS AMOUNTS OF EXTERNAL RESISTANCE 


torque in the armature. For this reason the torque in a series 
motor is proportional to the square or second power of the cur 
rent up to the point where the magnetic material of the motor is 
saturated with magnetic flux so that the field strength cannot be 
further proportionally increased. In the compound motor, whose 
connections arc shown in C, fig. 5, the field poles are provided wiln 
a shunt coil and also with a scries coil so that the motor partakes 
partly of the characteristics of a shunt motor and partly of a series 
motor. The compensated motor illustrated in Z?, fig. 5 * ^ spena 

form of comi)ound motor to which there is added a comi)en.sating 
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SUPPLY LINES 
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Fig. 5.— schematic connection diagrams for direct current motors 

winding in series with the armature winding which compensates rent on the magnetic fields. Where heavy loads must be started 
for the magnetic effect on the field of the working currents flow- and moved slowly and where lighter loads must be moved at 
ing in the armature. This compensating winding is placed in slots higher speeds, a series motor is used or a very heavily compounded 
in the faces of the poles. The compensating winding decreases the motor. Compound motors are used in general industrial work 
sparking which occurs to some extent on the commutator of all to drive tools such as punch presses and shears which are equipped 
commutating motors, and also makes possible a very flat speed with heavy flywheels. They are advantageous here for two 
torque curve with almost no change in speed from no 'oad to reasons; first, because the starting duty is heavy, due to the 
maximum overloads. The curves in fig. i, illustrate the behaviour 
of the different classes of direct current motors when the load on 
the motor is varied. The load on the motor in per cent of full load 
torque is plotted horizontally and the revolutions per minute ( 
vertically. The same rated torque and the same full load r.p.m. 
has been chosen for three motors wound and connected respec- 
tively according to the schematic diagrams A, B and C, fig. 5. 

This full load point is shown as P in fig. i and the r.p.m. is 840. 

In the case of the shunt motor, the speed is seen to be fairly 
steady, varying from 880 r.p.m. at no load, point /?, to 8,^5 r.p.m. 
at 150% load, point S. The shunt motor is therefore classified as 
a constant speed motor. In the case of a compound wound motor, 
the speed regulation is much wider and the speed changes from 
1,150 r.p.m. at no load, point T, to 770 r.p.m. a: 150% load, point 
V. For this reason the compound motor is classed as a varying j 
speed motor. In the case of the series motor, fig. i, the change in ! 
speed with change in load is still greater, ranging from 1 ,600 r.p.m. | 
at low load, point F, to 620 r.p.m. at 150% load, point IF. If the 
load were removed entirely the speed would rise still higher than | 

1,600 and the motor possibly damage itself. It is therefore neces- ; 
sary on a series motor to make sure that some restraining load is ' 
jirovided at all limes. j 

The case of the direct current adjustablc-.spccd motor is illus- | 
trated by the dotted curves of fig. i. This is shown to be a shunt | 
motor provided with a rheostat in the shunt field, which permits ; 
the full load speed to be adjusted between a range of 640 r.p.m. : 
and 1,040 r.p.m. When adjusted for one full load speed, the . 
change in speed with changes in load is small, and is comparable, 
as shown by the two dotted curves, with the curve of the 
straight shunt motor The speed-torque curve of a compound weight and inertia and, second, because their dropping speed 
compensated motor can be varied in accordance with the de.sired curve as load comes on allows energy to be drawn from the fly- 
application but in general the motor is classified as a constant wheel to meet the sudden severe peak. After the peak load 
speed motor The speed-torque curve would be similar to that , passes, the motor accelerates again and restores to the flywheel 
of the shunt motor shown in fig. i. Consideration of the curves in ; the borrowed energy. In the case of all direct current motors 
Hr. 1 leads to the conclusion that where constant speed is required there is a dired relation between the speed and the supply voltage 
all loads, a shunt or compound compensated motor would be : applied to the armature as was interred in the definition of 
iJsed. As a matter of practice nearly all modern shunt motors counter electro-motive force. Advantage has sometimes been 
have a light scries field coil to prevent the speed actually rising at . taken of this to secure varying or adjustable speed characteristics, 
heavy loads due to the demagnetizing effect of the armature cur- ! either by placing an external resistance in series with the armature 
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Three Phase 
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Three phase 

STATOR WINDING 


THREE PHASE WINDING 
ON ROTOR brought OUT 
TO COLLECTOR RINGS 


THREE PHASE WINDING ON 
STATOR Connected to 

BRUSHES ON COMMUTATOR 


COLLECTOR 

RINGS 


COMMUTATOR ON ROTOR 

Connected to rotor Winding 
ON end Opposite Collector Rings 
1-2-3-4-5-6 ARE MOVABLE BRUSHES 


Rotor Supplied with Variable Voltage 
FROM Taps on Stator Winding 


Primary Winding on Rotor. Secondary Winding on 
Stator Supplied with Variable Voltage from 
Commutator by Means of Movable Brushes 
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Fig. 7.- 


schematic CONNECTION DIAGRAMS FOR COMMUTATOR A.C. MOTORS 


or by changing: the supply voltage applied. The resistance method 
is objectionable because it wastes some power, but the variable 
voltage scheme is efficient and finds an important application in 
the control of large high-speed passenger elevators. As an addi- 
tional desirable characteristic a direct current motor may be so 


motors on the main roll drives of steel mills and similar applica- 
tions. a system has been worked out by using auxiliary machines 
of the commutator type which gives a true adjustable speed 
characteristic for the whole combination. This arrangement in- 
volves too much complication and cxpcn.se to justify it in case 


controlled that it will act as a generator while the load is being of comparatively small units. Aside from this rather special 


brought to rest, and thus considerably lessens the duty and the 
wear on the mechanical brakes. This is particularly useful in the 
case of series and compound motors, as in the case of railway 
motors. This feature is called dynamic braking. 

Table 1. gives some typical applications for the different classes 
of direct-current motors. 


application, the broad legitimate field of alternating current mo- 
tors is in constant speed and varying speed applications. So great 
is the mechanical simplicity and ease of installation and main- 
tenance of the squirrcl-cage rotor induction motor that it is doing 
a major percentage of the world’s work in general industrial 
applications where constant speed is required, coupled with com- 


T.able I . — Typical Applimtion of Dirvit Current Sfolor 


'I ype of motor and control 

(?ontroi speed 

Adjustable speed 

X^arying speed 

' .Straight shunt rnotfir 

Motor-generator sets 
Centrifugal pumps 
(ieiieral purpose work 



Shunt motor with resistance in series with the armature 



Fans or blowers 

Shunt motor with held rcsisUnce control or variable 
voltage supply ... ... 


( icncral machine 
tool work 

Trinting presses 


Corajiound motor 

1 



Screw downs on rolls 
Bending roll motors 

Cross head motors 
]*uiich presses 
Miscellaneous flywheel ap- 
plications 

Compound motor with variable voltage supply 



High-speed passenger ele- 
vator 

Com|X)und compcn.sate(l motor ; 

Continuous strap steel 
rolling 

i*apcr machine drives 


J.argc reversing steel mill 
drives 

Mine hoists 

Scries motor 



Railway work 

Crane work 1 

Industrial hoists j 


Speed Claisiftcation of Alternating Current Motors,— jiaratively infrequent starting duty. 

Many attempts have been made to develop an adjustable speed The typical constant speed alternating current motor ^ 
alternating current motor which would compare favourably with synchronous motor, a diagram of which is shown in fig. 6, wnit - 

its (lircft current compel il or, but up to the present time this as has been explained, has an unvarying speed at all loads so long 

cannot be said to have been accomplished. If it were readily as the frequency of the alternating current supply 
feasible to varv the frequency of the alternating current supply slant. The synchronous motor in structural detail originally c 
this could be arromplished. but since such variation is attended actly duplicated an alternating current generator but as so 
with too much (omplication fhi.s field is practically monopolized signed had very little starting torque and could i .ind- 

bv the dircfl current motor. In the rase of very large induction where compelled to start under load. Later an additional n 
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Table II . — Typical Applications of Alternating Current Motors 


I Type of motor and control 

Constant speed 

Adjustable speed 

Varying speed 

Synchronous 

Motor-generator sets 
Synchronous condensers 
Centrifugal pumps 

Ice machines 

Air compressors 



Squirrel cage induction with low resistance rotor winding 

Pumps 

I'ans 

Positive blowers 

Line shaft drive 

Cemenl machinery 
Woodworking machinery 
Textile machinery 

Paper machineiy 

General purpose work 



Squirrel cage induction with high resistance rotor winding 



Laundry extractors 
k'lywheel service 
(a) Punches 
(h) Shears 

Cranes and hoists 

Starling motors 

Valve motc)rs 

Phase wound rotor induction motor operated constant 
speed 

Air compressors 

Ice machines 

Flour mills 

Belt conveyors 

Ship propulsion 
Locomotives 

Steel mill machinery 



Phase wound rotor operated varying speed .... 



H oists and winches cranes 
I'lcvators 

Flywheel motor generator 
sets 

('oal and ore unloaders 
Electric shovels 

Commutator motors single phase 



Electric locomotives 
Electric motor cars 
Domestic applications of 
small induction motors 

C’ommutator motors polyphase 


IVxtile applications 

Mine fans 


Phase wound rotor induction moto^ with auxiliary com- 
mutator machines 


Main roll drives in steel 
mills 

Variable ratio frequency 
changer sets 



ing similar to that of a squirrel cage roior induction motor was 
added to the rotor, and at the present time synchronous motors 
have sufficiently good starling characteristics to permit their use 
on many industrial applications formerly covered by induction 
motors. The speed-torque curve of a synchronous motor is a 
straight line at synchronous r.p.m. If loaded beyond the capacity 
of its torque to hold it in step the motor stops entirely and comes 
to rest. The synchronous motor has a very desirable character- 
istic from the standpoint of the supply system, in that it can be 
made to draw from the line a magnetizing current for its stator 
winding, which is said to be leading the supply voltage in time 
phase and which, therefore, compensates for the rnagnetizing 
current of induction motors on the same system, which current 
is said to be lagging. Expressed in a practical way, if a supply 
system is entirely loaded* up with induction motors so that its 
generators cannot take on any more load, it may be possible to 
install additional synchronous motors and develop additional 
mechanical power without adding to the electrical load on the 
generator. So valuable is this characteristic that at times s)m- 
chronous motors are run on a system without any mechanical 
load, merely to furnish this the so-called leading current. When 
so used, a synchronous motor is called a synchronous coimnser. 

The induction motor may be either a constant -speed or a 
varying speed motor as may be seen in fig. 6. In the squirrel cage 
rotor type, a constant speed motor has a comparatively low elec- 
irical resistance in the copper bars and short-circuiting rings 0 
fhe rotor winding as shown in Neg. 105,482. If a varying spee 


characteristic is desired, the electrical resistance of the rotor 
winding is increased. The speed-torque curve for a constant 
speed squirrel cage rotor induction motor is shown in fig. 2. It 
will be noticed that the torque at start is about i j times normal 
full load running torque and that as the motor speeds up the 
torque increases until maximum torque is reached and then de- 
creases until the motor runs steadily at a torque corresponding 
to the load. Unlike the synchronous motor, which runs at all 

times at synchronous speed, or ^ it will 

number of magnetic poles 

be noted that the induction motor falls away slightly from syn- 
chronous speed and, at full load, runs, for example, at 3% to 5% 
below s>Tichronous speed. This departure from synchronous 
speed is characteristic of the induclion motor and is called slip. 
In the case of the varying speed squirrel cage rotor induction 
motor with high electrical resistance in its rotor winding the slip 
will be much greater, at rated full load torque and the speed 
torque curve will be typified by that of fig. 3. In this case it will 
be noted that maximum torque occurs at start and that the torque 
decreases as the speed increases. Also, that the slip at full load 
is 25% or much greater than in the case of the constant speed 
motor. Such a speed-torque curve is desirable where heavy loads 
are to be started, perhaps frequently. Moreover, the varying speed 
motor has the further desirable characteristic that the current 
required in starting is less. On the other hand, it is less efficient 
when running continuously by a percentage represented by the 
increased slip. The phase wound rotor induction motor has a coil 
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winding on the rotor of relatively low electrical resistance, and 
(he terminals of the windings are brought out to collector riftgs 
on the shaft as shown in Plate I., fig. 7. Contact is made with 
these rings by means of carbon blocks or brushes, so that it is 
possible to insert or cut out resistance external to the motor 
and in series with the windings. In this manner a very flexible 
control is secured, since a number of different speed-torque curves 
can be obtained for the same motor, depending on the amount of 
this external resistance. This is showm by fig. 4 in w’hich the speed 
torque curve 7 would be that with all resistance cut out of the 
circuit, and curves i to 6 inclusive those with varying amounts 
of external resistance. From this it might apjxjar pos.sible to get 
adjustable speed characteristics, but this is not the case for the 
reason that a change in load represented by X* on curve 7 pro- 
duces a slight change in speed represented by Y* but the same 
change in load on X on curv'e i produces a considerable change 
in speed shown by Y. From this it appears that on curve 7 the 
motor could be rated as constant speed but on all other curves 
it would be varying speed and the motor is so applied. In con- 
nection with all induction motors, the torque developed varies 
as the square of the line voltage applied. 

Alternating Current Commutator Motor. — The number 
of commutator motors used on alternating current is much .smaller 
than other types as the problem of commutation is more difficult 
than with direct current. However, the demand for an alternat- 
ing current motor w’hich w’ould be suitable for railway work re- 
sulted in various forms of single phase motors (requiring a single 
supply wire and trolley) having a speed-torque characteristic | 
equivalent to that of a series direct current motor. The schematic 
diagrams for such motors are shown in fig. (), A, B and C. These 
are knowm as series, repulsion and doubly-fed motors. A demand 
for a polyphase alternating current motor with adjustable speed 
characteristics resulted in several so-called “alternating current 
shunt motors.” The schematic diagrams for (wo of these are 
shown in fig. 7, A and B. In A the brushes on the rotor are fed 
with current from taps taken off of the stator winding and hence at 
varying voltage. In B the rotor winding has collector rings at 
one end of the rotor and a commutator at the other. The supply 
line connection is made to the collector rings instead of to the 
stator winding. On the commutator are two sets of movable 
brushes. Opposite ends of the three separate phase windings on 
the stator are connected to corresponding pairs of brushes. Due 
to the shifting of the brushes, a changing voltage is impressed 
on the stator winding and .speed adjustment results. These types 
of motors are expensive and complicated and are little used. 
Three general applications have been made of single-phase alter- 
nating current commutator-type motors. The first, as a means 
of getting better starting characteristics on a single phase indus- 
trial motor. Unlike a polyphase induction motor, a motor which 
is supplied from a .single-pha.se supply line has no starting torque 
unless auxiliary windings or so-called phase splitting devices are 
used. However, a single-phase commutator motor of either the 
repulsion or series type has very good starting characteristics. 
Therefore it is the practice of several manufacturers to build a 
.‘iingle-pha.se induction motor which has a rotor similar to the 
armature of a direct current motor. In addition, the rotor has a 
device actuated by centrifugal force which short circuits all the 
commutator bars after the rotor is up to speed and it then con- 
tinues to run as an induction motor. This motor is referred to 
a.s repulsion-start, induction-riin motor. The second application 
of alternating current commutator motors is in connection with 
heavy traction or the electrification of steam railroads. Here the 
motor has been used both as motive power for electric locomotives 
and in so-called motor cars. The third general application for 
alternating current commutator motors is as auxiliaries to large 
wound rotor induction motors where adjustable speed must be 
had and where the application of direct current is not feasible. 
This system has been applied to main roll drives in steel mills 
and to variable ratio frequency changers, where two alternating 
current supply systems are to be tied together for the exchange 
of power, but where there must be some flexibility allowed to 
each system in the maintenance of its exact frequency. Some 


typical applications of alternating current motors are shown in 
Table II. In comparing the uses of direct current motors with 
those of alternating current, it may be said that alternating cur- 
rent is more widely used but that certain classes of work can be 
handled more satisfactorily by direct current motors. Broadly, 
these are: industrial cranes, high-speed passenger elevators, ad- 
justable speed machine tools, heavy steel mill reversing rolls and 
city street railway service. Aside from these applications, alter- 
nating current motors are preferred because the general distribu- 
tion of energy by any other means than alternating current is 
practically prohibitive on account of cost. 
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MOTOR-BOAT, a small vessel propelled by a motor, es- 
pecially by a petrol (gasolene) engine. Its history dates from 1885 
when, it is believed, a launch was successfully propelled by an 
internal-combustion engine by J. J. R. Hulme of London. In 
18S6, in Germany, Daimler fitted a boat with one of his engines 
of I h.p. and carried 1 1 j^rsons in it on a lake in Wiirttemberg. 
Within a few years the Daimler Co. was turning out numerous 
motor-launches at Coventry. Relatively slow progress was made 
and the public generally did not, seemingly, become convinced of 
the reliability of motor craft. Hence the reliability trials which 
were organized by the Royal Automobile Club in 1904, and the 
cross-Channel race for motor-boats in the same summer, both 
of which were afforded much publicity, helped considerably to 
bring before the general public the possibilities of motor-boating 
as an enjoyable and safe pxistime. It may be recorded as indicat- 
ing the reliability of marine motors at that date that in the trials 
in question a 20 hours’ test was included and 15 out of the 16 
boats which were entered satisfactorily completed this arduous 
trial. Since 1904 steady progress has been made in the develop- 
ment of motor-boating, also in the design of motor-boats and 
engines suitable for their propulsion. With the increasing con- 
gestion, due to the very large number of cars on the roads in the 
thickly populated countries, it is evident that more and more 
people are taking to motor-boating, and there are definite indi- 
cations that the pastime will become increasingly popular, particu- 
larly in view of the recent production of cheaper boats, of which 
details are to be given later. With these, the cost of motor-boating 
has been reduced to a figure less than that of motoring. 

Construction of Motor Boats. — For the construction of pleas- 
ure motor-boats, wood is utilized almost exclusively, except for 
large yachts. Steel is heavier and more expensive than wood, but 
it is occasionally employed for certain 'special types of boat, also 
not infrequently in the tropics. Duralumin, an alloy of aluminium, 
has been adopted in Germany for cruisers and launches, where 
extreme lightness was required but it is unlikely to find any gen- 
eral application. A large number of different woods are used in 
the construction of boats. Mahogany, oak, pitch-pine and teak 
are commonly employed for planking, teak being specially good 
for boats built for service in the tropics, but it is expensive. The 
keel is usually of oak, pitch-pine, Oregon pine, larch or American 
elm, and the stem and stern-post of English oak or larch. British 
oak is one of the best materials for boatbuilding, but for the plank- 
ing or skin of a boat Honduras mahogany represents, perhaps, 
the finest timber. Pitch-pine is cheaper and has advantages for 
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TYPES OF AMERICAN MOTOR BOATS 


1. “Miss America II. which made 80-567 statute miles an hour in 1021. 

This record stood until “Miss America VI 1.” made 92-838 in 1928 

2. “Greenwich Folly.” winner of the “Gold Cup" In 1926 and 1927. She 

is a 25 ft. displacement boat with a motor of 625 cu. in. cylinder 
capacity 

3. Outboard racers at the start of a contest. The two boats In the fore- 

ground have streamlined decks 

4. A Gold Cup racer just as she started to capsize 


5. A high speed racer. These boats when driven fast in a choppy sea will 

often leap entirely clear of the water 

6. The winner of the New York -Albany Race of 1928. a 12 ft. boat driven 

belter than 25 knots by an outboard motor 

7. A 41 ft. cruiser which has been successful in a number of long distance 

races for her typo 

8. Hundreds of these 34-footers have been built by one large manufacturer 

of standardized boats 


XV. 






MOTOR-BOAT 879 


boats intended for arduous service. Wood boats are cither clench 
or carvel built. In the former system, the bottom of each plank 
distinctly overlaps the plank below, whilst in carvel construc- 
tion, the adjoining planks are planed on their edges and butt 
together. The carvel method is by far the more common, as it has 
a better appearance and offers less resistance to the water. Most 
boats have single planking but two skins are not uncommonly 
employed, with canvas between. The inner and outer planks are 
usually arranged diagonally, or there is a horizontal outer skin and 
a diagonal inner planking. The two skins are fastened with nails, 
but another system is that in which the two skins of planking 
are sewn together by stitches of linen thread. 

Types of Motor Boat.— -Motor-boats may be divided roughly 
into two categories: displacement craft and hydroplanes. In the 
former, the same amount of water is displaced, no matter at what 
speed the boat travels. A hydroplane, on the other hand, when 
running at high speed raises itself partly out of the water, and the 
amount of water displaced is less than when at rest. The result is 
that the water resistance is reduced and higher speeds are possible 
than with displacement boats. The hydroplane principle is, how- 
ever, seldom used except for racing craft and is, in fact, practically 
ineffective at speeds under about 15 or i6 knots. The famous 
(oastal motor-boats used so successfully during the World War 
are examples of high-speed hydroplanes which virtually skim 
over the water, the bottom of the hull being built with a step, 
generally disposed near the centre. In some craft two or more 
steps are provided. The open launch is, perhaps, the most popular 
type of motor-boat. Referring first to inboard engined craft (out- 
board motor-boats will be dealt with later), this class is generally 
constructed in sizes from 16 ft. up to about 35 ft., and is equipi^ed 
with engines varying from 6 h.p. to 30 h.p. The speed is usually 
moderate, but fast launches are now gaining favour, more par- 
ticularly in America. Craft with speeds of 25 to 35 knots are 
standardized, one firm in the United States turning out more than 
1 ,500 of these annually, whilst standard boats with a guaranteed 
speed of 55 knots are now produced. The tendency of builders 
of modern launches, both of the high speed and moderate speed 
( lasses, is to design them somewhat on automobile lines so far as 
the steering wheel, controls and electric starting equipment are 
concerned. A reason for this policy, apart from its general con- 
venience, is that many of the purcha.sers are those with motoring 
experience. The 18 ft. Brooke runabout, which is fitted with 
a 10 h.p. engine, is a British example of the latest type of launch 
designed to meet the demands of such buyers. 

Cabin Cruisers and Auxiliaries. — The cabin cruiser repre- 
.sents one of the most attractive types of motor craft. It is built 
in .sizes of from 20 ft. in length upwards, with cabin accommoda- 
tion and is usually constructed as a seaworthy boat capable of 
making good passages at sea under moderate or even rough condi- 
tions. Owing to the fact that a small increase in speed calls for 
greatly augmented engine power, and consequently, higher fuel 
consumption and capital cost, the average speed of cabin cruisers 
is from 8 to 10 knots. Thus, a vessel of from 25 ft. to 30 ft. in 
length asually has an engine of from 10 h.p. to 20 h.p. In England 
the average price of a 30 ft., 8 to 10 knot cruiser is about £500 to 
£750 according to equipment. In the United States, however, 
where petrol is relatively cheap, the large majority of cabin 
cruisers are constructed with much higher speeds than those in 
the United Kingdom, and expre.ss cruisers, vessels from 25 ft. to 
50 ft. in length, having speeds of 20 to 25 knots, are very popular. 
As with all other classes of motor boats in the United States, 
cabin cruisers arc, for the most part, built in quantities as stand- 
ard productions. In England and, in fact, most other parts of the 
world, there is a larger proportion of boats built tu individual 
requirements, but the tendency towards standardization becomes 
more marked every year. 

The “auxiliary” is a type of motor-boat which appeals to the 
sailing man and is gradually replacing the pure sailing yacht, 
it is designed essentially for sailing but in it is installed an auxili- 
ary motor; this is usually only of sufficient power to propel the 
yacht at a speed of about 6 knots. In small auxiliaries specially 
designed motors are provided, occupying very little space and 


scarcely detracting from the sailing qualities of the boat. The 
drive is taken through a clutch so that the propeller may revolve 
freely when the yacht is under way or, in some cases, a feathering 
propeller is used, the blades of which can be fixed in a vertical 
position when the yacht is under sail. Specially designed boats are 
built for use with outboard motors, that is to say, engines which, 
complete with propeller and propeller drive, together with the 
fuel tank, can be attached to the stern of the boat. These craft 
are constructed, either as hydroplanes or displacement boats, 
from 8 ft. to 16 ft. in length, and as si^eeds of over 30 m.p.h. can 
be attained with such craft equipped with outboard motors rated 
at 8 h.p., outboard motor-boat racing has become extremely 
popular in America, also in Great Britain and to a certain extent 
on the Continent. Outboard motor-boats have led to a wider field 
of popularity for motor-boating than was possible with inboard 
engined craft, since these launches with speeds of between 20 and 
30 m.p.h. can be purchased for iioo or less. 

Motor Boat Engines* — For the vast majority of motor-boats 
engines operating on petrol are used, similiar in general design 
to those fitted to motor-cars. A certain number of motor-boats 
built for service in Great Britain and in some other parts of the 
world are fitted with paraffin engines, but these are seldom used 
in America. For large yachts, engines known as .semi-Diesel, 
Diesel or other ty\)cs operating on cheap, heavy oil, are employed. 
The main difference between marine motors and those used for 
motor-cars is that the speed of the former is generally lower 
since, especially for moderate speed craft, it is inefficient to drive 
the propeller at more than 1,000 to 1,200 revolutions i)er minute. 
Otherwise, the differences between the marine and car engines 
are only in detail. The paraffin motor is also similar except that a 
vaporizer is utilized, this being heated by the exhaust ga.ses so 
that the fuel may be effectively vaporized before admission to 
the cylinders of the engine. The compression pressure of the 
paraffin motor is, however, slightly lower than that of the petrol 
type and the output for given cylinder dimension is 10% less. 
The tendency, however, especially in America, is to increase the 
speed of marine motors, and engines operating at 1,600 to 2,000 
r.p.m. are frequently fitted to the faster types of boat. Higher 
speeds mean smaller, lighter and cheaiicr engines, and these are the 
reasons for their adoption, even at the loss of a certain degree 
of propeller efficiency. In some boats, in order to improve pro- 
peller efficiency, fast-running engines are used in conjunction with 
reducing gears, so that the propeller turns at about one-half the 
speed of the engine. Petrol and paraffin engines, apart from out- 
board motors, are almost invariably built as four-cycle motors. 
The outboard engine, a type which has become extremely 
popular, consists of a horizontal engine dri\dng a vertical shaft, 
at the bottom of which the propeller is driven through bevel 
gearing. It also incorporates the fuel tank and the whole unit can 
be clamped direct to the stern of the boat. It is started by turn- 
ing tlie Ily-wheel. The majority of modern outboard engines have 
two opposed cylinders and are of such weight that they may be 
conveniently carried by one man. For the most part they arc built 
in three standard sizes, rated at approximately 2i, 4 and 8 h.p. 
respectively, the prices ranging from £25 to £70. When specially 
designed for high speed the actual power developed is consider- 
ably in excess of the rated output. They are suitable for attach- 
ment to dinghies and relatively heavy boats, whilst, as mentioned 
above, they are often fitted to s|^cially-built racing hulls, thus 
forming high speed racing craft. 

Most motor-boats are driven by means of a propeller coupled 
through the shaft to the engine. Where the depth of water is 
restricted, aerial propulsion is sometimes resorted to. This in- 
volves the employment of a propeller similar to that used on an 
aeroplane. It is mounted on a framework and is driven by a petrol 
engine through a chain or by other means. Hydraulic propulsion 
is also utilized in some instances with shallow draught boats, the 
engine in this case driving a pump through which the water is 
drawn. The propulsive efficiency is less than with a submerged 
propeller, but with the latest Hotchkiss system the difference is 
not brge. (A. P. C.) 

Outboard Motors.— The early small marine motors manu- 
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factured for installation in rowboats and canoes were miniature 
editions of larger plants and had all their complications of shaft- 
ing. stuffing boxes, foundations, etc. For their use, the boat had 
to be esi:)ecially built or adapted for them. Shifting a motor from 
one boat to another was a difficult task. In 1906, Ole Evinrude, 
of Milwaukee. Wis., began experimenting and in 1910 applied 
for a patent on a small, light, single-cylinder, internal combustion 
motor, which could be attached to the stem of a small boat and 
readily detached when desired. 

The new machine rapidly grew in popular favour and others 
manufactured somewhat similar devices. These were all of the 
iwo-cycle type, some with two opposed cylinders. Most of them 
weighed about 40 lb. or less and developed from i-\ to 2 V horse- 
power. In iq2S the larger motors developed more than 35 h.p. 
and weighed nearly 150 pounds. 

In 1924. the outboard motor w^as grudgingly granted a place on 
the schedules of some of the important regattas. They were used 
to drive boats of many models and sizes and the fastest speed 
was less than 9^ knots. In 1925, racing boats were especially 
designed for outboard motors, more powerful motors appeared, 
and speeds inertiased to 14J knots. Thereafter each season saw 
power and speed going up. reaching 20-3 in 1926 and 29- 1 in 1927. 

The year 192S saw remarkable strides in the popularity of the 
outboard motor, both in the United States and in Europe and also 
in Australia. Long distance racing was inaugurated in 1928, the 
first event being time trials between Albany and New York in 
which ihe winner ran the 115 nautical miles at an average speed 
of 25-4 knots. Other contests followed, some in open water, such 
as the race from Boston to New York, upwards of 250 m., of which 
a large proportion was at sea, and another on Lake Michigan, 
which was run under adverse weather conditions. The 202 m. 
from Peoria. 111 ., to St. Louis. Mo., was covered at better than 
33 knots. In shorter races over club courses, 2, 2^ or 3 m. to the 
lap, remarkable speeds were made that summer, culminating at 
Peoria, III., in September, where two boats did better than 40 m. 
an hour as the average of six runs each over a measured mile. 
“Spirit of Peoria*' averaged 41*478 and “Cyclone” did 40.453 in 
these trials. Their motors were four-cylinder machines, the 
cylinders being in pairs and opposed. In October at the outboard 
championship race at Wilmington, N.C., records were made over 
the 4 miles. In class A, “Bumble Bee*’ did 25 m. per hour; in 
cla.ss B. she did 33*57: in class C, “Rubber Baby 11 .” did 35*55; 
.ind in class D, “Orange Blossom” made 37*07. 

In the Albany-New York outboard marathon, early in 1929, the 
winner. “Mi.s? Eastern,” averaged 37-4 m. per hour. 

Motors are classed for racing by piston displacement, the 
classes being as follows: class A, imder 14 cu.in.; B, 14 to ao; 
C. 20 to 30: D. 30 to 40: E, 40 to. 50, etc., advancing by tens. 
The 1928 records in statute miles are: class A, 25 m. per hour; 
class B, 34*346; cla.ss C, 39-764; class D, 41*748; class E, 35*022. 

(C, H. Ha.) 

MOTOR CAR, a self-propelled freight or passenger vehicle 
adapted to run and be steered on ordinary roads. Most motor 
vehicles arc propelled by internal combustion engines, but some 
are driven by steam and some by electric motors although these 
arc. for the most part. limited to commercial service. This article 
i.*: divided into two parts: (i) general de.scription of the develop- 
ment of the automobile w'ith particular reference to conditions in 
the United States; and (2) a description of the motor car with 
particular reference to Europe. 

In general, motor vehicles may be classified into three groups, 
according to the service they render. First, there are private 
j)assengcr cars for transporting individuals, usually seven or 
fewer in number: second, commercial passenger vehicles for 
transporting a large number of persons; and third, commerdal 
goods \Thicle5 for transporting materials and goods. During 
the past 25 years in England, continental Europe, Dominion 
of Canada, and the United States, a wide variety of terras 
has been used to designate these three classes. The passenger 
car has been called “motor car.” “motor vehicle,” “automo- 
bile.” “autocar.” “auto.” “car,” “motor,” etc. In 1928 “auto- 
mobile” is the universal word in America, while elsewhere the 


term “car” is common. The commercial passenger vehicle has 
been known as “omnibus,” “charabanc,” “motor-bus,” “coach,” 
and “bus.” While all these terms are used more or less generally, 
the last, “bus,” is used extensively in the United States and 
Canada and also to no small extent in England and on the 
Continent. At the present time the “charabanc” is an open vehicle 
for conveying tourists about, employed in Europe. “Lorry” is now 
distinctly the English and “truck” distinctly the American name 
for the commercial goods vehicle. Coaches, omnibuses and buses, 
and lorries and trucks are treated elsewhere. This article deals 
only with motor cars, or automobiles. 

HISTORY OF THE MOTOR CAR 

It is difficult to assign definite dates for events in the progress 
of the automobile. Many men were working on the same problems 
in different places. This brief outline can point out only the 
trends and major developments. The self-propelled vehicle dates 
back to the middle of the i8th century. Credit for the first “road 
wagon” propelled by its own engine, is generally given to Nicholas 
Cugnot, a Frenchman, who about 1770 built a three-wheeled 
carriage, with a cumbersome steam power plant operating on thi* 
single front wheel. It is claimed that this steam carriage could 
run at the rate of 2^ m. per hour, but it had to stop ever>- 
hundred feet or so to make steam. Cugnot ’s second vehicle, pro- 
duced in 1771, is still preserved in the Conservatoire des Arts ct 
Metiers, Paris. (Some histories of the automobile state that his 
first car is still preserved and not his second car.) During the 
latter half of the i8th century a few other attempts were made 
to build steam carriages, many of which were not capable of 
operating under their own power. The next century, however, 
saw a number of steam vehicles put to practical use in trans- 
porting passengers. Among these early experimenters were : Oliver 
Evans in America, making a car in 1787; Trevithick, England 
(1801); Gordon, England (1824); James, England (1824); 
Gurney, England (1828); James, America (1829); Summers and 
Ogle, England (1831); Hancock, England (1824-36); Church, 
England (1832); Maceroni and Squires. England (1834); Dud- 
geon, America (1857); and Butler, England (1883). Gurney put 
three steam coaches into operation on a route near London 
covering about 3,644 miles. Around the .same time Waller 
Hancock built the first of nine steam carriages that were to 
operate on a route regularly. 

Starting about 1831, the English parliament enacted laws which 
practically eliminated the steam coaches from the roads. Among 
these might be mentioned the Red Flag Law, which required that 
a man precede the horseless carriage, carrying a red flag by day 
and a red lantern by night. In addition, the toll roads and bridges 
raised the charges for the steam carriages until they could no 
longer operate at a profit. As a result, there was little development 
of the horseless carriages in England until after 1896, then the 
restrictive law was repealed. In Germany and France intere.si 
turned toward the internal combustion engine to replace the 
cumbersome power plant of these early steam vehicles. In 1885- 
86 Gottlieb Daimler (Germany), patented his high speed internal 
combustion engine, which is generally credited with revolution- 
izing automotive transportation Nevertheless, there is some 
disagreement among historians on this point. Some state that in 
1875 Siegfried Narkus (Austria) built a four-wheeled vehich* 
powered by an internal combustion engine. Benz (Germany), in 
1885, produced a tricycle with an internal combustion engine 
Credit is commonly given to Krebs for the first petrol or gasolint* 
automobile incorporating many of the essential features of the 
modern car. In 1894 he designed the Panhard car with a verlira ; 
engine under a bonnet or hood, at the front, and a modern typ<’ 
chassis. The car also had the common type of sliding gear tr;in‘^ 
mission operated by the right hand, clutch and brake pedals, an(. 
a foot accelerator. 

About T896 or 1897 considerable work was carried on in Ger- 
many, France, England and the United States on the development 
of vehicles driven by internal combustion engines. These cars 
varied greatly in detailed design; some had the same gencra- 
arrangement as the Panhard. while others were patterned on inf 
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familiar hurse-drawn carriages which they were expected to 
supplant. The motor car is not the product of a single inventor 
nor even of men within a single century. Among the European 
pioneers there were: Daimler, Benz, Maybach, Krebs, Panhard, 
Levassor, Royce, Serpollct, De Dion, Bouton, Gibbon and Roots; 
and among the American pioneers were Duryea, Olds, Haynes, 
Winton, Ford, King, Maxwell, Apperson, Riker, Clarke, Stanley, 
White and Franklin. These automobiles were produced, of course, 
in very small numbers because of the limited manufacturing facil- 
ities and of the small consumer demand. 

In 1903 the Association of Licensed Automobile Manufac- 
turers was formed in America to grant licences to manufacture 
motor cars under the Selden patent (U.S. patent No. 549,160, 
Nov. 5, 1895L and for eight years was a powerful force in the 
development of the new industry. By limiting licences to concerns 
which were held to be “good and reliable,” the association doubt- 
less protected both the automobile industry and its customers 
from unscrupulous exploitation, and stabilized somewhat the 
general conditions of production and market competition. The 
National Automobile Chamber of Commerce was organized in 
1913 to succeed the association (strictly speaking, the National 
Automobile Chamber of Commerce succeeded the Automobile 
Board of Trade, which succeeded the Association of Licensed 
Automobile Manufacturers). Among its activities was the “cross- 
licence” agreement whereby any member might use the patents 
held by any other member, without paying a royalty. While never 
adhered to quite universally, this agreement still (1928) holds 
lor patents issued previous to 1925. At that time the life of the 
agreement ran out; and it was not renewed mostly on account of 
the commercial aspect of large private developments. 

Until 1900-12 the automotive industry was, in general, chiefly 
concerned with developing a product that at least would operate. 
Some cars, of course, were marketed in this period; these in 
essential details were nearly as satisfactory as cars designed in 
recent years. During the experimental period, cars of every 
flescription were produced with alternatively chain, bevel gear or 
friction drive; bar, tiller or wheel steering; planetary or sliding 
trear transmissions; and with the number of cylinders ranging 
from one to eight, with a few twelves and sixteens. The prejudice 
against a new and radical invention, poor road conditions, the 
comparatively high original cost, the cost of maintenance and the 
general unreliability of the cars, all tended to retard rapid intro- 
duction of motor vehicles. The sporting phase of the automobile 
was recognized long before it w'as commonly appreciated that the 
automobile provides a thoroughly reliable, economical, comfort- 
able and rapid means of individual transportation. 

After 1909-12 the production of sufficient ^ars for a growing 
demand and marketing and distributing facilities became of great 
importance. Problems of time payments and the extensive pur- 
chasing of cars on an instalment payment basis, trade in used 
cars, dealer organization and advertising have been demanding 
the attention of manufacturers, in addition to problems of quan- 
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tity production and engineering. During this period also the 
internal combustion engine has almost entirely superseded both 
steam and electric motors for propelling automobiles. The electric 
vehicle is confined, for the most part, to use for short distances, 
over improved roads. The expansion and growth of the motor 
car has, in a large measure, proceeded abreast with the building 
of good roads, development of alloy steels and improvement of 
rubber. The need for rapid and reliable individual, or private, 
transport has existed for a long time; and when the automobile 
was recognized as fulfilling that need, its adoption was rapid not 
only in Europe and America, but in late years, all over the world. 

The table in the first column shows the yearly production and 
registration of passenger cars in the United States. 

The figures for the United States for 1927 represent 85% of 
the production and 75% of the registration of the world, for in 
that year 3,650.000 cars were built in total for all countries and 
29,639,000 were in operation. The following table shows the 
relation of population to motor car registration (based on passen- 
ger vehicles) in various countries in 1927: 
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THE AUTOMOBILE ENGINE 

The automobile engine transforms the chemical energy of a 

mixture of air and fuel^ (petrol or 
gasolene) into mechanical energy 
which can do work, /.r., move 
the car. The engine is often also 
called the power plant. Essen- 
tially the engine con.sists of: (i) 
an enclosed cylinder in which a 
gaseous mixture of air and fuel 
is burned: (2) a piston which 
moves back and forth in the 

cylinder; (3) a connecting rod 
which links the piston to a crank- 
shaft; and (4) a crankshaft 

which changes the reciprocating 
motion of the piston into rotary 
motion. This is shown in fig. i. 
Other parts necessary for the 
operation of the engine are: (i.) 
A carburettor for mixing air and 
fuel, with an intake pipe to con- 
duct the mixture up to the inlet 
valve: (2) inlet valve, which, 

upon being opened, admits the 
mixture into the cylinder, and 

upon being clo.sed, prevents this 

.rjoumsr or MOTORS fOMOM. cscaping; (3) a 

nc. I.-^DIAGRAM OF SIMPLEX EN- spark-plug, whicli ignitcs the 
gines charge at the proper time: and 

(4) an exhaust valve, which opens to allow free exit to the charge 
after it has delivered part of its energy to the engine. Practically 
all automobile engines operate on what is called the four-stroke 
cycle. The stroke refers to the travel of the piston in the 
cylinder, from ^op to bottom for one stroke, and back again for 
another .‘>troke. Four strokes complete one. cycle. 

The following events take place in the engine during one cycle : 
(1) Intake stroke: The inlet valve is open. The piston travels 

rlnwn fhp I'vlinHnr ;ind nrtincr likn n mimn Hmwc in 
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air and fuel through the inlet valve. Strictly speaking, atmospheric 
pressure forces the mixture of air and fuel into the cylinder to 
till up the space left vacant and partially evacuated by the reced- 
ing piston. (2) Compression stroke: The valves are both closed. 
The cylinder is full of the air-fuel mixture. The piston travels up 
the cylinder, and compresses this mixture into a very small space 
at the top of the cylinder. Shortly before the piston reaches the 



Fig. 2. —four. cycle engine cut away 


upper end of its travel on the compression stroke, ignition occurs. 
Due to the fact that an appreciable time is required for the charge 
to burn, the timing of the spark is required to be somewhat in 
advance of the top centre position of the piston to produce maxi- 
mum turning effort on the crankshaft. (3^ Expansion stroke or 
power stroke: The valves are still closed. The air-fuel gaseous 
mixture has been ignited and burned. During the burning high 
temperatures have been produced. High temperature is accom- 
panied by a sub.^tantial increase in pre,ssure, reaching about 400 lb. 
per square inch. The pressure of the burned gases forces the 
piston downward. (4 ) Exhaust stroke: The exhaust valve is open. 
The piston travels upward, and forces the burned gases out 
through the exhaust valve. This fourth .stroke completes the four- 
stroke cycle, and the next stroke starts a new cycle. This is 
shown in fig. 2. 

In addition to this four-stroke cycle, there is another plan of 
engine operation, called the two-.<5troke cycle. The effective dis- 
tinction between the two lies in the fact that in the former, one 
out of jour is an expansion, or power stroke, whereas in the latter, 
one out of two is a power .‘stroke. At first thought, this distinction 
seems advantageou.s for two-stroke cycle engines, but many 
problems arise in the actual design and construction of such an 
engine, which, up to 1928, have outweighed automobile advantages. 
(See Internal Comhlstion Enoinks.) Usually the two-stroke 
cyxle engine has no vulvos. but. has ports in the wall of the cylinder 
near the bottom. The piston uncovers these ports on the lower 
portion of its travel. new charge of gas and fuel, which has 
been pre\dousIy romfire-'ied in an auxiliary chamber, rushes 
through one port and forces the spent gases out from the cylinder 
through the other port. The pi.ston compresses the new charge, 
ignition and expansion take place, and the piston travels down 
ready for a new charge. Considerable inventive effort has been 
applied to gas turbines, rotary engines, and numerous other types 
of pov/er plant. In actual construction and operation, however, 
the advantages are more apparent than real, and none has pro- 
gres.sed beyond the experimental stage. 

Cylinders^ — ^The cylinder, as the name implie.s. is a cylinflrical 


cavity with one end closed and one end fitted with a movable 
piston. The closed end, which is called the ‘^combustion chamber,” 
differs in shape in different engines. There is, in fact, a definite 
relation between the engine performance and the shape of the 
combustion chamber, which must be determined specially for 
each engine type. Apart from the combustion chamber, the 
principal features of cylinders are their number, size and arrange- 
ment. One, two and three cylinder engines have dropped largely 
into disuse in modern automobiles because of the great variation 
in turning effort due to the comparatively infrequent power 
strokes. Also, such engines usually require large fly-wheels, a 
fact which results in heavy, sluggish engines. Even the four- 
cylinder engine is less in demand than hitherto, because the 
trend of public desire is ever toward smoother engines. The 
present six-cylinder engines are considered very smooth, but 
engines of eight and even more cylinders are in use and can be 
made still smoother but only at additional cost and complication. 

The size of the cylinder is determined by its diameter, or 
“bore,” and by the portion of its length which is swept by the 
top of the piston, and which is called the “stroke.” The “displace- 
ment” is an expres.sion of the volume swept by the piston from the 

top to the bottom of the stroke, and equals stroke 

4 

The total displacement is the sum of the displacements of all the 
cylinders. The “compression ratio” is an expression of the rela- 
tion of the volume of the gas when it is fully expanded to the 
volume of the gas when it is fully compressed. The compression 


ratio equals 




where F= volume of the combustion chamber 
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for one cylinder, and D= displacement for the same cylinder. 

These dimensions, volumes and ratio are of very considerable 
importance in engine design, although it is impossible to assign 
to them any absolute value in terms of resulting performance. 
The power an engine is capable of producing depends on man>‘ 
factors — combustion chamber design, number of cylinders, dis- 
placement and compression ratio, speed of the crankshaft, weight 
of the reciprocating parts (pistons, connecting rods, etc.), valve 
size, valve timing and a large number of other factors. Each 
factor is built into an engine design with all the others in mind 
to accomplish a definite range of performance and service. The 
arrangement of the cylinders, at the present time, is limited to 
three types — ^“in line,” V, and horizontal opposed. All fours 
and sixes have their cylinders “in line,” i.e., vertical and one be- 
hind another from the front to the back. Eights and twelves may 
have their cylinders in line or disposed like a V- In the latter type 
the angle between the two banks of cylinders is usually either 90° 
or 60®. 

Piston and Connecting Rod. — The piston transmits the 

gas pressure to the crank.shafl 
where it is available as torque. 
The side pressure of the piston 
against the cylinder is the torque 
reaction. Technically, the torque 
and torque reaction are best 
demonstrated by the analysis 
I I I I .shown in fig. 3. Due to the iner- 

i 1 XHMutPtN tia of the reciprocating parts, an 

I '"Wtia and^ an inert'n 

—A — « — I (orque reaction are also set up in 

the same manner as that of the 
torque and torque reaction shown 

•r cou«r»y or ckneral motors corpora- J ^ ic dirpct ' 

tion in fig. 3. The piston is • 

Fic. 3.— diagram showing the exjxiscd to the heat of combus- 
THEORY OF TORQUE REACTION tion and unlikc the cylinders can- 
not be directly water cooled. It must be well lubricated becauM 
the side pressure of all the pistons applied to the cylinder w« ^ 
will produce a rotative effect at least equal to that present at 
crankshaft. In a high speed engine or one with very heavy pif’ 
it may be considerably more. The problem in piston design 1? 
use as little metal as possible, and to use that metal to 
advantage in conducting the heat to the piston rings and to 
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MAIN ASSEMBLY LINE OF LARGE MOTOR CAR FACTORY SHOWING SIX STAGES IN THE PROCESS 


1 . 

2 . 

3 . 

4 . 


»rly stage of assembly line showing motor car frames with rear aKlcs 
and differential Installed. Rear bumpers are mounted here 
Ttors being placed In position (right background) where motor con- 
veyor line (left) meets general assembly line. The motors arc ready 
to operate, having been tested beforehand on running bloc s 
impleting chassis along assembly line. Steering rnechanl m is being 
installed by workmen In foreground at left 
implete chassis including wheels to which running 
guards are being added, preparatory to attachment of bo y a 


5. Bodies being attached to chassis. Overhead conveyor from right brings 

body to position above completed chassis (foreground) 

6 . Completed car receiving final inspection before leaving assembly line 

by its own power. Headlight lighted for inspection of wiring system. 
Workman at right is tightening lugs on wheels. At left can be seen 
inspector testing engine connections; inside the car an inspector is 
testing door fittings and dash connections, after which he will start 
the engine and drive the car to storage. Entire process of car 
assembly is completed within ^4 hour 


\\ 
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Br CbURTL^iT Of THE fllilO MOrON CC/Mf>ANr 


MOTOR CARS IN PROCESS OF PRODUCTION IN ASSEMBLY LINE AND TESTING ROOM 


I. Vie¥V of unified aiiembly lint- in a large motor ear plant. Overhead are 
the conveyors, three in number, which deliver the wheels by gravity 


2. View of testing room at the end of the assembly line. Engine hood end 
front seat of each car are removed for ready Inspection. Benches i" 
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piston skirt or bearing surface. Then it will pass through the 
cylinder walls pd be carried away by the cooling water. In a 
well-designed piston, such as that shown in fig. 4, the temperature 
of the entire piston head will be uniform and well below the point 
at which roughness would be caused under severe operating condi- 
tions. 

The connecting rod links the piston to the crankshaft, 
upper, or “small,” end is con- 
nected to the piston by means of 
a pin, variously called “piston 
pin,” “wrist pin,” and “gudgeon 
pin.” The lower, or “big,” end is 
connected to the crankshaft by 
means of that part of the shaft 
called the crankpin. Since the 
connecting rod is a rapidly mov- 
ing part, it is made as light as is 
consistent with rigidity and dura- 
bility. Although some manufac- 
turers use an aluminium alloy, 
most use steel. 

Crankshaft.— The crankshaft 
of an engine is the means for 
converting the straight line mo- 
tion of the piston into rotary 
motion. It is a shaft which runs 
in bearings at the open or lower 
ends of the engine cylinders, and 
has portions of its length bent 
into U shaped cranks. The por- 
tions of the shaft which are con- 
centric with its centre line are called journals; the eccentric por- 
tions, crankpins. These may be seen clearly in the illustration, 
tig. 5, which shows a crankshaft for an engine having four cylin- 
ders in line. The journal runs in bearings supported in the engine 
crankcase. The crankshaft is connected to one end of the con- 
necting rod and the piston is connected to the other, and as the 
piston reciprocates in the cylinder the crankshaft revolves. When 
the cylinders arc arranged in line, there is one crankpin for each 
cylinder; when they are arranged in a V, two cylinders share one 
crank. In aeronautical, but not automobile, practice, as many as 
9 or II cylinders may operate on a single crank. 

The bearings in which a crankshaft runs are named “main 
iu’arings.” Practice in respect to the number of cranks for each 
main bearing varies from the use of four cranks between adjacent 
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Fig. 4.— pistons 



Fig. 5. — PISTON assembly 


main bearings to the use of alternate cranks and main bearings. 
Generally, the larger the individual cylinder, the fewer is the 
ttumber of cranks between adjacent main bearings. Engines with 
’ single crank between journals will have one more main bearing 
than they have cranks. The following table shows all possible 
arrangements of cranks and main bearings, the most common 
toeing marked by an asterisk. . . 

Balance and Vibration. — ^Automobile <!ngmes of the 
present day are run at such a high speed that dynamic forces 
^Jccomc as great as, if not greater than, the forces due to the gas 
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pre.ssures. Centrifugal force on the cranks of a crankshaft be- 
comes of prime importance, since any small lack of balance 
causes severe vibration at high speeds. Shafts arc approximately 
balanced statically in all conventional engines by virtue of the 
cylinder arrangements, since there are cranks equally spaced at 
all angles; but practically all crankshafts have to be balanced 
dynamically (a running balance) to correct for unbalanced dis- 
position of the material in the rough forging. Often, in high .speed 
engines, counterweights are attached opposite the cranks, so that 



Fig. 6.— crankshaft 


their centrifugal force tends to counteract that of the cranks, 
which otherwise would cau.se the engine to vibrate. The use of 
such weights greatly reduces the load on these bearings and lessens 
engine vibration. Fig. 6 shows two types of counterbalanced 
crankshafts. 

Another species of vibration, torsional vibration, makes itself 
felt in long engines, especially if there arc six or more cylinders 
in line, and if the crank.shaft is comparatively flexible. The im- 
pulses, particularly of the front cylinders, tend to wind up the 
crankshaft, which, of course, springs back when the force is 
relieved. Due to its elasticity and inertia, the shaft does not 
come to rest immediately, but vibrates, winding and unwinding, 
about the fly-wheel, which, because of its inertia, docs not change 
its .speed of rotation to any appreciable extent. When the torsional 
impulses have the same frequency as the natural period of the 
crankshaft, or a multiple of this natural period, the vibration 
becomes very severe, and steps must be taken to reduce or 
counteract it if smoothness is desired. On some cars this is done 
by the use of a small fly-wheel attached at the front end of the 
shaft by a slipping clutch; when the shaft winds up, or vibrates, 
slippage occurs at the clutch, permitting relative motion between 
the shaft and fly-wheel. In this way energy supplied to the 
crank.shaft by the vibration-exciting forces is converted into heat. 
On other cars an inertia weight is mounted on the crankshaft 
through springs. The inertia weight counteracts the torsional 
vibration of the shaft by vibrating out of phase with it. 

A single cylinder develops power on only one stroke out of 
four, and in order to function it must be driven for the other 
three strokes. A heavy wheel, or fly-wheel, usually of cast iron, 
is attached to the crankshaft, and its momentum causes the shaft 
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(0 continue revolving through the idle strokes. As the number of 
cx linders increases, the overlapping of these power strokes makes 
it possible to decrease materially the size of the fly-wheel. A heavy 
fly-wheel decreases the accelerating ability of the car, especially in 
the lower gears, while a very light fly-wheel is likely to transmit 
the fluctuations in engine speed to the transmission and there set 
up gear noises. The final size of the fly-wheel is, therefore, a 
compromise between these two limits. 

Valve Mechanism. — Engines are described with reference to 
the arrangement of the valves for 
admission of the air-fuel charge 
and for the expulsion of the 
burned gases. The L head (fig. 7) 
has the valves extending in an 
approximately vertical direction 
downward from the combust on 
chamber to the valve tappet (an 
intermediate member which is ac- 
tuated directly by the valve cam- 
shaft). The vahe^in-head eng ne 
(fig. S) has its valves extending 
upward from the combustion 
chamber. This results in a very 
good combustion chamber form 
and in simple direct passages for 
the inlet and exhaust gases. If 
the camshaft is in the lower posi- 
tion, as in the L head, long push- 
rods arc required to actuate 
rocker arms w’hich, in turn, oper- 
ate ♦the valves. Occasionally, the 
cam.shaft is located above the 
cjigine. and operates directly on a 7.— l head type mechanism 

tappet which is attached to the valve stem. This arrangement re- 
quires elaborate gearing and introduces lubrication problems. 
The F head is a combination of the two types mentioned, one 
valve per cylinder (usually the exhaust valve) being located as in 
I he L head type and the other located as in the valve-in-head type. 
In the T head, one or two valves arc located on each side of the | 
cylinder. In another iypt, the 
valves extend horizontally out- 
ward from the combustion cham- 
ber. 

Each of these t}pes of valve 
arrangement has inherent ad- 
vantages w'hich account for its 
use in any particular engine. Each 
has also certain disadvantages. 

Various factors which must be 
taken into consideration in valve 
de.sign are volumetric efficiency, 
combustion chamber design and 
resulting smoothness of combus- 
tion, W'eight of reciprocating 
parts, cost and complexity, lubri- 
cation, quietness and adjustment. 

These types of valve are all 
classified as “poppet \^lves’*; 
there is still another type called 
“sleeve valves.” 

The “sleeve \'alve” engine has 
its cylinder made larger than the 
piston. Tw’o thin-w’alled sleeves 
lie betw^ecn the cylinder and the 
piston. The two sleeves are reciprocated through connecting rods 
by a small eccentric shaft which, like a camshaft, rotates at one- 
half engine speed. The two sleeves reciprocate in a manner with 
respect to each other such that two ports, cut in their walls in 
certain positions, will register together and also with two ports 
provided in the cylinder wall. The ports arc timed to register in 
such a way that two sets of ports will function as inlet, and two 
sets as exhaust, valves, f^leeve valve engines have attained fairly 
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wide use in several makes of automobiles, both European and 
American, and in some makes of commercial vehicles. The single 
sleeve is another type of sleeve valve engine which, up to the 
present time, has had limited use. In order to accomplish the 
proper register of ports, the single sleeve has an oscillating circular 
motion in addition to the reciprocating vertical motion. Ever since 
the beginning of the automobile, a great deal of inventive effort 
has been spent on unconventional types of valve, viz., rotary, 
piston, disc and others, but these have either been proved 
impractical or have not shown sufficient gains to justify their use. 

Valves^All poppet valves have the same general form. A 
circular flange, called the head, is joined to a stem by an easy 
curve. The valve seat is formed on the outer edge of the head, 
on the same side as the stem, and is usually bevelled at a 45° or 
60® angle to the stem, although in a few cases it is made flat (or 
at 90° to the stem). The valve is very carefully ground or lapped 
in its place on the valve seat to ensure against gas leakage from 
the combustion chamber when the valve is closed. The valve 
is opened by the camshaft to permit gas flow and is closed by a 
compression spring which transmits pressure through a spring 
scat or washer fitted to the end of the valve stem. Both the inlet 
and exhaust valves are directly exposed to the heat of combus- 
tion. The inlet valve is cooled quite well by the incoming mix- 
ture during the inlet stroke. The exhaust valve must operate 
under what probably is the most severe condition that exists in 
the engine. It can be cooled only by the loss of heat into the 
cylinder wall through the valve seat, and the valve stem guides. 
Although exceptionally good heat-resisting alloy steels have been 
developed for valves, nevertheless, valves must be very care- 
fully designed, for otherwise the most carefully prepared valve 
seat will not last. 

Camshaft and Timing Gears or Chains.— The valve opera- 
tion is controlled by the camshaft (fig. 9), which is rotated by 
the crankshaft, either by means of gears or through a chain and 
sprocket wheels, at one-half the crankshaft speed. A fixed reki' 
tionship of the camshaft with the crankshaft must be maintained 
in order that the valves may be opened and closed in a fixed time- 
relation with the various events in the cylinder. This is done 
by asing datum points. The datum point on the crankshaft is 
marked on the fly-wheel and registers the uppermost position of 
some specific piston. The datum for the camshaft is usually 
marked on the gear or sprocket, and registers with the crankshaft 
datum point. On nearly all modern engines an individual cam is 
provided on the camshaft for each valve. Between the valve stem 
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Fig. 9.— camshaft 


and the cam there is a valve lifter, or tappet, one end of whiili 
rides on the cam, and the other end of which abuts on the valvr 
stem. In the overhead valve engine, there are other intermedia r^ 
parts— a push-rod and a rocker arm. 

The cam is so shaped that at some point located within a very 
limited range, the valve lifter will push the valve off its scaf 
slowly enough not to cause violent impact between the parts of 
the valve mechanism. This “opening” point on the cam proffl'' 
must be located for each cam in a very definite position with 
respect to the datum point on the camshaft. The remainder of th^ 
cam profile is designed to raise the valve to its maximum hf| 
and then permit it to be lowered by the spring so that it wjU 
close without violent impact between the valve and the valve 
at a point also closely limited. Only about one-quarter of 
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cam profile lifts the valve directly. The rest of it acts as a means 
of controlling the action of the valve spring. Since this condi- 
tion exists, cam design and valve spring design are so interrelated 
that they can be said to constitute a single problem. 

Cooling System.:— The internal combustion engine is a heat 
engine in which power is developed by converting the heat energy 
generated through the combustion of the fuel into mechanical 
energy. Therefore it would seem wasteful to have a cooling system 
for dissipating a portion of the heat of combustion; however, in 
order to control the temperature of the combustion chamber to 
prevent pre-ignition, warping of the valves, loss of power through 
lower volumetric efficiency, excessive piston expansion and rapid 
breakdown of the lubricating oil film, especially on the cylinder 
walls and pistons, it is necessary to dissipate approximately 35% 
to 40% of the total heat of combustion of the fuel through the 
cooling system. In all types of cooling systems the heat is dis- 
sipated to the surrounding air by radiation or conduction. 

In the water-cooled system which is commonly u.sed for auto- 
mobile engines the cylinder walls, combustion chamber and valve 
seats are surrounded by a water jacket generally cast integral 
with the cylinder block and head. The heat absorbed by the 
water is dissipated to the air through a radiator at the front of 
the car. The radiator consists of a large number of tubes or 
cells through which the cooling water flows. Cooling fins are also 
provided for more efficiently conducting the heat from the water 
p:issages to the air. In most cases a fan mounted at the front 
of the engine provides circulation of air through the radiator 
during idling and at low car speeds. At high car speeds the for- 
ward motion of the car forces sufficient air through the radiator 
to provide proper cooling. The cooling water may be circulated 
through the engine passages and through the radiator by thermo- 
syphon action or may be circulated much more rapidly by means 
of a pump, usually of the centrifugal type, mounted on the 
engine. The water-cooled system is, in the final analysis, an air- 
cooled system, the water acting only as a means for transferring 
the heat from the engine to the radiator where it is dissipated 
directly to the air. 

In the air-cooled system the radiator, in the form of copper, 
‘ileel or cast iron cooling fins, is mounted directly on or cast 
integral with the cylinder block and cylinder head. In air-cooled 
automobile engines the cooling fins are generally surrounded by a 
(oncluit which provides a closed passage through which the cool- 
ing air is drawm over the cylinders by a fan mounted either at the 
front of the engine or on the fly-wheel. In air-cooled aeroplane 
engines the propeller blast plays directly upon the cooling fins. 
Cooling systems employing steam, oil and other media, and 
evaporative cooling systems making use of the latent heat of 
vaporization have been used but have not beeii widely adopted. 

During the winter months, with atmospheric temperatures be- 
low freezing, an “anti-freeze” solution must be employed in the 
water-cooled system. Solutions of alcohol, glycerine and ethylene 
glycol are generally used. In order to heat quickly a cold engine 
10 the proper operating temperature, a thermostatically controlled 
valve is sometimes located in the water line discharging from the 
engine to the radiator. With cold water in the cylinder heads 
'lie valve remains dosed, cither blocking the flow of water from 
I he engine or passing it around the radiator. After the water 
heats up the valve ot)ens, maintaining the water in the jackets 
‘lutomatically at a fixed temperature. Thermostatically operated 
ladiator shutters are also sometimes employed to shorten the 
warming up period and to assist in maintaining constant operat- 
ing conditions. 

Lubrication System.— The purpose of lubrication is to re- 
<iuce friction and wear, decrease noise and carry away heat. The 
niost important surfaces of the engine to be lubricated are the 
frictional surfaces of the pistons, cylinder walls, main and cam- 
shaft bearings, connecting rod bearings, wrist pins, timing gears 
nr chains and the valve mechanism. The lubrication of each 
part is provided for either by delivering the oil through tubes 
nr passages directly to the part to be lubricated, or by depending 
on lubricant splashed by, or thrown off from, rotating part^ 
Ihe commonly u.sed lubricants are fluid oils, semi-fluid oils and 


semi-solids, such as greases. These may be animal, vegetable or 
mineral oils, but for automobile lubrication, oils derived from 
petroleum are most generally used because of their suitability and 
abundance. Oils used for engine lubrication for ordinary driving 
conditions have a viscosity of 100 to 210 Redwood, or 120 to 
250 Saybolt seconds at 130° F. Heavier oils are used for high 
speed and high temperature operation, and lighter oils for extreme 
cold weather operation, to permit easy starting. 

In the simplest method of lubrication, and one often employed 
on earlier cars, the lower end.s of the connecting rods dipped 
into oil contained in the crankcase, splashing it to all the bear- 
ing surfaces, such as the pistons, cylinder walls, main and cam- 
shaft bearings, and camshaft drive. The connecting rods were 
sometimes drilled so that the force of their impact with the oil 
would force oil to the bearing surfaces. Difficulty was often 
encountered with this system due to changes of oil level with oil 
consumption and with changes of the angle of the car when 
ascending or descending hills, or on rough roads. These difficul- 
ties soon led to the provision of splash troughs under each con- 
necting rod, and a pump or other device to keep each trough 
constantly overflowing. In this way the engine was rendered 
less dependent on the quantity of oil in the crankcase for correct 
lubrication. The model T Ford car furnishes an example of this 
system. 

On many engines, lubrication by the “pressure” system has 
been provided for the most important bearing surfaces, par- 
ticularly the main and connecting rod bearings. In these engines 
usually no splash troughs are provided; an oil pump of the pis- 
ton or gear type, usually the latter, forces oil under pressure 
to the main bearings, and sometimes to the camshaft bearings, 
and, in an overhead valve engine, to the rocker arms. The crank- 
shaft is drilled to conduct oil from the main bearings to the 
connecting rod bearings. Suitable. oil grooves in the bearings 
allow the oil to flow from the stationary main bearings to the 
rotating crankshaft. In a few engines an oil line is fastened to 
the .side of the connecting rods, or else the rods arc drilled, to 
convey oil to the wrist pins and cylinder walls. Usually, how- 
ever, cylinder wall lubrication depends on the oil which is thrown 
off from the connecting rod bearings by centrifugal force, and 
which forms a heavy mist within the crankcase. This mist also 
lubricates the camshaft bearings and cams, valve tappets and 
front-end drive, although some of these are provided for by 



direct oil pressure. Fig. 10 shows a typical pressure system. 

Other parts of the automobile to be lubricated arc the trans- 
mission, differential, wheel bearings, steering gear, springs and 
chassis bearings. The transmission and differential require oils 
of viscosity of 68 to 165 Redwcod, or 80 to 200 Saybolt seconds 
at 210® F, except when semi-fluid greases are u.sed. The chassis 
bearings may be lubricated with either grease or oil. All these 
systems try to provide a lubricant of some kind between all 
moving parts. Automobiles must operate under widely different 
climatic conditions and at different speeds. Most of the lubrica- 
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lion problems originate in the difficulty of providing a system 
that will deliver to all parts the proper amount of lubricant under 
these different conditions. 

CARBURETION AND MANIFOLDING 

The engine, properly lubricated and cooled, produces power 
by converting the chemical energy stored in the fuel into 
mechanical energy. A system of carburet ion and manifolding 
functions in supplying the proper mixture of air and fuel, which 
is the source of the engines power. Carburet ion is the art of 
mixing or blending a liquid fuel with a certain amount of air 
to form the combustible mixture neces.sary to meet the required 
demand. Normally, this is done by a mechanical device known 
as a carburettor. From the outlet of the carburettor this com- 
bustible mixture is carried through an intake pipe or conduit, 
commonly known as a manifold, to the various cylinders. The 
carburettor and manifold, together with any other device used 
in conveying the mixture to the cylinders, make up the induction 
.system of the internal combustion engine. The functions of an 
induction system are: metering, di.stribution, acceleration, and 
starting. 

Types of Carburettor. — Three types of carburettors have 
been employed for internal combustion engines: (i) surface 
carburettors ; (2) wick carburettors and (3) jet carburettors. 
In the surface carburettor the air pa.s.sing over the surface or 
bubbling up through the liquid fuel carried along with it sufficient 
vapours to make a combustible mixture. This type of carburet- 
tor was unsatisfactor\’ as it tended to remove only the lighter 
fractions of the fuel, leaving the heavier ones. To eliminate this 
condition the wick carburettor was developed, which also pre- 
sented a larger surface of fuel to the air stream. Both the sur- 
face and wick carburettors have long since passed from the com- | 
mercial held. A diagrammatic .«iketch of the simple jet carburet- i 
tor is shown in fig. 11. Butler is credited with having originated 
this tyjjc of carburettor, although it was first extensively used 
by Maybach in connection with light oil engines. A nearly con- 
stant fuel level is maintained in the fuel bowl A by means of the 
tloal C, which acting through the levers D permits fuel to enter 
through the valve at B, The suction stroke of the engine cau.'^es 
air to enter at F, pass through the restricted throat in which the 
fuel jet £ is located and into the cylinders through the passage- 
way G. The restricted throat cau.ses a drop in pressure at that 
point, and the higher pressure on the fuel chamber A cau.ses 
fuel to Ilow’ through the jet £. This liquid fuel is picked up by 
the air stream and forms a combustible mixture. 

An ideal carburettor would have the following characteristics: 
f I ) it w’ould correctly proportion fuel to speed and load; (2) ■ 


for acceleration. Next came the development of the economizer, 
which provides rich mixtures for maximum power at full throttle 
and leaner mixture for maximum economy at part throttle. This 
is accomplished in one of three ways: (i) by reducing the effec- 
tive pressure on the fuel jet at part throttle, a method which 
becomes inoperative at full throttle; (2) by the use of an 
auxiliary jet which cuts in at full throttle; or (3) by changing the 
jet size by means of a tapered or offset metering pin. The last 
important development in carburettors has been the use of an 
accelerating pump. These pumps are operated by the throttle 
and provide positive enrichment during the accelerating period. 

Manifolds. — ^As the air fuel mixture leaves the carburettor, 
it passes into the manifold. An ideal manifold would have the 
following characteristics: (i) be free from puddling; (2) haw 
low^ resistance to maintain high volumetric efficiency; and (3) 
distribute the unvaporized and unatomized liquid fuel evenly to 
the cylinders. Depressions in the manifold, which permit puddles 
of raw fuel to collect, may entirely destroy the performance of 
a carburettor in correctly proportioning fuel to the engine 
demand. Also puddles may, upon sudden acceleration, be drawn 
into the engine, causing poor operation. The resistance of :i 
manifold is controlled largely by its size and the character of 
the necessary bends. While large manifolds are desirable to 
maintain high volumetric efficiencies, they also reduce the veloci- 
ties, permitting more puddling. Thus, a compromise must alway.^ 
be effected betw^een these two points. 

Present-day petrol includes as many as possible of the crude 
oil fractions. Thus the end points are being continually changed 
I as new cracking processes and other developments w'arrant, until 
i now a large portion of petrol fuel can be evaporated only by the 
use of external heat. This necessitates the use of hot air or hot 
spots to vaporize a sufficient portion of the fuel to secure ade- 
quate distribution. The use of a hot spot is the most desirable 
way of obtaining good distribution. The liquid fuel in the mani- 
fold tends to collect on the walls and absorb heat from the hot 
spot. This film of fuel also acts as an insulator for the air, keep- 
ing the heat away from it and maintaining high volumetric effi- 
ciency. Perfect distribution can be obtained only by having all 
the fuel in a finely atomized or vaporized .state. To do this, how- 
ever, the heat added W'ould greatly decrease the volumetric effi- 
ciency. Thus, a compromise must always be effected between 
the hot spot size and volumetric efficiency. 

Superchargers . — To increase the power output for a given- 
sized engine, superchargers are sometimes resorted to. By thij- 
means a greater weight of air-fuel mixture is forced into the 
cylinders than would be the case with simple induction. The 
supercharger is a pump capable of handling large volumes of 


compensate for temperature changes; (3; proportion suitable 
accelerating mixtures; and (4; have low’ resistance to air flow’, 
to maintain high volumetric efficiency. In meeting these ideal 
characteristics the simple jet 
carburettors have been changed 
until they are now’ very complex 
structures. Modern carburettors 
can be divided into two clas.ses; 
plain tube and air valve, depend- 
ent upon the method of propor- 
tioning fuel. The plain tube is 
similar to the .‘'imple jet car- 
burettor in the re.^pect that it 
depends upon a restricted throat 
or venturi to proportion cor- Fic. ii.-~simple jet carburettor 

rectly the fuel throughout the major portion of its range. The air 
valve carburettor uses the spring-loaded air valve for the same 
purpose. 

With the development of automobile engines where operation 
is necessary over a wide variation of speeds and loads, it was 
found that numerous additions to the simple carburettor were 
necessary to obtain satisfactory performance. These changes 
included the use of auxiliary jets at idle and low part throttle 
engine speeds, a metering pin which varies the size of the 
fuel jet. and a fuel well which supplies the neces.sary enrichment 
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air at comparatively low pressure difference, say about 6 II). 
and is located cither between the carburettor and the engine or 
else between the carburettor and the air intake. The super- 
charger finds its widest application in racing-car practice, where 
the cylinder size is limited and maximum power mu.st be obtained 
A few cars in Europe are equipped with superchargers, but in 
America superchargers on passenger cars are seldom seen. iSn' 
Superchargers.) 

FUEL 

Gunpowder was the fuel used in what is thought to have been 
the first internal-combustion engine. Christian Huygens, a Dutch 
experimenter, has been credited with trying out that idea abon' 
the year 1680; but, for good reasons, his example was not tol 
low^ed in later and more successful engines. Gas was burned 
fuel in the first useful internal-combustion engine, built h'' 
Lenoir in i860. Volatile liquids began to be used for intcrn.i!- 
combustion engines about 1890, and from the very outset Ii(|U 'l 
fuels were employed almost exclusively as sources of cnerg}' fu^ 
(he automobile engine. Petrol from petroleum has always miulc 
up the bulk of automobile fuel. Other liquids, such a.s bcn/ol 
and alcohol, and even paraffin, or kerosene and other fuel 01 
have also been used, but only in a small portion of the whole- 
Each American motor car uses, on the average, about 450 
petrol a year; but trucks and buses, which represent 
i5'/f of all (he cars in service, account for nearly one-hob 0 
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the consumption. The average passenger car uses only 250 to 
300 gal. a year. 

Essential Properties. — ^There are three essential properties 
that a satisfactory automobile fuel must have: (i) it must con- 
tain a large amount of energy; (2) it must be volatile enough 
to vaporize quickly; (3) it must be reasonably free from ten- 
dency to detonate or “knock” in engines. In respect to the first 
essential property, high content of energy, it is fortunate that 
petrol made from petroleum contains the largest amount of poten- 
tial energy per pound of any ordinary liquid that is known. How 
large this content of energy really is may be seen from the follow- 
ing comparison of the amount of heat produced by burning a 
pound of petrol with that of some high explosives, which latter 
are ordinarily thought of as representing energy in its most 
concentrated form. The figures given are approximate heating 
values in British thermal units, per pound: petrol 19,000; T.N.T. 
6,500; nitroglycerine 3,200; dynamite (No. i) 2,500; black 
powder 1,250. The heating value of benzol (benzene) is 17,500 
b.th.u. per pound, and that of alcohol (95% ethyl alcohol) is 
11,000 b.th.u. per pound. The principal reason why high explo- 
sives appear to be so low with respect to petrol in the above 
comparison is that they contain both a fuel and the oxygen neces- 
sary to burn the fuel; but, in the case of petrol, the weight taken 
is that of the fuel alone. It is for this reason, that a liquid must 
be vaporized before it can be burned, that a suitable degree of 
volatility becomes the second essential property of an automobile 
fuel. A portion of every liquid that makes a satisfactory auto- 
mobile fuel must vaporize easily enough to make it possible to 
.start an engine in cold weather, and all of it must vaporize readily 
enough to make the engine run smoothly after it gets under way. 
The volatility characteristics of a motor fuel are usually meas- 
ured by distilling too cu.cm, of it under carefully regulated 
conditions (American Society for Testing Materials, JvTethod 
1) 8C, 1927). 

Knocking. — Freedom from the known tendency to detonate 
(»r knock in engines, the third es.scntial property of an auto- 
mobile fuel, is important for two reasons. The first reason is 
that the knock, which is the metallic “ping” that smites the ear 
of the driver sometimes when he is “crowding” his engine in 
traffic, or when his car is labouring up a hill trying to make it 
"in high,” or top gear, is very unpleasant. The second reason 
is that a knocking fuel places a definite limitation upon the power 
and the economy of an engine. If it is to be powerful and effi- 
cient, the automobile engine must tightly compress the mix- 
ture of air and gasolene in its cylinders, for it is only in that 
way that maximum expansion can be obtained, and it is the ex- 
pansion of the burned gases in its cylinders ib’t imparts power 
If) the piston. So the higher the compression ratio of an engine 
can be made, the greater is its power and the lower its fuel con- 
‘^umption. The actual compression that can be employed in 
l)ractice however is limited by the tendency of the available fuel 
to knock, for the knock gets wor.se and worse the higher the 
compression is made, and soon a point is reached at which the 
knock becomes violent enough to cut down power, so that any 
further increases in compression results in a loss instead of in a 
gain. 

The knocking properties of the average automobile petrol 
as sold in the United Stales in 19-fi were^ such that the com- 
pression ratios of automobile engines varied from 4:1 up to 
about 5:1, depending upon the size and the design of the engine. 
As a result of much research upon detonation in automobile 
engines, compression ratios are now being increased (i j because 
automobile fuels are treated to improve their anti-knocking 
characteristics, and (2) because improvements in engines them- 
selves make them freer from detonation on any given fuel. Four 
ways have been found of decreasing the knocking tendencies 0 
‘lutomobile fuels; viz., (i) adding to the fuel very small amounts 
of extremely effective materials for preventing knock, such as 
lead tetraethyl and i:on carbonyl; (2) adding to the “ 

percentage of another fuel which is comparatively J . 
tendency to knock. Blends of benzol and petrol and of alcohol 
Old petrol are the most, familiar examples of automobile fuel. 
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of this .second class. Petrols produced in this way usually have 
good anti-knock qualities; (3) “cracking” heavy petroleum oils 
into petrol by means of heat, i.c., breaking the large molecules 
of a heavy oil into smaller and lighter ones {see Petroleum); 
(4) selecting crude oils which by nature yield petrol of good 
anti-knock properties. Petrol obtained from some of the Cali- 
fornia petroleums, for instance, is much freer from knock than 
that produced from Pennsylvania petroleum. 

Conversion of Heat into Energy Driving the Wheels. — 
The manner in which the automobile engine converts into mo- 
tion the heat produced by the burning of fuel in its cylinders is 
briefly as follows: The gas in the cylinders of the automobile 
engine, ju.st as everything else in the world, is composed of multi- 
tudes of minute particles or molecules. Every one of these mole- 
cules is in rapid motion. The hotter a molecule is the faster it 
moves, and the colder it is, the slower it travels. All of this is 
the basis of the kinetic theory of heat {sec Kinetic Theory 
OF Matter), which states that the motion of the tiny particles 
of which matter is made is dependent on their temperature. The 
automobile engine first draws into its cylinders a mixture of 
fuel and air, which is done simply by a downward stroke of the 
piston away from an open intake valve. That breathed- in vapour 
consists of billions upon billions of tiny molecules racing about. 
Next, the piston is pushed up, thereby crowding or compressing 
the swarming molecules of fuel and air ahead of it into a much 
smaller spare. The re.^ult is that several minute particles now 
batter against the piston lop, as they speed about, for each one 
that did so before; and so the piston feels a much greater push 
or pressure against it than at the beginning of the compression 
stroke. At this point a hot electric spark sets fire to the com- 
pressed and highly inflammable mixture of fuel and air, and the 
whole burns very quickly, releasing an extremely large amount 
of energy in the form of heat. This increases the heat of the 
mixture, and ilie motion of those crowded and swarming mole- 
cules in the cylinder is speeded up to a terrific velocity. In their 
violent agitation they beat against the piston top until they 
thrust it down. The piston, by pushing downward, turns the 
crankshaft, the crankshaft operates through the clutch and the 
transmission to turn the drive.shaft; and the driveshaft rotates 
the gears in the differential, the differential gears turn the rear 
axle, and the axle drives the wheels that roll the car along the 
road. It is thus that motion of molecules is converted into move- 
ment of the automobile. The function of the fuel is to speed up 
the molecular motion. 

ELECTRICAL SYSTEM 

The carburetion and manifolding system delivers the proper 
mixture of fuel and air to the engine. There the chemical energy 
is converted into mechanical energy through the process of com- 
bustion. The ignition system functions in starting this very 
proce.ss by igniting the combustible mixture in the cylinder. 

Spark-plugs. — ^The spark-plug provides ignition of the charge. 
It consists of an electrically insulated rod surrounded by a shell 
which screws into a cylinder. FrojecUng into the cylinder is a 
pair of short wires, one an extension of the central rod and the 
other attached to the shell, and between the pair there is a short 
gap (-02 to *04 in.) across which the spark passes. These two 
wires are the electrodes. The electrodes arc made of a heat- 
resisting metal alloy. The outer shell is usually made of steel, 
threaded on the outside to permit screwing it in place in the cylin- 
der. The insulator, which surrounds the central electrode, is 
either some ceramic material or mica, and is selected to with- 
stand high temperatures, resist mechanical strains, and to possess 
high insulating properties. This last requirement is very impor- 
tant for electric current must jump nowhere except across the 
spark gap. The insulating material must also be a relatively good 
heat conductor, and proportioned in size and shape to permit the 
dissipation of heat into the shell. By this means the temperature 
of the insulator and electrode is kept down to a point where the 
material itself will not be injured, and is kept below the point 
where it might cause ignition of the charge at the wrong time. 
Neverihele.ss, it is just as neces.sary to maintain the temperature 
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of the insulator sufficiently high to burn any liquid oil or -fuel 
from its surface in order to prevent electrical leakage across the 
surface. The spark-plug has practically supplanted earlier types 
of ignition devices, such as hot tubes and make^and^break spark 
mechanisms, although the latter is still used to some extent in 
slationar}' engines. 

Ignition System.— In order for the spark to jump the spark 
gap, a high voltage is necessary. This is obtained either from a 
magneto or a battcr\^ ignition s\^tem. 

Afrtgwr/o.— Magneto ignition is used on many European cars 
and on many aeroplanes where the additional weight of a storage 
battery is sometimes undesirable. The magneto is fundamentally 
an electric generator using permanent magnets for the field, and 
equipfjed with an integral transformer for the purpose of in- 
creasing the voltage to a value high enough to jump the gap in 
the spark-plug. Either the coils in which the currents are gen- 
erated may rotate between the stationary field magnets, or the 
field magnets may rotate within the stationary coils. At the 
proper time the current which is induced in the primary coils 
by the relative rotation of the field magnets and the coils is 
interrupted by means of a circuit -breaker mechanism operated by 
a cam. A sudden fiux change then occurs wffiich induces a current 
dow in the secondary windings of the magneto, of sufficiently 
high voltage to jump the gap of the spark-i)lug in series with 
this secondary winding. A distributor built integrally with the 
magneto distributes the secondary current to the various cylinders 
in the proper order. {See also Hpgh Tknsion Magneto.) 

Battery Igtiition Systtm.-^Thc mechanism of a battery igni- 
tion system appears different in form from the magneto, but 
functions in a very similar w*ay. The engine drives an dcctric 
generator. The electric cncrg\' generated is cither used immedi- 
ately in the electrical system of the car or is stored in a battery, 
or accumulator. The ignition .system draws on the low voltage 
batter}* for an electric current, which passes through an inter- 
rupter and through the low voltage winding of a transformer, or 
coil. Current is induced in the high voltage winding of the same 
coil and passes through a distributor, and thence through the 
spark-plug electrodes, jumping the spark gap. 

Interrupter or Brr^i her, '■^The interrupter is a switch that is 
periodically opened and closed in synchronism with the vents in 
the engine cylinder. It is usually equipped with tungsten contact 
points, because tungsten has a verj’^ high mdting point, is me- 
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chaiucaiiy hard, resists corrosion to i high degree and is com- 
parwveiy inexpensive. Formerly platinum was used almost ex- 
dusivciy. A senaii condenser of about 0-2 microfarads capacity is 
connected across the contact points to reduce arcing and pitting 
and also to increase the sharpness of the current break and the 
intensity of tbe spark. 

The igoitiOB coil consists of an iron core, a primaiy 
wmding and a secondary winding. The core is a tnmeh of iron 
wines or thin strips. The primary low voltage winding consists of 


around the core. The purpose of the primary winding is to build 
up a magnetic flux through and around the core. The secondary 
or high voltage winding consists of a large number of turns of 
fine wire, also wound around the core. When the interrupter or 
breaker is dosed, the low voltage electric current flows through 
the primary winding of the ignition coil and sets up a magnetic 
flux in and around the core. When next the interrupter is opened, 
the low voltage electric circuit is opened and the current slops 
flowing through the primary winding. The magnetic flux which 
had been set up in and around the iron core now immediately 
collapses. This collapse of the magnetic flux induces a voltage 
in the secondary winding, causing a current to jump the gap in 
the spark-plug. Several thousand volts are required to cause 
a spark to jump across the gap in the spark-plug, whereas the 
battery voltage is usually 6 or la volts. The voltage in the pri- 
mary winding of the coil is therefore 6 or 12 volts, but the voltage 
induced in the secondary winding of tbe coil is many thousands 
of volts. The coil functions increase the voltage available in the 
battery to the voltage required by the spark-plug, although at the 
same time the process results in a reduction of the current. 

Distridutor,'^Tht distributor rotates and distributes the sec- 
ondary current from the coil to the spark-plugs at the proper 
time and in the proper sequence. A typical distributor is shown 
in fig. 12. The case is usually made of some moulded insulation 
material such as bakelite, resistive to the action of moisture, heal, 
acids and oils. 

Timwfg.— Shortly before the piston reaches the upper end of 
its travel on the compression stroke, ignition occurs. Due to the 
fact that an appreciable time is required for tbe charge to burn, 
the timing of the spark to produce maximum turning effort on 
the crankshaft is required to be somewhat in advance of the 
top centre position of the piston. This advance varies with speed, 
In general, less spark advance is required at low speeds and more 
at high speeds. Automatic governors are commonly provided 
inside the distributor housing to adjust the advance to approxi 
mate engine requirements at all speeds. In addition to this auto- 
matic advance, suitable controls are usually provided to enable 
the driver to advance or retard the spark. 

Generatofs and Storage Batterieor— The purpose of the 
electric generator (g^.r.) is to transform mechanical energy from 
the engine to electrical energy which is used in the various elec- 
tric units of the car, either directly or reserved for later use 
by means of the electric storage battery, or accumulator. The 
conventional generator is an ordinary direct current two- or four- 
polc unit equipped with a shunt field. In case of the two-pole 
^nerator it is common practice to mount a third brush adjustubl) 
in a position between the two other brushes so that when the spetni 
and load on tbe generator increase and the field shifts, the third 
brush will collect a diminishing current supiily for the field. In 
this manner the battery charging rate may be kept al a high valut 
at low speeds and be prevented from rising to abnormal valuer 
at high speeds. 

Starting Moeorr*-The function of a starting motor is to set 
the moving parts of an engine in motion at sufficient speed until 
the engine starts operating under its own power. Engine cranking 
speeds of above 35 r.p.m. are usually required for succcsslul 
starting in cold weather. Starling motors arc generally of tht' 
six-voit series-wound type. They are equipped with a special I 
coupling which permits engagement of a small gear on a shaft 
extension of tbe motor with a ring gear either cut on or attached 
to the fly-wheel This gear reduction makes possible a starling 
motor speed 10 or is times os great as the engine speed during 
cranking, with a consequent multiplication of torque. Starting 
motors ore designed with a low internal resistance in order to 
utilize to full advantage the enei-gy contained in the stor.igt 
batteiy. 

There ore a number of different types of engagement couplings 
The automatic coupling is of the inertia type. The small goat 
mounted on the armaaiie shaft through a steep spiral thread 
Hie rotational inertia of the gear prevents it from turning 
the motor armature begins to rotate, and it is therefore niov^ 

I'/lUtfiaivI lIlA jfltf’..urVtnAl rjti« Auiai* a».a ba 
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on the pinion gear and on the ring gear that engagement is quite 
positive. When the engine starts under its own power, its speed 
increases and the small gear on the armature shaft rotates faster 
than the shaft. This action screws the gear out of mesh with 
the fly-wheel and thereby prevents injury to the starting motor 
through excessive speed. In the other type of coupling the pinion 
is forced against the ring gear by means of a foot lever and held 



lightly in place by means of a spring. Further motion of the 
foot lever compresses this spring until the lever closes the start- 
ing motor switch. The pinion then revolves slightly until en- 
gagement is effected and cranking of the motor follows. An 
over-running clutch disengages the starting motor when the 
engine starts. Fig. 13 shows a typical starting motor. 

Lighting. — Automobile head-lighting practices differ very ma- 
terially in the different countries. These differences arise chiefly 
from the fact that no system of head-lighting has yet been de- 
veloped which satisfactorily meets all of the requirements of 
the various driving conditions. In localities where roads are 
straight and traffic is light, cars may be operated at relatively 
high speeds, and drivers will be interested primarily in seeing 
obstructions, turns, etc., far down the road. In other localities 
where the roads twist and turn and traffic is heavy, much lower 
speeds will prevail. Here drivers do not need to see nearly as 
far ahead but require more light to either side to illuminate 
roadsides and ditches and to show the way around turns. Some 
satisfactory means is also needed to pass other cars safely and 
without dangerous glare. Where cars are driven from one part 
of the country to another and encounter a wide range of driving 
conditions, the head-lighting system adopted for general use 
must take the form of a compromise de.signed to provide for 
reasonable safety and comfort under all conditions of driving. 

In the United States, where the traffic problem has been difficult 
lor some years, head-lighting has received a large amount of 
atention. The trend of development has been influenced to a con- 
siderable extent by the recommendations of technical societies 
and by the laws in the various States. These systems of head- 
fighting in general use require that the beam be adjusted in such 
a manner as not to permit the high intensity rays to rise above the 
k'\’el of the bead-lamps under ordinary conditions of operation. A 
''inall amount of light is required above the bead-lamp level to 
J'<‘veal overhanging obstructions and objects, the lighter coloured 

bulkier parts of which are above the level of the lamps, but 
I his part of the light should be closely limited so that it will 
not dazzle approaching drivers to a dangerous extent. In the 
I'nited States head-lamps are designed to produce a beam which 
has the form of a horizontal band of light when projected a 
vertical surface. The top of this beam is aimed at or slightly 
below the horizontal. The highest intensity is near the top of the 
beam where it is needed to reveal objects several hund^d feet 
ahead. This high intensity section extends to both sides sufficiently 
fo light the road well ahead of the car in rounding turns. A rcla- 
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tively small amount of light is needed in the immediate fore- 
ground and well to both sides to show up inequalities in the road 
surface, roadsides and ditches. 

On smooth, level roads, head-lamps adjusted in this manner are 
fairly satisfactory. Drivers may pass each other at relatively high 
speeds without dimming and in comparative safety. Unfortu- 
nately, however, all roads are not smooth and level. The angular 
difference between the eyes of an approaching driver 100 ft. ahead 
and objects which one must see on and above the road is so very 
small that it does not require a great change of gradient to lift 
the blinding part of the beam into the other driver’s eyes. Car 
springing is another source of trouble. On rough roads the action 
of the springs raises and lowers the beam so as to direct a series 
of flashes into the eyes of an approaching driver. Also, in cars 
having both front and rear seats, loading must be considered. 
When the rear seat is loaded, the beams may be raised as much 
as 2 ft. at a distance of 100 ft. ahead. For this reason it has been 
customary to aim the beams with the car loaded. This, of course, 
interferes seriously with the range of visibility ahead when the 
rear seat is empty. The tendency toward lower drivers’ seats, 
softer springs and balloon tires in the United States and elsewhere, 
has aggravated these troubles. 

Because of these inherent deficiencies in fixed-beam head- 
lamps, dual-beam head-lamps have come into general use during 
the past few years. The double-filament incandescent lamp is 
used in practically all dual-beam head-lamps supplied on Ameri- 
can cars. By switching from one filament to the other the driver 
may raise or lower the beam at will. The upper beam should be 
aimed up to the horizontal to illuminate objects far down the 
road. The lower beam is tilted downward about two degrees. 
This avoids dangerous glare under ordinary conditions of driving. 
The beam projects a high intensity on the road to a distance of 
about 100 ft. ahead of the car, which is desirable for passing other 
cars with glaring head-lights. This beam may be used continu- 
ously with safety in the city where street lights illuminate objects 
several hundred feet ahead. The lower beam is also very satis- 
factory for continuous use in traffic where the road is eliminated 
by the headlights on other cars. 

MOTOR CAR OPERATION TERMINOLOGY 

In the development and testing of automobile equipment cer- 
tain engineering terms are used that are frequently misunderstood 
and misinterpreted. (See Internal Combustion Engines.) 
These terms are: mean effective pressure, work, torque, power, 
thermal efficiency, mechanical efficiency and volumetric efficiency. 

Pressure is generally used in referring to the force of the gases 
on the piston, and the force between two bearing surfaces. It is 
commonly measured in pounds per square inch. For some pur- 
poses it is convenient to refer to a theoretical average pressure 
such that, if it acted on the piston throughout the expansion 
stroke, would produce the same amount of work as the actual 
varying pressure. This theoretical pressure is known as the 
mean effective pressure (m.c.p.). Work denotes the transfer of 
energy from one place to another. It is defined as a product: 
of force and distance. The engineering measures of work are 
the foot-pound and inch-pound; i.e., force in pounds multiplied by 
distance, in feet or inches, through which the body, on which the 
force is applied, moves. From a scientific point of view no work 
is done unless the force applied to a body moves the body. In 
other words, no energy is transferred unless there is movement 
of the body into which we are trying to put the energy. Torque is 
merely a technical name for twist. It is different from work in 
that it docs not take into consideration the distance through 
which a force acts. Torque might also be defined as a special 
case of linear force where the force is so placed with respect to 
the body as to produce only rotary motion of the body. Its 
measures are the pound-foot and the pound-inch. At the speed 
of maximum power the torque is only about two-thirds or three- 
fourths as great as its maximum at a lower speed, generally 800- 
1,600 r.p.m. American automobile engines develop from 90 
pound-feet of torque to over 350 pound-feet. 

Power* — Power may be defined as the rate of doing work. 
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The common measure of power is the horse-power, which may be 
defined as the rate of doing work which is equal to 550 foot- 
pounds in one second or 33,000 foot-pounds in one minute. An- 
other W’ay of saying this is; the rate energy is transferred so 
many foot-pounds per second or per minute, or so many horse- 
power. Power (rotary motion) must consider force, distance and 
lime, which is expressed for convenience as torque (force) and 
revolutions per minute (distance and time). If the torque of an 
engine should remain constant, the power developed would be 
twice as great at double the speed. The power of an engine is 
commonly measured on a dynamometer (q.v.), which in some 
cases is a special electric generator with certain arrangements to 
permit measuring the torque developed at the crankshaft. This 
torque, combined with the speed of the engine, gives a measure 
of the power available for doing work, which is called the brake 
horse-power (b.h.p.). The b.h.p. of an engine increases with 
speed up to a certain speed, above which it decreases. For Ameri- 
can cars this speed varies from e.ooo r.p.m. to over 3,600 r.p.m., 
the majority being about 2,800 r.p.m. The maximum b.h.p. de- 
veloped by these engines varies from about 35 to over 120. 

Brake horse-power is sometimes confused with the horse-power 
rating often used for ta.\ation purposes. \'arious countries use a 
formula based on the physical dimensions of the engine to deter- 
mine a theoretical horse-power figure for computing the tax. In 
the United States and Great Britain the same formula is used 
(called the X.A.C.C. formula for the U.S., and the R.A.C. for- 
mula for Great Britain) based on the diameter and number of 




when D is the diameter of the cylinder in 


evlinders: h.p.= 

inches, and .V is the number of cylinders. This formula gives a 
figure which is from one-half lo one-fourth of actual b.h.p. de- 


veloped by modern engines. Another formula is: h.p. = — ^ 

w’here 5 equals the length of the stroke. This formula is used 
in some parts of the United States. 

Efficiency. — Thermal efficiency is the ratio of the work out- 
put of the engine, expressed ‘in terms of heat, to the total amount 
of heat in the fuel u.'^cd to secure that amount of work. A normal 
engine has a thermal efficiency of from 15 to 22% at full load. 
{See Motor Car; Fuels and Combustion; Internal Com- 
bustion Engines.) Mechanical efficiency is the ratio of work 
output of the engine to the work 
de\ eloped within the engine cylin- 
ders. The difference is accounted 
for by the friction and pumping 
losse.' within the engine itself. Of 
the various friction los.ses, the 
piston friction is the largest. Con- 
siderable work is also expended in 
pumpingthc gases into and out of 
the cylinders, particularly at part 
throttle. Automobile engines vary 
from 75 to gr/, 1 : mechanical ef- 
ficiency at full load. 

To decrease the friction los.ses 
in an engine, bearing materials 
w’ith low-friction properties have 
been developed, and also more 
thorough lubrication of moving 
parts has decreased friction to 

low a figure as seems fea.sible 
with present design of engines. 

The jjressures develof>ed at the bearing surfaces have necessi- 
tated certain minimum limits for bearing sizes, with due regard 
for durability. While the bearing friction los.ses for a given size 
of engine have been decrea.scd but little, the mechanical efficiency 
in many cases has been increa.sed by increasing the power output 
of the engine without a corresponding increase of friction. (See 
section. Metals in the Motor Car.) Volumetric efficiency is the 
ratio between the volume of air drawn into the engine for each 
two revolution.s (one cycle), and the engine displacement, or 



volume of the cylinders swept by the pistons. 

Loss of Energy* — In the operation of an automobile, 
more power is required to bring the vehicle up to any predeter- 
mined speed than to keep it moving at that speed (except the 
maximum speed of the automobile). The difference between the 
power of the engine at any speed and the power required to 
drive the automobile at a speed corresponding to this engine 
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speed on level roads, represents the power available for accelera- 
tion and hill climbing. To increase this difference, for startinp 
purposes and on other occasions when greater power is needed, 
the change gears in the transmission are used. (Sec section, 
Transmissions.) Nearly all cars have their rear axle gear ratio 
so chosen that the engine will develop very nearly its maximum 
power at approximately 75% of the maximum speed of the car 
when in direct drive. Then the maximum hill-climbing ability or 
the maximum accelerating ability will come at the speed of 
maximum torque, or for most American cars, about 20 to 25 
m. per hour. 

The power required to drive an automobile on a level road is 
utilized to overcome two resistances to motion — rolling or fric- 
tion resistance, and air resistance. The rolling resistance is caused 
by friction in the transmission, universal joints, differential, rear 
wheel and front wheel bearings, and also of the tires on the road. 
The air resistance is caused by the pressure of air against the 
front of the car and the partial vacuum bchind.it, and by the 
friction of the air as it passes over the various surfaces. The 
rolling resistance is more or le.ss constant, regardless of the speed, 
while the air resistance increases as the square of the speed. In 
other words, at 60 m.p.h. the air re.sistancc is four times as gre;ii 
as it is at 30 m.p.h. At low speeds, say 15 to 20 m.p.h., the air 
resistance forms the smaller part of the total, .say about a quarter 
while at higher speeds, the air resistance increases very rapidly, 
so that at 60 m.p.h. it accounts for two-thirds or more of the 
total resistance. 

TRANSMISSION 

The engine, with its lubrication and cooling, and the carburet ion 
and ignition systems, function as a unit to produce power, and are 
commonly known as the power plant. In addition, a mechani.sin 
necessary to transmit the power produced by the power plant to 
the wheels of the vehicle in order that they, rotating, may pnslj 
the car along the road. This mechanism is the transmission, aod 
it consists of several units: (i) the clutch, (2) the gear-set, p-ir- 
box or transmission, (3) the propeller shaft and universal 
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(4) final drive, differential, rear axle. 

Clutch. — ^The clutch enables the operator to connect or dis- 
connect at will the engine and the mechanism used for transmitting 
the motive power to the driving wheels. The clutch is disengaged 
when one desires to stop the vehicle without stopping the engine, 
or when it is necessary to change the ratio of the gear in the 
transmission. Of the many forms of clutches that have been 
used, the three types— the cone, fig. 14, multiple disc, fig. 15, and 
single plate, fig. 16,— have been used more than any others. The 
cone clutch is made up of a short portion of a cone with an in- 
cluded angle of about 12® to 15°, and is usually faced with leather 
or asbestos fabric. Provision is made so that this cone can be 
moved axially in and out of contact with a corrc.sponding conical 
surface in the engine fly-wheel. A spring or springs are employed 
to keep the clutch engaged with the fly-wheel when it is not held 
out of engagement by the operator. The multiple disc clutch is 
made up of a plurality of plates or rings, half of which, called the 
driving discs, are connected by splines to the fly-wheel, the other 
half being similarly connected to the main drive shaft of the trans- 
mission. Sufficient spring pressure is provided so that the friction 
between the flriving and driven disc surfaces will transmit the 
full power of the engine without slipping. The single plate clutch, 
on account of its simplicity and ease of manufacture, has largely 
superseded all other forms. This clutch is made up of a single 
])!ate which is keyed to the transmission main drive gear shaft and 
is usually spring-clamped between a flat surface on the fly-wheel 
and a pressure plate arranged so that it is also driven by the fly- 
wheel. The required pressure to prevent slipping is provided, 
either by a plurality of springs at the back of the pressure plate, 
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or a single spring multiplied bv levers fulcrumeu in the fly-wheel 
or pressure plate, and acting against the other members. 

General Requirements for Transmission. — “Best car per- 
formance” requires a power plant capable of driving the road 
wheels to the verge of slipping during acceleration and at maxi- 
mum car speed. An internal combustion engine could be built pow- 
erful enough to approach these conditions; such an engine would 
have a slipping clutch, a properly selected rear axle ratio, and it 
would drive the wheels directly. Considerations of weight, space 
limitations, cost, economy of operation, and sometimes excessive 
taxation, however, prohibit the use of such a large power plant, 
making it necessary to use a smaller engine. 

An internal-combustion engine delivers its maximum power at 
a definite engine speed. Therefore, for best performance it is de- 
sirable to maintain this definite engine speed constant regard ess 
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of car speed. For normal driving conditions on level roads, how- 
ever, the power required is less than the maximum power supplied 
by the engine, and for this condition it is desirable to run the 
engine at a much lower speed in order to give economy of opera- 
tion. To fulfill these two conditions — ^maximum power and econ- 
omy — ^it is necessary to incorporate between the engine and the 
road wheels a device which will permit a change of the ratio of 
engine speed to car speed. This is called the transmission. An 
ideal transmission would fulfill the above two conditions com- 
pletely, but at present mechanical difficulties, cost, size, weight 
and complicated operation, make such an ideal tran.smission im- 
practicable. In actual practice, therefore, transmissions are a com- 
promise between the ideal and the limiting factors. 

Gear-set, Gear-box, (Gear) Transmission. — ^The most com- 
mon type of transmis.sion is called gear-set, gear-box, or gear 

transmission, and comprises a 
housing or case with shafts and 
bearings to carry the necessary 
gears, usually of the spur gear 
type. In the greater number of 
transmissions the gears are so 
arranged that by proper selection 
either three or four ratios of 
engine speed to car speed for 
forward driving, and one ratio 
for reverse driving, may be ob- 
tained. A typical three-speed 
forward and reverse transmis- 
sion is shown in sectional view 
in fig. 17, in which a is the 
driving shaft and clutch mem- 
ber, It is the driven or spline 
.shaft, i is the countershaft, b and e are constant mesh gears. 
The shaft i is stationary and gears / and g, fixed together, 
rotate on shaft i, whenever the clutch is engaged and the engine 
running. To engage the low gear, the shifter lever I is moved so 
that gears g and d are brought into mesh. The torque is then 
transmitted from gear b to gear e and through gears g and d to 
the spline shaft and universal joints to rear axles and road wheels. 
When in low gear, the engine revolutions are from 10 to 15 
times the revolutions of the road wheels, a condition which causes 
the vehicle to move forward .slowly, but with considerable force, 
as is required when starling, climbing a steep hill or pulling 
through sand or mud. To engage se* ond, or intermediate gear, 
the gear shifter handle is moved so that gears c and / become 
engaged. When in second gear, the engine makes from 7 to 12 
revolutions to i revolution of the :oad wheels, a condition which 
causes the vehicle to move faster than when using low gear, but 
with less force. To engage direct gear, the internal clutch teeth 
in c engage the external clutch teeth on b, and the torque is trans- 
mitted directly to the main spline shaft and on through to the 
road wheels. When in direct, or high, gear, the engine makes 3 
to 5 revolutions to i revolution of the road wheels, a condition 
which gives high speed and best economy. To reverse the vehicle, 
sliding gear d is moved into engagement with idler gear k. Torque 
is then transmitted from shaft i to the idler gear k and from k to 
gear d, which drives shaft h in a reverse direction. 

Planetary Transmission , — ^This tran.smission was extensively 
used early in the automobile industry, but due to its complication, 
particularly when more than one reduction ratio is desired, and 
subsequent co.st, it has been practically abandoned. It receives 
its name from the fact that an end view is similar to a solar 
system having a sun gear and a series of planet gears rotating 
about it. The two most simple types consist of direct, low and 
reverse speeds, one type being made up of all external gears and 
the other made up of external gears and one internal gear. By 
selecting various numbers of gear teeth any ratio can be obtained 
from 2 to I up, within practical limits. Several reduction ratios 
can be built into the same unit by the addition of more com- 
binations of gears. 

Infinitely Varinble Transmissions. — ^An infinitely variable 
transmission provides a continuous range of transmission ratios 
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within selected limits. Thus any transmission ratio most suitable 
for a particular driving condition may be selected, giving best chr 
I>erformancc for a predetermined engine size. Moreover, noise, 
time loss and effort experienced when shifting gears in an ordinary 
transmission are eliminated and adaptability for automatic control 
is increased. These advantages were recognized early, but com- 
plexity. weight, cost and low’ efficiency have limited the use of 
viuch transmissions to a small field where performance and smooth- 
ness are paramount and the objectionable features are of sec- 
ondary importance, as for instance in American motor-bus and 
rail-car operation. Friction drive w^as among those first utilized. 
Karlx- types used a belt and two conical pulleys. Friction discs 
using wood, leather or fabrics on the dri\ing surfaces, or metal to 
metal contact, have been tried on small cars wth limited success. 
\ ariable throw mechanisms oscillating intermittent members which 
in turn drive through devices simulating ratchets are used in the 
De Lavaud transmission. The intermittent action of the several 
individual members combine in a continuous driving effort. 
Other transmissions use the inertia reaction of weights oscillated 
by a constant throw mechanism, the inertia reaction driving 
through ratchets or similar devices. 

Hydraulic transmi.ssions use an engine-driven pump, deliver- 
ing an arbitrarily variable amount of fluid to an hydraulic motor 
operating the driving wheels. In electric transmissions an engine- 
driven generator supplies current to electric driving motors. In 
some arrangement.? the structural parts of generator and motor 
have been combined to reduce weight and cost. Electric trans- 
missions are widely used in American motor-buses and on a few 
trucks. By combining an infinitely variable tran.smission with an 
epicyclic gear, part of the torque may be tran.smitted through 
gears, thus reducing weight and co.sts of the variable mechanism 
and increasing efficiency. Besides this, two ratios may be obtained 
at which the variable mechanism does not perform any relative 
motion. In general, the control of transmission ratio may be in- 
herently automatic, governor operated, manual, or a combination 
of these. Automatic control may be based on engine or vehicle 
s}Deed. road torque requirements or combinations thereof. Only 
a few passenger cars at present use any of these forms of infinitely 
variable transmission, because when cost, weight, size, complica- 
tion and general reliability are considered, the manually op>erated 
sliding gear transmission is more practical than any infinitely 
variable lyjK so far developed. At the present time the electric 
rransmisssion used on American motor-buses is generally not con- 
sidered suitable for passenger cars. 

Propeller Shaft and Universal Jointa— The shaft which 
transmits the power from the gear-box to the rear axle is called 
the proi.)eller shaft. Since the rear axle in the usual design of 
car moves up and down with the wheels relative to the car it,sclf, 
it is necessary that this shaft incorporate some means to allow 
the shaft to a.ssume varying angularities and revolve at the same 
time. This i.« done by means of universal joints. There are two 
general types of projjeller shafts, depending upon the manner in 
which the rear axle is attached to the car. In the torque tube 

drive, the rear axle housing is extended in the form of a tube 

surrounding the pro(jeller shaft, and this tube is flexibly attached 
to the rear of the gear-box or to some point on the frame adjacent 
thereto, so that the rear axle, in moving up and down, rotates 

about this joint. In this case only one universal joint placed 

coaxially with the point of attachment of the torque tube is 
required. In the so-called ‘‘Hotchkiss” drive, the rear axle is 
fastened rigidly to the springs, and moves up and down without 
rotating about the w^heel axis, in which case it is necessary to 
have two universal joints, one at each end of the shaft, and a 
sliding connection to allow the shaft to change its length to allow 
for movement of the rear axle about a centre not coaxial with 
either joint. Some cars have a beam or “radius rod” yvhich per- 
forms the function of locating the rear axle, in which case two 
joint.*- are inv.ariably employed. 

Universal joints are used fo transmit torque from one shaft to 
another through an angle. Where loads and speeds are high, this 
angle must be small, not over 6 to 8*. although for light work 
angles of ud to are oractical. Manv tvnes of universal toints 


are used, but the most common are the mechanical “Cardan” 
joint and the flexible type. The former consists essentially of 
two forked members, one on each of the two intersecting shafts, 
so disposed that a pin between the two “prongs” of each fork 
will pass through the point of intersection of the shafts. The two 
pins form a rigid cross which transmits the torque from one fork 
to the other regardless of their relative angle. The flexible type 

of universal joint consists essen- 
tially of two similar forks with 
a ring of flexible material, usually 
a rubberized fabric between 
them, and the relative movement 
of the two forks is taken up in 
the flexing of the ring. 

Rear Axle and Final Drive. 
— ^When the axis of the power 
plant is disposed longitudinally, 
the final transmission has to 
provide a right -angle drive com- 
bined with the necessary reduc- 
tion of rotational speed ; this may 
be effected in various ways, of 
which at the present time the 
bevel gear and the worm drive 
are principally adopted. The 
bevel gears used at present are 
Fig. is.-— spiral bevel gear, rear mostly of the spiral bevel type, 
AXLE ASSEMBLY (hp straight bevel being almost 

obsolete for passenger vehicles. The torque is transmitted from 
the propeller shaft to the final drive and from the final drive 
to the main shafts, and is equalized between the shafts by means 
of the differential. 

Worm Drive.— The worm drive is used quite extensively and 
has made progress in the United States, several makers having 
adopted this drive for passenger car use in recent years. The 
chief advantages are quietness of opeuation, permanence of ad- 
justment and freedom from vibration. This construction witli 
underslung worm also permits considerable lowering of the 
chassis. 

Axle Difierential.^The axle differential divides equally between 
the dri\ing wheels the effort supplied by the engine and at the 
same time allows one wheel to overrun the other when turning 
corners. The most common method of doing this is by means of 
a combination of bevel gears. Spur gears, worm gears and dif- 
ferent combinations of pawls and ratchets ha^ e been employed ai 
various times, but because of its low cost and satisfactory opera- 
tion. the bevel gear differential is most generally used. 

The bevel gear differential may 
be described in the following 
manner (see fig. 18): The gears 
are carried in a differential case 
A which has fastened to it the 
driven final drive gear B. Two 
bevel side gears C and C' are 
placed opposite each other and 
attached one to each axle drive 
shaft D and D', and are free lo 
rotate in the ca.se. Two (or more) 
equally spaced bevel pinion 
gears £ and also free to ro 
tate, are carried by means ol a 
stub-shaft F fastened in the ca.se 
and meshed with the side geai'* 
C and C'. The turning effort is transmitted to the case A am; 
stub-shaft F, and in turn lo the pinion gears E and whicc 
divide it between the two side gears C and C in the manner oi a 
simple beam loaded in the centre and restrained at each end. The 
only serious disadvantage of the bevel and spur gear type appear" 
when one rear wheel loses traction; i.e., starts to slip as in ffeei* 
sand or mud; the wheel without traction will spin and the otmr 
will stand still, giving no motion to the vehicle. This can ne 
overcome bv introducina internal friction or locks, but in 
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cases the disadvantages of these methods outweigh the advan- 
tages. 

Rear Axlcs^The three types of rear axles are classified ac- 
cording to the shaft construction, as the semi-iloating, the three- 
quarter floating and the full-doating. 

SemhFloating . — In the semi-floating type of rear axle the axle 
shaft is supported on two bearings, one at the outer end of the 

housing and one at the differen- 
tial end, and the wheel is keyed 
rigidly to the shaft, which in ad- 
dition to transmitting the driving 
effort sustains the weight of the 
car and resists all external 
thrusts, such as arc due to skid- 
ding or to turning corners (see 
fig. 19). 

Three-Quarter Floating,— l\\ 
the three-quarter floating type of 
rear axle the inner end of the axle 
shaft is supported in the same 
manner as in the case of the 
semi-floating axle. The outer 
bearing, however, supports the 
wheel, which in turn is rigidly keyed to the outer end of the 
axle shaft. In this type of axle the car weight is carried by 
the housing, but the side thrusts due to skidding and to turn- 
ing corners, in addition to the transmission of the driving 
effort, are still carried by the axle shafts (see fig. 20). 

Full-Floating . — In the full-floating typ6 of rear axle the wheels 
arc carried by double bearings on the axle housing, which, there- 
fore takes all stresses except that of the driving effort. The wheel 
is not keyed rigidly to the axle shaft but is driven through 
splines by means of a splined flange on the axle shaft fig. 21). 

THE CHASSIS 
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Brakes. — The brakes arc called upon to perform two duties, 
one of which is to bring the car to rest or to decrease its speed, 
and the other to hold the car in its place while unattended. 
These two functions are ordinarily performed by two separate 
tiraking systems, the former function by a foot pedal operated 
system, called the “service” brake, and the other by a hand- 
operated brake, called the “parking” or “emergency’*' brake. The 
modern car moves so fast that the demands for rapid stopping 
ability have forced practically every make of motor car to have 

a separate brake for each of the 
four wheels, and a modern motor 
car can stop from a speed of 60 
m. per hour in 200 ft. or less (the 
distance depending on the condi- 
tion of the road and the tires). 
Maximum deceleration rates gen- 
erally are about 18 to 20 ft. per 
sec., but depend to a large extent 
on the condition of the road sur- 
face and the tires. 

Brakes may be divided roughly 
into two classes — ^the external 
contracting and the internal ex- 
panding brakes. Fig. 22 shows 
the external type, and fig. 23 
.shows the internal type. The for- 
mer type consists of a band at- 
tached to the stationary part of 
Fig. XI.— full floatino axle the axle, and acting on the outer 
surface of a drum attached to the wheel. The interna^ expanding 
brake uses a similar drum, the inner surface of which is gripped 
by two or more shoes which arc forced outward by the driver 
through a suitable mechanism connected to the brake pedal or 
lever; in some ini>tallations a flexible band is wed, which is 
forced outward against the drum by separating its ends. 

Two general methods of operating the brakes are commonly 
'ised--mechanical and hydraulic. In the mechanical systems mo- 



tion of the brake pedal is transferred to the brakes at the wheels 
by means of rods or cables, with suitable shafts and levers to 
compensate for the motion of the wheels relative to the frame 
and sometimes to equalize pressure between the different brakes 
In the hydraulic system, used on some cars for the service brakes, 
motion of the brake peJal applies the brakes through an oil pipe 
to each wheel. A ma.stcr cylinder and piston is actuated by the 



Fig. 22.— external brake 


tiedal, and the oil displaced from this cylinder is forced through a 
system of conduits to each wheel, where it actuates the pistons 
in such a way as to apply the brakes. A mixture of glycerine and 
alcohol is commonly used for the liquid; this mixture changes in 
viscosity but slightly wnth change of temperature, and freezes far 
below any usual operating temperature of the car. Suitable means 
are provided to refill automatically oj: manually the liquid lost 
from the system. A brake is often fitted to the drive shaft which 
acts on the rear wheels turough the driving mechanism. Since 
the retarding forces are in general more severe than the driving 
forces, use of this brake involves a certain amount of extra wear 
and tear on the driving gear, and for this reason it is most often 
used only as a parking brake. The shoes or bands which press 
against the brake drum are ordinarily faced with some material 
having a high value of friction. This is ordinarily made of woven 
asbestos, which is treated with various materials to act as a binder 
and to secure desirable friction characteristics. 

FramCt Front Axle and Steering Gear. — ^Tbc desirability 
of making the mechanism of the car independent of the style of 
passenger accommodation was apparent as soon as motor cars 
were made in any considerable numbers. Accordingly, the frame, 
which forms the backbone of the car, has become practically uni- 
versal, and to it are fastened all of the car’s principal components. 
It is the function of the frame to keep these components, the 
engine, transmission gear, axles, boci>’-work, springs, etc., in their 
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pro|ier relative positions. The type of frame which has become 
practically standard, consists of two longitudinal beams, usually 
pressed-steel channel sections, with cross members spanning be- 
tween them at intervals. Brackets are provided for the mounting 
of the various parts of the car. The frame with the mechanical 
parts of the car assembled upon it is called the chassis Due to 
inequalities of road surface there is considerable tendency to dis- 
tort the frame, which places strains upon the mechanism and 
body-work; so it is important that both longitudinal and cross 
members be of stout construction to avoid bending and twisting. 
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The side members are almost always of pressed steel and arc from 
a to 8 in. in depth, of material from { to in. in thickness. The 
cross members may be of almost any section, but are most com- 
monly either channel or tubular. Departures from this type of 
construction, w’hich are very few, use wooden frames, combine 
the functions of body and frame, or sub.stitute tubular longi- 
tudinal members. 

The front axle supports the front end of the car as its name 
implies. It is a steel beam, usually of 1 or tubular section, which 
joins the front wheels of the vehicle; and is ordinarily attached 
to the frame of the vehicle through .springs. These springs pre- 
vent the irregularities and shocks from the road being transmitted 
to the car and passengers. Instead of turning with respect to the 
vehicle, as in the case of the horse-drawn carriage, the axle of the 
motor car is always fixed in attitude and direction, and the vehicle 
is steered by moving the wheels about pivots vertically disposed 
at the ends of the axle. On some motor cars the front axle is 
omitted, and each wheel is independently attached to the car 
frame. 

The car is steered with a hand wheel which is connected to the 
sieerinsr pivots by means of gears and linkages. The .«iteering gear, 
as this system is called, may be any one of quite numerous forms 
of con^truction. The rotation of the hand wheel is communicated 
to a horizontal .‘^haft at the ba.<e of the hand wheel, or steering 
column, through a worm gear, screw or cam mcchani.sm. A lever 
at the end of this horizontal shaft tran.^^mits the turning motion, 
through an inten'ening link, to a pivot on which a front road 
wheel is mounted. The other front w’hccl is also mounted on a 
similar pivot and the two pivots are linked together by means 
of a cross rod so that the two front wheels move simultaneously, 
keeping their proper relative position. 

Springs and Riding Quality. — Laminated leaf springs have 
been almost universally used on motor vehicles for the cha.ssis 
suspension system. The semi-elliptic type is the one in most gen- 
eral use. being found on about 97^^ of all the makes of cars 
now in production. Many of these u.se the Hotchkiss drive in 
which the spring transmits the driving force and resists the brak- 
ing torque, thus eliminating the torque tube required when other 
types of springs are used. When the Hotchkiss drive is used, the 
'^pring'i are often designed to be nearly straight under average load 
>0 that the driving force is directed along the spring. 

The springs are usually mounted on the axle, being attached 
thereto by means of .sp)ring plate.'; and U bolts. In the designs 
using semi-elliptic springs, the front end is usually attached to | 
the frame by means of a pin joint and the rear end by means of 
a swinging shackle which allow.s for the change in length as the 
spring i.- straightened under load. The cantilever type, u.sed on 
many “luxury" cars, is merely an inverted semi-elliptic spring hav- 
ing the centre attached to the frame by means of a trunnion bear- 
ing and the front end attached to the frame by means of a swinging 
shackle, the free end resting upon the axle with a pin joint. In 
order to eliminate the lubrication required by these pin joints, 
other types of mountings using rubber extensively are being ex- 
perimented with and a few of the.se are now in use. Originally, 
the leaf springs were made of plain carbon steel. The ends of 
the leaves were tajxjred and had various shapes designed to pre- 
vent localized stresses. 

In manufacture, the leaves are usually formed to the .same 
in.side curvature, thus causing a space between each pair of leaves 
as they are placed together. This space, termed *‘pull,^' cau.scs 
the leaves to remain together even though the spring rebounds to 
its free p)osiLion after deflection. It has been the practice some- 
times to give the tips a little extra curvature, called “nip,” which 
increases the friction between the leaves. This extra intcr-Ieaf 
friction was for the purpose of rapidly damping the spring vibra- 
tions, thus preventing excessive rebound. It has the one disad- 
vantage, however, of making the springs stiff to small vibrations 
which has of late been considered undesirable. The recent trend 
has been to decrease the inter-leaf friction and mount some 
auxiliarj' tvfje of damping device, a shock absorber, to prevent 
the rapid upward acceleration but not to add compressive resist- 
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but are basically of two types; mechanical friction and hydraulic 
friction. 

The design of a laminated leaf spring is too complicated to be 
taken up in detail. It is often the custom merely to specify the 
length between the eyes, the width of the spring, the number of 
pounds required to deflect the spring one inch and the load to be 
carried in a certain position, leaving the rest of the dimensions 



Fig. 24. — PARTIAL SECTION FRONT END OF CHASSIS 


to be determined by the spring maker. The basic formulae for 
designing leaf springs will be found in most engineers’ handbooks, 
but the permissible departures therefrom, based upon results ob- 
tained by experiment and practice, may best be determined by the 
specialists engaged in spring manufacture. The flexibility of the 
springs is indicated by the “rate,” that is, the number of pounds 
required to deflect the spring one inch. The “normal load,” which 
is the portion of the weight of the car and passengers which is 
carried by the spring, divided by the “rate,” gives the number of 
inches of initial deflection. This initial deflection determines the 
periodicity of vi bration which may be roughly determined by the 

formula: when D is the initial deflection in inches. 

It has been found that the rear springs must have a periodicity 
of vibration below 90 per minute in order to have satisfactory 
riding characteristics. It is evident that if the front end of the 
car has the same or a multiple of the same frequency of vibration 
as the rear end, resonance will exist between the front and rear 
and the car will “pitch” or “gallop” badly. It is. therefore, neces- 
sary to have the periodicity of the front end of some higher fre- 
quency other than double that of the rear. Thus it will be under- 
stood that the riding quality of a car is determined by the loading 
characteristics rather than by some particular type of spring. The 
increased number of miles of improved highways has brought the 
question of riding quality more and more to the attention of 
the designers, who have found the use of springs of a greater 
degree of flexibility plus the addition of some controlling device 
necessary to meet this demand. Fig 24 shows the front portion of 
a complete chassis. 

Accessories* — ^The air to the carburettor, fuel and lubricating 
oil supply of an engine must be kept free from sharp particles of 
dust and other foreign matter, to prevent excessive wear of the 
moving parts or the plugging of the oil or fuel lines. To do this 
petrol filters, oil filters and air cleaners are used. Air cleaners 
also reduce the amount of carbon deposit in the combustion 
chamber, as much of this deposit is composed of road dust. Air 
cleaners are made in the centrifugal, inertia, screen and liquid 
types. To indicate the operating conditions to the driver, oil 
pressure gauges, ammeters, petrol gauges and speedometers arc 
mounted on the dash. The four main types of speedometers are 
air friction, air blower, centrifugal and magnetic, the latter being 
by far the most common. As automobiles have become more 
numerous, theft prevention has become a problem of increasing 
importance. Numerous types of locks operating on the steering 
gear, transmission, throttle, intake manifold, ignition coil, ignition 
distributor, breaker or clutch are in use. A lock may operate on 
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ern automobile is fitted with many accessories to make it more 
attractive and convenient. These may include bumpers, wind- 
shield wipers, rear view mirrors, radiator ornaments, cigar lighters, 
vanity cases, ventilators, heaters, etc. 

Metals in the Motor Car« — wide variety of metals is used 
in the various component parts of the automobile. Members sub- 
jected to greatest stress arc in the power-transmitting train, such 
as connecting rods, gears, propeller shafts and rear axle shafts. In 
some vehicles, it is necessary that some of these members have 
over 200,000 lb. per .sq.in. elastic limit and 250,000 lb. per sq.in. 
ten.sile strength. Most of the parts of an automolDile made of steel 
have, as their primary function, resistance to distortion under load 
and ability to transmit considerable power without failure. Grey 
cast or malleable iron is used for castings of intricate and com- 
plicated shapes. Cast iron is used for cylinder blocks because of 
its resistance to wear and low friction. Malleable castings are 
u.sed in certain places where shock is encountered, to insure 
against abrupt failure. 

Copper is used, on account of its high electrical conductivity, 
in the electrical equipment, including lighting, ignition and start- 
ing motor circuits. It is also used for ga.skets, which are washers 
of various shapes and sizes consisting of a soft material such as 
asbestos sandwiched between metal sheets. Bra.ss and bronze 
are used as tastings or rolled sheets. These metals are used as 
bearing materials to reduce friction between moving parts. Low 
unit weight is an important advantage of aluminium. Because 
of the comparatively high cost, its use is confined in most cars 
to pistons where its high thermal conductivity and low weight 
contribute to the efficient performance of the engine. In the more 
expensive cars, the weight of the engine is reduced by the u.se of 
aluminium crankcase and transmission housings. Aluminium al- 
loys are also used for body fittings, and by some manufacturers 
for radiator shells, on account of their resistance to corrr-sion. 

Nickel is used for the electrodes of the spark-plug. The high 
melting point, electrical and thermal conductivity, as well as 
resistance to corrosion, are the properties which cause its selection 
for this service. It is also plated on radiator shells, lamp rims, 
etc., as a protective coating and for appearance, and in some 
cars the radiator shell is made entirely of this metal. Tungsten 
is used as contact points in the ignition circuit where the spark 
is timed to synchronize with the position of tbe piston. The re- 
sistance of tungsten to corrosion and to the pitting which results 
from the electric spark is its principal recommendation. In the 
high tension magneto (q.v.) platinum points are generally used 
for the contact breaker. 

Zinc base alloys are used for die castings for the ccononiical 
manufacture of small complicated shapes, provided very little 
.strain is applied. Zinc is used as a protective coating on bolts 
and wheel rims. Cadmium is al.so used as a protective^ coating 
on certain parts. Chromium is plated on surfaces to resist wear, 
tarnishing and corrosion. It is frequently plated oyer nickel on 
such decorative parts as radiator shells and lamp rims. Silver is 
commonly used to plate head-light reflectors, because of its effi- 
ciency in reflecting light and its ability to take a high polish. 
Occasionally other metals with a lower reflecting efficiency are 
used because they are less likely to tarnish. Tin base alloys are 
used for the engine bearings. They provide a surface that permits 
the crankshaft to turn with a minimum of friction. Lead castings 
are used for battery plates. Their function is to enter into a re- 
versible chemical reaction which alternately stores and supplies 
electrical energy for lighting and starting circuits. 


PRODUCTION 

The development of mass production of automobiles since the 
beginning of this century, especially since the beginning of the 
World War, has been remarkable and far-rcaching, its influ^ce 
being felt in almost every other line of manufacturing. T is 
development has been due very largely to necessity, because m 
the early days of the industry, when 10,000 cars a year was a g 
output. buMngs were not designed to embody eny s^emlly 
helpful feature, nor were they large enough to handle the mere 
volume under the old methods, where one workman did many 


operations, and the work moved slowly and at irregular intervals 
until it was finished. Among the pioneer companies which have 
been forced by the growth of their business to construct additional 
buildings and reorganize old ones the principle of progressive pro- 
duction has been carried out to a fine degree. These buildings are 
laid out so that all parts and sub-assemblies move forward to the 
main or final assembly line with the least amount of duplicated 
travel possible. The phenomenal growth of tbe industry has pre- 
sented the problems of inventory and material handling. If ma- 
terial on hand and in process were handled to-day by the old 
methods, the inventorj*^ would be prohibitive and the production 
slowed down beyond belief. 

The development of material handling w’ithin the plant has 
undergone many improvements. The following items show the 
evolution of these methods: (i) four-wheel truck; (2) hand-lift 
truck, with movable rack; (3) electric or gas truck, with movable 
rack or trailer; (4) mechanical and gravity conveyor. While all 
of these methods are still in use for some phases of material 
handling, the last is being more and more used wherever the situ- 
ation warrants. The use of the improved methods has relieved 
congestion, speeded up production and reduced inventory. The 
use of motor trucks for transporting materials between buildings 
is being superseded in many cases by conveyors. Distance alone 
is no barrier, for in certain cases conveyors a mile long are in 
u.se. Some companies operate their own fleets of motor trucks on 
regular schedule from supplier to their own plant, in preference 
to relying on the railroads. In this connection it is becoming 
common practi(‘e to provide large loading docks to facilitate the 
loading and unloading of trucks, just as it is customary to provide 
loading platforms for railway trucks. CSee Conveyors in Mass 
Prodiictton.) In many cases where the manufacturer is a quan- 
tity producer, he makes all the various “units” going into the 
whole assembly, except those which are highly specialized, re- 
quiring an enormous amount of floor space and capital as well, 
such as electrical equipment or tires. From this, then, it will be 
seen that the automobile manufacturer makes grey iron, alu- 
minium, brass, and in some cases malleable castings, die castings, 
forgings, sheet-metal stampings and glass; and does all kinds of 
plating, enamelling, painting and machining and^ as.sembling. In 
addition, he has tool, die and pattern shops for making and 
maintaining tool equipment. 

It has become customary among many of the larger companies 
to bring out about every 12 months what arc known as new 
models. These are either an entirely new .series or the old series 
changed to embody the latest improvements and refinements. 
The development of the new line starts months before it is 
i scheduled for manufacture. Ex[>crirncntal cars are built and 
tested through thousands of miles and as far as possible under 
all of the conditions to be experienced by the future owner. Each 
series frequently consists of as many as 1 5 or 20 models differing 
! from each other in chassis or power plant or body. Each model 
may be built with a choice of several styles of wheels and many 
different body colours, all of which further complicate the prob- 
lem of quantity production at low cost. 

When the series is finally approved, tbe problem of the big pro- 
ducer is how to finish the run on the old series and begin on the 
new with the lealt possible break or loss of time in between. 
This requires consideration of all the following subjects: Bill of 
material or list of every part in each model; designing and making 
of new tools, dies, patterns, etc.; ordering and installation of new 
or special machines; relocation of old machines and equipment, 
if necessary to facilitate production of the new parts; routing of 
each part by operations; running ahead on parts to be discarded 
to give opportunity to try out new equipment; (a) time required 
for each operation and for moving from department to depart- 
ment or building to building; (b) number of cars scheduled per 
day; (c) number of days float or quantity needed to keep the 
parts moving steadily from raw state to finished car; (J) amount 
required ahead of primary operation as a protection against un- 
foreseen delays in transportation; (e) time required for supplier 
to make shipment; (/) time required in transit. Then: Time— (/ 
plus r plus / equals number of days that material must be ordered 
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in advance of shipment of automobile. Material — h times c, plus 
d, equals amount of material required in the plant at all times, c 
only van.'in^r inversely with a change of capacity. 

To start a series in production on scheduled time and to keep 
production running smoothly requires an experienced organiza- 
tion. the skeleton of which follows: 

f Buyers 

Management Purchasing ^Traffic 

! Stores 

f Production 

Manufacturing < Ediciency 

iFactory 

While refinements and improvements have been steadily incorpo- 
rated for years in all jxirts of the car, this development has led 
to many economies in methods, especially during the last ten 
years. 

Processes Characteristic of Modern Practice. Ihat Treat- 
ing. — Twenty years ago little was known about this subject, 
whereas to-day steels are treated for strength and wearing prop- 
erties in a highly scientific manner, thus providing against break- 
downs and ensuring a longer life for the car. There has been a 
great change from the old “batch” type of furnace to the present- 
day continuous furnace, at one end of which the operator loads 
the constantly moving conveyor with forgings. Forgings travel 
through the annealing furnace, through a quench, then through a 
drawing furnace without any labour. This principle is applied 
to pre-heating furnaces in the forge shop, where billets are loaded 
at one end and travel to the outlet, gradually acquiring the forg- 
ing heat. In these cases time, labour and fuel are saved. 

Plating.-— The first automobiles were equipped with brass head- 
lamps. Along with the development of the electric lighting .system 
for automobiles, nickel plating came into use on lamps and other 
outside trimmings. Later, radiators called for nickel plating, 
which necessitated enlarging of this department in the factory 
and putting it on a progressive basis. Recently, chromium for 
plating automobile parts such as radiators and lamps has been 
used by some manufacturers. This plating is not as easily scratched 
as nickel, and will not ru.st or tarnish. The plating of rims, 
usually galvanizing over a copper strip, has not changed much 
except in method of handling the work, Rims can now come from 
the fonning rolls and .sizing machines to conveyors w’hich conduct 
them through tanks to inspection without manual labour. 
Painting. — Painting as applied to automobile bodies has under- 
gone a gre.Tt many changes. At the beginning of the century 
bodies were made entirely of wood, and were painted by hand 
uith a brush, pushed around on trucks by hand, and stood up 
on end to dry after each coat was applied. A good paint job 
required approximately 24 major operations and 14 drying periods 
ranging from six to 24 hours, the w^hole taking about 21 da^^s from 
-tart to finish. With the introduction of steel body panels, drying 
ovens could be used which speeded up the time of drying. W^th 
fhe flow system of applying varnish together with conveyors, 
more time and much labour were saved. Within the last few 
years the use of the quick-drying cellulose finishes and spray guns 
has still further speeded up the work and reduced the labour cost, 
until bodies can be finish-painted in regular course in four days, 
or in 4S hours if necessary. Aside from the saving in labour and 
floor space required for storage, the saving in inventory has been 
tremendous. Enamelling of wings, or fenders, and other sheet- 
metal parts presents another advancement even in the last few 
years. For many years these parts were dipped by hand in the 
hath, hung up to drain, transferred to a truck and pushed into a 
drying oven, which had to be brought up to the proper heat after 
being loaded. After baking, the oven had to be opened and the 
parts cooled off before preparing for the next coat. To-day the 
preparation of the parts is about the same, but they are now 
hung on a constantly moving conveyor, run alternately through ! 
.several baths and baking ovens, inspected and conveyed direct 
to the car assembly line. Here again is a big saving in labour, 


Fotmdrks , — Only in comparatively recent years have found- 
ries been operated on a strictly progressive basis, and the transi- 
tion from hand labour to machine and conveyor has kept pace 
with improved methods in other branches. Machines are now 
used for ramming cores and moulds; sand is mixed and conveyed 
to moulding machines mechanically; moulds are made, cores set, 
castings poured, cooled and shaken out while in motion. Cupolas 
are charged mechanically. Here again is a great saving. 

Machine Shops . — ^Modern machines have reduced labour, 
speeded up production and reduced inventory. Not only have 
the modern machines made closer limits f>ossible with the re- 
sultant reduction in scrap losses, but in some cases have made it 
possible to incorporate improvements and refinements otherwise 
I impossible on an economical quantity production basis. Some 
machines typical from a production standpoint are multiple drills, 
for drilling 100 holes in all sides of a casting such as a crankcase 
at one time, and the revolving planes on which castings are 
loaded and unloaded while in motion. Centreless grinders are 
used considerably to speed up the grinding of certain parts. Spe- 
cial machines are used to balance crankshafts, fly-wheels and 
other rotating parts. 

Stamping Plant . — ^With the change from all-wood bodies to 
framed bodies panelled in sheet-metal, the stamping plants took 
on a big increase in work. Many parts formerly made of forgings 
or malleable castings are now made of stampings, reducing cost 
and weight. {Sec Motor Car Body.) 

Assembling.— li is in all branrhe.s of assembling that the prog- 
ress made in the industry is most striking. Whether it be a motor, 
axle, transmission or entire car, the assembling is done on a 
steadily moving conveyor, all parts being fed to this conveyor 
at the exact place and time needed. The routing and scheduling 
of the individual parts and sub-assemblies through the various 
plants or departments to arrive at the final assembly line on time 
and at the required rate is a nice problem in synchronization, as 
some of the primary operations must start weeks ahead. 

Provision of repair parts for the owner has been 
given a great deal of attention for years, not only as to require- 
ments but as to interchangeability. It is the aim of every 
manufacturer to have a part on hand when the owner wants it. 
The rapidly increasing number of cars in use and the constant 
changing of models has complicated the matter, but for those 
who have studied the question for years each year gives better 
data as to the life of various parts of the car. In tMs way the 
manufacturer can estimate closely what parts will be required for 
replacements, and plan production accordingly. 

The Modem Road Teitiiig. — In order to determine succes.^- 
fully the way in which an automobile will function in the hands 
of the average owner, motor car manufacturers have made a 
practice of conducting tests over a wide variety of road condi- 
tions, and recording data as accurately as possible on the per- 
formance over thousands of miles. Such tests must be carried 
on, as it is not possible to duplicate exactly tremendously varying 
road conditions, even with the most elaborate laboratory equip- 
ment. It is not possible in a laboratory to reproduce the violent 
stresses to which a car is subjected in driving over frozen, rutted 
roads. Road testing naturally follows the detailed development 
work of the component parts of an automobile and provides a 
means of checking the final design to determine the character- 
istics of comfort, performance, economy, reliability and dura- 
bility. When such tests are conducted on the public highways 
many variables must be taken into consideration, such as weather 
condition of roads, traffic and legal regulations. As a result, dcla>'^ 
frequently occur, and often the tests are a source of danger tc 
other users of the highways. All of these factors have some efftn ^ 
upon the accuracy of the tests and the speed with which tki* 
information may be obtained. Consequently, manufacturers have 
utilized such facilities as may be available where carefully con- 
trolled tests may be made. 

In past years racing provided a very good means for such tesfij, 
but in more recent times, due to arbitrary rules set up by 
governing organizations for racing, it is hardly feasible from w 
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checking the performance of their cars. Several American motor 
car companies, in order to provide standardised conditions for 
tests, have installed private testing grounds containing a wide 
variety of roads where many conditions can be maintained con- 
stant and so designed that motor cars may be operated day and 
night at all times of the year. Such a road system includes high- 
ways where sustained high speed may be maintained with safety, 
concrete hills with accurately laid gradients, level stretches to 
insure elimination of error in critical engineering tests,— in 
fact, a duplicate of nearly every type of road found among the 
public highways. Other manufacturers have utilized only the 
high-speed track. One company in France has gone so far as to 
incorporate this track on the roof of its factory building. Under 
such standardized conditions, cars may be tested and the results 
compared from day to day and year to year with reasonable 
accuracy. 

The private testing ground offers many advantages over the 
public highways, in that traffic condition.s can be controlled defi- 
nitely and the information obtained on the tests is more quickly 
available to the designers. Even though the test car travels 1,000 
in. or more a day, in the event of failure of any part, it is still 
only a few minutes away from the shop and the engineer. Again, 
such a testing ground as a part of the automobile manufacturer's 
facilities permits the establifihment of definite standards of per- 
formance, comfort, economy, reliability, etc. It permits the man- 
ufacturer to operate his experimental design simultaneously and 
under the same conditions with any other cars with which he 
wishes to compare for speed, acceleration, braking, riding quali- 
ties, or anything else of importance to the customer. Thus the 
designer is able to set up a continually improving set of specifi- 
cations based upon the hitherto intangible operating differences 
between various cars. 

Research in the Automobile Industry* — In the early years 
there were comparatively few efforts at systematized research, 
although those few efforts which were carried on by early auto- 
mobile engineers quite merited the title of research. Conditions 
have changed, however. Developments garnered from every day 
necessities and simple observations will not answer now. The world 
has become quite technical and complex — so much so that the 
automobile indu.stry cannot hope to maintain its position without 
the assistance that science can render. The acquisition, develop)- 
ment and application of new knowledge is necessary for continu- 
OU.S growth. Groups of trained and well-educated men arc brought 
logether, properly housed and furnished with adequate equip- 
ment, and are set to work on the major problems of an industry. 
Men of initiative are sought, and they work tirelessly in a definite 
place on a single problem, until success corner (See Research, 
Industrial.) 

Investigations leading to the discovery of fundamental facts 
come under the jurisdiction of the research laboratoiy. Re.search 
points the way to new products; it steadily improves the existing 
product; research makes money and saves money for the auto- 
mobile manufacturer. Many research laboratories, proving 
grounds, etc., have sprung up in the automobile industry — some 
of them employing 300 to 400 highly trained specialists; chemists, 
electrical and metallurgical engineers, mechanical experts dealing 
with engines and chassis design, strength of materials, thermody- 
namic principles, new metallurgical developrnents, etc. Other re- 
search organizations exist also for the intensive study of market- 
ing, sales and service problems, for research is not confined to 
niaterials and mechanical questions alone. (C. F. Ke.'I 

EUROPE 

Up to 1900 the development of the motor car was mainly due 
to continental engineers. After the abolition of legislative restric- 
rions in Great Britain in 1896, many British engineers, scientists 
and inventors realized the industrial possibilites of the motor car, 
nnd the names of Lanchester, Royce, Napier, Thornycroft Dugald 
^'lerk and many others became famous during this period. Mod- 
‘*rn European cars generally conform to a certain arrangement of 
c omponent parts dictated by experience. The radiator is mounted 

the front end of the frame, with the engine immediately be- 


hind it. The engine is covered by the bonnet which merges into 
the body, this occupying practically the whole length of the frame 
behind the bonnet. At the rear of the engine is a clutch connect- 
ing the engine with a gear-box from which the driving effort of the 
engine is transmitted to the rear axle through universally jointed 
shafts. Two axles are used, front and rear, the former allowing 
for the angular movement of the front wheels necessary for 
steering, the latter being so constructed that the rear wheels can 
revolve at different speeds when rounding bends in the road. 
Brakes are fitted to each wheel. The driver, in his seat, sees in 
front of him the steering wheel with levers mounted thereon to 
control the ignition and the throttle, and an instrument board 
which carries the switch, speedometer, clock and other acces- 
sories. At his side are the change speed and hand brake levers; 
at his feet are the accelerator pedal whicfi enables him to vary 
the speed of the car by controlling the throttle opening, the clutch 
pedal which disconnects the engine from the transmission, and 
the brake pedal which applies the brakes to all four wheels. In 
bare outline such is the disposition of the units of the modern 
car. 

Body-work and Equipment^Few points are more carefully 
studied in modern motor car design than the lines, curves and 
colouring of the body as viewed from outside, and the disposition 
of the scats, internal lighting arrangements, colour and quality 
of the fabric or leather used in upholstering. The radiator and 
bonnet have always been characteristic features of various makes, 
and these are made to conform to artistic requirements without 
losing their essential character. The neces.sary large difference 
in width between the body and the bonnet necessitates a merging 
of these two by the scuttle, which is between the rear end of the 
bonnet and the wind-screen. This encloses the pedals and other 
controls. In small cars it often carries Ihe petrol tank, which is, 
in larger cars, carried at the rear end of the frame, the petrol 
being delivered to the engine by a suction device. Body-work is 
con.structed in a variety of types and with many artistic varia- 
tions, the style and quality dq^nding largely upon the price at 
which a car is sold. There is a distinct line of difference between 
cars which are intended to be owner-driven and those built to be 
chauffeur-driven. 

For bodies constructed in large quantities steel pre.ssings are 
largely employed, but a wooden framework panelled with alumin- 
ium is also used to a considerable extent. Of quite a different 
character is the Weymann body in which the wooden frame is so 
jointed as to be to some extent flexible, and is covered with 
padded fabric. This and other similar types have been evolved to 
safeguard the body from racking effects caused by twisting of the 
chassis frame on rough roads. (See Motor Car Body.) 

Popular Types of European Car.r-Owing partly to systems 
of taxation based on horse-power rating formulae which, in turn, 
depend upon the cylinder dimensions of the engine, European de- 
signer.s have tended to concentrate upon the use of small engines 
made to develop considerable power by various expedients, so 
that it is quite common for a European car to develop two and a 
half to three times its rated power. The size of the engine is there- 
fore better expressed by stating its capacity; the volume 
swept by the pistons, which can be given in cubic centimetres or 
litres. In 1928 the most popular type of Eurojjean car was one 
equipped with a four-cylinder engine rated at about 12 h.p. with 
a capacity of between 1,500 and 2,000 cubic centimetres. An- 
other important four-cylinder type is the baby car rated at about 
8 horse-power. In the case of the larger cars manufacturers have 
turned their attention more and more to six-cylinder and eight- 
cylinder engines with a view to obtaining greater smoothness and 
flexibility; a type which has grown in importance is the six- 
cylinder car of moderate price rated at from 14 h.p. to 20 h.p., 
with a capacity of from li to 2\ litres. Apart from these varie- 
ties there is the large and powerful high-priced car, with a rating 
of 40 h.p. or more, and with 8 or even 1 2 cylinders, and the 
sports model in which performance ranks first in importance, 
followed by appearance, and with comfort as a poor third. 

The following are typical brief specifications of the medium- 
powered six-cylinder car, baby four-cylinder car and the large 
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high-priced car, the examples taken being the 14 to 45 h.p. Talbot, 
the 7 h.p. Austin and the Daimler “double-six.” 

Medium^ powered Six-cylinder Car, — ^Engine: bore 6i mm., 
stroke 95 mm., capacity i,6b6 cu.cm., rating 13.8 h.p. overhead 
valves, push-rod operated. Transmission; single-disc clutch, four- 
for^vard speed gear-box, enclosed propellor shaft, spiral-bevel final 
drive. Gear ratios (forward) 2319, 13-45, 9*66 and 5-875 to i 
(reverse). 17-39 to 1. Brakes: pedal-operated four-wheel brakes; 
hand lever controls rear brakes; suspension: front, semi-elliptic 
springs; rear, quarter-elliptic springs; four shock absorbers; petrol 
.system: 14 g.al. rear tank, feeding through vacuum tank or dash; 
dimensions: wheel-base 10 ft., track 4 ft., 7\ inch. 

Diniinutive Four-cylinder Car. — Engine: bore 56 mm., stroke 
76 mm.; capacity 747-5 cu.cm.; rating 7-8 h.p.; side by side 
valves; tran.smission ; single-plate clutch, three- forA\'ard speed 
gear-box, enclosed propellor shaft, spiral-bevel final drive; gear 
ratios (fonvardi 16-9 and 4-9 to i (reversed, 21 to 1; brakes: 
hand-operated front brakes, foot -operated rear brakes; suspen- 
sion: front-transverse semi-elliptic spring; rear two-quarter ellip- 
tic springs: frictional shock absorbers combined with radius rods; 
petrol system: 4 gal. scuttle tank, feeding by gravity; dimensions: 
wheel-base 6 ft. 3 in.; track 3 ft. 4 inch. 

Lar^e Twelve ^cylinder Car. — ^Engine; bore 81-5 mm.; stroke 
114 mm.; capacity 7.135 cu.cm., rating 49-4 h.p.; double-sleeve 
valves: iran.'imission: plate clutch, four-forward speed gear-box, 
open propeller shaft, worm-and-wheel final drive; gear ratios 
(forward) 15-8, 1015, 7-6 and 4-86 to 1; reverse 15-8 to i; 
brakes: pedal-operated four-wheel brakes: hand lever controls 
transmission brake; suspension: four semi-elliptic springs and 
shock absorbers; petrol system: 24 gal. rear tank feeding through 
vacuum tank on dash; dimensions: wheel-ba.se 13 ft. 7 in.; track 
5 feet.^ 

Racing Cars. — Many sporting events take place annually for 
which a number of prominent European manufacturers build 
highly specialized types of car. These differ markedly from the 
ordinary kind of chassis sold to the public, hut in their design a 
great deal of data is obtained which is of considerable value in 
improving the performance of the private car. In a racing en- 
gine eveiylhing except reliability is sacrificed to power output, 
and very often a supercharger is employed to pump the mixture 
of petrol and air .into the cylinders. Needless to say, the chas.si5 
is stripi^ed of ever>’ unnecessary component, and is also specially 
constructed with a view to making the car as light as ix)ssible. 
Most record-breaking attempts and races are run under regula- 
tions which severely curtail the size of the engine permissible, so 
that small 1,500 cu.cm, racing cars have been developed capable 
of 150 m. per hour. Distinct from these is the 200 m. per hour type 
of record-breaking car, of large size and weight, which is usually 
propelled by one or more aero-engines. 

Methods of Car Production. — In Great Britain and on the 
Continent, there are a few manufacturing concerns employing 
quantity-production methods similar to those used in America, 
although on a .«imalier scale, such as Morris, Austin, Citroen, 
Renault and Fiat. Additionally, there arc very many makers 
producing car.s in .strictly limited numbers who stimulate the de- 
velopment and adoption of new ideas; a small output enables 
them to change designs more readily than the larger concerns and 
so to keep ahead in technical improvements. Their prosperity de- 
|x?nds upon the fact that there is always a certain number of 
European buyers wanting a car differing from the mass-produced 
types. Some of the.^'C smaller firms specialize in racing and sports 
cars, while others build large, pcjwcrful and expensive chassis. In 
a tyjjical British quantity-production factory arranged to turn out 
approximately i.ooo cars per week, the chassis, or mechanical 
part, is assembled upon a slowly moving conveyor, frames being 
placed on the track at one end and gradually fitted with springs, 
axles, power units, etc., as they move along. Running at right- 
angles to this assembly line arc a number of sub-as.sembly lines, 
each feeding a component to the appropriate point. On each sub- 
assembly line will be grouped the necessary plant and fitters for 
the making and building of the component concerned. The end 
of the chassis assembly line is arranged to meet the terminus of 


a similar line on which the bodies are built up, each complel 
body being then lifted with tackle and dropped on to a chas 
to which it is bolted down. In the making of both the chas 
and body of a car produced in quantities, standardization is < 
sential and a close control of dimensions must be ensured be 
by careful planning of the machine tools and fixtures and 
elaborate systems of inspection on the sub-assembly lines. T 
complete car is given a short-road test and engines are run-in a 
tested independently before being fitted to the chassis. Simi 
methods are in vogue at the factories of Citroen and Fiat on t 
Continent. 

During 1926 the principal European car-producing counlr: 
built the following numbers of cars: — Great Britain, 158,69 
France, 150,000 (approximate figure); Germany, 37,000; Ita 
50,000 (approximate figure); Belgium, 5,000; Czechoslovak 
6,000; Austria. 3,960. ( 5 «?c also Motor Car Body; Motor \ 
HiCLE.s, Commercial; Motor Cycle; Motor Taxicab; Mot(. 
ing; Motor Taxation; Motor Vehicle Insurance and Inti 
XAL Combustion Engine.) 

Bibliography.— Historical: The Automobile , tran.slatcd from t 
book of Gerard Lavigne by Paul N. Hasluck (1904) ; H. L. Barb 
Story of the Automobile (Chicago, 1917) ; W. II. Berry, editor, Modt 
Motor Car Practice (1921) ; F. A. Talbot, Romance of the Automob 
Industry and Motor Cars and Their Story (1912). Elementary har 
books: The Motor Manual (annual) ; F. J. Kean, The Petrol Fnfi. 
(1918); Autocar Handbook (11th cd. 192O). Graham Clai 
Textbook of Motorcar Engineerinfi (1911-17) ;> R. W. A. Brew 
Motorcar Constructor (1912-28); and P. M. Heldt, The Gasoli 
Automobile (1924). General data and statistics arc dealt with in 7 
Motorcar Index (annual) ; Dyke*s Automobile and Gasoline Enni 
(14th ed., 1925) ; and The Motorist's Year Book. See also Automob 
Shop Practice; The Motor; The Autocar; The. Liftht Car and Cyclecc 
The Automobile Engineer; Automotive Industries; Proceedings of i 
Institute of Automotive Engineers; and the Society of Automoti 
Engineers* Journal and Transactions. (L. H. P.) 

MOTOR CAR BODY DESIGN 

This subject, which deals with aesthetic considerations in rcl 
tion to motor car body design, is treated comprehensively belo 
and also under a following section, United States. 

DESIGN 

In automobile design, the artistic or aesthetic side of the d 
signer s craft is subservient, i.e., there is no true place for decor 
tive art as such in the modern automobile. The body design 
can only exercise his powers within well-defined limits; he 
bound by certain factors as to proportions, measurements, et( 
with which few h'berties can be taken. The designer’s provim 
as an artist is to give character to the ensemble and by wd 
cho.sen lines and treatment to suggest such attributes as powc 
comfort and speed, and to emphasize and not to destroy tl 
feeling of structural unity. 

Early Errors.^ — ^Automobile designers have much for which 
thank the earlier carriage builders, without who.se example ar 
traditions they would have been unable to make such rap 
progress. Nevertheless, they erred in the past in copying featuri 
of horse-drawn vehicles, instead of going deeper into the orig 
of such features and forming a true appreciation of the nc 
problems which the change in the manner of locomotion involve* 
In the single brougham, or coupe, we require firstly a seat f( 
two, carried on an axle by a pair of springs. The axle pos 
tion is determined by the need for bringing the springs beneat 
the seat part of the vehicle and not under the vehicle; convenienc 
of access demands this, the brougham is not a vehicle for tl 
young and athletic and the access is one of the governing facto 
in design. Next we have to assign a position for the front axh 
this, on the established system of horse-drawn vehicles, requin 
to be mounted on a perch bolt and turn-table with room to swin 
well over on the lock; thus, the position of the perch bolt, f 
pivot pin, in front of the body of the vehicle is determined. Als( 
in order not to require too high an arch over the wheel when o 
the lock, the front wheel is made of smaller diameter than the ren 
wheel, where no such conditions apply. Now, having drawn th 
position of the turn-table and the arch, wc have ready-made tn 
position for the driving seat; the footboard and dashboard foU^^^ 
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Plate V 



STEPS IN THE DESIGN AND CONSTRUCTION OF MODERN MOTOR CAR BODIES 


1. Motor oar doslon traced on blackboard, icale, or full alia 

2. Craftsmen building up wood-and-plaster model of closed car tonneau 

3. Modellers’ clay being applied to the framework of an automobile bo y 

4. SmTofl'ng the surface of a body model to obtain the exact form of the 

5. Painting the waterproof top of a cabriolet or collapsible top model 

6. View of front framework •*'"*’''®,,V‘"?'!'J*j'*t*p**,u^rt!*Vlow shows 

wood and steel construction, with slatted top WPP«rt^ v 
the method of attaching upright members of frame to the on... 

7. Completed framework of automobile body frames In 

or frames and the metal braces Joining the .. Side wine 


rear seat have been attached 
g. Side frame of two-door sedan stamped from one piece of sheet steel 

9. Pressed steel parts which fit Into and around the framework shown In 
flO- 7- These include the outlines of windows, doors, panels and 
braces of the closed car body. The present tendency is toward the 
use of large pieces of sheet metal for this purpose, to minimize the 
use of rivets and bolts 

10. Overhead view of assembled all-steel body “in-whIte” before the top, 

upholstery or paint has been applied 

11. Cowl, dashboard and windshield framework of pressed steel. The box 

or inside space of the cowl contains the instruments and controls for 
regjlating the electrical and oiling systems and the mileage meter 
and other devices 


XV. 
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as a necessary sequence. The vehicle is to be a closed vehicle 
which determines approximately the height and size of the body. 
The back panel, of course, is sloped to follow the general position 
of the passenger’s back and the squab. The door position admits 
of no alternative. Now the ingenuity of the engineer or con- 
structor is needed. The vehicle has very little strength; if loaded 
it would collapse. To give the necessary strength a frame rein- 
forced by steel members is provided under the door and continued 
from arch to dumb iron. It is here that the designer’s art comes 
into play. Apart from his knowledge of construction, his role is to 
pve unity and character to the design. There are no redundant 
lines or ornaments, the treatment is severe and is simplicity itself, 
but such simplicity was only achieved after centuries of experi- 
ence. There is one point in particular which calls for attention, 
viz., the bringing forward of the line of the front door post to 
form, as it were, a “cusp” and so disguise what otherwise is 
liable to be unsightly, the junction of the visible part of the 
frame with the body proper. 

When the automobile designer first endeavoured to design a 
coup6, instead of analyzing the origin of the horse-drawn coupe 
or brougham and learning its lesson, viz., that no lines or features 
of design which are foreign to the necessities of the case can live, 
he took the side of the horse-drawn coupe and, as it were, 
plastered it on to his chassis, or body drawing, just as we see 
.sham columns plastered on to the walls of buildings in certain 
examples of bad architecture. The problem of the designer of 
that period was in not knowing what to do with his door post 
line when he had finished with it. The result of experience has 
since decided that door post lines and other vertical lines require 
to be eliminated or subordinated entirely to the lines denoting 
horizontal structure. This is one of the most important principles 
that has been established in the art of automobile body design: 
the dominance of the horizontal line. After the event it is easy to 
understand how inevitable this should be. The whole character 
of speed, which is the “breath of life” of the automobile, is con- 
sistent with the horizontal line and the horizontal partitioning of 
the design. Vertical lines and vertical sub-divisions are lost and 
meaningless in rapid motion; they belong to and are only con- 
sistent with things stationary or slow moving. The horizontal line 
in itself suggests speed. The arrow, the javelin, — length in the 
direction of motion — give instantly the suggestion of speed. 

Returning again to the horse-drawn vehicle, here the need for 
weather protection, which is imperative in the automobile, was far 
less pres.sing, and in the introduction of doors in the early auto- 
mobile (where such would not have existed in an equivalent horse- 
drawn vehicle) judgment was warped by traditions of the old 
carriage builder’s idea of elegance in lightness of line and design. 
This resulted in these doors being at first made low with pretty 
curves and decorative mouldings. Instead of the automobile 
designer boldly proceeding on the firm basis of utility and then 
allowing his artistic .scn.se to harmonize his lines with his purpose, 
he put the cart before the hor.se and endeavoured to allow what 
he thought was artistic feeling to interfere with his freedom of 
choice. Early attempts to establish a horizontal waist line were 
hampered by the dread of giving a heavy or clumsy appearance. 
This was due to regarding the design as static, something suitable 
to stand in a glass ca.se, and not as a vehicle travelling along the 
road at 40 or more miles an hour. The straight and uncom- 
promising waist line of a modern car would have been reached 
many years earlier if nobody had worried about the appearance 
of a car at all, and, paradoxical as it may seem, the result would 
have been the attainment of beauty far sooner. 

Structural Unity-— One of the results of modern design has 
been, as already stated, to present the car to the eye as a stnic- 
tural unit. The blending of the body and bonnet characteristic 
of the modern car may be cited as an example of this tendency. 
There is an appearance of strength and power about a machine 
whose lines suggest structural unity that does not exist otherwise 
i‘nd cannot otherwise be suggested to the mind. 

Before a considered judgment can be formed on the score of 
artistic merit, whatever the subject may be, the artistic sense 
requires education; there is no realm in which preconceived ideas 


are more prone to be the subject of prejudice than that of the 
arts. Some go as far as to assert that merit in art is merely a 
matter of taste. It is not altogether easy to combat such a state- 
ment; there is, however, one sound reply, viz., the general ten- 
dency of the evolution of the individual. Among those who take 
an interest in any art, progress in taste goes with experience. 
Thus we make the public — the interested public — the final and 
ultimate judge. It is the general direction in which the public ap- 
preciation lends, not the verdict of the majority at any moment 
nor the pendulous swing of fashion, that decides the reality and 
soundness of the advance made in all that pertains to appearance 
and in the art of the designer which contributes to same. 

Decoration. — ^There are certain factors that enter into the 
design and appearance of the automobile which require separate 
consideration and discussion. Some cars exhibit a lavish display 
of nickel plate work, revealing a practice that is almost universally 
condemned. Neverthele.ss, tradition permits us to brighten up the 
otherwise dull apiKiarance by means of showy lamps, and a con- 
spicuous radiator-frame and crown. A car with no bright metal 
work rarely satisfies the eye, and, although iwssibly this may not 
always be so, it is probably justified. The hunger for some such 
decorative embellishment may be a survival of the fact that the 
well turned out hor.se-vehicle, the glos.sy coated chestnuts or bays, 
and the weli-ix)lished harness-fittings and lamps must have their 
counterpart in the power-driven vehicle. The justification or 
condemnation of this view, time alone will determine, but there is 
one fact that quite early impres.sed itself, viz., that any accessories, 
such as lamps, horns, etc., must either be made quite inconspicuous 
or must be developed as a definitely striking feature or ornament. 

Colour. — ^Another much debated question is that of body 
colours. Comparatively few appreciate the reasons for avoiding 
brilliant or violent colours. We know that in the days of the 
horse-drawn veliicle such colours were “bad form,” and with few 
exceptions, such as the coach yellow used on stage coaches and 
vehicles of a sporting character, any well turned out equipage was 
finished in a dark colour, such as a deei> lake, a dark blue or green, 
or even black. The underlying factor, and the principal reason 
for this exclusive use of non-committal colours, was the need for 
avoiding a clash with ladies’ dresses, and perhaps in the i8th cen- 
tury with the colours worn by men also. Another factor, however, 
which cannot be ignored is of visibility. In entering a thorough- 
fare out of a side road, for example, especially in the dusk, the 
driver has to concentrate his main attention on approaching traffic, 
and it has been the experience of many drivers that in doing so he 
has failed to sec a car approaching in the other direction, i.e., in 
the line of traffic which he is about to join. Especially does this 
apply when the colour is of a uniformly sombre hue; this ques- 
tion of visibility arises in other load experiences. Consequently 
there is a demand for tints and colours which, while not liable to 
clash with the costume colours of the passengers, are sufficiently 
conspicuous to give good visibility. Such colours as the various 
shades of grey, light russet, biscuit -colour, pale coach yellow, etc., 
are coming to be accepted as consistent with good form, even in 
automobiles of the most exclusive class. (F. W. La.) 

UNITED STATES 

The first automobile bodies were open bodies, consisting of a 
front and rear seat, each seat being designed to accommodate two 
persons, and were upholstered in leather. The rear seat was gen- 
erally entered through a small door in the middle of the back. In 
1902, side rear doors were added, displacing the middle back door, 
but there were not as yet doors for the front compartment. Such 
doors did not come into use until 1910-12. It was not until 1910 
that bodies were equipped with windshields as standard equip- 
ment, although these could be purchased as special equipment. 
The first windshields were made with wood frames. Cars with 
tops as standard equipment had appeared in 1907-08. These were 
merely carriage tops, the folding top, which could be lowered 
or raised with comparative rapidity, coming into use in 1910. 

Until about 1910, very few cars were equipped with closed 
bodies; the open body— touring car or roadster — ^represented prac- 
tically the entire automobile production. Makers of closed bodies 
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Still dung to the traditions of the horse-and-carriagc days; bodies 
were built to individual patterns and almost entirely by hand. 
In iQio. an important body manufacturer obtained an order from 
a quiUity car manufacturer for 500 closed bodies. The body manu- 
facturer had begun to apply chassis methods of standardization 
and volume production to the manufacture of both open and 
closed bodies, and had thus brought about more economical body 
manufacture. The entire automobile industry’ watched the experi- 
ment with close interest. Many doubted whether closed bodies so 
produced would be successful. Many more doubted if sufficient 
demand existed for 500 closed cars. However, the closed cars 
were successful from the owmer’s viewpoint and from that of the 
manufacturer, w'ho the next year increased his order. These closed 
cars, driven not only in the large cities of America but in many 
of the smaller centres, proved the practicability of the closed 
automobile. They marked the definite beginning of a turning to 
rhe closed car. 

THE CLOSED CAR 

The progress of the closed car in the motor world, in proportion 
to the number of open cars produced, was at first, how’ever, very 
slow. This is exfilained by the fact that the cost of the closed 
car was. in earlier yeirs. far in e.xcess of the cost of the open car, 
for two main rea<?ons: (1) the closed cars were produced in small 
quantities: (2) the material and labour for the closed car were 
more expensive. The art of building closed cars developed slowly; 
costs were reduced only gradually. Furthermore, car manufac- 
turers as a whole did not encourage the closed car sale. They 
looked upon the closed car as an impediment to production and a. 
potential cause of complaint. The first closed cars were flimsy 
.structures which rattled and creaked even wffien a car was travel- 
ling over the .smoothest city pavements, and were decidedly im- 
practicable on unpaved roads. For many years, in fact, the closed 
car was looked upon as a rich man’s toy, the public referring to 
them as “show-cases.’’ They were seldom driven outside the city 
and veiy few were found even in the largest centres. 

One of the chief reasons for the lack of practical service in the 
closed automobile bodies of earlier years was the fact that they 
were inadequately engineered. The most imix)rtant defect was in- 
sufficient bracing. Gradually, however, the internal design of closed 
bodies wa.s improved. Body engineers provided far greater strength 
and rigidity without increasing the "weight. Even as late as 1917, 
how’ever, open bodies constituted the bulk of motor car body pro- 
duction, but at this time observers of the trend of the automotive 
indu.stry began to predict that the closed car would eventually 
come into general use. In compactness and in strength, the closed 
bodies of this period left much to be desired, although improve- 
ments were being made with notable rapidity. By 1920, funda- 
mental structure had been vastly improved, but the closed car was 
still, in some degrees, “a show-case on wheels.” The roof was high 
and the contours lacked gracefulness. Efforts were being success- 
fully made to low’er the closed car. As this was accomplished, the 
lines of the clo.sed car became more sweeping, more harmonious. 
The body, instead of appearing to be mounted on the chassw, 
‘■cemed to become integral with the chassis. Windows became 
oblong rather than .square and all lines, including the fender line.s, 
brought the car, apparently even more than actually, closer to the 
ground. One of the chief difficulties which was overcome in 
lowering the motor car was the rear axle. 

With the improvements and decreased cost of closed cars, they 
came into wider use. The National Automobile Chamber of Com- 
merce of the United States supplies the following figures showing 
the i^errentage of cIo.sed cars manufactured, as compared with 
total motor car production, by its members from 1922 to 1927, 
indu.sive, these figures including all excepting the Ford Motor 
Car company: 1922, 37-2; 192.3^ 36-8; 1924,47.6; 1925, 69; 1926, 

82 6; 1927. 85.5. Closed bodies are built so strongly to-day that 
a car can be driven over the most uneven roads consistently with- 
out developing wcakncsscss or unpleasant noises, provided ordinary 
servicing is not disregarded. It is largely because of the economies 
achieved in motor car closed body production that the automobile 
is a relatively great monetary value. The cost of closed car body 


manufacture has continuously been decreased and the public has 
benefited from these economies. 

Planning a Body*— Changes are necessary in body lines, in 
hardware, in style of upholstery; to meet the constantly shifting 
taste of the public. The public fancy is caught, perhaps, by some 
change in the motor car lines. A general trend in body and chassis 
manufacturing is the result. The public is always demanding that 
which is new and different. Designers and engineers are constantly 
wrorking to keep ahead of that demand. Before an automobile is 
ready for production, several steps are necessary. The first of 
I these is transferring, from the mind of the designer to a black- 
board, a full size picture of the car. Throughout many previous 
months he has kept in mind trends in public taste and new chassis 
developments which may require changes in the body. He has 
discussed with many executives the new body to be produced. 
Some of these executives are representative of the public, in that 
they translate to the designer the opinions of dealers who have, in 
turn, arrived at these opinions through mcony conversations with 
their salesmen and with the public. He also discusses the new body 
and its requirements with men who know body production— who 
advise him upon the practicability of the changes. 

In designing a body, the designer must observe a great many 
details. He must always leave a certain number of inches between 
the seats and the roof for head room. He must allow a certain 
amount of leg room for front seat and rear seat passengers. The 
seats, because of the cushions, must be a certain minimum depth, 
w’idth and length. The doors also must have fixed measurements 
from which he cannot depart. Comfort and convenience of the 
eventual owners of the new car require that he conform to these 
measurements with undeviating exactitude. It is the employment 
of these fixed measurements in such a way as to create a pleasing, 
harmonious, beautifully proportioned body, which constitutes one 
of the chief problems of the master designer. In most instances, 
of course, his work is based upon the body designs of the year 
before— for automobile manufacturers generally adhere to the 
policy of gradual, rather than rapid and radical change. 

After the car is drawn on the blackboard, a wooden frame of the 
new model is set up. This is constructed with painstaking atten- 
tion to the precise measurements of the drawn model. The frame- 
work is then filled out with modellers’ clay — the same kind of 
clay which sculptors use in the modelling of statues. Just as 
the clay model of the sculptor is later reproduced by workmen 
in marble or in brass, so the clay model of the new body is to be 
reproduced in wood and steel by the thousands of craftsmen with 
machinery which permits quantity production. The clay model is 
created with the utmost care. A few necessary mechanical parts 
are employed, such as steering wheel and post, springs and traction 
wheels, lights and upholstery, but all else in wood and clay. This 
model is precise in its measurements. It is, to the eye, the com- 
plete body itself, with interior lights, hardware and ail other fit- 
ments installed. After the clay has dried the entire model is 
painted. It reveals exactly how the new body will look. Expert 
designers view it with scrutinizing eyes, considering and weighing 
every detail in an effort to improve it, if possible. 

The new body is then created from the engineering viewpoint. 

It is yet but a model— it must be worked out with respect to 
stresses and strains, so that it may withstand the daily service re- 
quired throughout the long life of the car. Furthermore, it must 
be engineered with full consideration for practical production 
and every detail of its construction specified— Klimensions, mate- 
rials, etc. 

Bracing. — One of the structural body details which must be 
worked out with painstaking care is the bracing of the different 
parts of the body. Quality bodies have a heavy iron brace between 
the front pillar and the top cross-bar; also a machine bolt from tin 
top rail to the pillar, which is a double strength unit to prevent 
the body from becoming loose and squeaking at this point 
tween the front pillar and the dash, where three heavy braces an* 
employed on each side, the body is bolted down to the frame in 
front, directly back of the motor. Each upright pillar is heavily 
braced at the bottom also, to insure rigidity. Furthermore, steel 
plates, set in with wood screws, are installed on the wheel housings. 
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These plates are the anchors for the fenders. 
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MASS PRODUCTION OF BODIES 


In America^ the concentration of automobile production 
in a few factories soon eliminated the small workshops scattered 
throughout the county and resulted in the development of large 
body-building units either within the plant of the chassis manu- 
facturer or nearby. Piece by piece, the wooden side panels were 
replaced by steel or aluminum pfinels in order to secure better 
and more durable painting, until finally the entire body was 
covered by pieces of sheet steel. About 1912 this sheet steel was 
first drawn into large units. These parts were attached to an inner 
wood frame and were simply a skin superimposed on the body it- 
self to receive the finishing coats. Many manufacturers still use 
this outer steel shell over an inner wooden frame. 

Steel Body« — About 1915 what is known as the “steel body” 
was developed. In this design the same outer shell was flanged 
inwardly at the top and bottom edges and around the door 
openings and was reinforced on the inside by certain metal mem- 
bers riveted or welded to the outer shell. The wooden posts, sills 
ind braces were omitted. These two types of construction were 
used in the manufacture of what arc known as open or touring 
car bodies, the solid framework extending up about 10 or 12 in., 
ibove the level of the seats. In each case, the body was a 
distinct member from the chassis, having its door integral with 
the sides, and fastened to the chassis frame by means of bolts. 
Dp until about 1920 a very great proportion of automobiles 
carried such a body. Protection from the weather was by means 
of fabric tops which were, in must cases, collapsible and by 
means of removable side curt^iins. 

In the years immediately after the World W’ar, there came a 
demand for greater comfort on the part of the buyer of moderate 
means and there were developed closed types of bodies which 
could be manufactured by the American method of production at 
reasonable costs. Within the last few years this closed type of 
Dody has almost entirely superseded the open type. The demand 
for very great quantities of bodies at raod^’ratc cost has necessi- 
tated the development of ingenious methods of manufacture to 
reduce the cost. (See Mass Prodvction.) 

In the case of the wood bodies, tliis reduction of cost has been 
brought about by cutting the framing to dimension stock where 
the timber is grown, building the bodies by progressive manu- 
facture; by having each operation done on an individual tool by 
m especially skilled operator; with the assembling, fitting, up- 
holstering and painting on conveyor lines as the body is moved 
3 y the successive operators. (See Conveyors in Mass 
oucTioN.) This need for reduced costs and weight and the elimi- 
lation of squeaks and rattle? has resulted in the development of 
he all-steel closed body on a very large scale in the United States. 
In 1928 one-half of the automobile bodies manufactured are sub- 


stantially entirely of metal. ^ 1 

One of the latest and most interesting developments has been 
the sill-less type of body. In this body, the entire sid^e is made 
of one piece of steel with the door openings formed in. Ihe 
entire front: hood, dash, windshield opening, front edge o rou , 
is fonned of one sheet of steel. The entire back from the bottom 
to the roof, is made of a single sheet of steel. This botly 
Soor. The seats are placed on the chassis frame a^the sides 
>f the body are mounted dirccUy on the chassis framc-the body 
serving as a cover for the passengers only. j„ 

Uplio]atefy,p-In the wooden frame boay, the i^holsterj is at- 
iBched to the body after it bss been built, by skilled opera .!■. 


using lacks to bold the material in place and covering the line 
of tacks by means of lace or gimp. This requires a high degree 
of skill on the part of the operative, takes a great deal of time 
and is expensive. In the steel body there has been develoi^ed 
what is known as removable upholstery. 

Painting.— >The use of varnishes has been almost entirely 
superseded by the use of cellulose coatings. This is commonly 
applied by means of pneumatic sprays, several coats being applied 
as the body moves along the conveyor lines. The coats can hv. 
applied one after the other at intervals of 15 to 30 minutes. In 
the interim, from one spray to another, the bodies pass through 
ovens where the drying is hastened and the lacquer is somewhat 
hardened before receiving the succeeding coat. After the several 
I coats have been applied they are polished by vigorous rubbing on 
the part of the operative. (E. G. Bu.) 

MOTOR CAR ENGINES: THEIR OPERATION 
AND CARE. An internal combustion engine is one in which 
the fuel is burned directly inside the machine which converts the 
heat energy into work. Practically all motor cars use this kind 
of engine, the fuel being petrol (gasolene). The engine consists 
of a number of cylinders. In each cylinder a piston slides up and 
down. A rod connects each piston to a special shaft, which runs 
lengthwise of the engine. This is the crankshaft, which carries 
the flywheel. When the pistons are pushed down, they rotate the 
crankshaft and this turns the flywheel. In engines having a heavy 
flywheel, it is here that the power of the engine is stored, and 
from here the clutch and transmission take it to the rear wheels, 
which drive the car. 

The easiest way to understand how an engine works is to keep 
in mind only one cylinder. For the engine to run and do work, 
certain things must take ]')lace over and over again in a regular 
order. The fuel must be .sucked in, it must be compressed and 
exploded; the resulting gases expand, owing to the heat generated, 
and thus do work, and after expansion they must be removed. 
These steps make up what is known as a cycle; in the modern 
engine it takes four strokes of the piston to make up one cycle. 
During this time the crankshaft will have made two complete 
revolutions. This type of engine is said to operate on a four- 
stroke cycle. The four strokes of the piston are named according 
to what they accomplish. The first is the suction, the second 
the compression, the third the power, and the fourth the exhaust 
stroke. 

At the start of the suction stroke, the piston is at the tup of 
the cylinder. It moves downward and the inlet valve opens. This 
sucks in the charge of gases from the carburettor. The compres- 
sion stroke sUirts when the inlet valve closes and the piston is 
moving upward. The mixture is ignited while under pressure by 
a high tension electric spark, which is produced across the points 
of the sparking plug, either by means of a battery and coil (see 
Induction Coil), as in American cars, or by a high tension 
magiu'to (q.v.), as in British cars. The power stroke begins with 
a downward thrust of the piston. The burning of the gases gives 
off heat, which cau.ses expansion. Pressure is thus exerted on the 
piston, forcing it downward as far as it will go. This completes 
the power stroke. The last movement of the piston is the 
stroke. The exhaust valve opens toward the end of the power 
stroke and most of the burnt gases rush out. The piston moves 
upward, pushing the remaining gases out of the cylinder. The 
four-stroke cycle is now complete. (See Internal Combustion 
Engines for more extended treatment.) 

Fuel and Carburation« — ^In order to be utilized by the en- 
gine, the petrol (gasolene) must first be atomized by the car- 
burettor (q.v.), which introduces into the intake manifold a fine 
spray of petrol which is mixed thoroughly with the incoming air 
(generally pre-heated to encourage the evaporation of the fuel 
droplets). This mixture is sucked into a combustion chamber, 
where a spark ignites it at the top of the compression stroke. The 
more intimate the mixture, the faster it bums. It is also the 
duty of the carburettor to admit the correct amount of air needed 
to bum the fuel. This is important, for if too much air is present 
the mixture will be too lean, resulting in a lack of power. The 
’■•insi common fault, however, is the use of a mixture that is too 
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rich, i.€., one containing so much fuel that there is not enough air 
present to burn it all. This happens when the choke valve (which 
cuts off the supply of air to the carburettor) is used too freely. To 
get the most power out of the engine, a mixture of about 12 to i 
is needed. Most cars on the road are run with a mixture of about 
10 to I, and are sadly in need of carburettor adjustment. Prac- 
tically all exhaust gases are dangerous as they contain about 7% 
of carbon monoxide, which is exceedingly poisonous. The engine 
therefore should not run in a closed garage. 

Starting. — Occasionally, owing to the improper functioning or 
failure of a particular part of the mechanism, the engine will not 
start. There are then three main lines of investigation to follow’: — 
(i) Is there petrol (gasolene) in the tank and is it being supplied 
to the carburettor? (2) Is the ignition system in order and pro- 
ducing sparks at the sparking plug? (3) Is the compression poor 
because of pitted or leaking valves, blow’n-out gaskets or imper- 
fectly fitting pistons and piston rings? If there is fuel at the 
carburettor, a good spark and good compression, and yet the 
engine does not start, it may be that the carburettor is delivering 
to the engine an air-fuel mixture so rich that it will not fire. If 
the trouble is due to too rich a mixture push the choke back a 
little, and the engine will run more smoothly. If, however, during 
acceleration and warming up the engine “pops back'* then the 
trouble may be that the mixture is too lean. The choke should 
be pulled out until the spitting stops. Then as soon as the engine 
is w’arm, push the choke clear in: the engine w’ill run more effi- 
ciently and crankcase dilution will be reduced. If uneven firing 
persists, the carburettor should be given proper adjustment by a 
competent carburettor mechanic. More engine trouble results 
from unwise adjustments of the carburettor than from any other 
single cause. 

Electrical System. — The batter>’ is quickly run down if the 
car is used a great deal at night, when most of the current 
generated is consumed by the lights, or if many short runs have 
been made, which gives a battery no time to build up after fre- 
quent use of the starter. When the starter turns the engine over 
vlowly and with much difficulty, it is wise to start the motor with 
the hand crank, as the starting motor takes a heavy current. In 
American cars in which coil ignition is employed, when the battery 
is badly run down, the voltage drop is so great that the battery 
cannot at the same time actuate the ignition system; w’hcn a 
magneto is fitted, as in European cars, the rate of revolution may 
be insufficient to produce a spark. The battery should be kept 
clean and the terminals covered with vaseline to prevent corrosion. 
The cells should be tested regularly and enough distilled water 
put in to cover the insulators slightly. If the car is laid up, the 
battery should be removed and kept charged. (See Acxumu- 
i.ATORS.) The ammeter, usually fitted on the da.sh-board, indi- 
cates whether the battery is being charged or discharged. When 
the lighting, dynamo and ignition switches are turned off, the 
ammeter should register zero. 

Poor perform-ance, excessive consumption of fuel, and mis- 
firing are often caused by dirty, damaged or unevenly adju.sted 
sparking plugs. The sparking plug insulator should be well cleaned. 
It is well to use the plug recommended by the manufacturer of 
the car, and to change plugs at stated mileage intervals, since 
deterioration of porcelain insulators may cause leakage of cur- 
rent, resulting in a weak spark. To di.scover a defective plug, 
short-circuit each plug one after another by holding screw-driver 
or hammer so as to touch the metal or terminal of the spark 
plug and the metal of the cylinder at the same time. If, when 
any one plug is short-circuited, no difference is noted in the 
running of the engine, that particular spark plug may be at fault. 
Other defects in ignition causing engine trouble are the follow- 
ing: — switch not on; fuse burnt out; disconnected wire on switch, 
ammeter or battery; and spark retarded or advanced too far. 
In the case of coil ignition, the coil may be defective or the 
resi.stance burnt out, or the contact breaker yxiints may be dirty, 
pitted or burnt. Where a magneto is used the following may he 
the source of the trouble: — dirty magneto contact breaker points, 
contact breaker sticking, gap incorrect, or condenser short- 
circuiting. (Scf Magneto ) 


Cooling. — Two systems of cooling motor car engines are used 
(i) by air and (2) by water. The cooling of an engine by aii 
depends on the surface exposed, on the temperature of the ai] 
and on its volume. To give a large surface for radiation, fins an 
provided on the cylinders. Most motor car engines are cooled b} 
water which circulates through jackets around the cylinders 
After it takes up heat from the engine it passes to the radiatoi 
where it is cooled by air. In some cases the draught is aided b} 
a fan. In the two commonest types of cooling systems (a) i 
pump provides forced circulation of the water or (fi) the principle 
of the thermosyphon is employed. («) The pump is geared tc 
the engine so that when the engine is running the water musi 
circulate. Even if the radiator is not full the pump will operate 
and, except in the case where only a very small amount of watei 
is present, overheating will be prevented. In cold weather, the 
circulation of the water is at the same rate as in hot weathei 
since it depends only on the speed of the engine. As a result, the 
engine on cold days will not reach a high enough temperature t( 
operate efficiently. To aid in overcoming this condition, a thermo- 
stat (q.v.) is sometimes used to control the amount of watei 
which is circulated by the pump; the use of the thermostat b 
not advisable when the circulation is promoted by means of tht 
thermosyphon, (b) In the case of the thermosyphon, the hot 
water from the cylinder jacket passes from the top of the jacket 
to the top of the radiator where it cools and, becoming denser 
falls to the bottom ; in the meantime previously cooled water fron: 
the bottom of the radiator has passed back to the bottom of the 
cylinder jacket. 

Freezing of the water in the cooling system may cause leaks 
in the radiator, and may crack the engine block. Methanol 
formerly known as wood alcohol, denatured alcohol, glycerine and 
ethylene glycol are often mixed with the water in the radiator to 
lower its freezing point. Of these liquids, however, the first two 
are easily lost by evaporation. A radiator shutter, or winter front, 
may be used to limit the amount of air which the fan pulls through 
the radiator, thus aiding in keeping the engine warm in cold 
weather. Evaporative cooling, used with many stationary farm 
engines, has not as yet been used on the road, except experi- 
mentally. 

Lubrication. — ^A problem that confronts every motorist is 
dilution, the thinning of the oil in the crankcase. Prolonged use 
of the choke, particularly in cold weather, is a large factor in 
causing dilution. Any excess of fuel that is drawn into the 
cylinders may become mixed with the oil in the crankcase. The 
lower temperature at which the engines usually operate during 
the winter also causes dilution. The condition may continue 
until the amount of dilution of the oil becomes constant, because 
some of the diluent may evaporate when the oil gets hot, as, for 
example, during a long trip. A large amount of water is formed 
by the combustion of the gasolene, and it sometimes finds its 
way into the crankcase, because of the low operating temperature. 
Excessive dilution will re.sult in rapid wear of the cylinder walls 
and bearings, as the oil film on the bearings will not be thick 
enough to prevent actual contact between the metal surfaces. It 
should be noted, however, that in cold weather a slight amount 
of dilution may protect the motor during the warming-up period, 
for if the oil is extremely thick it might not flow to the bearings. 
For this rea.son a cold engine should not be raced to warm it up 
(luickJy. Failure to observe this precaution often results in the 
scoring of the cylinder walls and pistons. The manufacturers’ 
directions should be followed in regard to the proper interval for 
changing the oil in the crankcase. Before adding the new oil it is 
inadvisable to use kerosene to wash out the crankcase, because 
such a procedure would dilute the oil before it is used. 

It is the duty of a lubricating system to keep a thin filn' of 
clean suitable oil between all metal surfaces which move against 
each other. Lack of oil will cause friction and abrasion; particks 
of dirt in the oil will scratch the surfaces and destroy the precise 
fitting of parts. The film forms only after the engine has been 
running for a short time, and for this reason the motor should 
never be raced on starting. There are several different ways ot 
lubricating the engine. In all systems a supply of pil is held in the 
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bottom of the crankcase. The oil is conducted to the various 
bearing surfaces by either splashing, pumping under pressure, or 
by a combination of both systems. The oil gauge is the nerve 
centre of the engine. If the gauge shows no pressure, it is 
dangerous to drive the machine farther. If the gauge indicates 
very low pressure, there is good reason to believe that the oil is 
flowing through the bearings too rapidly. This may mean that 
the oil is too thin and diluted, or that the bearings are too loose. 
If the gauge fluctuates, this symptom of distress signifies that 
there is probably not enough oil in the system, that the system is 
choked or that the pump is in need of repair. In any case, irregu- 
larities in the operation of the gauge should be taken as the fore- 
runner of trouble and should be investigated immediately. ITie 
following are a few rules for the lubrication of a motor car 
engine :--(i) Keep the crankcase filled to the proper level with 
oil of the grade recommended by a good oil company. Do not 
fill beyond the proper level, as this will make the engine sluggish, 
and in some cases cause sticking of the valvc.s. (2) Change the 
oil at regular intervals to ensure longer life to the engine. (3) 
When driving, watch the oil gauge for possible failure in the 
lubricating system. (4) Keep the engine clean and inspect the 
air, fuel and oil cleaners regularly. (5) When the engine is old 
and bearings and piston fits are loose do not expect heavier oil 
to correct these defects. Have the motor repaired. (6) Do not 
race a cold engine. (7) Use an oil that will flow freely in winter 
weather. (8) Do not drive a new machine fast or allow it to 
overheat. One quart of light oil per 10 gal. of gasolene, poured 
directly into the fuel tank, may help a great deal during the first 
few hundred miles of driving. (9) Do not wait until you hear a 
squeak before lubricating the engine. A squeak means a dry 
or dirty bearing. 

Carbon Deposits in the Engine.— In the process of lubrica- 
tion, some of the oil, in the form of spray, gets past the piston 
rings in the cylinders and enters the combustion chamber. This 
oil causes carbon deposits. The so-called asphalt base (naphthene) 
oils have been found to leave the least carbon in the engine. As 
carbon accumulates it makes itself known by loss of power and 
knocking of the engine, especially on a hard pull, as in climbing 
a hill. The carbon on the inside of the chamber, on top of the 
piston and sometimes below the piston, keeps the heat in the 
combustion space, causing the knocking. Sometimes the carbon 
itself gets so hot that it burns or glows, exploding the charge of 
fuel before the proper time. This produces the pre-ignilion knock 
which involves a great loss of power. Sometimes ])ieces of carbon 
get between a valve and the valve scat, holding the valve open. 
When the exhaust valve is thus held open, the flame of the ex- 
plosion can pass completely around it, burning or warping the 
valve. 


The best way to remove carbon is to take off the cylinder head 
of the engine and scrape out the deposit. The valves should be 
ground while the head is off and the gaps on the spark plugs 
rc.set. Before replacing the head every particle of loo.se carbon 
or grinding compound should be removed to avoid scratching the 
cylinder walls, and a new gasket put in between the head and 
cylinder block. Carbon troubles may be minimizecl in the follow- 
ing ways: — (i) by using an oil of low carbon-depositing tendency; 
(2) by operating the engine on a lean air-fuel mixture; (3) by 
running the engine at a sufficiently high operating temperature and 
Riving it a little real work «..nce in a while; (4) by use of an 
efficient air cleaner; (5) by use of anti-knock fuels when neces- 
sary; (6) by k^ping the engines in such mechanical c^ondition that 
oil consumption is not excessive. A- 

MOTORCYCLES. Although the motorcycle did not be- 
come popular in any country until 1911-12, the first examples of 
it were seen in France and Germany about 1885. In 1907, the finst 
of a series of famous motorcycle road races, the International 
Tourist Trophy races, was held in the Isle of Man. The im- 
portance of winning this race urged designers to improve their 
machines, as regards both speed and reliability, and from t en 
until 1914, the fir^^t year of the World War, the production of 
motorcycles increased by leaps and 

I he manufacture of war materials, and the difficulty 00 g 


petrol then reduced the combatant countries’ production of motor- 
cycles to a minimum, but in America an increasing number of 
machines were made. There was a tremendous demand for motor- 
cycles in the years 1919-20, but British manufacturers, disor- 
ganized by war work, were unable to meet it. In 1919 America 
sold 1,481 motorcycles to Great Britain, and in 1920, 4,277. 
The numbers then dropped until, in 1926, they reached the low 
figure of 75, whereas in the same year 48,391 motorcycles were 
exported by Great Britain and 628,955 were registered for use in 
that country. Great Britain is by far the largest producer of 
motorcycles, the output for 1926 being approximately 120,000. 
Germany comes second with about half this number, America 
third with some 45,000, and France fourth with 25,000. The 
figures taken are for the years 1925-26. Italy, Belgium, Austria, 
Switzerland and Sweden complete the list of the chief manufac- 
turing countries, although many other countries assemble 
machines. 

Stages in Improvemcnt8.r— The advance in the motorcycle s 
utility can be marked by three distinct steps. The first was the 
discovery that the best position for the engine was in the centre 
of the frame, rather nearer the front wheel than the back, and 
the adoption of this fixing; the second was the advent of elec- 
trical ignition; and the third was the u.se of efficient chain trans- 
mission through a change-speed gear-box. Many other improve- 
m(‘nts, such as tho.se relating to carburization, frame design, etc., 
were effected, but the three mentioned above were outstanding in 
the resultant popularity of the motorcycle. There was no 
definite po.sition in which one might expect to find the 19th cen- 
tury motorcj'cle’s engine. On some machines it was carried in 
front of the steering head and drove the front wheel; on others 
it was attached to the down tube from the steering head, being 
either in front of or behind it; the seat pillar tube, again, some- 
times carried it, whilst on a few machines the power unit was built 
up into the back wheel or placed immediately above it. In all 
except the first position mentioned the power was transmitted to 
the rear wheel. Early in the iirc.sent century it became acknow- 
ledged that the most suitable position fur the engine was low down 
in the frame, just in front of the ix?dalling gear. In most cases 
the crank-case of the engine was bolted into the frame, and thus 
formed part of it, but on a few machines and notably the Ameri- 
can “Indian” the down tube from the steering head was continued 
below the engine. This pattern was known as a loop frame, and 
although it w^as little in evidence for many years it is to be found 
in an improved form on many modern machines. 

The problem of ignition of the petrol vapour was one which 
had puzzled designers from the earliest days of the internal com- 
bustion engine. The first form of ignition consisted of a tube 
protruding from the cylinder, the rider having to heat its external 
end by means of a Bunsen burner using petrol fuel, before the 
engine could be started. Towards the end of the nineteenth cen- 
tury, this system, which was known as “lube ignition,” was re- 
placed by electrical ignition, composed of a battery, coil, contact 
breaker and sparking plug. The first electrical system was greatly 
in advance of tube ignition, but in its early form it was by no 
means trouble-free, and it was not until the advent in 1903-04 
of the magneto, an instrument which generated current when it 
was rotated, that the motorcycle became a practicable means 
of transport. Until then the machine as a whole was extremely 
unreliable, and the rider could never be sure of concluding a run 
under the power of his own engine. Even when the magneto had 
marked a reasonable degree of reliability, the motorcycle was 
still suitable for young and active men only, owing to the inade- 
quacy of its transmission system. 

The Advent of Variable Gears-— When the pedal cycle with 
a three-speed hub-gear, and the motor car with a three or four- 
speed gear-box were in common use, the motorcycle was still 
devoid of change-speed gears, and was driven by a single belt. 
There were, of course, exceptions, one of which was the two- 
speed chain-driven P. & M., first produced in 1902. Engine power 
on the earliest machines was transferred to the front or back 
wheel by means of a twisted leather belt. This soon proved in- 
adequate for the increasing power of new engines, and “V” sec- 
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tion bells were employed, the angle formed by the two driving 
surfaces being 28*’. These “V*’ belts were built up either Of 
leather or of rubber surrounding a fabric core. Leather belts were 
harsh and wore the driving pulleys quickly and rubber belts 
slipped badly when they became wet. The failings of both were 
thus very marked, and since they connected the engine direct to 
the back wheel, the former could not run unless the motorcycle 
also were in motion. This meant that the only way to start the 
machine was for the rider to push it at a speed of 6-^ miles per 
hour and to jump on as soon as the engine fired, an athletic 
procedure which could only be indulged in by a small section of 
the community. To understand the motorcycle’s lack of develop- 
ment in this respect, it is nccessarj’ to consider the type of engine 
used. This w’as in most cases a four-stroke of cither single or 
twin-cylinder pattern. (See Internal Combustion Engine.) 
As the power impulses of the engines were too harsh to be trans- 
mitted to the roar wheel by chain or other such appliance, it was 
necessary to have a dri\’ing element capable of absorbing the 
shock of the e-Yi)losions, and a belt, which provided a certain 
amount of elasticity, proved the easie.st solution of the difficulty. 
With the single belt, an unpleasant but inevitable component, the 
only place to fit change-speed gears was the hub of the rear 
wheel. Various two- and three-speed hub gears were made 
during the early part of the 20th century, each of these in- 
corporating a clutch, a slipping device for allowing the power of 
the enaine to be applied gradually to the rear wheel, so that the 
machine would start under its own power. Hub gears, however, 
proved to be very unsuitable, since their internal parts could not 
be made large enough to withstand the strain. Designers, there- 
fore, applied thcm.selve.s to the production of counter-shaft gear- 
boxes — so called because the gear wheels work on more than one 
shaft, as opposed to epicyclic gears which employ a common shaft 
— ^usually placed just behind the engine. With a few exceptions, 
the early counter-shaft gear-box was driven by a chain from the 
entrine, an ordinar>’ belt connecting it to the rear wheel. This 
type of transmission was much in favour in 1914, when the out- 
break of war stopped further experiments in motorcycles. Belt 
trouble was still existent, but, since the belt ran in larger pulleys 
than was the case with a single-belt drive, it was not so marked. 
.Shortly after the war, however, machines with all-chain drive 
became almost universal, a device to absorb the shock of the 
engine being fitted on the engine shaft, in the gear-box or in the 
rear wheel. This type of transmission or one which replaces the 
j)rim:iry chain by gear-wheels, together with many other improve- 
ments. ha.' made the modern motorcycle a most efficient piece of 
engineering and suitable for riders of either sex. It can be ridden 
by anyone who is in possession of normal physical and mental 
powers, and it is a cheap form of mechanical transport. 

Types and Sizes of Engines Used.— As has already been 
mentioned, most motorcycles employ .single- or twin-cylinder en- 
gine.c. Thi.« rule may be said to apply to machines all over the 
world, except in the U.S.A. where a few four-cylinder motor- 
cycles are made. Apart from this small number of cylinders, 
most motorcycle and motor car engines are similar in general 
design (spp Ivtepnal Combu.stion Engine), and are of the four- 
‘■troke type. Many motorcycles, however, are fitted with a type 
of engine little used for cars, the two-stroke. The two-stroke en- 
gine fires on every revolution, instead of every alternate revolu- 
tion as does the four-stroke, and its power impulse is thus more 
smooth. It is extremely .*»imple and reliable, in that it has only 
three moving parts, but it has certain defects, and it does not 
develop more power than the four-stroke. The earliest two-stroke 
lo be placed on the British market was the twin-cylinder water- 
cooled Scott (1909), the first air-cooled two-stroke being the 
Levis which made its appearance a year later. Races and reliabil- 
ity irial.s have done much to improve the motorcycle, and the 
modern machine has a low centre of gravity, a smooth running 
and relatively well-silenced engine, large pneumatic tyres, a three- 
sj:>eed gear-box with a handle-bar controlled clutch, a kick-starter 
and all chain drive, efficient internal expanding brakes, a well- 
sprung saddle and front forks, and mudguards which give a mod- 
#Tritr' degree of protection. Electric lighting sets fame into gen- 


eral use in 1927, and almost any machine can be obtained with 
one at a small extra charge. 

Motorcycles are made in all sizes from about 1*5 to 12 h.p., and 
a machine of 3 5 h.p. or more is capable of taking a side-car. The 
side-car is attached to the left side of the machine in Great 
Britain, and to the right side in the United States, according to 
the rule of the road of the country in which the outfit is being 
used. In most countries, however, there is no law prohibiting the 
fitment of the side-car on what is considered locally to be the 
wrong side. Horse-power is reckoned on the capacity of the 
engine; i.e., the volume swept by the piston or pistons, in cubic 
centimetres, too c.c. being considered equal to one horse-power. 
Thus an engine with a capacity of 350 c.c. is stated to have a 
horse-power of 3*5, and so on. Some manufacturers, however, 
cling to horse-power denominations based on an old and inaccu- 
rate rating. In America the most favoured type of motorcycle 
is the large twin- or four-cylinder machine of 10-12 h.p., for 
either solo or side-car use, but in Great Britain and most Euro- 
pean countries solo machines of above 5 h.p. are not widely used, 
the larger sizes generally being employed with side-cars. Ma- 
chines of from i»5 to 2-5 h.p. are very popular in Europe or 
wherever the roads are moderately smooth, since they are light 
and easily handled, but in districts where roads are poorly con- 
structed the larger sizes are usually chosen. 

British Racing Successes.— At the beginning of 1928, the 
majority of racing successes stood to Britain’s credit. Every inter- 
national tourist trophy race except one (the 1911 5 h.p. claijs, in 
which an American “Indian” was successful) had been won by a 
British motorcycle, and in most continental grand prix races when 
British motorcycles were present they had proved themselves 
to be infinitely superior to their competitors. As an indication 
of the increase of speeds in recent years it is interesting to note 
that whereas the first tourist trophy race (1907) was won at 38 
miles per hour, the 1927 race, on a larger and more difficult course, 
was won at 68 miles per hour. Most of the world’s records for 
high speeds are held by British machines. 

The following is a list of record sjieeds over a distance of one 
kilometre, up to the end of 1927. 

So’.o motor cycles: 2-5 h.p. 89*96 m.p.h.; 3*5 h.p. 103*99 
m.p.h.; 5 h.p. 114*02 m.p.h.; 10 h.p. 121*41 m.p.h. 

Side-car machines: 6 h.p. 99*07 m.p.h.; 10 h.p., 104*12 m.p.h. 

The 5 h.p. solo and 6 h.p. side-car records are held by Belgian 
motorcycles, the remainder of the records standing to the credit 
of Great Britain. 

Bibliograpity. — Shepherd, Motor Cycle Overhauling (1920) ; 
Wyatt, Motor Cycling (1925); Brown, The Complete Motor Cyclist 
(1925); Two-Stroke Motor Cycles (1935); Motor Cydes and How 
to Manage Them (1925); Tracing Motor Cycle Troubles (1926); 
Hints and Tips J or Motor Cyclists (1927) J Petrol Engine (1927) ; 
Motor Cycling Manual (1927) ; Harwood, Speed and How to Obtain 
It (1927). (G. S. D.) 

UNITED STATES 

The modern American motorcycle is constructed according? 
to the service for which it is intended. The light type consist.'^ 
usually of a single cylinder, four-cycle engine with a chain trans- 
mission and weighs from 225 to 275 pounds. This motorcycle, 
intended for solo use only, is a very economical means of trans- 
portation. The motors are usually of 21 cu.in. capacity and will 
develop from 8 to 12 h.p., according to type; they operate reg- 
ularly on a gasolene consumption of one gallon per 80 to 100 m 
and up to a speed of 55 m. per hour. There hsf also been de- 
veloped a medium-weight type for solo use. This has either 
chain or gear and chain transmission. The motor of the two 
cylinder type is from 37 to 45 cu.in. and will develop as high Jo. 
16 horse-power. This motorcycle will run at speeds up to 70 m 
an hour and has a gasolene consumption of one gallon per 60 t(' 
80 miles. The heavy type of motorcycle is used in police and 
commercial work, for pleasure, both solo and with side-car, and 
has also found a useful place in the army. 

For police work the motorcycle becomes indispensable. The 
enormous increase of the use of the motor car, greatly encourage^' 
by improved roads, has diversified police use in many ways, 
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many States police bodies have been organized and equipped with 
motorcycles as a ready means of performing their duties. Their 
work consists of the regular police work and the prevention of | 
reckless and careless driving. In the city, the motorcycle police 
officer, in addition to enforcing the driving and traffic laws, is | 
able to respond with great quickness to emergency calls. The 
motorcycle as a necessity to the mounted officer is universally 
recognized and provides a mount which has capabilities beyond { 
any other that is available for enforcing speed laws and regulation 
of traffic. 

In the army, the motorcycle has proved its worth as a means 
of rapid communication in rough country and for its ability to 
thread its way through conge.sted traffic such as occurs when large 
tiodies of men and supplies are moved from place to place. Many 
thousands of motorcycles were used in the World War. When the 
army organization table.s w’erc recast some time after the 
war, motorcycles were provided for various units. The motor- 
cycle is still being u.scd for pleasure, but not to the extent that 
it formerly was. Its apixial lies to the young man between 18 
and 25 and forms a rapid means of tran.sportation and exhilarat- 
ing sport. The motorcycle production in the United States 
reached its peak in 1913, and in that year a total of 70,000 motor- 
cycles were made. The production for the last three years, up 
to 192S, has been 45,000 annually. There are six companies man- 
ufacturing motorcycles in the United States at the present time. 

(W. S. H.) 

Motorcycle Racing in the United States. — ^The first real 
fast time established in the United Slates was made by the late 
Albert Champion, who covered a mile on a track in t min, io| see. 
in 1902. Oscar Hedstrom, designer of a motorcycle and bicycle 
bearing his name, rode a mile on the Florida sands on an Indian 
machine he designed, in i min. 3J sec. 

Real competition came after the formation in 1903 of the 
Federation of American Molorcyclisls, an association organized 
for the purpose of furthering the interests of the motorcyclists 
and the control of motorcycle competition. Almost at once race 
meets were promoted throughout the country with the then well- 
known Jake DeRosier, Walter Goerke, Frank Hart John U. 
Constant, Ben Swenson, Glen H. Curtiss, J. 1 . Brandenburg, 
Stanley Kellogg and many others. 

With the advent of racing on a large scale the manufacturers 
built special racing machines to insure the name of their product 
being among the first three in the summaries. Speeds began to 
increase and trials for a “mile-a-minule” were made. Racing was 
held on dirt or horse-racing tracks, in the earlier days. Then, 
about 1 91 1-13, came the board tracks, or the so-called motor- 
dromes and a circuit of such tracks, generally from i to i m., 
sometimes 2 established. But this form of motorcycle 

racing was soon abandoned due to the number of fatalities. Racing 
then went back to the horse tracks and later to the automobile 
speedways, of a mile or so. What racing is being done to-day is 
held either on horse tracks or on the automobile speedways. Most 
motorcycle competition work is confined to hill climbs, racing hav- 
ing been dropped by a number of factories. The control of racing 
is now handled by the American Motorcycle Association. 

The A.M.A. records show that Jim Davis, at Beverly Hills 
Speedway, Los Angeles, Cal., did a mile in 3^*43 sec. in 1922. 
Three years later at Laurel, .vid., his time for 5 m. was 2 min. 
41 f sec. Joe Pelrali at Laurel did 10 m. in 5 niin. 235 sec,; 25 
in 14 min. 8| see. and 100 m. in 59 47i sec., or better than 

a mile a minuti for the entire distance. Records by R. Hepburn 
on a dirt course at Dodge City, Kan., in 1921, stand at 2 hr., 
17 min. 54 sec. for 200. m. and 3 hr. 30 min. and 3 sec. for the 


300 miles. 


00 miles. „ , , . j 

Record beach performances at Daytona Beach in 1920 stand as 
lollows: I kilometre by Gene Walker in 19-32 sec, or ii 5*79 m. 
per hour; i m. by Gene Walker in 3 i *53 sec. or ” 4 * 

MOTORING. The Increase In the popularity of private 
motoring is one of the most remarkable developments of modem 
times. Assuming that there were 1,300,000 motpr-cars and motor- 
cycles in use in Great Britain in May 1928, the total value at 


even iioo apiece — a very reasonable estimate — would have 
amounted to 130 millions sterling. If these 1,300,000 vehicle.'^ 
covered 5,000 miles a year, or on the average say 100 miles a 
week, it would work out that 6,500,000,000 miles are covered in 
a year by motorists in Great Britain alone, or about 70 times 
the distance of the sun from the earth! In 1897 less than twenty 
people, all of them enthusiasts, daily execrated by the public at 
large, possessed a private motor vehicle. But the private owner 
can no longer be regarded as using a car for pleasure only. Every 
day use for every day purposes is now the usual work of a pri- 
vately owned car. Prior to the World War, motoring was to 
some extent confined to well-to-do people, whereas to-day the 
majority of motorists are people of quite moderate or even very 
limited means. People possess and use cars to-day not so much 
because they want to as bccau.se they must do so. In short, the 
quc.stion is not so much whether a person can afford a motor car 
as whether he can afford to be without one. 

Causes of Rapid Growth. — Apart from the great demands 
of business, the very rapid recent growth of motoring has been 
due to factors which may be enumerated as follows: — (i) Cheaj) 
prices for really good cars; (2) the adoption of the hire purchase 
or “purchase out of income” system; (3) improvement in the 
quality of both mechanism and tyres, resulting in reduced main- 
tenance charges; (4) improved engine efficiency resulting in 
reduced fuel consumption and lowered running costs. 

Dealing with the factors categorically we find : — ( i ) Owing to 
the very large increase in wages sub.scqueni to the World War. 
and the corre.sponding increase in the cost of all manufactured 
articles, it became necessary to study and apply scientific methods 
of production to a much greater extent than had previously been 
considered necessary, for it is a well-known fact that when 
labour is both cheap and plentiful there is less incentive than 
when wages are high to pay attention to this matter. Hence 
since the war it has come about that imrlly at least owing to 
much higher wages prevailing the inlrotluclion of more scientific 
methods of production has revolutionized many industries, to 
their great advantage, and this change has been particularly 
evident in the motor manufacturing and affiliated trades. 

(2) The introduction of the hire purchase system in regard to 
motor-cars has resulted in large numbers of persons joining the 
ranks of motorists who would not have done so had it not been 
for this convenient method of extended credit. The economic 
pros and cons of the system need not be considered here. It is 
sufficient to say that the hire purchase of pianos, furniture, 
houses, etc., has been in existence for many years and that it 
has certainly been responsible more recently for an enormous 
increase in the number of inotoi vehicles in use. There arc, in 
fact, thousands and thou.sands of young professional and business 
men to-day to whom the motor-car or cycle has become literally 
a nec»*ssity and the hire purchase system has provided them with 
an ca.sy means of obtaining their equii)ment. 

(3) Just in the same way as increased demand and larger out- 
put, as the result of scientific production, have enabled prices to 
be reduced, so improvements both in design and equipment have 
similarly resulted. Wheels, tyres, transmission gears, brakes and 
electric equipment are all more efficient, while lubrication, which 
was at one time not only a dirty business but al.so little under- 
stood by the average owner, has now been arranged so as to render 
it practically automatic and fool-proof. Tyres give much longer 
mileages than previously, which may be attributed partly to the 
improvement in the quality of the tyres, and to a very large 
extent also, to the improvement in the quality of road surfaces. 
Gears have longer lives because in the first place they are better 
designed, and, in the second place, because the steel from which 
they are made has been greatly improved in quality. 

(4) The improvement in engine efficiency has been particularly 
marked. Efficiency in this respect means the amount of power 
derived from the engine which is transmitted to the road surface, 
in relation to the power put into the engine in the form of petrol 
or other fuel. A modem engine of good class will give on a gal- 
lon of petrol double the mileage which an engine of similar dimen- 
sions would have given only a few years ago. 
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CASS nr GREAT BSITAnr 

The following special table shows the number of private 
cars in use from igii to 1927 together with the annual percentage 
increase and number of persons per car in Great Britain. Previous 
to 1911 the various t>T)es of motor vehicles in use had not been 
classihed. 


Grcal Britain: Proportion of Privait' Cars in Use to Total 
Population: iQii-igsy 


Year 

Private cars 
in u.se 

— 

Population 
per car 

.Annual increase 
or decrease of 
cars in use, 
per cent 

igii 

47,000 

cS62-8 


igi2 . 

57.000 

717-5 

+ 21-3 

1013 ■ 

(>8.000 

602-0 

+ ig *3 

1 1914 . 

85,000 

486-1 

-f 25-0 

1 1915 . 

00.000 

463-5 

+ S-8 

; 1016 . 

92.000 

435-5 

-f 2-2 

iQi; . 

7 1 .000 

555 ’5 

— 22-8 

191S . 

50,000 

7 ^>o -3 

- 29-5 

1910 . 

71,000 

547-1 

-f- 42-0 

X920 . 

1 22,000 

318-8 

+ 7T-Q 

1921 . 

250,000 

168-3 

+105-0 

1922 . 

515,000 

135-6 

4“ 26-0 

IQ 23 • 

384,000 

112-1 

4 - 21-9 

; 1924 ■ 

474.000 

91-3 

4- 23-4 

! 1925 • 

580,000 

75-1 

4 - 22-3 

! 1926 . . j 

686.000 

63*9 

4“ 18-2 

1 1927 . 1 

727,000 




The figure 63 9 persons per private car given in the foregoing i 
table for Great Britain in 1926 compares as follows with other i 
principal motor using countries. 1 



No. of persons 
per private car 

United States 

6-0 

Canada 

12-9 

New Zealand* 

13*3 

Australia* 

19-7 

South .Africa* 

21-4 

Great Britain 

63-9 

France 

69-1 

Germany l 

313-0 

luly. . ... . . . 1 

495-8 

*\Miite population only. 


Classification by H.P. — .A return issued by the Ministry of | 


Transport showing the number of vehicles bearing current licences 
during the quarter ending Sept. 30, 1927 shows the clas.sification 
in respect 01 horse power. The table given in the next column is 
not up-to-date, but it is the latest available, and is very interest- 
ing as showing the degree of popularity of each, {Sec also Motor 
Cycles, j 

Freedom of Residence. — There is yet another matter having 
a very important liearing on the continually increasing use of the 
motor car, namely the greater freedom which it affords as regards 
choice of re.sidence. First, the motor car appealed as a means 
whereby the town dweller could get out into the countr>% espe- 
cially at week-ends, for both pleasure and health. Any train 
journey involves starting at a fixed time, with tedious waiting 
.sometimes for train connections, and. in the case of the family 
man. the accompanying anxiety and w'orry of tired and peevdsh 
children and nervous strain on all concerned. These contingencies 
in connection wdth “a day in the country” or a week-end were 
sufficiently serious to weigh heavily with most so that more often 
than not it was judged preferable to stay at home rather than 
fare such trials. With the coming of the motor car all this was 
entirely changed. That which was formerly a serious undertaking 
has now become an unalloyed pleasure. Those who make their 
journeys by car instead of by train gain thereby greater freedom, 
reduced cost and, very often, reduced expenditure of time also. 
Further, the average town dweller is no longer tied down for 
residence to the close neighbourhood of his business, with the 
probable incidentals of high rents and rates. He can now go 


Great Britain — Analysis of Total Number of Mechanically-propeUed 
Private Motor Cars and Cycles for Which Licences Were Current at Any 
Time, during the Quarter Ended Sept, jo, 1027. 


De.scription 

1927 

1926 

A. — Cars taxed on horse power 



Electrically Propelled 

48 

540 

Other Motor Vehicles: 



1-6 H.I* 

388 

573 

7 ,, 

14,079 

11^146 

8 

54,668 

35 d 3 r 

0 

45,886 

4 . 3,668 

10 

4 Si 468 

41,062 

11 . 

72,682 

66,156 

12 

205,854 

174,6.11 

13 „ 

42,894 

27,322 

14 » 

06,922 

76,564 

IS 

14,592 

10,718 

16 „ 

41, ,557 

40,974 

17 M 

4,374 

5 , 3<10 

18 

19,024 

T 3,749 

19 » 

137.505 

15,223 

20 „ 

11,850 

30,852 

21 „ 

12,537 

11,7X9 

--- ......... 

12,778 

33,053 

23 M 

37,711 

45,437 

24 

1^,843 

10,467 

25 »» 

2,318 

s, 37 X 

26 „ 

3»3.53 

4,208 

27 

906 

870 

-’8 „ 

5,480 

6417 

29 

-206 

256 

30 „ 

4,372 

4,360 

31 »» 

4,100 

4 , 5 .‘i 0 

32 

^66 

3 ^>r 

33 

185 

463 

34 „ 

206 

171 

35 

883 

774 

36 „ 

472 

501 

37 

265 

2 I 6 

38 y» 

450 

334 

39 >» 

655 

, 764 

40 „ 

85 

334 

41 „ 

18 

17 

42 „ 

21 

32 

43 „ 

14 

33 

44 „ 

qo6 

624 

45 „ 

656 

678 

46 » 

5 

8 

47 „ 

4 

1 

48 

23 

34 

4Q n • 

2,025 

3,123 

50 „ and over . .... 

125 


Total, cars taxed on horse power 

786,610 

683,913 

B.— Motor Cycles 



i) Bicycles. 



VVeight unladen: - 



Not exceeding 200 lb. 

242,717 

247,720 

Exceeding 200 lb. .... 

427.811, 

37^^643 

fTotal .... 

670.536 

626,363 

\l minding bicydvs used for drau'ing a 



trailer or sidecar. 

20 S 45 » 

201,042 

2) Tricycles 

10,874 

10,608 

Total, motor cycles 

681,410 

5 

! '* 

!. 


further afield — to the country which, until then, had been to hini 
more of a legend than a real fact. The migration thus set up is 
still in progre.ss, and in England is evidenced by what is known, 
and also deplored, as the “ribbon” development along our high- 
ways, otherwise the tendency of houses to stretch out unduly 
along the frontages of the main roads. From a health point of 
view there is good in this new development, but control is needcfi 
to preserve the amenities of the countryside. And if care is nt)t 
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exercised by the highway authorities main trunk roads will become 
long drawn out suburbs instead of high speed roadways and much 
of the expected advantage will be lost. 

LAWS AND REGULATIONS 

The laws and regulations governing the use of motor-cars are 
of various kinds. 

Driving Licences* — In Great Britain, before driving a car 
or a motor cycle a licence must be obtained from the county 
council or borough council, the fee for which is 5/-. In the 
Irish Free State it is 10/-. Councils have no power to refuse a 
licence except under a magistrate’s order, in consequence of a 
conviction for a road offence, suspending or declaring an ap- 
plicant incapable of holding a licence. The licence must be re- 
newed each year and it must be produced on demand by a police 
officer. If a licence is lost a duplicate may be obtained for i/-. 
A driving licence is obtainable by anyone above the age of seven- 
teen or, for a motor cycle, above the age of fourteen. 

Registration* — Before a car or motor cycle may be used 
on the road it must be registered with a county council or borough 
council. The council at the same time assigns an identification 
number. A number plate, of a size and with letters and numbers 
prescribed by regulations, must be carried at the front and at the 
back of the car. Motor cycles may carry plates of half size and 
the front plate may be lettered on both sides and carried so as to 
be read from either side. 

For the purpose of registration, the registration authority re- 
quires the following information: — (i) the present registration 
mark and number, if any; (2) type of body; (3) colour of 
body and wheels; (4) name of maker, type of car, chassis and 
engine numbers; (5) year of manufacture, if possible; (6) num- 
ber and diameter of cylinders. 

On registration the owner of each vehicle is provided with a 
registration book, which — 

( 1 ) must be handed on any change of ownership to the trans- 
feree, who on receipt mu.st send it to the local council (Minister 
of Transport Regulations, 1924) which must also be notified by 
the former owner. 

(2) must be produced on reasonable notice, though it need not 
be carried in the car. 

The position of the licence card, in the case of motor cycles, 
in a conspicuous position on the near side of the vehicle in front 
of the driving scat; in the case of a motor cycle with sidecar, 
on the near side of the handlebar of the cycle or the near side of 
the combination in front of the driving seat; in the case 
of all other vehicles (except when placed on or adjacent to the 
windscreen), on the near side of the vehicle facing toward the 
near side and not less than 2 ft. 6 in. nor moif than 6 ft. 6 in. 
from the ground level. 

In the case of a vehicle fitted with a front glass windscreen, 

I he licence may be carried facing forwards on the near side 
lower corner of the glass, so as to be clearly visible from in 
front at all times during daylight. 

Full particulars concerning the issue of licences for motor cars 
are contained in the Road Vehicles (Registration and Licensing) 
Regulations, 1924. 

Motor Car Licence.— The taxes payable in respect of these 
arc as follows: — ^in re.spect of private and other “horsepower 
taxed” cars, not exceeding 6 I'.p., or those electrically pro- 
pelled, £6 per annum; in respect of those exceeding 6 h.p. £i 
per annum for each unit or part of a unit of horse power. 

The Royal Automobile Club formula, which has al.so been 
adopted by the British Government for the purpose of motor 
taxation, f.c., for the determination of horse power, is D^XN-t- 2-5, 
in which D= diameter of cylinder in inches and N=thc num- 
ber of cylinders. For millimetre dimensions the fomula is:— 
D 2 XN-f-i, 6 i 3 . The formula does not take into consideration the 
question of stroke. , . « 

A licence may be taken out for a motor car or any mechanica y 
propelled vehicle, for f^ne quarter of the year only beginning on 
Jan. I, March 25, July 1 or Oct. i, the duty in this case being 

‘ 7 i% of the full annual value. . , , . ^ 

A licence may also be taken out for shorter penods but 


licence in these cases must expire on the last day of the quarter, 
the duties payable being — (1) Full quarter duty if over two 
months; (2) Two-thirds of quarter duty if over one month to 
run; (3) One-third duty if under one month to run. 

Warning Signals and Lamps* — A bell or other instrument of 
warning must be carried on every motor vehicle, by which the 
driver may give audible and sufficient warning of the approach 
or position of the car. 

By the Road Transport Lighting Act 1927, which came into 
operation on April 22, 1928 the lighting requirements prescribed 
are two lamps showing a white light to the front and one lamp 
showing a red light to the rear. Motor bicycles are also required 
to carry a white front light and a red rear one and pedal bicycles 
and tricycles a white light in front and either a red lamp or red 
reflector behind. 

The hours of darkness or periods during which vehicles must 
be lighted are defined as being the time between one hour after 
sunset and one hour before sunrise in “summer time” and, for 
the remainder of the year, the time between half-an-hour after 
sunset and half-an-hour before sunrise. 

Speed and Noise. — ^The regulation (1928) with regard to speed 
is a limit of twenty miles per hour. The driver of a motor vehicle 
may, however, be prosecuted for reckless driving even if proceed- 
ing at a lower sixied. The Minister of Transport has power further 
to reduce the speed limit to to miles per hour in special places, 
such places being indicated by notice bo.irds. It hardly needs 
adding that the 20 mile speed limit is more honored in the breach 
than the observance. 

The driver of a motor car must not wilfully disregard the 
direction of a police constable in uniform, to stop, or to proceed, 
or to keep a particular line of traffic. This is the general law 
under the Public Health Act 1925 (Section 74). 

A motor car must have two independent brakes in good working 
order, so that the application of either shall cause two of 
its wheels on the same axle to be prevented from revolving. 
In cars with less than four wheels, “two wheels” means “one 
wheel.” 

A motor car must be so con^'tructed that when stationary, 
the action of the machinery may be stopped so far as is necessary 
to prevent noise. 1^'urther, a car must be so constructed that it 
will not make sufficient noise to cause a nuisance when passing 
along the highway. By the Cut-out Order 1912, it is forbidden 
that any motor car or motor cycle shall be permitted to use a 
cut-out or any other device which will allow the exhaust gases 
from the engine to escape into the atmosphere without first 
pasjjing through a silencer or expansion chamber, suitable and 
sufficient to reduce the noisf^ which would otherwise be caased 
as far as may reasonably be pracricabie. 

Insurance and Accidents. — Though there is no law requiring 
insurance, it is a most important matter, particularly that with 
regard to what are called third party risks, otherwise injuries 
caused to oihers. It must also be remembered that the owner of 
a car, giving a lift to a friend, is liable for any injury which his 
friend may sustain, owing to his careless driving. The insurance 
policy should cover this risk. 

As was to be exited ed, the advent and rapid increase of motor 
traffic, has led to a very large increase in the number of road 
accidents. The measures which are being taken to reduce the 
number include systematic load improvements (widening, 
straightening out or ea.sing of dangerous bends and so on), the 
education of both pedestrians and drivers on “Safety First” lines 
by the National Safety First Council and, in addition, continued 
improvement in the control mechanism of vehicles. 

The table on p. 908 gives the statistics of all recorded road 
accidents in Great Britain from 1918 to 1927. 

In the face of these alarming figures it is comforting to realize 
that in 1927 the number of accidents, fatal and non-fatal, declined 
in proportion to total population, vehicles used and miles run. 
But the education not only of the motor vehicle driver but also 
of the pedestrian in the principles of “Safety First” must proceed 
much farther if a really substantial and satisfactory reduction in 
the number of accidents is to be effected. 

(M. ofB.) 
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JRoad AccidefUs m Great Britain, 1916-27 


' 

Fatal 

Non-fatal 

Total 

igiS 

2,0Q4 

34.591 


IQIO . 

:. 4 S 8 

47,»()2 

49,750 

ig:o 

-.704 

. 53.734 

56,438 


.'.678 , 

,59.943 

62,621 

102? 

.\ 7 f)S 1 

07.420 

1 70.197 

iu.'> 

-’.070 

8o,iJl 

1 83,101 

1024 


94.584 

08,215 

1025 


111,502 

i 115,473 

igro 


119,484 

124,287 

L 

5 * 1 05 

12.8,748 

133.043 


UNITED STATES 

A general impression of the present status of motoring in the 
I'nited Stales may be obtained from the chart of motor vehicle 
registrations since 1900. 

The inference is that there is one automobile for every six per- 
sons in the United States, and at first glance the chart seems to 



show that there is a great amount of pleasure touring. It raises 
also the question of how this volume of motor travel can be 
supported. But as a matter of fact, touring for pleasure is sccond- 
ar>\ and there are only one or two clubs in the United States 
which approximate the service given by the Royal Automobile 
Club of Great Britain and the Automobile Association. The basis 
of motoring in the United States has alw'ays been the need for 
transportation, especially in rural communities. From the begin- 
ning the most numerous purchasers have been the farmers. The 
demand for rapid communication in rural regions is clearly indi- 
cated by the accompanvnng table : 


DiUrihutwn of Rtghtration in Rural and Other Communitu^.s 
(Figures as of December 31, 1926, by courtesy of 
R. L. Polk Company) 


i 

Percent 


Percent 

j 'I'owns under 1,000 in- 
cluding rural 

■■ 

Towns 25,000 to 50,000 

6-4 

28-1 

To'vvns 50,000 to 100,000 

6*0 

i Towns 1,000 to 2.;oo 

11-5 

Towns 100,000 to 500,000 

11-7 

, Towns 2,500 to 5.000 

8-.4 

Towns 506,000 and over 

! 11-4 

: Towm 5.000 to 10,000 \ 
Towns 10,000 to 25,000 j 

7 - 9 

8 - 9 

Total 

100*0 


It is not .strictly accurate to state that every sixth person in 
the United States owns a motor car. Of the 23,000,000 motor 
vehicle.*: in the United States, 20,000.000 are pas.senger automo- 
biles. At least 1,500,000 arc owned by corporations for the cor- 
porate purposes of selling, building inspection and purely com- 
mercial ends. It is further true that there arc approximately 
3,000,000 families in the United States who own more than one 
automobile. Hence the actual number of families owning motor 
cars in the United States may not total more than 15,000,000. 

It is to be noted that 56% of the automobiles are registered 
in communities havnng less than 10,000 population and it is 
di:nifir;mf that th*' bureau of public roads is a part of the U.S. 


department of agriculture. The demand for better highways con- 
tinues to come from rural regions. The congestion of traffic— 
mostly motor driven — ^in the large cities is, to some extent, 
strictly urban, but various traffic counts have indicated that much, 
if not most, of it originates in the country districts, for the citie.s 
are the market places for the fanner and in many cases they lie 
athwart the State highway. The bureau of public roads is con- 
tinually working with the various State Governments to develop 
a network of highways connecting every community in the United 
States of 5,000 population or more. Nearly half of the work has 
been finished, and when completed, this system will comprise 
about 200,000 m. of well paved roads. 

Another side of motoring in the United States is the practice 
of travelling to and from business by motor car, which has led to 
a very considerable extension of suburban territory. The motor 
vehicle regisStration on Long Island, a suburban region adjacent 
to New York city, has increased fourfold since 1918. In cities of 
less than 200,000 population, this method of travelling to work is 
quite u.sual. Most of the factories in Detroit and in the outlying 
sections of other large cities, maintain large spaces where the 
cars of their employes may be parked during working hours. The 
worker using an automobile is able to live where land is cheap, 
and thereby save more than his motor transportation costs. 

Touring for Recreation. — In the past few years there has 
been an increase in recreation touring. Motor camps in the United 
States number (1928) about 5,060. In addition to this there are 
thousands of tourist lodges which will accommodate persons for as 
httle as 50 cents per night. These low prices have made touring 
possible for those who could not afford to stop at regular hotels, 
and although there were only 29,000 cars registered at the national 
parks in 1916, by 1920 the number had grown to 406,000 cars 
In 1926 15,489,000 motorists visited the national forests. The 
place of the automobile as a general carrier of the public i.s 
indicated by these figures since there were but 1,600,000 visitors 
to these playgrounds who arrived by other means than car. 

Accidents. — Motor travel increased with great rapidity in the 
period following the World War, and resulted in a great increase 
in the number of fatalities as is indicated by the following: 


\fotor Fatal it kSf 1017-26 


Year 

.\uto- 

mobile 

fatali- 

ties 

Motor 

vehicle 

regi.s- 

tration 

Fatali- 
ties per 
100,000 
regis- 
tration 

Year 

Auto- 

mobile 

fatali- 

ties 

Motor 

vehicle 

regis- 

tration 

Fatal! 
ties per 
100,000 
regis- 
tration 

1917 

9,097 

5.104,321 

178 

1022 : 

i 3 . 67 (' 

12 , 23*^,375 

||MH 

TQiS 

0,457 

6,146,617 

154 

i 9-’3 i 

1 ^. 45 ^ 

15,092,177 


TOIO ■ 

0,825 

7,565.446 

130 

1024 

17 ,SW> 

17,503,677 

roo 

1 igzo 

11,074 

0,231,041 

no 

1025 

19,828 

19,954,347 

xoo 

I 19-1 

12,370 

10,463,205 

118 


20,810 i 

22,001,393 

95 


The annual total of fatal accidents is still rising, although 14 
States and 28 cities in 1926 made a reduction in their total fatali- 
ties and it is expected that the 1927 records will indicate still 
further progress in this direction. As it is, the rate per 100,000 
is being steadily reduced. Opinion varies as to the best ways ol 
reducing the accident rate but experience on specific highways 
indicates that improving the design of the road is very effective; 
e.g., the Bronx river parkway, on the outskirts of New York cit\, 
which has carried as many as 35,000 vehicles on a holiday without 
an accident. On this road grade separations provide that inter 
secting highways pass above or underneath the parkway 
opposing lines of travel arc, for the most part, separated by •' 
strip of landscaping. Furthermore, it is interesting that psyche 
logically roadways which are well “landscaped” have the beti‘ 
safety records. Equally broad roads flanked by shops, signbonre 
and similar distractions are not as safe. 

Traffic Codes.— The national Government is co-operating wiil> 
various national associations to simplify and unify the man> 
different Stale and city motor vehicle codes. Most of the 
schools include safety education in their curricula. “Stop” 
“Go” signals are widely distributed. (J- C. L ) 

MOTOR RACING. The first motor car competition of 
kind, which was not actually a race, though it had some of 1 





MOTOR RACING 


909 


characteristics of one, consisted of a trial from Paris to Rouen 
and back in 1894. Though only 26 cars competed, the fact that 
102 were entered says much for the enthusiasm of the moment. 
The first prize was divided equally between a Panhard and a 
Peugeot car. It was after this that racing really began as a serious 
business. The route generally lay between two big towns along 
I he ordinary highways, a limited number of police afforded meagre 
protection, dust-laying compound was not used and other traffic 
was sometimes allowed to stray on the road in the path of the 
cars. From the driver’s point of view this increased the difficulties. 
It was impossible to practise over the roads and obtain full 
knowledge of the curves and corners. To pass another car, it was 
first essential to drive through a blinding dust-cloud, and there 
was always the po.ssibility of a number of people being in the 
road round any curve. Moreover, each driver fought alone for 
his own car; there was no team organization, no organized national 
rivalry. Of such character were the Pari.s-Bordeaux, Parls-Berlin 
and Paris-Vienna races. 

The Gordon Bennett Race« — This race, for a trophy presented 
by James Gordon Bennett, was a different affair. In this a team 
of three cars represented their countr>% and it was country against 
country, not car against car. Also, every part of each machine 
down to the smallest detail had to be manufactured in the countr^^ 
which it rcprc.scnted. The first two Gordon Bennett races were 
run as part of other longer comi^ctitions. Before the third could 
he staged a di.sasler changed the whole organization of racing. 
The Paris-Madrid, in 1903, was run in the old way over badly 
guarded main roads in the presence of enormous crowds wdth cars, 
which had ceased to be stripped and specially prepared touring 
cars, and had become vcr>' fast racing machines. The terrible 
series of accidents wffiich occurred because the crowd invaded the 
road made the French Government stop the race at Bordeaux, 
and from that lime onwards races have been run on a triangular 
circuit, palisaded on all sides, closely guarded by police and 
troops, and with a specially prepared road surface. The third 
Gordon Bennett race in Ireland was the first of this type. In the 
earlier races, also, big towns were neutralized, the cars going 
through slowly and resuming racing on the further side, a method 
adopted in Ireland for the last time. j 

The Grand Prix. — In 1906 there was another great change. I 
The enormous number of manufacturers engaged in the trade in ! 
France resulted in a protest against the Gordon Bennett, as France j 
could only be represented at the most by three types of car. Ac- 1 
cordingly, the Grand Prix was organized from 1906 to 1908; in 
that race the various makes of cars competed against each other, 
though the national rivalry was maintained; all the cars from one 
country had to be the same colour, namely, British, green; French, 
l)lue; German, white; and Italian, red. Thes. races were extra- 
ordinarily popular and were hard-fought battles. In 1909, 1910 
and 19TI there was no race, while 1914 put an end to the next | 
series, the last race being notable because the Mercedes firm intro- 
duced an efficient system of team control, involving both strategy 
and tactics. 

Post-war Racing.— After the World War Grand Prix racing 
was resumed in 1921, but it was shorn of much of its former 
glory, the number of cars entered being greatly reduced, and the 
last really great race of the series occurred in 1924- Thereafter, 
the number of competing teams dwindled and ])ractically every 


year one particular team had such a superiority that the others 
were in a hopeless position. This led to a resumption of the 
original type of racing, a 24 hours’ race being organized first at 
Le Mans in 1923, in which the cars had to carry full equipment, 
namely, lamps, screen, hood and bodies of touring type. This race, 
which proved a great success, was followed in 1927 by a six 
hours’ race of the same character on the Brooklands track in 
England. In 1928 the R.A.C. revived the Tourist Trophy Race 
for fully-equipped sports cars by organizing an event on the Ards 
circuit, near Belfast; this resulted in a magnificent contest between 
a great number of different sizes of cars, in which Kaye Don won 
with a Lea-Francis at 64 06 m.i).h. 

Racing Records^Races to establish records are always run 
under the same rules. The cars arc stripped racing machines built 
for speed only, and the results are in two categories, the first 
termed “world’s” records, in which the size of engine does not 
matter, and the second called international class records, in which 
the cars are grouped according to the size of engine. Records in 
one class have nothing to do wdth rccord.s in the other. 

In America a car with an engine capacity of 91 i cu.in. under 
American rules has averaged in the same manner 164 m.p.h., and, 
to give another example of the speed attained by these small cars, 
which are about the equivalent of the 12 h.p. car of everyday use, 
the hour in the European class for engines of similar size stands 
at 115*56 m.p.h. Appended arc the results of some of the more 
important rates: — 
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Date 

].)river5 

C:ar 

Speed 




m.p.h. 

igji 

11 . 0 . D. Segravc 

Tiilhot-Darracq. 

8fi-82 

1022 

X. Lee Ciuinness 

I'alhot-Darracq. 

SS-ofi 

1923 

C. M. Harvey . 

.Alvis .... 

93-29 

1924 

K . Lee ( ‘luinncss 

Darracq. . 

102*27 

1925 

1*1. D. 1). Segrave 

Darracq. . 

78-89 

192<> 

H. 0 D. Segnvve. , 

'I'alhot. 

75 'W> 

1927 

M, Campbell 

Bugatli 

76*62 

1928 

]\t. C‘amt)bell 

D'dagc 

7 S..I 4 


IrvVLr.VN 
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1922 

liordiiio 

I'’iat .... 

8()-8o 

102.i 

Salamano . 

J-’iat 

qTO 

1924 

.Asrari . 

.Alfa- Romeo 

9«-7 

1925 

Brilli Peri . 

.Alfa- Romeo 

94-76 

lOiO 

Charavel 

Hugatii 

85-87 

1927 

Henoist 

1 )elagt 

90 * 0 .t 

192tS 

Chiron 

Bugatti 

99*35 1 
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1919 

H. Wilcox . . . 

Peugeot 

88*06 

1920 

G. Chevrolet . 

Monroe 

88*50 

1921 

1 ’. Milton . 

Front ^u:jc 

8Q.62 

1922 

J. Murphy 

Alurpliy Special 

04*48 

T923 

'r. .Milton . 

M.(\S. . . . 

00*95 

1924 

J. Boyer 

Duesenberg 

08*24 

i 9-’5 

P. de Paolo 

Duesenberg 

101*13 

I 9 -<' 

Lockhart 

Miller . . . 

95-885 

1927 

(*. Souders 

Duesenberg 

97-.544 

1928 

L. Mayer , 

.Miller .... 

09.68 


(S. C. H. D.) 

THE UNITED STATES 


From less than 30 m. to 231*362 m. per hour shows the strides 
made by the automobile since the advent of competition among 
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193.^ Distance 
I 1024 Distance . 

I T925 Distance . 

I 1925 Rudge cup 
, 1925 Rudge cup 
' 1026 Distance . 

! 1926 Rudge cup 
! 1Q27 Distance . 

1027 Rudge cup 

1927 St. Didier cup 

1928 Distance . , 

T928 Rudge Cup . 


Drivers 


.agaohe and Leonarrl 
)uff and Clement 
)e Courcelles and Rossigrv 
enechal and Loqucl.eux 
ilaszmann and de Zuniga 
llocli and Rosslgnol 
iTinoia and Forest! 
lenjafield and Davis . 
:as9e and Rousseau 
)c Victor and Haslcy 
larnato and Rubin 
:assc and Rousbcom . 


fANS 24 

-Hot R Raci. 




Car 

1 Miles 

M.jkIi. 


Chcnard-Walcker 

i, 37--5 

57-1 


Ikntlev 

i, 200-75 

53*75 

)i 

Lorraine-Dietrich .... 

1,388*1 

57-83 


Chcnard-Walcker .... 

r, 126*7 

46 * 8 ..'I 


C'henard-Walcker .... 

1,169*6 

48-72 


Lorraine-Dietrich .... 

1,585-99 

66-08 


O.M 

1,446-4 

()0*26 


Bentley 

1,472-6 

61*36 


Salmson 

1,244 

51-8 


Salmsou 

1 , 254-8 

52*3 


Jtentley 

1,658*6 

6y! 


1 Salmson 

1,372*2 

57-17 
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drivers of steam or motor-propelled cars. The races of the earlier 
day.< were confined to the small horse-powered car, while the loo 
m. an hour cars of to-day make up the entries. Ray Keech, driv- 
ing a Triplex special, built by a Philadelphian, on April 22, 1928, 
established an average of 207-552 m. an hour over a one-mile 
mea.sured course at Daytona Beach, Fla., the highest automobile 
speed record until March ii, 1929, when H. 0 . D. Segrave broke 
the world s record by making an average of 231-362 m. an hour 
on ihe same course, in a British-built car. 

.Automobile racing in the United States is governed by the 
.American .Automobile Association. There are races not sanctioned 
by this association; but records in these so-called “outlaw'' races 
are not recognized by the governing body. In the earlier days of 
automobile races a number of bicycle-racing men branched out as 
automobile speed drivers. Among them were Barney Oldfield, 
one of the pioneers at dirt track racing; Earl Kiser, known as the 
"Dayton Dumpling'’ in cycle-racing circles; and somewhat later 
Ralph De Palma, Frank Galvin, Carl Limberg, Joe Downey and 
others of equal note. Soon after the first automobile races, which 
were held on beaches and dirt tracks, there came the road classics 
such as the \'anderbilt Cup race, the Grand Prix race and the 
Savannah Grand Prix race. All of these are but history, and the 
Indianapolis Speedway race, started in 1911 and run every year 
since w’ith the exception of 1917 and 1918, is the one classic left. 
The first race was w’on by Ray Harroun, who averaged 74*59 m. 
an hour. Then in turn came Dawson, 1912, with 78-7 m.; Gioux, 
1913, 96-92; Thomas, 1914, 8 2 -47; De Palma, 1915, 89-94; Re.sta, 
1916, S2-26; Wilcox, 1919. S6-96; Chrevrolet, 1920, S8i; Milton, 
1921, S9-62; Jimmy Murphy, 1922, 94-48; Milton, again in 1923, 
90-95; Corum and Boyer, 1924, 9S-2S; Peter De Paolo, 1925, 
making the fastest average, 101-13; Frank Lockhart, 1926, 95-8; 
George Souders, 1927, 97-54 and Lou Meyer, 1928, 99-482. 

Records for automobile racing, as compiled by the Contest 
Board of the American Automobile Association are classified as: 
speedw’ay records, 91^ cu.in. displacement, and 122 cuin. and i 
m. dirt track records. The fastest speedway qualifying record for 
I A m. was held by the late Frank Lockhart made at Atlantic City, 
on May 7. 1927, when he did a lap of m. in 36-66 sec., an 
average of 147-729 m, per hour. Lockhart also had the best dirt- 
;rack qualifying mark, which he made at Cleveland on Sept. 26, 
19:7, doing the mile in 38-94 sec., an average of 92-46 m. an hour. 
The speedw’ay records for standard distances, 5-500 m., are:— 
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May 7, i{)27 

Lockhart 

2:14*77 

135-560 

Atlantic City 

10 

-- !» 

»> 

4 : 25 * 37 [ 135-659 

>» »» 


Xov. II, 1026 


11 :i9-7.Si 132-405 

Charlotte, X.C. 

so 

May 7, ig2 7 

Lewis 

22:53*25' 131*075 

Atlantic City 

100 

M 

Keerh 

45:31-30 

131*802 

>» »> 

ISO 

M >1 

»» 

i:o8:og*io 

132*058 

»» it 

200 

•• -1 »> 

Lewis 

1:32:15-97 

130*058 


250 

March 6, 1027 

Duray 

2:00:16*60 

124*712 

Los Angeles 

300 I 

May .30, 1027 

Gl a.son 

2:54:21*49 

103*236 

Indianapolis 

.V 50 j 

*1 >» >> 

Gulatta 

3:25:51.86 

i02*oog 


400 j 

U l> »» 

3:57:39-15 

100*988 


500 ! 

n M M 

Meyer 

5:01:33*75 

99*482 
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Speedu'ay — 122 cu.in. Displarcmnit 
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Time 
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S 

Hill 

2:10*50 

137*931 

Los Angeles 

10 

iJuray 

4:24*60 

136-054 

Atlantic City 

25 

AIcDonogh 

10:58*90 

137-426 

SO 

_ .»» 

22:04*59 

J 35 - 8 <»o 

It It 

100 

Lewis 

44:52*40 

133-709 

Los Angeles 

150 

Jievore 

I :o7:82*4i 

133*716 

.Atlantic City 

I 200 j 

M( Donogh 

[1:30:39*11 

132*375 

ft ff 

250 

; >* 

1:51:53-03 

134*068 

ft II 

300 1 

1 Haru 

2:14:14*18 

134*091 

II II 

350 j 

1 Lewis 

3:27:23*84 

101*25 

Indianapolis 

400 


3:56:30*19 

ioi*j6 

II 

500 1 

De Paolo 14:56:39*46 

101*13 

II 


One Mile Circular Dirt Tracks. — ^All standard distance rec- 
ords on dirt tracks are credited to Frank Lockhart, who was killed 
on the beach at Daytona, Fla., while attempting to establish a 
new speed mark. His marks, made at the Cleveland, 0 ., track 
were: 


Miles 

Time 

Miles per 
hour 

MUes 

Time 

Miles per 
hour 

1 

41*95 

85*816 

10 

7.-00-71 

86*569 

2 

1:23-53 

86*196 

25 

17:42*42 

84.712 

3 

2:05*43 

86*104 

50 

35 •• 55 - 72 

83-499 

4 

2:46*55 

86*465 

75 

54:25*72 

82*677 

5 

3:28*12 

86*488 

TOO 

1:14:14*50 

80*817 


(W. A. Ba.) 
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The first racing track to be built was that at Brooklands, near 
London, completed in 1907. Though road racing was already 
popular on the European continent, there were no facilities for 
this type of racing in England, and consequently the development 
of English motor cars was behind that of the Continental cars, 
which benefited by the tests carried out at comparatively high 
speeds. Locke-King, therefore, built the track at Brooklands, 
Surrey, primarily to enable manufacturers to investigate problems 
in the design of the ordinary louring car by means of intensive 
high-speed tests. 

The ordinary touring car owes its reliability to the experience 
gained comparatively quickly on a track, where the conditions of 
fa.st travelling reproduce approximately the fatigue which re.sults 
from prolonged use at ordinary speeds. In order to encourage 
manufacturers to u.se racing tracks for these tests, records were 
kept of the various distances covered in the short times by different 
classes of car. This promoted competition between the manu- 
facturers, and led to the development of track racing as a sport 
I which attracted the general public. 

The second track to be built was that at Indianapolis (1911). 
This, in common with other tracks that have since been con- 
structed in America, is used for racing only. In contrast with 
Brooklands, where there are several race meetings every year, be- 
sides manufacturers’ trials, at Indianapolis there is one annual 
race meeting, which, howxver, is attended by a vast number of 
people from all parts of the United States, the competitors being 
representatives of the various racing centres. The necessity for 
racing tracks on the Continent was not felt until after the World 
War, and the first of these, the Linas-Montlhcry track, near Paris, 
was opened in 1924, and was followed by several others, notably 
the Monza track, near Milan, and one at San Sebastian in Spain. 

There are two main classes of racing, viz., the long distance 
race, in which high speed and reliability are the chief points to 
be considered; and the short races, in which the interest is con- 
centrated on a close finish. The former type is more general cn 
the Continent, and in this case road racing is frequently combined 
with track racing. However, it is interesting to the general public 
only in the form of international comiietitions and when compari- 
son is being made between well known types of machine; and 
on the whole, the short race is the more popular, particularly when 
handicaps are arranged in order to result in a close finish. 

In form, a racing track is usually annular, the bends being 
banked, steeply at the outside edge and more gradually towards 
the inner edge of the track. This permits of the curves being 
negotiated at high speeds without the risk of skidding or over- 
turning. At Brooklands the banking is designed so that a car 
travelling in the middle can round a bend at 60 m.p.h. withoui 
steering; at the top, or outside, of the bends speeds of over 100 
m.p.h. are permissible without steering. The Montlhery and Sai* 
Sebastian tracks are more steeply banked than that at Brook 
lands, and hence higher speeds are attained, the highest speed 
records being established at Montlhby. The Monza track is no: 
as steeply banked as Brooklands, and in Italy the interest 
centred on road racing, as is the case in Germany. 

The advantage of road racing is that it shows up acceleration 
and braking efficiency, as well as pure engine reliability. On thii' 
account there are private road sections connected with the Monz'i 
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and MontlhJry tracks. At Brooklands, road races have been 
simulated by the placing on the track of obstructions which have 
to be avoided, and a race of this type was conducted in 1927 for 
the long distance Grand Prix. 

Whereas, at most places, speed, irrespective of the size of the 
machine, alone has been considered, at Brooklands class racing 
has always been strongly encouraged. The cars arc divided into 
various classes, originally according to the cylinder bore, but now 
according to the cylinder capacity. In 1925. at the suggestion of 
Col. Llo>d, of the Brooklands Automobile Racing club, the Inter- 
national Association adopted this policy. It is of interest to note 
that at Brooklands in 1907, when motoring was in its infancy, 
Edge, in a Napier, covered 70-07 m. in one hour, and 20 years 
later, in 1927, Marchant, in a Voisin, covered 128-35 in the 
same time. 

MOTOR-SHIP: see Shipbuilding. 

MOTOR TI^SPORT, COMMERCIAL. Commercial 
motor vehicles, in Great Britain, may be divided broadly into 
two groups, namely, vehicles for the transportation of goods and 
l)asscnger vehicles. Dealing first with passenger vehicles, irrespec- 
tive of the carrying capacity of the vehicles, all the vehicles 
licensed for the purpose of carrying passengers are known as 
“hackney carriages.” The first motor vehicles of this description 
to ply for hire in England were motor buses and cabs. Neither 
class developed very rapidly. The chiissis of the early days 
was not sufficiently strong to stand up to the exacting conditions 
of regular passenger services and the expenses of running and 
maintenance were greater than the revenue which was derived 
by way of fares. Up till about the year 1910 the balance sheets 
of (he various companies showed anything but promising results. 
Only those with large financial resources were able to survive the 
transition stages. Until the beginning of the century there had 
been no experience in this form of traffic to guide either manage- 
ment or design. Until 1914, though the number of hachney car- 
riages was increasing steadily, they vrere both crude and un- 
comfortable. 

The public service passenger vehicle became an essential in 
the life of Great Britain about th? year 1920. Until then, War 
Department vehicles were being sold at exceedingly low prices 
and thousands were converted into passenger vehicles — a pur- 
pose for which they were entirely unsuited. Thus it was that 
though the motor hackney was rapidly replacing the horse drawn 
hackney, the radius it served round its centre of operation was 
not greatly in excess of the practical horse radius. 

About this time (1920) there were introduced from the United 
States, light, fast pneumatic-tyred passenger vehicles de.signcd 
to carry from 14 to 20 passengers with a degree of comfort 
superior to anything previously cx|x*ricncul and with this ex- 
ample before them British manufacturers almost immediately 
changed their policy, beginning to manufacture .special pa.ssenger 
chassis instead of chassis to serve for the transport of either 
passengers or goods. With the introduction of such chassis, 
longer services became practical propositions, until, in 1928, 
there are very few villages, having reasonable road access, not 
served with regular passenger services, varying, of course, in de- 
grees of quality and frequency. Thus the number of hackneys 
alone increased from 31,899 in 1911 to 95,75- ^9-7- 

On Jan. i, 1927, the tax on passenger vehicles was considerably 
increased, which had the effect of checking the growih, but, on 
the other hand, the improvement of both vehicles and roads had 
the effect of increasing the earning power of such vehicles, a 
result furthered by the steady increase in the number of villages 
and districts remote from railway services which acquired a 
residential character, the residents being able to rely upon the 
organized public passenger services to take them either to and 
from the nearest railway station or direct to their places of busi- 
ness. Long distance motor services have also become established, 
as for instance between London and Bristol and Exeter, London 
and Liverpool; London and Newcastle-on-Tyne; or in other cases 
connecting the mor»' important provincial centres. The venic es 
used on these long distance services carry from 20 to 25 pas- 
►sengers in the utmost comfort upon pneumatic tyres and can 


average speeds of from 20 to 30 miles per hour. 

Motor Transport of Goods. — ^The development of motor 
traffic for the transportation of goods has been somewhat different 
from that of passenger transportation, in that the heavier loads 
were the earlier to show an economic advantage. In this rc.spect 
the steam wagon led the van. On selected routes and, given the 
requisite amount of freight, one steam wagon of five tons carrying 
capacity, could, and did. replace as many as twenty horses. 
On the other hand, for local delivery work, involving a consider- 
able number of calls, the motor, for many years, showed no ad- 
vantage in the matter of cost, as compared with horse tran.s- 
portation. 

But, notwithstanding the somewhat heavier cost of motor 
vehicles for goods transport, it was soon appreciated that it had 
an advertisement value to the tradesman and that larger areas 
could be served than would otherwise have been possible without 
the aid of branch depots. The brewing and milling trades were 
the first to adopt the new transport, as they had continuity of 
employment and distribution over wide areas, which at the same 
time did not involve a large number of deliveries. In the initial 
stages the heavy motors replaced horse transport only; but 
generally, as their construction and working became better under- 
stood. they encroached on what the railways had hitherto regarded 
as their unassailable monojioly. 

Until the year 1907, commercial motor transport was almost 
entirely effected by the agency of the .steam wagon. The internal- 
combusl ion-engined vehicle had made some progrc.ss for pas- 
senger carrying, but, for the transport of heavy loads, it was 
at first somewhat unreliable as well as expensive in the matter of 
maintenance. The turn of the tide may be said to have dated 
from the Royal Automobile ('lub trials, held in 1907. In these 
trials close on one hundred vehicles look part. The trials were 
by no means severe and a fair percentage of vehicles got through 
satisfactorily. In con.sequence a moderate demand resulted for 
goods carrying vehiiles of the heavy type. Apart from steam 
wagons, those vehicles which accjuiited themselves creditably, 
were of from 20 cwt. to 25 cwt. capacity. Lighter vehicles did 
not do so well and so, for some few years, they were not regarded 
favourably by the retail tradesman, for whose .service they were 
primarily intended, l^ut the seed was sown and in due course the 
number of converts to the newer kind of transport steadily 
increased. The tradesman, whelhir whole.sale, retail or manu- 
facturing, found that from the advertising point of view alone 
the more enterprising policy was a .sound one. As he, as well as 
the vehicle manufacturers, came to understand the require- 
ments of the new’ kind of transport better, the radius of 
action increa.sed and so though the actual costs of motor Iransfiort 
were undoubtedly heavy ( oinjiar.iti'Tly considered, yet the in- 
crease in business resulting more than justified the extra co.st. 

Motor transport, however, is not an easy business to make 
successful in itself. The rates chargeable for carriage have been 
determii.ed, on the one hand, by the rates charged by rail and 
on the other hand, by wffiat would be the cost to a firm owaiing its 
own motors. At the same time the carrying contractor s chances 
of custom are limited, as they dejjcnd upon the patronage of 
firms either not having sufficient work to justify the purchase of 
their own vehicles or who hire only in cases of emergency. 
Organized parcels delivery and specialized transport come under 
a different category, but even their success depends upon the most 
skilful organization and management. 

Hence commercial motor transport is largely in the hands of 
firms transporting their own goods, and in these cases there is 
certainly no question as to its economic advantages. It is indeed 
hardly going too far to say that in the case of many such firms 
their success is due mainly to the motor vehicle. This applies, 
more particularly, to the food catering industry, to the furnishing 
trades, and in relation to market garden produce having to be 
conveyed from centres near large towns. Whether the railways 
if they undertake road goods transport on a large scab will be 
more successful than individual firms remains to be seen. 

Economic Radius. — Experience seems to show that, for goods 
transport by motor, economic efficiency begins at a radius of 
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iibout lA miles from the central depot. Within this radius horse 
delivery or electrical vehicles are the cheaper. The maximum 
economic radius of action on the other hand is not nearly so easily 
defined depending as it does on tonnage and rates obtainable. 
Long distance journeys are becoming more usual, but the ma- 
jority of journeys are those permitting the vehicle to return to its 
depot each evening. This, provided there are no intermediate 
deliveries to be made. |)ermits a daily run of about 150 miles. 
The number of commercial motor vehicles in Great Britain in- 
creased from >'5,000 in jgii to 283,000 in 1927, thc.se figures 
being exclusive of road locomotives and tractors, the total number 
of which was, in 1927, 4,759. 

Running Costs of Motor Vehicles. — The tables below give 
the approximate running costs of motor vehicles. The following is 
a brief explanation: — 

{I ) ^tandhi<* Charges . — ^The items included under this heading 
are those which are incurred whether the vehicles are in u.se or 
noi. Drivers* wages are included. Depreciation is estimated at 
20S per annum. 

{:') A’ ///////>; i; Costs . — These arc the costs incurred whilst the 
vehicle is actually in motion. A vehicle on local delivery work 
costs more to run than one engaged on a clear out-and-home run. 

< 3 ) Co.^t per Journey . — All owners should know how many days 
per annum they may expect tht'ir vehicles to work: so, by dividing 
the annual standing charges by the estimated number of working 
days ix*r annum, the daily standing charges are easily ascertained. 
Next, by multiplying the running costs per mile by the number of 
miles representing the journey and adding the resultant to the 
daily standing charge the cost per journey is readily arrived at. 
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*IIackncy carriages are taxed on seating ea])acity ; the figures above 
refer to goods carrying vehicles only. (JVl. of B.) 

MOTOR TRANSPORT, MILITARY. Transport by mo- 
tor vehicles has profoundly modified the art of war. The use of 
it enables a commander, despite the unwieldiness of modern 
armies, to achieve surprise effects which give him victory. In the 
following account, illustrated by practical examples taken from 
I the use of motor vehicles during the operations of the Allied 
. i Armies on the French front, there will be discussed the general 
I principles underlying (i) transport of troops, (2) transport of 
materiel and (3) intensive traffic on roads. 

1 . TRANSPORT OF TROOPS 

The Vehicle. — Troops have sometimes been carried in ordi- 
nary touring cars. During the battle of the Marne (Sept. 9, 1914), 
at the moment when the French Army of Gen. Maunoury was 
massing outside Paris, there were grouped together all available 
taxicabs to take direct to the front half the infantry of a division 
which, arriving by rail from the Vosges, was detraining in the 
stations of the northern suburbs of Paris. This method can only 
be employed in exceptional cases, because the car or taxicab has 
.so small a carrying power, requiring one driver for every three 
or four combatants carried, while such vehicles for the most 
part differ in speed. On the other hand, such motor vehicles as 
, are de.signed to convey a larger number of passengers in peace- 
time, e.g., motor-omnibuses or chars-a- bancs, are eminently serv- 
iceable. Another vehicle is the common motor-lorry (or truck, 
as Americans call it). It is necessary to adapt it, i.e., to place in 
it movable benches, which can be very rapidly installed when it 
is necessary^ to carry men, and can be removed without difficulty 
when it is neces.sary to carry materiel A lorry, according to its 
capacity, can carry from 16 to 25 men with their arms and equip- 
i ment. During the World War not only were units of infant r> 
transported but also artillery formations; likewise, in some ex- 
ceptional cases, cavalry with their horses. When horses are tu 
be carried the body of the lorry must be as large and the bolloni 
as low as possible, to make the loading more easy, and the ceil 
ing must be high enough to prevent the horses being injured J'> 
striking their heads. The horses may be placed either lengthwi^* 
or crosswise. But they should be close to one another, to save 
them from bumping; and there should be no difficulty of 
to their heads, in order that they may eat and drink on the road 
These precautions taken, it has been found that horses travel 
well by motor-lorry as in a railway wagon. 

Organization of Lorries. — ^Lorries move grouped in forma 
tions of varying importance, but two es.sential condition.s mu.si 1 j‘* 
observed: efficient control and effective maintenance. The 
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unit, the smallest formation to be placed under the orders of an 
officer, may consist of 15 to 30 vehicles. The officer who com- 
mands this unit is the veritable sheep-dog of his troop of lorries; 
he must himself have a touring car so as to enable him to follow 
his lorries when they are on the move, and above all when they 
are formed into a large column. The officer himself should not 
drive, but be able lo keep his attention free and to jump quickly 
from his car and speak to his drivers. Next above the basic unit, 
the “section,” is placed the “company” or the “group,” normally 
comprising three or four sections. The commander of the group 
or company is no longer the sheep-dog of his lorries; he is the 
shepherd. It is he who guides them in their itineraries, places 
them in billets and allots them to their work. The second point 
in an organization is to ensure effective maintenance. Automobiles 
require constant care on a long journey, e.g., 200 kilometres. 
Some will have breakdowns, some even fall out ; and if the work- 
shop is to move with the group, it must be on lorries, and have a 
stock of tools and spare parts. 

As soon as large transport movements have to be carried out, 
higher control above the group must be organized. To move the 
infantry of a division in war required 12 groups. Placed in a 
column on the road, this would make a file 36kilo. in length, a 
reasonable distance for each group being 3 kilometres. This mass 
would be formless and incapable of manoeuvring unless vivified 
by organization. It is a common saying that the action of a 
commander ought to be limited to directing four immediate sub- 
ordinates and no more. Experience of large demands on tran.sport 
during the War shows, however, that six groups could be united 
under one control, if the commander in charge was .supported by 
a fully qualified staff. Such was the composition of the grouping 
in the French Army; such or something very near it was the com- 
position of the “Bus Park” of the Briti.sh Army. The grouping of 
six groups had a capacity for 6,000 infantry; the automobile 
service of the French Army comprised 25 groupings in 1918. 

Organization of Troop Transports^Let it be supposed 
that a grouping is ordered to carry out the transport of C,ooo in- 
fantry, to take them up in their billeting area, and to bring them 
lo the field of battle some lookilo. from billets. To accomplish 
this mission efficiently the staff must first fix the embarkation- 
points, i.e., the points at which the infantry will be loaded into 
lorries. In order that this operation may be carried out quickly 
loading must take place at a numb'T of points simultaneously ; lo 
embark one battalion (1,000 men) into a group (80 lorries) re- 
quires from 20 to 30 minutes. When the commander of an auto- 
mobile grouping has prepared the organization of his embarka- 
tion-points, he must come to an agreement with the infantry head- 
(juarters concerned as to the lime and place of embarkation of 
each battalion. The work which devolves up^ n the command of 
the lorrv grouping in the disembarkation of the troops is gen- 
erally similar to the above; but there is an addilmnal difficulty, 
caused by uncertainty as to the exact points of disembarkation, 
which often depend on the military situation at the moment. 
Nevertheless, the procedure must be arranged as early as possible, 
in close touch with the higher .staff which has to fix the disem- 
barkation zone; and an understanding must be arrived at with 
headquarters as to the probable altiTnatives, between which a de- 
cision will be made later, when the lorries are quite near to the 
arrival zone. The itinerary between the two zones must be 
reconnoitred and marked out. The “route officer, with his own 
staff, marks the itinerary by posting up placarcls (and. for night 
work, hanging lanterns) bearing the distinguishing mark of the 
grouping and an arrow indicating the direction of the march and 
the route to take. Further, the commander of a grouping must 
organize the movement of his service lorries, suppy ornes, 

workshop lorries, etc. ... 

Traosport of Complete Divisions.— An interesting example 

occurs when, together with the infantry of a division, 

sary to transport aU or part of thc.r 

With horse-drawn artiUery it may be .a '’"y of 

general not to be abie to bring up to the battlefie ' ' ^iij, 

his infantry, the artillery who are accustomeu 

him. It is thus very desirable to be able to tra .j 


with horses. The loading of guns and limbers on lorries does 
not present any special difficulty ; it is sufficient to have fixed rules 
for putting the materiel in place, and these are similar to the 
loading-rules for the same materiel on railway wagons. 

II. TRANSPORT OP MAlfeRIEL 

Lorries arc not specialized for the transport of materiel. The 
same type is employed as for troops, and therefore the organiza- 
tion is similar. A lorry-group capable of moving a battalion of 
infantry can alternatively move 100 tons of materiel. Experience 
in the World War has shown that, during the periods of active 
operations, a division requires an average of 200 tons per day 
in foodstuffs and ammunition. This is equally true in the case of 
defensive areas, as at Verdun; in offensive actions of the type of 
the Somme battles in 1916; or those of July, August and Septem- 
ber 1918, on the Marne. Two groups are therefore required for 
the supply of a divi.sion. subject to the distance from the railway 
being, at farthest, within a radius of 40 kilometres. Four groups 
are necessary if the division is 7okilo. from a railway. An average 
of 3 hours must be reckoned for loading at the stations; with al- 
lowance for difficulties arising amid intensive operations, 7 or 8 
hours arc taken up on the journey and 2 hours in unloading. This 
gives about 13 hours for work, and leaves ti hours per day for 
the maintenance of materiel, feeding and rest. If the traffic oper- 
ations are to be continued for a number of days, more than this 
cannot be demanded of the personnel or of the materiel without 
risking excessive wastage. On the day after a journey with loads 
the vehicles return empty, and on the day after that they recom- 
mence the journey loaded. As 200 tons a day are required for a 
division there must be a double set of two groups, with a total 
capacity of 400 tons. 

Non-Specialization of Materiel. — ^At a general mobilization 
like that at the opening of the World War, the resources available 
for transport arc necessarily limited not only by financial condi- 
tions, but by the number of vehicles in existence in the country 
capable of being requisitioned, and by the maximum production 
of the manufacturing firms. On the other hand, there is no limit 
(0 the requirements in lorries, because no general thinks he has a 
large enough stock of transport at those critical times when every 
addition means an increase in his power of manoeuvre. During 
the 20 days which intervened between May 27 and June 15, 1918, 
the lorries of the French Army had to transport about 800,000 
tons of foodstuffs and munitions, in order to ensure the supplies 
of those armies which were making headway against the German 
attack. And yet, during this same period, the French Headquar- 
ters Staff had transported by automobile the infantry of 63 divi- 
sions. It was necessary also to n\tke numerous evacuations of 
public records, civil populations, hospitals and engineer parks. 
This wonderful effort was only possible because in the French 
Army the principle of non-specialization was adopted. Every 
lorrv was controlled by the motor transport service of the armies, 
and was utilized by it for any form of Iran.^^port needed. No 
vehicle was specially or permanently attached to this or that 
higher or lower formation. When a higher formation, such as a 
divi.sion, had need of transport, the atitomobile service arranged 
the transport, but as soon as it was finished the lorries employed 
on this service returned and were available for other transport 
services. In short, the lorry capital never remained unproductive. 

The Use and Duties of Depots.— The reasons for avoiding 
the wastage of lorries apply likewise to avoid wastage of movc- 
menl. The carrying-out of “detail” transport is the principal 
cause of low efficiency. In the battle of Verdun, March 191b, the 
supply of munitions was taken by rail to Bar-le-Duc and to Bau- 
(lonvillicrs. Trains of munitions arrived daily at these two stations 
to supply the artillery of the 10 divisions deployed around Ver- 
dun, some 6okilo. from the stations. If, to supply each of these 
divisions, there had been allotted a motor formation, which could 
come to load up at the stations and go as far as the batteries, 
bringing munitions, the efficiency would have been mediocre and 
uncertain. An accident at a depot, an interrupted road, an advance 
! or a check at the front, would set back the whole time-table of the 
! formation, and one would have .seen them arriving in the station 
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lor loading their lorries in twos and threes in disorder, and 
different hours. There can never be efficiency unless there is 
regularity of movement. It is never possible to have regularity 
unless the traffic of the back areas, which can be regular, is defi- 
nitely separated from the traffic of the front areas, which is 
always uncertain. This separation can be effected by the creation 
of depots depending on the lines-of-communication authorities, 
and supplied by them where the formations from the front areas 
come to refill exactly a.« they would refill from the railway if there 
were stations at these fronts. 

III. INTENSIVE TRAFFIC ON THE ROADS 

The Route Gardee. — For the organized employment of auto- 
mobiles on the roads, like that of railway trains, the essential 
condition is to be master of the road. If all and sundry are per- 
mitted to put columns of troops or vehicles on a road, it is useless 
to attempt to carry out important movements. It is an absolute 
rule, based on experience, that it is not possible to launch a big 
transport movement involving several hundreds of lorries without 
being absolutely certain of the complete freedom of the road dur- 
ing the whole time that the movement will last. Hence the organi- 
zation of the routes f^ardccs, with their personnel of guards and 
their traffic orders. 

A route gardee is not necessarily reserved exclusively for auto- 
mobiles. But in every case there must be a responsible authority, 
having power to give orders and have them carried out. In the 
French Army, during the War, this authority was a motor regulat- 
ing staff (C.R.A. ). In the British Army, the control of traffic in 
France was part of the duties of the Provost Marshal's staff 
(P.!M. >. The organization of the route, on a raihvay model, is 
based on the block system. The route is divided into a series of 
district.^, each of which is under the direction of a district chief, 
having assistants for supervision. The district chief is in con.stant 
touch by telephone with the neighbouring districts, and with the 
office of the C.R.A. : he knows all the movements which affect his 
district, and also keeps a record of all movements which occur 
there and all the incidents of the traffic. Thus at the office of the 
C.R.A. it is ahvay.'i known what the stale of the traffic is on every 
route gardee, and the necessary arrangements for launching an 
important movement can be made in a .short time. 

The length and the imf)ortance of the districts on a route 
gardee depend, obviously, on special difficulties to be overcome, 
e.g., the number of adjacent routes, localities traversed, narrow 
passage.*:, etc. Between Bar-le-Duc and X’erdun there were six 
•'districts*’ varying in length from 5 to 10 kilometres. It is quite 
unnecessar>' to control in this permanent fashion a route over 
which there is not continuou.s traffic. Whenever such a road is 
needed, for the time being, for an intensive transport operation, 
it is sufficient to occupy it immediately and transform it into a 
route gardee, Thi.- requirement leads to the C.R.A. for any cor- 
responding organization I being giv’en a territorial zone of opera- 
tion. In each zone it is the immediate busine.ss of the C.R.A 
concerned to guard an\- jiortion of the road over which the trans- 
port will be moving. 1 or this pur|)osc the C.R.A. had at its 
disposal specially organized pcr.'^onnel. which may be fairly accu- 
rately designated “mobile district .s,’’ and which, being in the habit 
of operating in this way anr] supplied with the means of rapid 
installation, can, in tw^o or thret* hours, make themselves masters 
of the traffic on whatever part of the road is entrusted to them. 
Maximum Efficiency Over a Road System. — When one is I 


sess the means of transporting the bulk of their infantry by motor- 
lorry. In consequence, in co-ordination with the movements made 
by railway, the movements by road ought to be organized in the 
form of special itineraries, on each of which move columns of ele- 
ments that are homogeneous from the point of view of speed. Thus 
combination of movements can be worked out in which much time 
is saved, as compared with the old methods. 

The existence of regulating commissions in charge of zones of 
mov'cment, and ntasters of the traffic, considerably eased the 
French problem. But the regulating commissions must have con- 
trol not only of automobile traffic, but of all traffic; in their zones 
no movements must occur without their having received notice 
and taken the necessary measures to, facilitate the execution of the 
movements in question. They must be able to arrest^ all false 
movements in good time. And they must be in close touch, so as 
to form a complete network, covering the whole area over which 
it may be necessary to move any column. It was by the function- 
ing of an organization of this nature that the French Army was 
able to make its concentrations of considerable numbers of troops 
at very short notice in March, May and July 1918. 

Strategic Transport by Road.— As the automobile has 
brought on the road again the tourist who had deserted it since 
the middle of the 19th century, so transport by motor lorry ha.*^ 
brought into use again strategic movements by road. And, for the 
production of surprise effect, by adding the roads to the railways, 
it has been possible to put to full use all available means of com- 
munication. The air alone has not been utilized; but in the future 
it may be employed for the quick transport of combatants. 

Combined Use of Railway and Motors. — In the majority of 
cases, use is made of railways and roads in combination. The end 
to be attained is always a rapid move of powerful forces; the 
staff should therefore make use simultaneously, and as efficiently 
as possible, of every means of transport which it possesses. One 
j must never lose sight of the fact that the efficiency of the railw'ay 
I is much superior to that of the road; a train of 50 wagons i.s 
i equivalent to 150 lorries. At a speed of ^okilo. an hour, and with 
I four departures an hour, one has four trains in a length of 3okilo.. 

I or the equivalent of 600 lorries. We have seen that 600 lorries 
! form on the road a length of 20 to 25 kilometres. Railway and 
road have, therefore, very nearly the same output. But the lorries, 
going i5kilo. an hour are only half as quick. Further, at the end 
of lookilo. it is necessary for the lorries to stop in order to rest 
the drivers, for, save in exceptional cases, relief crews are out of 
I the question. The weak point in transport by rail really lies 
in the necessity of having stations for embarking and for dis- 
I embarking. Save in quite exceptional cases it is an absolute tech- 
I nical necessity to load and unload in stations, and, even so, only in 
those where there are sidings sufficient to take the militar>^ trains 
.so as to leave free the main line during the times of embarking and 
disembarking. Without this precaution all the traffic will be 
blocked. Further, when it is a question of loading materiel it is 
necessary to pdace it on the platforms. While special platforms or 
docks are indispensable on the railway, it is always easy, on the 
road, to find or organize quickly loading-places for lorries. 

Big movements by railway can be made only from a zone A to 
a zone B, if the two zones A and B are equally rich in loading- 
places. But — apart from those points which come into the initial 
concentration scheme, and on which, therefore, work can be done 
in j)eace — it is impossible to ensure, in the large movements which 
military oj>crations may necessitate at any given moment, that the 


ma.ster of “circulation” throughout a given region, one i.s free to beginning and the end of rail transport shall take place in zones 
aim at maximum efficiency. I ormcrly, when the .staff proposed to that are rich in loading-places. On the other hand, it is generallv 
carry masses of troops to a theatre of ojjf'rations it traced the possible to find, within a radius of 50 to lookilo. in the zones A 
create.«^f number of parallel anrj serviceable roads which led to the and B under consideration, one or more regions rich in loading 
zone of action decided on, and there was thrown on each of these places. The normal combination consists, therefore, in utilizing 
roads a column of ail arms scierjtifKally echeloned in depth. Thus motor transport to prolong railway transport, and to carry l!*<' 
it was that Napoleon moved from the Rhine to the Main in 1805; troops or maUriel (i) from their stationary zone to the places nt 
thus, also, Moltke moved from the Sarre to the Moselle in 1870. embarkation, and (2) from their places of disembarkation to the 
When this system is applied to present-day conditions the effi- zone of operations. The relatively short movements (50 
ciency of the road system is low, because the increase of speed due kilo.) it requires are those in which the efficiency of the lorry li' 

to the automobile is not turned to account. All modern armies at its greatest. And between the two zones of loading thus actually 
have motor tractor-drawn heavy and light artillery and pos- used, the efficiency of the railway will equally be a maximum. 
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Naturally, other combinations arc also practicable; for example, 
that by which, on Nov. 20-21, 1917, three French divisions were 
to be carried from Mcaux and Chateau-Thierry to Peronne; the 
infantry, with their machine-guns and cooking-carts, being con- 
veyed in motor lorries, and the artillery by train. The object of 
these movements, very quickly ordered on Nov. 19, was to re- 
inforce the successful British attack in front of Cambrai with the 
first use of tanks in mass. While the embarkation of the artillery 
was proceeding at railway stations in proximity to the divisional 
billets on the Marne, the C.R.A. of Meaux and Chateau-Thierry 
loaded up on 3,000 lorries the infantry, etc., of the three divisions. 

There are many details which complicate considerably the task 
of the transport officials; such as the question of food supply 
for the troops during their transportation and at their disembarka- 
tion, and the question of moving troops simultaneously with the 
building-up of the munitions dumps which they will require. One 
last remark should be made: transportation by automobile and by 
railway, which, we have seen, supplement one another happily in 
regard to distance, is equally satisfactory in regard to time. 
Large movements by railway require concentration of materiel, 
often difficult to achieve; and, in the case of moves decided on in 
a hurry, the possibility of motor transport on a large scale assumes 
very great importance, since it takes four or five days for the 
railway to show its full powers. 

Conclusion.— The experience of the War shows the role which 
transport by motors is called upon to sustain becoming more and 
more important. The Allied Armies, together, placed on the 
French front about 20,000 motor vehicles in October 1914; four 
years later the number exceeded 200,000. At the time of the Armi- 
stice the inter- Allied transport reserve, the creation of which had 
ju.st been decided on, was of a size to tran.sport simultaneously 
TO divisions of infantry complete, with all their means of fighting, 
machine-guns and artillery included. This was a fighting mass of 
more than 100,000 men, which the Higher Command was able to 
pick up at short notice and carry at the speed of lookilo. a day 
to any point where it was required. As regards the transport of 
materiel at the end of the War, it had become possible — independ- 
ently of resources just mentioned — to keep supplied with food and 
munitions 40 divisions at a distance of lookilo. from the railways. 

Bim.ioGRApiiY.- “A. M. Bartson, The Moior-hus in War (1916); 
R. Burner, Drr Kraftwagen im Fridr (igi;); 1 . F. Marcosson, The 
Business of War (igi 8 ); H, Carre, Taxis dc la Marne, Sept. J914 
( 192 j ) . See also Woki.d War: Bibliography, (J. E. A. D.) 

CROSS-COUNTRY TRANSPORT 

Until comparatively recently the evolution of the cross-country 
mechanical vehicle has depended in the maic on the initiative of 
the military authorities, though some agricultural tractors were 
developed before the World War, notably in the United States. 
American tractors were in fact adopted in the war as the standard 
tractor for heavy artillery in the British Army. At present, in 
many parts of the world where roads are poor or non-existent, and 
colonization and development are proceeding, there is an increas- 
ing realization of the value of cross-country mechanical transport 
vehicles. This is leading to an increasing demand for them, and will 
ultimately simplify the military problem, in that types of vehicles 
better suited to military employment will come into peater com- 
mercial production. Certain features of recent technical develop- 
ments leading to increased cross-country ability, on the part of 
load-carrying vehicles, are not inconsistent with improved per- 
formance on good roads. 

“Wheel” and “Track” Vehicles.— The earliest serious at- 
tempts to use self-propelled vehicles in war occurred during the 
South African War. In order to overcome natural jbstacles of 
the ground, rough surfaces and boulders on the one hand, and 
softness of surface or sub-soil on the other, very large wheels 
were employed, as great as seven feet in d ameter and two feet 
in tyre width, each wheel weighing as much as two tons. Sonic 
early lorries were also equipped with armour and armament. It 
was found that owing to their great weight, none of these machines 
were of much use except on hard smooth surfaces, aiiJ on the mos 
moderate gradients. 
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After that war efforts were directed both in England and in the 
United States to obtain the beneficial effect of the very large 
wheel without its disadvantages. These efforts led to the develop- 
ment of what is now known as the “track,” or “track-laying” 
machine. The idea that a vehicle should run on wheels on an 
endless road or track which it laid for itself was not new, the first 
invention of the kind, as far as can be ascertained, being that 
of R. L. Edgeworth in 1770. There were many ingenious inven- 
tions in the first half of the 19th century — the most practical 
results being achieved by James Boydcll. His patent of 1846 and 
the tractor he produced are described with many others in The 
Economy of Steam on Common Roads, by C. F. T. Young, C.E. 
(i860). 

Between 1903 and 1914 many important developments took 
place of which an interesting account may be found in two papers 
by L. A. Legros, originally publi.shcd in Engineering. Some notable 
landmarks were, in the United States the Lombard track (1904), 
the Holt track known as the “Caterpillar” (1905), the Strait 
climbing chain-track (1912), in Great Britain the Diplock and 
“Pedrail,” and the Roberts track (11)04-08). Appreciation of 
the track-laying principle led to a considerable commercial adop- 
tion in the United States, where the need for powerful haulage in 
connection with lumbering, etc., was keenly felt. Internal-com- 
bustion engines were used on almost all of the vehicles incorpo- 
rating these tracks. In England efforts were practically confined 
to developing machines suitable for military u.se, although both 
Roberts and Diplock proposed schemes for transporting heavy 
loads across country. 

Early in the World War track-laying machines driven by 
internal-combu.stion engines were adopted, firstly as tractors for 
the haulage of heavy guns, a^d secondly as a means of transport- 
ing into battle both men and iheir weapons under cover of armour 
protection. The latter type of machine, the tank (7.V.), was 
perhaps the most startling production of the war, and had a 
profound effect both on the is.sue of the campaign, and on the 
subsequent evolution of machines for cros.s-country travel. 

Physical Factors Affecting Cross-country Travel. — A brief 
review of factors and conditions to be con.sidered in connection 
with the design and performance of both wheeled and track 
vehicles intended for cross-country work follows: 

Condition of ground. The three niain factors affecting the 
degree of ease with which a load may be iiioved over the ground 
are: (a) the contour; (b) the hardnc.ss or softness; and (c) the 
nature of the material composing the ground — i.c., whether it is 
slippery or not on the surface, and whether it is strongly bound 
together within, or will disintegrate or slide within itself when 
a force is applied to it acting in a plane parallel to the surface. 

The tractive effort of a self-propelled vehicle is the force it 
exerts, through the medium of its driving wheels or track, against 
the ground, and by virtue of which it is able to progress. 

Adhesion. Two things are necessary in order that the tractive 
effort exerted by wheel or track may make the vehicle progress: — 
(a) there must be sufficient grip between the wheel or track and 
the ground to prevent slip between them; (b) the ground itself 
mast be firm enough to resist the tractive effort exerted upon it 
without sliding or disintegrating within itself. The greater the 
area of ground upon which a given tractive effort is exerted the 
less the tendency of the ground lo fail. 

Rolling Resistance. The rolling resistance of a vehicle is meas- 
ured by the tractive effort required to keep it moving at constant 
speed on the level. It is thus a measure of resi.stance to movement 
due to the nature and inequalities of the ground and to the internal 
mechanical friction of the transmission gear, wheel bearings, track 
mechanism, etc. As far as the effect of the ground on rolling 
resistance is concerned it will be well to consider the behaviour 
of a wheel under different ground conditions. The amount by 
which a wheel sinks into the ground has a profound effect on 
rolling resistance. With a hard wheel rolling on a smooth and 
hard surface, the resistance is very small. But if the ground be 
soft, and the wheel sinks into it, the resistance may reach very 
high figures such as 6oolb. for every ton of wheel weight. When 
a wheel sinks into soft ground it has, in order to advance, either 
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to posit the groimd away in front of it, or dse to dintb the slope 
k has made in front of itself by the act of sinking A practical 
maximnm of ground resistance is reached for any particular 
^^hicle when either the greatest tractive effort of which the vdiklc 
is capable or the adhesioii between driving wheel and ground is 
insutheknt to overcome the rolling resistaace, and progression 
ceases. If there is a gradient as well, then a kss degree of rtdling 
resKstance will sudSce to arrest progress. 

Thus the primary endeavour in designing a vehicle foir oroes- 
country work where soft and weak or friable ground may have to 
be traversed is to secure a large area of contact between driving 
wheels or tracks and the ground. This has the effect of (a) reduc- 
ing pressure between wheel and ground and thereby reducing 
si^ge and resistance to progression; (h) enabling weak ground 
to sustain a greater tractive effort, because the effort is spiread 
over more ground. It is clear, therefore, that, if a vehicle has 
driving wh^s which arc large enougli in diameter and wide 
enough for a given gross weight, then it can negotiate almost any 
obstacle. Unfortunately, considerations of weigiit, structure, 
visibility, etc., limit the size of wheel which is practicable. 
Cross-country vehicles are tending, therefore, to develop along 
two main lines: — (0) The incorporation of an incteased number 
of driving wheels, of moderate diameter, together with the equip- 
ment of all wheels, 'whether idle or driving, w ith wide tyres having 
a flexible peripherv*, as in the case of soft pneumatic t)rres. (6) 
The incorporation of endless tracks which provide a large area of 
ground contact and a firm road on which the wheels carrying the 
vehicle can run. 

The Development of Wheeled Vehicles for Load-carry- 
ing. — A vast number of lorries (trucks) w’as used by the various 
belligerents in the World War. In the main, these lorries were 
heavy and of one tvpe, having four wheels, of which the two rear- 
most were the drivers, the wheels being shod with tyres of solid 
india-rubber and in some cases even with steel tyres. The vehicles 
were themselves beavv’ and carried a useful load of from three 
to five tons. Thus they exerted a high pressure on the ground — 
as great as 180 Ib.sq.inch, As a result, these Ionics were found 
to be quite unsuitable for use on any surfaces but fair hard 
roads. They were allocated, in the main, lo the more rearward 
transport services, but were enabled, owing to the multiplicity 
of the roads already existing in Western Europe, and the most 
strenuous efforts and lavish expenditure of man power on road 
maintenance and construction, to execute intensive services well 
forw^ard in the battle zones, such as the entire transport of 
ammunition and supplies to the heavy artillerj\ 

Certain lorries, all four wheels of which were driving wheels, 
had been produced before the war. Although these machines also 
had narrow and hard lyres it was clear that the distribution of the 
drive vastly increased the power of traction and the ability to trav- 
el across countiy. Such four-wheeled drive machines were used 
extensively for pulling guns. In Italy, Salonika, Africa and the 
Near East it was found that lighter vehicles, carrying h’ght loads, 
and shod with pneumatic tyres could maintain services on poor 
mountain roads, and on roadless country and de.sert, where the 
heavier solid-tyred vehicles were quite unable lo operate. Vehicles 
of this type were the Ford (7 cwt.), Fiat (i ton), and Crosslcy 
(15 cwtj. 

The liriti.sh War Office took very definite steps to profit by 
this lesson. In 1923 a specification was produced for a light lorry 
to carry a useful load of tons, having a high power/weight 
ratio; it was shod with large size pneumatic tyres on its four 
wheels, the two rearmost of which were driving wheels. A cash sub- 
sidy was offered to owners of approved vehicles, and a substantial 
reserve was built up in a few years. These army-type lorries exer- 
cised a considerable influence on subsequent commercial develop- 
ments — particularly with regard to the adoption of the pneumatic 
tyre for load-carrying lorries. The improved cross-country per- 
formance of this type of lorry led to a decision to mechanize the 
supply, transport and baggage services of the division. There re- 
mained the problem of the mechanization of first line transport. 

Efforts were next directed to the development of a type of 
vehicle having the following main features i ) Lower intensity 


oi pveasuce on the ground; (2) Increased useful load capacity; 
(3) High speed; (4) Higher ratio of tractive effort to gross 
^8^t; (5) Great powers of adhesion to make use of the tractive 
effort available; (6) Increased flexibility in construction, givmg 
abihty to traverse rough ground without setting up undue stresses 
in the chassis; (7) Reasonable first cost; (8) Economy in run- 
ning and maintenance; (9) Attractiveness to the commercial 
user at home, as well as in dominions and colonies; (10) Ease 
of handling; (ii) Ability to cross country without making the 
ground traversed more difficult for following vehicles. It was 
clear that the solution lay in providing more driving wheels per 
vehicle. Experiments with vehicles having three axles and four 
drivi^ wheels had been made in the United States and in France, 
culminatii^ in the successful irans-Saharan journeys of the light 
Renault six-wheelers in 1923-24. In the light of prolonged tests 
it became clear that such six-wheeled vehicles, in addition to 
ability to travel across country, were also admirable road vehicles, 
being fast, safe, smooth running, and economical, and as reliable 
as four-wheekrs. Until quite recently it has, not without reason, 
become the custom to expect that any advance in the power of 
vehicles to move across country could only be obtained at the 
cost of a proportional decrease in efficiency for use on good roads. 
The importance of the unique quality of the modern multi- 
w'heeled vehicle which causes it to be effective and economical 
in operation on both good and bad ''going'’ is self-evident. Subse- 
quent steps taken by the British War Office have resulted in the 
six-wheeled vehicle being produced by seven or eight of the lead- 
ing manufacturers of British commercial vehicles, and in its 
adoption on a considerable scale, in Government and commercial 
service both at home and in the dominions and colonics where the 
characteristics of this type of machine are proving of particular 
value. Sbc-wheeled vehicles of the same general type are also in 
standard production in the United States, France, Germany, Bel- 
gium and Czechoslovakia. There are several methods of suspen- 
sion of the four driving wheels under the load. The aim is to en- 
sure that, within certain limits, the driving wheels are free lo exert 
their tractive effort uniformly, and to follow the rise -and fall of 
the ground contour without disturbing unduly the distribution of 
weight over the wheels, and whilst causing a minimum of move- 
ment and distortion of the main frame of the vehicle. As a result 
of this construction, in practice, the wheels follow the contour 
of the ground, and in addition to this, twin pneumatic tyres 
having special treads designed to secure the maximum adhesion on 
muddy ground, may be used in conjunction with an easily de- 
tachable “overall non-skid chain” in order to give greater support- 
ing area and adhesion on soft, weak and slippery ground. 

The great tractive effort which can usefully be employed on 
such a vehicle calls for abnormally great reduction in the lower 
gears, while small reductions are required in the higher gears to 
enable high speeds to be employed on good surfaces. A wide range 
of gears may be obtained by the introduction of a subsidiary two 
speed-gear behind the main three- or four-speed gearbox. The 
main gearbox and power unit may then be of quite normal pat- 
tern as used in normal four-wheeled lorries. The good per- 
formance of these six-wheeled lorries across country, coupled with 
the fact that they are cheap to make and to operate, and therefore 
attractive to commercial users, makes possible the mechanization 
of the first line transport of fighting units. Because the vehicles 
are fast and can reach their units quickly without long occupa 
tion of road space, and can, when necessar>% divert from the road 
it is found practicable lo relieve the infantryman and cavalryman 
on the march of some of the weight of equipment and kit whi'. h 
they have hitherto had to carry. 

Since the South African War, when steam traction cngiivf' 
were used to haul trucks, various attempts have been rnade <»' 
produce four-wheeled internal-combustion vehicles, having tv ’ 
large rear driving wheels tyred either with steel or solid rubbni 
which should be capable of operating across country. The Itali 
Fiat Model 20 tractor used for artillery haulage during the World 
War may be cited as a typical example of this class of vchkir 
Other makes used during the World War were the Foster-Daimlor 
(Britain), the Lanz and the Benz (Germany). 
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In general, this type of vehicle is a failure for cross-country 
work, as it is impossible to make the wheel large, wide and light 
enough to avoid sinkage and loss of adhesion. The most elaborate 
devices in the form of adjustable or detachable spuds, girdles, 
and diggers have been employed to prevent slippage of the driving 
wheels. Such devices often defeat their own object, and may have 
the effect of causing the driving wheels to “dig in” more swiftly 
on soft ground. At the best, they cause such severe damage to 
the ground traversed as to destroy it, and thus deny passage to 
following vehicles. Furthermore, such girdles, spuds, or diggers 
can only be used at very low speeds. 

Reference has already been made to the advantage of driving 
on all four wheels of a four-wheeled vehicle. As described in his 
book, A new System of Heavy Goods Transport on Common 
Roads, B. J. Diplock patented, in 1893, a design for a four-wheel- 
drive steam tractor. Many tractors of this type, and driven by 
internal-combustion engines, were developed during the World 
War, examples being the F.W.D. (United States) as used for the 
heavy artillery of the British army in the war. the Latil and the 
Panhard (France), the MercWfes-Daimler and Erhardt (Ger- 
many). The most successful was, perhaps, the Merc^des-Daimler, 
on account of its larger wheels and its excellent general pfopor- 
tions and design. These vehicles were all successful in varying 
degrees, but could not be said to be true cross-country machines. 
Some had solid rubber and others steel wheels, and several were 
iquipped with powerful engine-driven winding gears with which 
they could extricate themselves when bogged on soft ground. All 
of them were heavy 

After the war the British War Office tested two-wheel-drive and 
four- wheel-drive tractors of British, American, French, German 
and Italian origin, but none of them were found truly effective for 
cross-country work. It was considered, however, that a lighter 
four-wheel-drive tractor having the largest size of pneumatic 
tyres, and incorporating a wide range of gears, giving high road 
speeds, and a big tractive effort at low vehicle speed, as well as 
a powerful engine-driven winding gear, might be of .service. It 
was estimated that it would haul 10 tons on average roads and 
four to six tons across country where the conditions were not too 
severe. A specification was prepared which resulted in the pro- 
duction of the Thornycroft so-called “Hathi” (Elephant) tractor. 
It has proved to be a fast, powerful and economical tractor, 
effective for cross-country conditions of many kinds. But when 
.soft sand or slippery and boggy ground are met even this vehicle, 
with its moderate axle weight and large pneumatic tyres, is found 
to sink in unduly and lose adhesion. As a result of this experi- 
ence such a tractor has been converted inP' a six-wheeler by the 
addition of a third driving axle. Several manufacturers in Great 
Britain are giving attention to the production of six-wheel-drive 
machines. 

A review of modern wheel vehicles would be incomplete with- 
out reference to the Pavesi articulated machine, produced in Italy. 
Reference has already been made to the importance of articula- 
tion on cross-country vehicles — that is, the property by virtue of 
which the wheels are free to follow the contour of the ground 
without undue disturbance of wheel-loads and without causing 
undue movement and twisting of the vehicle as a whole. The 
Pavesi tractor is almost completely articulated. The vehicle 
is made in two rigid portions joined together by a “wasp waist. 
Within certain limits the two portions of the vehicle are free 
to pivot both in the horizontal plane in order to steer, and about 
the longitudinal axis of the vehicle, in order to enable the wheels 
to rise and fall relatively to each other and so follow, freely, the 
contour of the ground. It is easy to sec the great degree of 
articulation provided. All four wheels, which are of large size, 
are “drivers,” the power being taken from the engine and 
box on the front half of the machine, through a universally ] ointcd 
propeller shaft to the rear half of the vehicle. The vehicle m 
its present state of development is not adapted for fast work on 
the road; it is not a dual-purpose vehicle. 

Motor-cycles are used to a considerable extent in military 
service. The conventional motor-cycle having two wheels, 0 
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not useful across country. It suffers from lack of adhesion to 
drive, sinkage on soft ground, and fouling at the “belly” on rela- 
tively small obstacles. 'I'herc is also a tyi>e of machine which is 
being developed experimentally in an endeavour to overcome these 
disadvantages. The machine has tyres of large section and low 
air pressure, the two small wheels are both “drivers” and are 
mounted in a manner to provide some articulation, and enable 
them to follow the contour of the ground. 

“Track” Vehicles. — The necessity for great ground area con- 
tact both for supporting and driving a cross-country vehicle has 
been noted. Early attempts to achieve this end by means of 
very large wheels led to the development of the endless track, 
or track-laying machine. It became dear, during the World War, 
that only by utilizing long and wide tracks was it possible to trans- 
port the great weight of the armoured fighting tank. By the use of 
tracks the average pressure on the ground was kept low, 12 
lb. sq. inch. The shape of the effective portion of the track pro- 
tected other parts of the tank from coming into contact with 
the ground. The tracks also provided the adhesion necessary to 
enable a great tractive effort lo be employed. Tracks are of the 
following kinds : — 

(fl) Metal tracks (articulating). These consist of a series of 
rigid metal shoe-and link units jointed together. The drive is by 
a sprocket which meshes with teeth on the inside of the track. 
The track usually presents an aImo.st continuous surface to the 
ground, and therefore the intensity of pressure exerted may be 
made very low. In order lo make the tra k bear uniformly on 
the ground, and in order lo “spring” the vehicle, its weight is 
supported by a series of small wheels running on the inside of the 
track, and these accommodate themselves to the contour of the 
track lying on the ground by means of spring and/or compen- 
sating lever mechanism introduced between them and the chassis. 
The tracks are also sometimes permitted some degree of articula- 
tion in the horizontal plane to facilitate, or achieve, steering by 
enabling the track to lay a curved road on the ground. But the 
life of such metal tracks is .short, especially when driven at high 
speeds and on hard roads. 

{b) Flexible band tracks. These are made of canvas and rub- 
ber, sometimes with metal reinforcement. The drive is by fric- 
tion, the track being formed with a Vec-shaped portion which 
engages with a Vee-groove on the driving wheel. The suspension 
of the vehicle on the track has been described above. Such tracks 
arc quieter than the metal track. Adjustment of the centres of 
the main track wheels must be made simple, as it is not easy to 
maintain correct tension to ensure driving grip between the pulley 
and the track band. The life of these tracks also is not long, and 
the mechanism is somewhat costly. In order to obviate slip 
between driving wheel and band, experiments are in hand to try 
and secure positive instead of friction drive. 

(r) Girder track {or truss wheel). This is a metal track, but 
the joints between adjacent shoe units are formed so as to limit 
the maximum radius to which the track will conform. The lower 
portion of the track cannot accommodate itself to the contour 
of the ground. The pivoting inwards is not limited and the track 
runs around two wheels only. This type of track provides a low^ 
ground rolling resistance. The lower portion of the tract is 
thereby prevented from accommodating itself to the contour of 
the ground and forms a short arc of a circle of very great diameter, 
providing the effective low rolling resistance of a very large 
wheel. It is difficult to make the track strong enough lo support, 
on hard ground, the weight of the load on each end of what is, 
in effect, a rigid girder. 

{d) W.D. type overall chain. This device is a compromise 
between the track and the ordinary non-skid chain used on 
wheeled vehicles. It has been developed to enable the six-wheeler 
to cope with very soft and slippery ground. The chain is used 
over an ordinary twin pneumatic tyre equipment, and the drive 
is obtained only by virtue of the weight of the driving wheels 
on the shoes. Vehicles can run at 15 to 20 miles per hour with the 
chains fitted, and the chains make little noise. The shoes can be 
of small or large area according to the nature and supporting 
Dower of the ground to be negotiated. The chain'; are mnnnarn- 
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lively lipht and cheap to produce or replace. The pair of chains 
can be titled to a vehicle in a few minutes. The diagrams in 
tip. I show: 

(I ) Whole-track vehick' — such as heavy fighting machines, 
pun tractor.^ or carriers, etc. — articulating metal track — ^weight 
“W‘* di.stribuied o\ er small wheels “r‘* — driv’e by sprocket “a’’ — 
usual!}- steering is achieved by relieving the drive on the inside 
track, and the vehicle slews around pivoting on the length L 
of the inside track. (For illustrations of whole-track v^ehicles, see 
T.vnks. ) (,0 Half-track v'ehicle — having either metal or rubber 
articulating tracks instead of rear driving wheels. The front steer- 
ing wheels are usually not driv’cn. (5) Wheel-cum-lrack — this 
type is being c.xperimented with by both French and British 
armies. Means are provided whereby the wheel axles can be 
raised or lowered — when the wheels are at “a*' the vehicle runs 
on tracks (metal articulating), when at “b’’ the track is off the 
ground and the vehicle runs on the wheels. (2) Girder-track — the 
portion of the track from “a’* to **b" — ^is a rigid girder due to 
the locking joints. On hard ground the stresses in the joints when 
I he track is touching at “c" only, and UV is applied at “a” and 
“b” arc clearly high, “a c b" is a small arc of the imaginary large 
wheel ‘X c y." (41 The pos.dble application of the girder-track 
to the si.x-wheelcr. (6> Si.x- wheeler with “ov’erall” chain. 

Probable Lines of Development of Military Cross-coun- 
try Vehicles. — It has been demonstrated, by trials specially ar- 
ranged to test the rclniivT capabilities of all types of modern 
vThides 10 negotiate diliicult conditions of cross-countrv’ ‘‘going,’’ 
that: — (fl) the long whole-track machine is es.sential for tasks 
where wide Irene he.", high banks, and soft bog hav’e to be nego- 
tiated without delay, and where great gross moving weight is 
involved; whole-track v’ehicles are able to tow heavier loads 
over soft ground than either half-track or wheeled vehicles; 
(f) for carriage of moderate loads there is little to choose be- 
tween six-wheeled and half-track vehicles in regard to cross- 
count rv’ performance, while the former are at a great advantage 
on pood roads, and in regard to cost of provision and upkeep. 
It seems probable, therefore, that, until they reach a much higher 
pitch of mechanical perfection, the use of tracks will be confined 
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Six systems of obtaining large area of ground contact for 

CROSSCOUNTRY VEHICLES 

1. Whole track, metal (articulating). 2. Girder track (or trutt wheel). 3. 

Half track, metal or rubber (articulating). 4. Girder track applied to 6- 

wheefer. 5. Wheel>cum>track. 6. Six-wheeler with overatt chain 

to the minimum number of special military vehicles considered 
essential on mobilization, and that dependence must be placed 
on multi-wheeled vehicles for the great bulk of army transport. 

A survey of mill! ary transport in various countries indicates 
certain general lines of dcveloiiment. Tanks or “chars d’assaut,” 
whether large or small, will he whole-track machines. Gun tractors 
may be whole-track, half-track, or multi-wheel-drive vehicles, 
according to the w’cighi of gun, nature of task, estimated condi- 
tion of terrain and conMcJerations of the economics of provision 
and upkeep .Armoured cars and fir.'it line transport vehicles will 


probably be six-wheeled vehicles (with at least four wheels 
driving), or other improved multi-wheeled vehicles. Second and 
third line transport will be heavier six-wheeled vehicles, if avail- 
able. If not, lighter pneumatic-tyred four-wheeled vehicles of 
comparatively small load capacity, and which are in extensive 
use commercially, may be used in the more forward echelons, and 
less mobile heavy commercial lorries, of three to six tons load 
capacity further in rear. 

The Problem of Transport in Undeveloped Territories. — 

There are many territories awaiting development when cheap 
transport becomes available. In many cases the building of rail- 
ways is prohibited by physical difficulties or financial considera- 
tions or the uncertainty and seasonal nature of the traffic avail- 
able. Heavy and regular traffic is required to make a railway pay. 
The need appeared to exist for long-distance feeders to the arterial 
railways and waterways, approximating to branch railways in reli- 
ability and charge per ton of produce carried. In most cases the 
construction and maintenance of roadways suitable to carry nor- 
mal motor-vehicle traffic is out of the question. Even if the road- 
ways existed, the cost of carrying produce long distances in detail 
in ordinary lorries would be prohibitive. Only by moving large 
unit loads, say, 50, or even 100 tons, on transporters which can 
travel on dirt tracks without destroying them, could the cost per 
ton-mile be kept within economic limits. Such a transporter would 
travel, at moderate speeds only, on endless-track units, if pos- 
sible, consuming fuel of local origin. 

The acceptance of the six-whceler of suitable design is natural, 
since its cross-country performance is good, especially with 
the overall chains, which can be easily filled and carried when 
not in use. At the same time it is economical and fast on 
good “going*’ and as easy to drive and look after as any ordinary 
car or lorry. There is great need of a flexible wheel or tyre which 
is unpuncturable, and which will provide a low rolling resistance 
on soft ground, similar to that provided by very low pressure 
pneumatic tyres. Tracks will probably be u.sed for the heavier 
loads, and where very great towing capacity across country is 
required and no high-speed running is involved. 

The big transporting unit may consist of a powerful tractor 
with articulating metal tracks to give the utmost adhesion, tow- 
ing a train of large capacity trailers on girder tracks to give the 
lowest possible rolling resistance. Even though the loads be heavy 
the track surface can be made great and the pressure on the 
ground kept low so that the continuous pa.ssage of the machine 
will pack the ground and improve the “going.” Thus, it scem.s 
probable that the development of transport vehicles for military 
u.se and for commercial use in the less highly developed jxtrts 
of the world will follow similar lines and be mutually inter- 
dependent to some extent. 

Conclusion. — ^Those nations in which the military transport 
authorities work in close collaboration with the civilian manu- 
facturers and users of mechanical vehicles, arc the most likely to 
be in a strong position in regard to mobility on the outbreak of 
war. Recent developments in wheeled vehicles have shown that 
the very features which are of advantage for use across countr>’, 
are, to say the least, not detrimental to the performance of the 
vehicles on good roads. Thus, transport vehicles suitable for use 
in war may, by well directed efforts, be brought into use com- 
mercially even in countries provided with good roads. For coun- 
tries having rich, but undeveloped districts, or possessions ovtjr- 
seas, the task is simplified. Even in the case of the more special 
military types of vehicles incorporating tracks, technical develop- 
ment may be hastened by the judicious encouragement, by gov- 
ernments, of the use of heavy goods transporters for opening up 
undeveloped districts, and of agricultural tractors. The world i- 
crying out for efficient transport— whether roads exist or not 
the more the encouragement given, and the greater the production 
and employment of vehicles, the more effectively equipped will llu 
armies of the world become in regard to the vital quality ol 
mobility. (C. H. Ku.) 
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MOTOR VEHICLE INSURANCE. The growth of motor 
transport during the last 25 years has resulted in a demand 
for very specialized insurances to protect private and commercial 
vehicle owners and motor traders. Each have their own particular 
risks necessitating widely different forms of cover. 

The principal feature of any insurance covering the road risk 
is obviously that relating to liability to third parties, particularly 
when it is con.sidered that thousands of persons are killed or in- 
jured by motor vehicles annually, resulting in Ihe majority of cases 
in a monetary responsibility on the part of the vehicle owner for 
law costs incurred in his defence in subsequent proceedings, if not 
for damages eventually awarded to claimants. A feature of im- 
portance of all such third-party insurances is the legal representa- 
tion of the insured by the insurers at any police-court proceedings 
or coroner’s inquest, though this service does not extend to sub- 
sequent criminal proceedings. V^ith few minor exceptions all 
British motor policies provide an indemnity unlimited in amount 
as regards the legal liability to third parties for personal injuries, 
though as regards damage to property of such persons the prac- 
tice varies. Whilst owners using their cars solely for private and 
professional purposes may obtain an indemnity unlimited in 
amount in England, this is always limited as regards vehicles other- 
wise used to £10,000. Law costs incurred with the insurer’s con- 
sent are invariably included. Elsewhere the limit of indemnity 
ns regards personal injuries and damage to property must be fixed 
hy the proposer at the out.sct. On signing a proposal form the 
proposer warrants the truth of his replies to the questions and his 
answers constitute the ba.sis of the contract. Whilst most of the 
questions are designed to obtain the necessary information for 
rating and for the completion of the policy, others relate to the 
past experience of the risk. 

Private Car Policies* — Both as regards the premiums charged 
and the cover provided the private motorist receives preferential 
treatment. The third-party cover has already been discussed and 
in addition the insured is indemnified, within the limits of the 
sum insured, for loss of or damage to the car caused by fire, theft 
or any attempt thereat, any accidental, malicious or wilful dam- 
age. Damage to tyres is not covered unless the car itself is also 
damaged. Mechanical breakdown risks are excluded, but all dam- 
age to the car and liability to third parties incurred subsequent 
to, though the result of, the mechanical breakdown are covered. 
Volicies provide for the cost of removal of a car from the scene 
of the accident to the nearest competent repairer’s and the cost of 
redelivery to, the insured. 

Privileges confined solely to private car policies, in the form of 
medical and surgical expenses for all occupants and personal a(> 
cident benefits for the owner, may be obtained and the British 
policy permits three months’ Continental use in any one year of 
insurance. Most modern private car policies extend to indemnity 
the insured in respect of his third-party liability whilst driving 
other cars and friends of the insured whilst driving the insured car 
with the owner’s general knowledge and consent. On pa>Tncnt 0 
additional premiums the insured may cover special risks sueft as 
the loss of rugs, coats and luggage; medical and personal accident 
benefits for himself .,nd other persons; compensation for loss 01 
use; an indemnity for employer’s liability, and mechanical break- 
down. 
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Reductions of premium are allowed if the car is driven only 
by a named individual (other than a paid driver) : if more than 
one car is insured under the policy ; or if the insured bears a first 
amount of every loss under the damage or all of the sections of 
the cover. A bonus is allowed if no claim arises during the year 
of insurance. Private cars are generally rated according to the 
horse-power and value in England, though for third-party risk 
horse-power alone is considered. 

Commercial Vehicles. — Under this heading are included all 
vehicles other than those mentioned previously and motor-cycles. 
The section provides for vehicles driven by petrol, steam or elec- 
tricity whatever may be their use. For rating purposes these must 
of necessity be divided into appropriate classes, as, for example, 
private-type cars used for business purposes, rateable similarly to 
private cars; light and heavy goods vehicles each of which is rated 
according to the district and purpose for which it is used, the 
former on a horsc-powcr-cum-valuc basis in addition ; private and 
public hire vehicles rated on horse-power and value; and chars- 
d-bancs rated according to use and seating capacity. 

The indemnity granted is more restricted than in the case of 
the private car policy to the extent indicated above, whilst in addi- 
tion no provision is made for the driving of the vehicle by any per- 
son other than the insured or his servant, nor is the insured cov- 
ered whilst driving a vehicle not belonging to him. It should be 
observed that whilst the private car policy indemnifies the insured 
in respect of his liability to passengers this risk is not covered 
under the commercial policy unless ftirther premium is paid. 
Amongst the additional benefits which may he covered on pay- 
ment of further premium are compensation for loss of use and, if 
the vehicle is steam driven, an indemnity for claims due to sparks 
and ashes escaping from lht‘ vehicle and e.^cplosion risks. 

Motor-cycle* — In many respects insurances for motor-cycles 
are similar to private and commercial vehicle policies, except that 
even the private cycle policy does not indemnify the insured in 
respect of claims made by passengers unless additional premium is 
paid. Further, the cover is normally operative only whilst the cycle 
is being driven by the in.sured or, in the case of a commercial 
cycle, by the insured or his employees. J’illion riding suspends the 
policy cover unless an additional premium has been paid. 

Motor Traders. — Difficulties arise over the insurance of ve- 
hicles for such traders, as it frecjuently ha[)pcns that for most cars 
they arc only temporarily responsible. Several methods have been 
devised to overcome this difficulty, the commonest of which en- 
tails the payment of premium based upon the number of identi- 
fication plates held by the insured. Alternatively, tickets supplied 
by the insurers must be produced by the insured’s driver to a po- 
liceman upon the occurrence of an accident, the premium being 
computed upon the number of tickets issued. Such policies cover 
the road risk only. Within recent years so-called “internal risk” 
policies have been issued designed to indemnify garage proprietors 
in respect of claims for accidents to customers’ cars occurring 
ui>on their own prcmi.scs. (A. G. M. B.) 

American Practice includes five distinct types of coverage: 

Public Lialnlity is imposed by law on the owner for injuries or 
death suffered accidentally or alleged to have been suffered through 
the use of his automobile. The usual protection granted by such 
a policy covers the defence of all claims and suits for injury- 
caused by the insured; the assumption by the insurance company 
of all costs incurred with its consent; the payment of all costs 
charged to the insured in the suit; the payment of all interest 
accruing and the repayment 01 any c.\'pense incurred in providing 
immediate and neces.sary relief to the injured at the time of the 
accident. The ordinary form of public liability insurance is usually 
limited to $5,000 for one person. The policy usually covers a 
person, a firm or corporation responsible for the operation of the 
car. The policy usually also covers any adult member of the 
insured’s family, but not a chauffeur or a servant unless the policy 
is so indorsed. 

Properly Damage Insurance is generally written with public 
liability insurance and sometime.^ with fire insurance. The policies 
cover against losses caused by any damage that the insured car has 
caused to the prop)erty of other porsons, and any loss due to the 
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inability to use the damaged or destroyed property. Damage to 
the car of the insured , to the property of others while it is being 
used by or in charge of the insured, is not included. 

Collision Damage . — These policies protect the owner from any 
accidental collisions of his car with any other object, either moving 
or stationary. The insurance company’s liability is limited to the 
actual cost of suitable repairs or replacements or to the actual 
value of the car at the time of the accident. Protection is limited 
to sj^cified geographical limits. Damaged tyres are not covered 
unless there is other injury done to the car. The insurance com- 
pany does not protect against collision damage incurred while 
racing or while the car is operated by a child under the age of i6. 
The rates are ba.^^ed on the degree of coverage, the territory, the 
age and the tyjje of the car, the motive power, the bumper equip- 
ment and a classification based on price and size. 

Fire and Transportation . — ^The protection against fire covers the 
body, the machinery and the equipment of the car while in the 
United States or Cvinada. The car may be in a building, on a road, 
in a railroad car or other conveyance, on a ferry, on an inland or 
coastal vessel. Fire and lightning are covered. Rates depend on 
use, construction, age of car, motive power and protection devices. 

Thcjt . — This coverage is usually written with fire and trans- 
portation insurance and is governed by the same conditions. The 
theft of the car must be committed by a person other than one in 
the household or employment of the insured. Cars are divided in 
classes on basis of price lists. The cheaper cars have higher rates, i 

Motor vehicle insurance is subject to legislation in many States j 
and there is a definite movement towards universal compuLsor>' | 
public liabilitv insurance. i 

MOTOR VEHICLES, COMMERCIAL. Motor vehicles 
of commerce, and particularly omnibuses, have long since out- 
lived their early discredit. It took over 200 years to develop 
horse-drawn vehicles so that one could travel in reasonable 
comfort at ism.p.h., and nearly 75 years to develop railways to 
a similar degree of comfort and reliability for s[)eeds of som.p.h. 
Commercial motors within 16 years reached such a stage of re- 
liability and efficiency that they played a part of the highest 
importance in the World War. Subsequent progress in design 
and construction was so rapid that by 1928 the improvement in 
efficiency was such as to give 60 gross ton-miles per gallon (gross 
weight, multiplied by distance travelled on one gallon) of fuel 
consumed under ordinary circumstances, and the use of lorries 
and passenger vehicles had become a serious menace to any pos- 
.sible railway monopoly of transport. This development resulted 
from patient and sy.stcmatic research in thermo-dynamics, metal- 
lurgy. petroleum technology, production methods and in the 
lheor>' of structures. The standardization of materials and parts, 
the e\ olution of light-weight, high-grade aluminium alloys at com- 
mercial prices, improvements in the construction of pneumatic 



tyres and the concurrent ‘‘tudy of roads and road constructions 
are among the other contributory reasons for this rapid develop- 
ment. With each improvement in design and construction mo- 
tor users have increa.sed their demand? for speed and capacity. 

Petrol-engined vehicles of the four-wheel type predominate, 
and the engine usually is mounted over the front axle under a 
bonnet, but in order to give the maximum length of body for a 
given overall length, in some cases makers have adopted what is 
known as the forward drive, in which the driver is seated along- 
side the engine. The principal disadvantage of this arrangement 
lies in the engine being less accessible than in the bonnet type, 


but much ingenuity has been shown in overcoming this, and at 
least one maker (Pagelield) mounts the radiator, engine and 
clutch on a sliding sub-frame which may be withdrawn, like a 
table drawer, the weight meanwhile being partly supported on 
legs with castor wheels. The question of accessibility is of lesser 
importance to large users, who can install special appliances for 



dealing with maintenance, than is the case with the small user, 
who, having no large service organization behind him, must carry 
out adjustments as and when they become necessary. 

As far back as 1B98 Thorny crofts introduced a vehicle consist- 
ing of a short four-wheeled wagon, on which the forward end of 
a long two-wheeled trailer was superimposed, the complete ve- 
hicle constituting an articulated six-wheeler. It was in advance of 
its time, and not until 20 years later was interest revived in the 
type and its economic advantages appreciated for certain services 
in spite of its many disadvantages, among which is the difficulty 
of manoeuvring in a backward direction. A few years later the 
rigid-frame six-wheeler made its appearance, and by 1928 was 
largely employed. Its chief advantages are that both driving and 
braking efforts are distributed over four wheels instead of two. 
and as the two driving axles are carried on a bogie, over which 
the frame and body are mounted, road shocks are greatly mini- 
mized. For instance, when one of the driving wheels passes over 
an obstacle, the frame and body are lifted only one-half the 
height of the obstacle. It has an additional advantage in that an 
endless band or track may be fitted over the two driving-wheel 
tyres on each side, converting the drive into a creeper track or 
1 caterpillar, by which means soft and boggy land may be traversed 
which would usually be impassable for wheeled vehicles. The 
articulated type of six-wheeler is much used for furniture re- 
moval, the transport of liquids in bulk, cable drums and other 
bulky or heavy loads. In a further development of the articu- 
lated type one maker builds a vehicle having eight wheels, th(‘ 
rear four being mounted on two short pivoted axles which are in 
line on level ground, but which adjust themselves automatically to 
road inequalities (Plate, fig. 4). By this means heavy loads may 
be carried without unduly loading any one tyre or causing 
damage to the road. The rear four wheels act as load carricis 
only, and the drive is transmitted through the two wheels on thr 
middle axle, the front axle being the steering axle. 

Passenger Vehicles^ — Before 1918 chassis employed for mo 
tor-buses and coaches were similar in most respects to standard 
3*4 ton goods vehicle chassis. As the demand for increased 
speed and comfort became more insistent, designers had to find 
means of lowering the centre of gravity, lengthening the wheel 
base and effecting improvements in springs, brakes and steering 
gear. Engines and driving gears had to be quieted and madr 
more efficient, and as each new model was produced the platform 
level was lowered. No sooner had designers produced a reasonabl 
type of chassis for solid tyres than users began to demand pneu 
matics. Designers inhere then faced with fresh difficulties, but l>v 
1938 this class of vehicle left little to be desired in the way oj 
safety, comfort, speed and economic running, many saloon 
engaged on inter-urban service being most luxurious. (An innn- 
vation in England in 1928 was a London-Liverpool night passenm ' 
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MODERN TYPES OF MOTOR LORRIES, OMNIBUSES AND TRUCKS 
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Tractor truck with drop-frame trailer for haulino heavy commodities, 
such as structural steel and building material. Trailer has four wheels 
per axle, fitted with solid rubber tyres. The bed. of riveted sheet 
steel, Is dropped to facilitate loading and unloading 
A modern street sweeper built for the city of Liverpool. It consists of a 
motor truck with transverse sweeper brush between the front and rear 
axles. Body and box at rear arc used for tools 

3. Laroe moving van for oily and inferurban service. A long wheelbase. 

flexible springs and pneumatic lyres permit of high speeds over long 
distances with safety 

4. Six-wheel electric-drive coach having entrance doors at front and rear; 

the body construction is similar to that of a railway car 

5. Heavy-duty-type tractor truck with fl^k ^s" 

tank has capacity of 3.000 gal. oil and gasolene. The tank s divj^ded 
Into six compartments, each of which may be cleanc 
hole at the top 

6. Package dellv<*»’y body mounted on one-ton truck chassis 


7. Eight-wheel electric-drive coach used in western United States. This 

type of public vehicle replaces trolley cars on roads 

8. Tractor truck with trailer similar to railway freight car. Used in feeder 

service in isolated regions to railway mam line freight stations 

9. Contractors truck of 5-ton capacity, used for general hauling and in 

building construction. It has a power-operated dump body of steel 

10. Twin-coach parlor car for intcrurban service. Main entrance door at 

front of coach (right). An emergency door at the rear end (left) 
gives access to the luggage space 

11. Large motor coach in interurban service. It has a raised compartment 

at the rear, with space beneath for luggage 

12. Street department truck having eleven functions, namely: washing 

paved streets, sprinkling dirt roads, fighting fires, spraying trees, 
plowing snow, oiling and grading roads, cleaning sewer inlets, 
emptying flooded or stagnant areas, hauling as a tractor r tom- 
merc:Bl truck 
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service, using sleeping coaches, fitted with berths aiid toilet 
accommodation; an attendant pressed clolhes, served rooming 
coffee, etc., while the inclusive chaige was tthe equivalent of the 
jrd-dass rail fare.) 

Apart from strictly engineering details, pneumatic tyres con- 
tributed to the improvement of these vehicles, and by their 
absorption of road shocks permitted the use of lighter and im- 
proved coach work, the construction of which has become as 
much an engineering as a coach-building matter, because of the 
extensive use of pressed steel and aluminium panels, brackets, etc. 
During the same period the design of taxicabs made relatively 
little progress, but this was due to police regulations which were 
formulated in the earliest days of motor-cars, and their enfoi ce- 
ment prevented the adoption of modern chassis designs. More- 
over, the market being a small one, few makers were tempted to 
build them and the result was stagnation in design. (See also 
Omnibus.) 

Creeper-track Machines^Before 1914 the caterpillar or 
( reeper-track principle of propulsioii was main^ used on agri- 
cultural tractors and for special cro8S<ouiitiy service overseas. 
The principle was developed very largely for inilitary purposes 
(tanks) from 1914 to 1918, but up to 191S the tracks were of 
metal, noisy in operatioa and very costly to maintain where run 
on hard roads, although quite satisfactoiy on dirt roads, sand or 
lK)ggy land. Shortly after 1918 experiments were made with 
tracks of rubber and canvas, and this fonn of track, known as the 
Kegresse, soon proved that it could travel as well and nearly as 
fast as pneumatic tyres on the road, traverse the snow-coverod 
roads and passes of the Alps and Pyitnees and negotiate success- 
fully a journey across the Sahara desert or other sandy wastes. 
Apart from agricultural machines, however, the creeper-track 
principle appears to have its greatest application for military and 
overseas purposes. 

Motor fire-engines have almost completely ousted horse-drawn 
I si cam-driven fire pumps, and as a general rule they are driven by 

a powerful petrol engine, through a special design of gear-box 
which permits of the power being transmitted either to the road 
wheels or to a rotary pump, generally of the turbine type, be- 
cause of its high efficiency, and the fact that when drawing from 
a hydrant the initial water-pressure in the main is fully utilized. 
(See also Fire-engine.) 

Among vehicles specially designed for municipal purposes the 
Karrier and the Pagcficlcl are examples. The former is a machine 
which sprinkles and sweeps the road and automatically collects 
the dust into a tipping body (Plate, fig. 2). It is operated by one 
man, is capable of easy manoeuvring and consequently may be 
employed at all hours of the day or night ’/dthout interference 
with other traffic. The Pagefield machine is intended primarily 
for the collection of house refuse and consists of a wagon with a 
telescopic tipping platform, provided with elevating screws and 
winding gear. Refuse is collected in horse-drawn low-built con- 
tainers and at predetermined stations a wagon arrives with an 
empty container, the wagon platform is tipped, its telescopic 
■ ramps extended and the empty container lowered. After this the 

i full container is hauled up into its place and then lowered to the 

travelling p)Osition for conveyance to the refuse destructor or tip. 
iiy this means enormous quantities of refuse can be dealt with by 
a comparatively small staff and equipment. In both the examples 
named the requisite power for the {sweeping, winding and elevat- 
ing mechanisms is provided by the engine through a special 
I arrangement of gears. . j-a r 

\ £ngines« — Commercial vehicle engine requirements diner irorn 

those of other vehicles mainly in the necessity for maximum fuel 
j <*conomy, reliable service and durability. A fuel saving of 5% to 
>0% is of little importance to the owner of a private car but 
very important to the owner of a fleet of omnibuses, and to 
it a designer is justified in adopting every known means short 
uf increasing the running speeds unduly beyond those which may 
he met by the ordinary materials of commerce. Maximum eco- 
nomy of fuel can be obtained only by using a high compression 
ratio, but this must be limited by the commercial fuels available. 
For these reasons the side-by-side valve type of engine with a 
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detaohable bead is the one noost commonly employed, as in prao 
tioe at gives smooth tunning, the valve tappets rio not need fre- 
quent adjustment, sttch adjustment is easily effected, and decar- 
bomizihg of the combustion chamber is a simple matter. Collec- 
tively these features spell commercial efficiency. Four-cylinder 
eiagmes are in the majority, but there is an increasing tendency to 
use six-cylinder engines for large passenger vehicles. Carbuteta- 
tion, ignition, lubrication and other details conform to the gener- 
ally accepted practices in use on motor engines. Electric starting 
and lighting are not practicable for goods^livery vehicles en- 
gaged on short distances with many stops, because the travelling 
time is too shoit to keep the batteries charged. For long distaince 
work and on passenger service vehicles electric lighting and start- 
ing arc generally adopted. The unit method of constnictfcm in 
which engine, chatch and gear-box are combined has been widely 
used for units up to about 30 h.p., but above that power it is more 
usual to employ separate units. Water cooling is employed for 
ail but light parcel carriers, when the engines 0,10 sometimes air 
cooled. Water circulation is generally effected by the natural 
process of convection, but in high-duty engines it is assisted by a 
pump, ki London-type omnibuses the ratio of engine power, at 
1,000 revolutions per minute, to total weight is in the region of 
4 brake horse-power per ton, but for motor-coaches, in which high 
point-to-point speeds must be maintained and the vehicle be 
capable of ascending gradients of i in 4, the ratio is usually nearer 
6i b.h.p. per ton. For other classes a usual ratio Iks in the 
region of 5 b.h.p. per ton, with a minimum of about 15 khp. 
Engine speeds rarely exceed 2,500 revolutions per minute for pas- 
senger vehicles and 1,600 r.p.m, for heavy goods vehicles. The 
latter type should have good pulling caiiacity at low speeds, with 
a torque curve fairly flat in its middle range. In Great Britain 
petroleum spirit or a mixture of petroleum and benzol ate the 
principal fuels. Paraffin is not in much favour for use on road 
vehicles but k much used for agricultural tractors. From 1914 
to 1918 many vehicles were run on coal-gas, which was stored in 
fabric envelopes at low pressure or in steel cylinders under high 
pressure. An alternative was to generate gas from coke or char- 
coal in a producer carried on the vehicle. Alcohol-bcnxoi-petrol 
mixtures were also used during the same period but found little 
favour. On the continent, however, the use of alcohol and pro- 
ducer gas has continued to find adherents, but so long as petro- 
leum remains available at commercial prices alternative fuels are 
likely to receive little encouragement. The Diesel or heavy-oil 
type of engine makes steady progress in commercial use. 

Clutchesi Oear-boxes, etc^The tendency is to fit fabric- 
faced plate clutches in preference to the cone or the multiple 
mctal-plale type, for the reason that they arc smooth in action, 
easy to adjust and maintain, and make gear changing easy because 
the spinning parts are of fight weight and have low inertia. Except 
for small load vehicles, four speeds forward and one reverse are 
provided, the top speed generally being a direct drive. A usual 
range of speed ratios from engine to propeller shaft is approxi- 
mately as follow:— first 5; second 3; third 1-75; fourth i; reverse 
(min.) 5; reverse (max.) 7 5 to 1, respectively. Sideways or 
clash engagement gears are most common and although open to 
many objections are reliable and efficient. Attempts have befen 
made to supplant them by ingenious inventions, but the old- 
fashioned type still remains the most popular and reliable. Chain- 
driven gear-boxes, with sliding couplings for engagement, have 
been used, particularly on London buses, but they are expensive 
and heavy, and their advantage of silent running has lost impor- 
tance since the introduction of the gear-grinding process, Which 
makes spur gears practically noiseless. 

There are two chief methods of driving-axle construction, e.g., 
the solid-forged and built-up types. In the former the imposed 
load is borne by a forged-steel axle shaped like a double-handled 
banjo, the driving and differential gears being mounted in a casing 
fitting to the banjo portion, whilst the wheels are mounted on 
the ends and the driving shafts pass through the hollow ends. 
This type is adopted extensively. The built-up type, in which the 
load and gearing are carried entirely by cast casings, finds little 
favour in Great Britain, but Is much used by Continental builders. 
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For taxicabs and small deliver}* vans the final drive is generally 
by bevel gearing with a ratio of about 4-8 to i, but for other 
types, and particularly for large passenger vehicles, axles are 
mo.sily worm-dri\ en. For heavy-duty lorries, however, the double- 
reduction gear, by bevel and spur gears, continues in favour among 
some makers. Axle gear ratios vary from 6V to i for small vans 
up to 12 to 1 for heavy goods vehicles. For large passenger 
vehicles the ratio ranges between 7^ and 8\ to i, according to the 
class of service. The old system of transmission by chain from 
a differential countershaft to the road wheels is now employed 
mainly on steam wagons. Front axles are invariably of the Acker- 
mann lyjie. consisting of a load-carrying beam with pivoted stub 
axles on which the wheels are mounted. The stub axles are inter- 
connected with each other, and to the steering gear, by levers 
and connecting rods. When front-wheel brakes are fitted the 
beam must be made strong enough to resist the braking torque in 
addition to the load carried on the axle. 

The demand for greater loads and increased speeds has neces- 
sitated better braking facilities. These have been secured by fit- 
ting brakes to both front as well as rear wheels, or by the addition 
of powor-muliiplying devices, operated by mechanical, hydraulic 
or vacuum means, or by a combination of both methods. Modern 
brakes, when properly adjusted, ha\e an efficiency in some cases 
appro.ximating to looCr on hard, dry roads. 

The spring-suspension system presents great dilhculties because 
of the widely v arying loads which have to be dealt with. To meet 
these and to ensure .smooth riding springs are generally made of 
.semi-elliptic shape and of considerable length and breadth. The 
comi)ined length of one front and one rear spring in the case of a 
large pa.sscnger vehicle is rarely less than 6 $% of the wheel base. 
Springs must of necessity be made comparatively stiff and of small 
camber in order to avoid wide differences in platform height be- 
tween the laden and unladen conditions, and to minimize these dif- 
ferences auxiiiar}’ springs or rubber buffers are frequently fitted. 

Steam Wagons. — Interest in steam wagons appears to centre 
chiefly in Great Britain, though British makers in 1928 exported 
10 South America. India, South Africa and Central Europe. For 
heavy loads over short or long distances steam wagons compete 
well with petrol wagons. In the over-t>*pe the engine is mounted 
above a locomotive-type boiler, whilst in the under-type the boiler 
is usually of the vertical pattern. 

As in all other branches, the years since 1918 have pro- 
duced many improvements in 
.steam wagons. When compound 
engine^ are used the high-pressure 
cylinder is about 4Un. diam., 
the low pressure 7 Jin. diam. and 
the piston-stroke from 7in. to 
fein.. whilst in twin-cylinder, high- 
pre.-.sure engines, the bore varies 
from Oir;. to 7in. and the stroke 
from Sin. to loin. Steam pres- 
sure.s vary from 215 to 275 lb. 

[jcr .-q in. The grate area is about 
and the total heating 
.‘‘Urface from 6o.sq.ft. in the ca.se 
of vtriif ’J water-tube boilers to 
qosq ft in the fire-lube loco-type. 

Two repre.-eritaiive makers are 
Foden and SVntinel, The farmer 
employ' a lofo-type boiler with 
a compound engine either 
mounted abo.t the boiler or below the frame, the drive being 
taken by a iv.o-'peed gear and single chain to the rear axle. The 
latter emplovs a vertical water-tube boiler ffig. 2a), the inner 
'•hell of W'hich h ,s helical -.shaped indentations to receive diago- 
nally disposed w i/^ r-tube.s. an arrangement which avoids the need 
for stay rod.s; ihf outer shell may be removed for cleansing the 
water spaces and ; jbe.s. The Sentinel engine has two high-pressure 
cylinders and is slung beneath the frame, its poppet valves being 
op(irated by a camshaft. The r rank-ca.se incorporates a two-speed 
arid differential gear from which the final drive to the rear wheels 


is by separate chains. The Yorkshire wagon is remarkable chiefly 
for its return-tube boiler (fig. 26), the barrel of which is placed 
transversely across the front of the wagon, with the fire-box in 
the centre, thus dividing the products of combu.stion into two 
streams, each returning to a central smoke-box and uptake. A 
vertical compound engine, with its axis lying parallel to the centre 
line of the wagon, is employed, and drives a differential shaft, 
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FI6. ARRANGEMENT OF BOILER FITTINGS FOR W. G. WAGON 

! w'hence the final transmission is by a separate chain to each r(':ir 
wheel. The Atkinson wagon also employs a vertical water-tubt* 
boiler, but its engine is of the two-cylinder uniflow type, slung 
under the frame. This wagon has no change-speed gear, and llu- 
final drive is transmitted by a single chain to the rear axle. In a 
Sentinel rigid-frame six-w^hecled steam wagon the four rear wheel.s 
are coupled in pairs by roller chains, so that the driving and 
braking effort is shared by four wheels. 

Electric Vehicles. — Electric vehicles which depend upon a 
storage battery for the source of current, although limited in their 
sphere of action by the battery capacity, have been dcvelojiid 
and used to a considerable extent. There appears to be nn 
standard form of chassis design, as is the case with petrol ve- 
hicles, neither is there any agreement on the relative merits ot 
transmission by one or two motors. The motors, however, are 
usually of the .series-wound type, driving the road wheels througli 
spur gearing or by chains. The battery capacity ranges from 
30 to 35 miles per charge, and the maximum .speed is 14 to 15 
m.p.h. for small vehicles, and 9 to 10 m.p.h. for the heavier type, 
the restricted range and low speeds necessarily limiting the scoi)e 
of application to such purposes as factory* and railway platf(mm 
trucks, municipal vehicles and town delivery vans. 

The trolley bus is a type of vehicle to which much attention 
was directed during the years 1918 to 1928 as a means of solving 
the problems of tramway engineers who were faced with tin* 
necessity of replacing worn-out rails and rolling stock. It is :m 
electrically propelled vehicle which collects its source of energ.' 
by means of a trolley arm from a pair of overhead cables. < > 
stead of a single cable and rail return as used on many trillin'. '^ 
systems. It is capable of being steered and brought to the i'egi 
of the foot-path for picking up and setting down passengers nin 
in this respect has many advantages over tram-cars, but it 1“ 
one of the chief advantages of motor-bus service in that it ni fst 
necessarily follow the route of the overhead cable. Uiilil‘‘ 
battery-propelled vehicle, however, it may be run at speeds < 
parable with those of petrol buses, has a high rate of acfelcniiJ‘j” 
and low energy cost per bus mile, but at best it is considered 
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as a vehicle for use in the transition stage from rail-bound tram- 
cars to free-moving motor-buses. {See also Internal Combus- 
tion Engine; Omnibus; Fire-engine.) 

Materials.— T he following is a list of materials used in the 
manufacture of parts: cylinders, close-grained cast-iron; inlet valves, 
3% nickel or medium-carbon steel; exhaust valves, case-hardened 
nickel, 25% nickel or stainless steel; pistons, close-grained cast iron 
or aluminium alloy; piston rings, close-grained cast iron; gudgeon phis, 
3% nickel, nickel-chrome or low-carbon steel case-hardened ; gudgeon- 
pin bushes, phosphor bronze; connecting rods, nickel, nickel- 
chrome, medium-carbon steel or duralumin; bearings, tin-base white 
metal; crankshaft, -fjo nickel, nickel-chrome, chrome- vanadium or 
medium-carbon steel; camshaft, 3% nickel or low-carbon steel, case- 
hardened ; fly-wheel, close-grained cast iron, malleable cast iron, cast 
steel or mild steel; crank-cases and gear-cases, aluminium alloy or 
close-grained cast iron; gear wheels, case-hardened nickel or oil- 
hardened and tempered nickel-chrome; gear shafts, oil-hardened and 
tempered 3^0 nickel or nickel-chrome; driving worms, case-hardened 
low-carbon steel or 5% nickel-chrome; worm-wheels, phosphor 
bronze; front-axle beams, medium-carbon steel or 3% nickel; front- 
axle stubs, 3% nickel; solid-type rear axle, 3% nickel or medium- 
carbon steel; built-up type rear axle, cast steel or medium-carbon 
steel casings with 3% nickel or medium-carbon steel sleeves; steering 
levers, 3% nickel or medium-carbon steel; frame, 1% nickel or 
medium-carbon steel; brake shoes, malleable cast iron, cast steel or 
(lie-cast aluminum alloy; brake liners, asbestos fabric; clutch liners, 
asbestos fabric, leather or cork; brackets, levers, etc., mild steel 
stampings; differential cages, malleable cast iron or mild steel stamp- 
ings; exhaust manifolds, cast iron or malleable cast iron; inlet 
manifold, aluminium alloy ; springs, silico-mangancse or chromo- 
vanadium; wheels, mild steel, cast steel or aluminium alloy. 

HiBi.iuURAPiiY. — There are but few books on this .subject, but a 
large amount of technical information will be found in the Proceedings 
(1013-27) of the Institution of Automobile Engineers. See the 
following volumes: — Agricultural Tractors, xii. and xvi. ; Axles {Live), 
X,; Automobile Calculations, xvi.; Battery and Petrol Vehicles, xix.; 
Brakes, xix.; Chain Drives, xvi.; Coke Fuel for Commercial Vehicles, 

xvi. ; Colonial Vehicles, xx.; Engines for Commercial Vehicles, x.; 
Electric Vehicles, xiiii.; Four-wheel Brakes, xviii.; Four-wheel Drive, 
X.; Gas Traction, xv,; Gear Grinding, .xiv., xvi., xvii. ; lI'Hvy Com- 
mercial Vehicles, viii.; Lubrication of Commercial Vehicles, xviii.; 
Motor Fuel Research Report, xix.; Multi- Axle Vehicles, xviii.; Multi- 
Wheel and Track Machines, xvii. ; Petrol-Electric Bus, xix. ; Pneumatic 
Tyres for Heavy Loads, x.x.; Rail-less Trolley Traction, xvii.; Road- 
less Vehicles, xvii.; Springs, xvi., xvii., xx.; Steam Commercial Vehicles, 

xvii. ; Tractors, xviii.; Worm Gearing, vii., xi. See also: — Heap, Petrol 

Cars and Lorries (1922, Pitman) ; Judge, Motor Manuals (1925-26, 
Chapman and Hall) ; Russell, Motor Trucks and Automobile Motors 
(1918, Pitman) ; Jones, Steam Road Vehicles (1923, Tliffc) ; Winiperis, 
Application of Power to Road Tran '-port (Constable); Page, Modern 
Motor-Truck Design (1921, Constable); Schaefer, Motor-Lorry De- 
sign and Construction (Crosby T..ockwood) ; Elliott, Automobile 
Chassis (McGraw^ Hill) ; Oliver, Motor-Coach Painting (Crosby) ; 
Lewis, Liquid & Caseous Fuels (Constable); Heavy-Motor-Car {Use 
and Construction Order {1004) and Amendment Orders (/«;2? and 
1927), i.ssucd by H. M. Stationery Office, London. See also volumes 
of The Automobile Engineer (lliffe). Motor Transport (Iliffe) and The 
Commercial Motor (Temple Press). ( 0 . W. W.) 


IN THE UNITED STATES 

The World War gave a powerful impetus to the commercial ve- 
hicle industry, not only bccau.se of the large numbers of trucks, 
ambulances and other vehicles required at and near the battle 
fronts, but because in some of the countries involved the intense 
industrial activity overtaxed the capacity of the railroads and 
called for the provision of additional means of transport. The in- 
dustry, particularly that branch of it devoted to the production of 
heavy trucks, outgrew the normal demand for its prociucts, with 
the consequence that it suffered a serious setback during the in- 
dustrial depression of 1921. Probably the mo.st noteworthy de- 
velopment in the field of commercial vehicles during the 
which followed the war was the great increase in speed. At the 
beginning of this period all but the lightest classes were fit ed 
with solid rubber tyres, which, together with the poor state of the 
roads in the United States, limited speeds to 15 or at most 20 m, 
fierhour. In 1928 most of the new vehicles w^e 
pneumatic tyres. Development of the so called gian pn 
tyre for use on commercial vehicles of the 
during the war period. Tyres as large as 12 in. in width were pro- 
duced, but it was found that 10 in. was the 
account of the impossibility of handling the la g 
event of trouble on the road. 


This limitation led to the development of the six- wheeled ve- 
hicle (classified into rigid and flexible six-wheelers im England, of 
which the “rigid” with 4-whecl drive is the dominant type). 
The U.S. Bureau of Roads showed that the maximum stress de- 
veloped in the roadway by a six-wheeled vehicle is much less than 
that developed by a four-wheeled vehicle of equal weight, and sev- 
eral State legislatures recognized this advantage of the six-wheeler 
and raised its weight limit over that of the four-wheeler. In the 
United States the six-wheeler was first marketed as an omni- 
bus. 

Development in Design. — ^The increase in the speed of com- 
mercial vehicles called for more powerful brakes, and four-wheel 
brakes were largely adopted. These permitted of stopping in little 
more than half the distance required with rear-wheel brakes, pro- 
viding the operator was capable of applying them to the point 
of practically locking the wheels. This, however, was beyond the 
strength of the average driver, and power brakes were applied on 
most of the faster commercial vehicles. One form of brake-apply- 
ing mechanism, operated by the vacuum in the inlet manifold 
of the engine, was known as a booster or amplifier. Generally the 
connections were such that the pull exerted on the brake linkage 
by a piston in a cylinder was directly proportional to the pressure 
exerted by the operator on the brake ix*dal. The operator’s pres- 
sure on the pedal and the air prc.ssurc on the piston combined to 
apply the brakes. Another device brought out in 1927 to assist the 
operator’s control of a heavy truck is the Bethlehem torque am- 
plifier, by means of which most of the energy required for steering 
a heavy vehicle could be derived from the engine. 

Up to 1926 practically all trucks were equipped with four-cylin- 
der engines, but with the demand for increased .speed engines of 
greater power were necessary, and many manufacturers then 
adopted the six-cylinder type. Another effect of the demand for 
increased .speed was the adoption of multiple, speed transmissions. 
Up to 1920 the larger trucks generally were provided with four 
forward speeds. But if a truck was to be capable of high speed 
when light and at the same time capable of carrying a full load 
under bad traction conditions, it must have a range of gear speeds 
of about 8 to I. Such a range couk* not be adequately covered 
with only four gear changes, and trucks designed for this wide 
range of adaptability were often provided with transmissions giv- 
ing seven forward speeds. 

New Types of Engines. — Several firms in Germany in 1926 
and 1927 equipi)ed trucks with light, high-.speed Diesel engines. 
A 5-ton truck of this type ecjuipped with a six-cylinder 70 h.p. 
engine operating normally at 1,300 r.p.m., was exhibited at the 
commercial vehicle show in London in 1927. These Diesel engines 
burned a cheaper fuel (gas oil) than the ordinary truck engines, 
and also used it more econoinicaliy, consuming about 0-45 ik per 
hp.-hr. at full load, as compared with o-6 lb., of the common truck 
engine, while at part load its showing was even better. 

In France, beginning in 1923, the Government sought to stimu- 
late the use of producer gas fuel for trucks and other commercial 
vehicles, the producer gas itself being generated on the vehicle 
from charcoal or artificial fuels. At first a good deal of trouble 
was encountered by the engines becoming dirty from impurities in 
the gas, but devices to cleanse or wash the gas gradually eliminated 
this trouble. 

In 1928 five firms in the United States manufactured electric 
commercial vehicles operated from storage batteries. The capaci- 
ties of these vehicles ranged from \ to 7i tons. The lighter ve- 
hicles had a speed limit of about 1 5 m. per hour and the heavier 
of 10 m. per hour, while the distance covered on one charge of 
the battery ranged around 50 miles. While the largest user in the 
United States was the American Railway Express Company, these 
vehicles were also used to a considerable extent by department 
stores, large bakeries, creameries and meat products firms. The 
electric truck had proven to be economical in operation, but de- 
pendence upon charging stations and low speed retarded its rate 
of growth. At the commercial vehicle show in London in 1927 
two trackless trolley vehicles were shown, one a six-wheeled 
double-deck omnibus. These vehicles took their current from 
overhead wires by means of a flexibly-supported trolley pole. They 
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were much lighter than storage battery vehicles, but required an 
ox'crhead street electricity supply. In 1928 approximately 360 
trolley buses of this type were in use in England. 

Transportation by Motor Truck.-^The truck was first used 
chiefly for transportation over short distances, in ser\ices in 
which horses had been used previously; but as its speed and 
reliability increased the motor truck served between points at 
greater distances. The maximum distance over which it was 
proiitablc to ship goods by truck as compared with shipment by 
railroad dejx'nded upon numerous factors that varied according 
to the circumsunces. This limiting economic radius constantly 
increased as the mechanical details of the trucks were more thor- 
oughly worked out and as {in the United Slates) the roads im- 
proved. 

Some of the reasons which prompted many shippers to employ 
motor trucks for shipment o\er comparatively long distances 
wore: reduced cost of packing, loading and unloading, since 
motor transport requires fewer handlings; saving of time; reduc- 
tion of capital lied up in empty containers, quick delivery of 
perishable goods and elimination of the otherwise necessary 
>ystem of depots. 

.■\n important development in the co-ordination of railroad 
and highw’ay transport was the introduction of container service 
by several of the railroads in the United Slates beginning in 
iq2 2. Containers with a framework of steel sections and with 
sheet steel covering. 7 ft. 2^. in. long, 9 ft. in. wide and 8 ft. 
2 in. high, were used for shipping iess-lhan-carload" lots of mer- 
chandise. These containers W’eighed about 3,000 lb. and could 
be loaded with merchandise up to 7,000 lb., making the loaded 
container a capacity-load for a 5-ion truck. Six of these con- 
tainers could be placed side by .«;ide on a 48 ft. low-side gondola 
car by means of a crane. Loading and unloading the container 
while on the truck made it unnecessary for the shipper and con- 
signee to have a crane. At the beginning of 1928 three of the 
larger railroad systems of the United Stales offered container 
service between certain of the more important cities along their 
lines. 

Motor Omnibuses. — The earl>- buses were similar in design, 
so far as the chassis was concerned, to the early motor trucks. 
\ great step in advance was made when the safely bu.<5 w’as de- 
veloped in 1922. A.** compared with earlier buses, the chassis w’as 
considerably lowered and tread widened; the vehicle, more- 
over. had an engine of increased power and w^as equip[)cd with 
air brakes. In city bus services, where constant stops and starts 
have to be made, the ordinary sliding gear tran.smi.ssion did not 
prove as saiisfactor>’ as it had in passenger car w^ork, partly be- 
cause the con.stant operation of the clutch and the shift lever were 
a strain on the driver, and partly berau.se the shocks due to 
constant clashing of the gears were injurious to all parts of the 
transmission line. It w^as for this rea,son that electric drive was 
introduced. 

An electric generator of the compound-wound type was direct- 
connected to the gasolene ( petrol j engine, supplying current to 
either one or two enclosed electric motors carried on the chassis 
frame to the rear of the generator, and connected to the rear axle 
by means of driving shaft.s with universal joints. Speed control 
wa.^ effected almost entirely by means of the engine throttle. Elec- 
trical tran.smission equipment wa.s more expensive, heavier and 
somewhat le.-s efficient than a mechanical transmission, but it 
possessed the ad -w ant aces of a smooth and uninterrupted accelera- 
tion from a stand.^till to a maximum speed. .Such an acceleration 
as.sured greater romfort to passengers; maintained a fa.stcr 
schedule; and relitved the strain on the driver, thus tending to 
reduce accidents 

In 1927 a new' de.sicn of bus. known as the street-car tyiie, 
made its apfxjarance. Its object was to provide greater seating 
capacity for the same over-ail dimensions and weight. In the 
prototype, the Twin-Core h tw'o separate engines were employed, 
one under the seats at ea^h side of the bus. each engine driving 
one of the rear wheels. In later designs a .single engine unit was 
used, located transversely at the exfreme rear. In the.se later 
vehicles the gas-electric system of transmission was employed, 


which afforded greater liberty in respect to the location of the 
engine. That portion of the frame at the forward end of the 
chassis which is ordinarily occupied by the engine was rendered 
available for seating space, and the provision of doors at both 
ends made continuous circulation possible and speeded up traffic. 

In 1926 a type of long-distance bus came into use in which the 
rear half of the floor was raised about 2I ft. above the forward 
half, the roof over the rear being equally raised, in the form of 
a monitor, thus affording a clear \dsion in all directions. This 
so-called '‘observation" bus originated in California, but during 
the first few' years of its existence found its widest application in 
continental Europe. The space under the floor of the rear, 
elevated compartment was used for luggage. 

Travelling by Motor Bus.— In 1927 it was possible to travel 
by motor bus between practically all of the larger cities of the 
United States, and in 1928 a plan of through transportation by 
bus between New York and San Francisco was in effect. Travel 
by motor bus was slower than by train, but fares in general were 
somcw'hat lower and for many people the bus was more conveni- 
ent, picking them up practically at their door and carrying them 
closer to their destinations. Applications for franchises for new 
bus lines generally were fought by the railroads, while, on the 
other hand, the railroads engaged in bus tran.sportation themselves, 
either directly or through .subsidiary conx)rations. In Jan. 1928. 
the American Railway Association at a meeting in Chicago 
formally organized a Motor Transport Division. 

Before entering into rivalry with the railroads the motor bus 
had become a serious competitor to electric railways. After early 
opposition to bus service the street railway interests gradually 
recognized the bus as a legitimate factor in local transportation, 
and so proceeded to .share in its exploitation. According to a 
census made by Bus Transportation, at the beginning of 1928, 
8,482 buses were being operated in public services by American 
electric railway companies and their subsidiaries, while railway 
companies and their subsidiaries at the same time operated 994 
buses. A very large number of buses (about 32,000 at the be- 
ginning of 1927) were used in carrying pupils to and from public 
and private schools. 

The following table .shows figures relating to the production and 
registration of commercial motor vehicles in various industrial 
countries; 


r 

! Motor Truck Production 

Motor I'ruck Registration 

N'ears 

..S.A. 

1 

; (’anada 

1- . ... 

U.reiit 

Britain 

u..s..\. 

Great 

Britain* 

Ger- 

many 

1911 . 

' lo.oSi 

1 


20,000 

s.S.oiR 

4,. 106 

1014. 

1 ^ 5 . .A 75 

i 


85,000 

93.122 

9,630 

ior8. 

! 250 



525,000 

t> 4,399 


igu). 

1 

j ;,tig 9 





igi’i. 


I . 5 ,i 4 « 




31 . 3^5 

ig22. 

1 241,049 

i 


i,.i75,725 

237,000 



j 

jg,220 

21,604 




ig24. 


1 





1925. 

1 


b 

0 

0 




1926. 

1 j 





102,061 

1927. 

1 4 . 55,019 



2,941,930 

412,374 



♦(irtat Britain registrations in this table include both vehicles and 
hac:kneys. 


The average wholesale value of trucks produced in the United 
States decreased from $1,970 in 1911 to $880 in 1926. Of the 
trucks produced in the United States in 1926, 13*1% had a capacity 
of i Ion or less; 04-6%, i ton; 9.5%, li tons; 4*7%» 2 ton.^: 
3*2%, 2\ tons; 1.4%, 31 tons; 1-4%, 5 tons, and 2-1%, over 5 tonv 
BiDUOORApfiy.—^rupp, Economics of Motor Transportation (1Q24) • 
Hauer and Scragg, Hus-Operalin^ Practice (1925); hme. Mot rr 
Truck Transportation (1921); White, Motor Transportation of 
Merchandise and Passengers (1923). (P. M. H ) 

MOTRIL, a town of southern Spain in the province <»i 
Granada, at the foot of an offshoot of the Sierra Nevada and on 
the edge of a rich alluvial plain, about i m. from the Mcditer 
rancan and 40 m. S.S.E. of Granada. Pop. (1920) 16,809. 
climate is semi-tropical, and the vega or plain of Motril has been 
found peculiarly adapted for the culture of sugar-cane and suga*'- 
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beet. In the district, and especially at Salobrena, 3 m. W., there 
are numerous sugar-factories; cotton is also grown and manufac- 
tured, and alcohol, flour, soap, iron goods and cotton stuffs are 
among the other industrial products. The neighbourhood is rich 
in zinc and lead; and copper is also found. Grapes, barley, esparto 
grass, dry figs, almonds and zinc arc exported. 

MOTT) LITCRETIA (Coffin), (i793“i8^o)> American re- 
former, was born at Nantucket, Mass., on January 3, 1793. At 
13 she was sent to a Friends’ boarding school, at Nine Partners, 
near Poughkeepsie (N.Y.), where James Mott (1788-1868), 
whom she married in 1811, was then teacher. Both husband and 
wife took an active part in the campaign against slavery. About 
1840 Mrs. Mott took up the cause of woman’s rights. In the 
course of their work she and her husband travelled extensively 
on lecture tours. In 1S48 she addressed the Anti-Sabbath Con- 
vention in Boston, and with Elizabeth Cady Stanton, whom she 
had first met in London in 1840, called a convention “to discuss 
the social, civil and religious condition and rights of women,” 
which met at Seneca Falls, and passed a “Declaration of Senti- 
ments,” modelled on the Declaration of Independence. Mrs. Mott 
died on Nov. ii, 1880, near Philadelphia. 

See James and Lucre tia Mott; Life and Letters (1884), edited by 
their grand-daughter, Mrs. Anna Davis Hallowell. 

MOTTEUX, PIERRE ANTOINE (1663-1718), English 
translator and dramatist, of French parentage, was born at 
Rouen on Feb. 25, 1663. After the revocation of the Edict of 
Nantes he settled in London with his kinsman and godfather, Paul 
Dominique Motteux. He acted as an auctioneer of pictures, and 
in 1706 he had a shop in Lcadenhall Street for the sale of lace, 
stuffs, Chinese and Japanese commodities, duly advertised in the 
Spectator by his friend Richard Steele. After six years in Eng- 
land he began to edit the monthly The Gentleman's Journal, which 
contained verses by himself and by the chief wits of the day. In 
1693 he edited the third book, hitherto unpublished, of Sir 
Thomas Urquhart’s translation of Rahdais, and in 1694 he com- 
pleted Urquhart’s work by a translation of the fourth and fifth 
books. The translation, though not to be compared with the racy, 
nervous writing of Urquhart, shows a perfect mastery of colloquial 
Engli.sh and an intimate sense of Rabelais’s meaning. His History 
of the Renowned Don Quixote de la Mancha (1701), “translated 
from the original by many hands and publi.shed by Peter Mot- 
teux,” is one of the most ma.stdly and spirited tran.slations in 
English. He also wrote several pilays, including I^ove's Jest ( 1 696). 
His later years appear to have been given to the shop in Leaden- 
hall Street. He was murdered on Feb. 18, 1718, at a brothel near 
St. Clement’s Church, London. The m,anner of his death was 
no criterion of his life, which appears to have been sober. 

An excellent life bv Henri van Laun is profi' ''d to the 1880 reprint 
(4 vols.) of j. G. Lockhart’s edition of Motteux’s Don Quixote. 

MOTTEVILLE, FRANCOISE BERTAUT DE (r. 

1621-1689), French memoir writer, daughter of Pierre Bertaut, a 
gentleman of the king’s chamber, married in 1639 Nicolas I,#ang- 
lois, seigneur de Motteville. president of the C hambre des Comptes 
of Rouen. He died two years later at the age of 82, and in 1642 
the queen summoned Mme. de Motteville to court. Her chief 
work is her Memoires, which are in effect a history of Anne of 
Austria, written briefly till the date of Mme. de Motteyilles 
return to court, and then with fullness. Th^y give a f.iith*ul 
picture of the life of the court at that time. , . ^ 

The best edition of her Memoirrs is that of M. F. 

Paris, 1891, 4 vols.) ; Eng. trans. (3 vols., 1002). See also E. Angot, 
Dames du grand sitcle (1919). 

MOTTL. FELIX (1856-1911). German nmduclor anri com- 
poser, was born near Vienna, and studied 

servatoire. He made his name as a conductor of apners . . 

and in 1876 was engaged for (he Rtn Parlsruhe 

reuth. From 1881 to 1903 he was conductor 
Opera, where he produced many works of ^agn . tj 
I» im h, direttoi the perfoM " r»'"” 

Bayreuth. In later years he visited London an 

in 1904 he was made a director of the ^^^my “f Mus^ at 

Berlin. He composed some operas, of whic - ,? < 


(Weimar, 1880) was the most successful, and numerous songs 
and other music. He died at Munich on July i, 1911. 

MOUCHEZ) AMEDEE ERNEST BARTHELEMY 

(1821-1892), French astronomer, was born at Madrid of French 
parent.s on Aug. 24, 1821. At the age of 16 he entered the naval 
school at Brest, and then followed a naval career of distinction. 
On June 27, 1878, he was made director of the National Observa- 
tory with the rank of rear-admiral. The 14 years of his director- 
ship were marked by a great increase in the activity of the 
institution. A spectroscopic depiartment was established, and the 
gigantic task of re-observing all Lalandc s stars was completed. 
He published 21 volumes of Annales, and the first two volumes of 
the Catalogue de Vobservatoire de Paris; founded the Bulletin 
astronomique, and set on foot two schools of practical astronomy, 
one at Paris, the other at Montsouris, for the siK^cial instruction 
of naval and military officers, explorers and surveyors. His most 
memorable work was the inauguration of international co-opera- 
tion for charting the heavens. The advances in stellar photography 
made by Paul and Prosper Henry and others suggested to him 
the magnificent idea of obtaining, through the collaboration of 
astronomers in all parts of the world, a chart of the entire celestial 
sphere containing more than fifty million stars, which should faith- 
fully record in future ages the positions of the stars at the end of 
the igth ccntur\\ He died suddenly at his country seat at Wissous, 
near Antony, on June 25. 1892. 

See Month. Notices Roy. Astr. Society, liii. 226; Observatory, xv. 303 
tl). Klunipke) ; Nature, xlvi. 253; Rapport annuel sur Vobservatoire 
de Paris pour Vannee 1892. 

MOUFLON or MUFLON) the wild sheep {Ovis musimon) 
of Corsica and Sardinia, where it is now very local. The ewes 
are hornless. The rams ( arry good horns, and in summer show 
a conspicuous light saddii* -shaped mark on the otherwise dark- 
coloured coat. The Armenian mouflon (0. gmelini) of Persia 
and Armenia is a larger and redder sheep, with the horns curving 
in the reverse direction. A third, smaller species ( 0 . ophion) 
inhabits Cyprus. Sec Sheep. 

MOULDING in architecture and the decorative arts, a varia- 
tion and modelling of a surface in a hand, approximately continu- 
ous, whose profile or section is either always the same, or whose 
changes are rhythmically repeated. Mouldings are usually classi- 
fied and named according to their nroliles. in three general classes 
— ^flal or angular, single curved and conu’iound. 

Flat or Angular Mouldings.^— (i ) The band, face, or facia: 
A continuous member with a flat surface, parallel to the general 
surface of the wall or feature which it ornaments, and either pro- 
jecting from, or slightly receding into, this surface. An inclined 
facia is one whose surface is neither horizontal nor vertical. (2) 
The. fillet, listel, or rev,nla: A band or facia, relatively narrow, and 
usually projecting. Its most common use is to separate curve 
mouldings, or to finish them at top .ind bottom. (3) The chamfer 
or bevel: An inclined band, facia or fillet, obtained by cutting off 
a projecting edge. (4) Splay: A large bevel. 

Single Curved Mouldings,--(i) The cavetto: A hollow 
moulding whose section approximates a quarter circle, quarter 
ellipse, or similar curve, with its top and bottom tangent or nearly 
tangent to horizontal and vertical lines, respectively. (2) Scotia: 
A somewhat similar hollow’ moulding, whose section is more than 
a quarter circle or quarter ellipse, so that fiortions of it recede 
beyond the general fare decorated, forming, thus, a sort of groove. 
^3) Flute: A small groove of either semi-circular, semi-elliptical, 
or segmental section. (4) Ovolo: A convex moulding, whose pro- 
file approximates a quarter circle or quarter ellipse. (5) Torus: 
A convex moulding whose profile approximates a semi-circle, or 
semi-ellipse. (6) Roll moulding, or bowiell: A convex moulding, 
whose profile approximates three quarters of a circle, generally 
used to decorate a projecting edge. (7) Astragal: A small torus, 
sometimes with fillet attached below. (8) Apophyge: A small 
cavetto, occurring at the top or bottom of a column, baluster, 
vase or similar form. 

Compound Mouldings* — (i) The. cyna recta: A projecting 
moulding, of which the portion closest to the original sutface is 
convex, while the more projecting portion is concave ; used both 
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as a crowning mould, when it is sometimes known as a cymatium, 
with the convex portion below, and also as a base, with the con- 
vex portion uppemiost. (j) The cyma reversa or ogee: A pro- 
jecting moulding, with the portion nearest the original surface 
concave, and the more projecting part convex. This, like the cyma 
recta, can be used either as a cap or base moulding. (3) The 
bird's beak or thumb moulding: A moulding with the lower part 



(A) GREEK CYMA REVERSA WITH THE WATER LEAF. (C) GREEK CYMA 
RECTA WITH ANTHEMIONS, (Dj GREEK OVOLO WITH EGG AND DART. (I) 
CLASSIC ENTABLATURE. (M. N) ROMAN BASE AND CAPITAL. <S. T) 
GREEK BASE AND CAPITAL. (F) BYZANTINE DENTIL. (G. H, J. K) ROMAN- 
ESQUE. (B. L) ENGLISH GOTHIC, (E) ELIZABETHAN. (0) CAVETTO AND 
TORUS, (P> SCOTIA. (Q) TORUS. (R) OVOLO 

conca\e, and the upper, more projecting part, convex. The two 
curves, however, do not merge into each other as in the cyma 
reiersa, but intersect in a sharp edge. (4; Keel-moulding: A pro- 
jecting moulding, consisting of a roll moulding or bowtell, wdth 
a small fillet attached at its nio.st projecting point. 

Decorations. — Mouldings may also be classified according to 
whether the surface i.s entirely continuous or undet orated, or 
whether it is carved. In classic art, decorations almost standard 
have been developed for various typjes of mouldings; these decora- 
tions. in all case?, are .such a? to cm])ha.size the general shape or 
proiile of the moulding, and .so to enipha.si/e its contour. In gen- 
eral. they are. based on carving upon the surface of the moulding 
ornaments whose basic element.'; are. in elevation, or front view, 
curve.*; .‘;imi].jr to tho.se of the profile of the moulding. These 
i-tandard dec oration.s are as follows : ( i i For the ovolo, the egg and 
dart; in which egg-.‘*haf)cd .solids, with .semi-elliptical, projecting 
frames alternate with long, narrow dart or arrow shapes. The 
points of greatest projection of the egg, the dart or arrow, and of 
the frame are all on the surface of the ovolo. (2) For the torus, 
'iOreath fornr ; in which many parallel leaves circle the moulding, 
or band? of guilluche (q.i.), in which small bands are represented 
as interlacing and winding around circular buttons. (3) For the 
ajiiragal. the bead and reel ( m c Blad-Mouldinx) ; in which long, 
narrow, oval beads allerna:c wiih .‘^hort reel or wheel-shaped 
forms. ^4; For the cyma recta, cither .Mjccessions of anihemion 
fc/.Z'. I. lotus and honeysuckle forms, or ef'^e successions of acan^ 
thus leaves, either close together or connected by, S-seroIls. (5) 
For the cyma reversa, the water leaf or Lesbian leaf, which exists 
in tw'o forms, simple and complex. In the simpler forms this 
((insists of a generally heart-^iiajx-d leaf, with a deeply marked 
rmd-rib, and usually a rai.sed Irirne, alternating either with a dart 
shape, or a smaller and simpler leaf. In the more complex forms, 
used by the Romans for large n»ouldings, the decoration consists 
of a frame similar in .shape to the frame of the simpler leaf. 


Within the frame, instead of a leaf surface, there is a deeply cut 
bunch of acanthus foliage, or a little flower. In general, it must 
be remembered that many mouldings which to-day are undec- 
orated, were painted in Greek, Romanesque and Gothic work. 

Egyptians, Hittites, Aegeans.— The historical use of mould- 
ings in the Western world seems to have developed from two, 
and perhaps three sources: Egyptian, Hittite and possibly Doric 
or Hellenic. In Mesopotamia, where the chief building material 
was brick, mouldings were rare or absent in architecture, although 
they probably occurred in wooden furniture. In Egypt, on the 
other hand, w^here first reeds and mud, and later stone were the 
most common materials, the use of a cornice consisting of a 
cavelto above with a small torus below was universal. The torus 
was usually painted to represent a bunch of reeds tied together, 
and the cavelto with a series of vertical forms, as though to repre- 
sent the tops of reeds used as walling. Many remains of stone 
bases, in Hittite sites, show that moulding was a common form 
of Hittite decoration, and Hittite influence may account for simi- 
lar forms in Assyrian art and the Persian interest in mouldings 
on their columns. In Aegean art, on the contrary, mouldings are 
of little import aiu'e, except in the one ca.se of the echinus (q.v.), 
or ovolo used as the capital of a column, as in the stair hall of the 
palace at Cnossus (c. 1500 n.c.), and the door of the tholos of 
Atreus at Mycenae (c. 1200 b c.). The latter is noteworthy in that 
the echinus is carved, and that below it is an apophyge decorated 
with little, vertical leaves, a form of ornament that also appears 
on certain early Doric capitals. 

Hellenic Influx into Eastern Mediterranean. — This 
brought a new interest in mouldings, perhaps from an origin in 
common with the Hittite interest. At first this was tentative 
only, especially in Greece proper, and the Doric order makes 
but little use of mouldings except fillets, a small bird beak as 
a drip at the top of the cornice, and a cymatium on the .sloping 
cornice of a pediment. The most important use of moulding is 
that in the echinus of the Doric capital, which is probably a de- 
vcloj)ment of earlier Aegean forms, and in the delicate moulcling.s 
which form the echinus of the anta (f/.r.) capital. In the ovolo 
of the echinus there is a continual development from broad, flat, 
elliptical, much projecting profiles in the early work, through 
greater and greater refinement, until in such late work as the gntc 
of the Agora at .Athens, its .sections is almost a straight line. 

The greatest development of Greek moulding tame through the 
lonians of A.sia Minor, and the adoption, throughout the Greek 
world, of the Ionic order, w'hich originated in Asia. In this order, 
the rectangularity of the Doric yielded to the greatest pos.‘;ible 
graciousnes.s of moulded surface, and the profiles of the cyma 
recta of the cymatium, the ovolo and cyma reversa of the bed 
mould, and the torus and .scolia of the ba.se represented, in many 
ca.ses, the supreme refinement and perfection of curve to which 
such moulding.s can attain. It is characteristic that these mould- 
ings wore almost all quirked (having the convex portion brought 
sharply in at the top to cmpha.size shadow, and in the cym:i. 
reversa, the concave portion also similarly brought out). Fur- 
thermore, Greek moulding profiles are always characterized by a. 
constantly changing radius of curvature, and their decorations 
cut with the most cx(|uisitc delicacy. 

Roman Architecture. — Mouldings are generally larger 
bolder and more obvious, with sections in monumental wxrk usu- 
ally approximating circular curves, and the units of decoration 
more widely spaced and thicker, in order to count more strongl> 
at their usually greater distance from the eye. than in the smaller 
Greek examples. In the effort to obtain decorative richnes.';. the 
Romtins also experimented with various new moulding ornamen' 
such as fish scalt^s or imbrications, spiral ropt? mouldings, ru\^^ 
of flat, vertical leaves, etc. The results, while usually well coni' 
posed and gorgeous in effect, often backed the delicacy of Greek 
examples. In liuildings of a smaller scale, .such as the hoibes at 
Pompeii, all types and characters of mouldings were used: 
elliptical sections and quirks were common, as well as bevels, in 
dined planes and sharp, deep hollows. 

Eastern Empire — Byzantine art, with its love of 
cately carved, flat surfaces, naturally modified the classic preu- 
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iJcnts, and tended to substitute Hat, inclined faces for all the 
classic mouldings, replacing richness of curved surface by rich- 
ness of carved ornament. 

Early Romanesque World.— This brought a new feeling into 
moulding design. Unable, through crudity of technique, to 
achieve either the refinement of classic profile or the intricacy 
of Byzantine carving, its mouldings are of the simplest, consist- 
ing usually of the roll moulding, or bowtell on the edges of arches, 
etc., and occasional cavettos and cynia reversas on string courses 
(horizontal mouldings), cornices and the abaci, or top members, 
of column capitals. With the developing techniqi;e of the later 
Romanesque period, more complexity of mouldings followed. 
In many 12th century buildings there is a close approximation 
of the Roman decorative mouldings, especially in Tuscany, south 
Italy and Provenqe. In Lombardy the development was toward 
delicacy of scale and a rich use of such simple ornaments as spiral 
llutings. Norman builders, both in France and England, decorated 
their mouldings by breaking them into zig-zags, covering them 
with chevrons, projecting pyramids and birds’ heads. 

The Late 12th and 13th Centuries. — Gothic mouldings 
on the continent of Europe still remained simple in profile, 
and were usually confined to roll mouldings and occasional deep 
hollows. In cornices and abaci, however, much greater variety 
was common; cornices w'ere often of cyma profile, or consisted 
of a cavetto and a torus; decoration with rows of crockets was 
frequent. Toward the end of the 13th century, the use of the 
keel moulding for arches, vault ribs, etc., became almost universal, 
.ind during the 14th century all mouldings became more and more 
delicate and attenuated, a development which reached its climax 
in the complex arch, rib and pier mouldings of 15th and i6th 
(cntury flamboyant work. These flamboyant mouldings were of 
I he greatest variety, usually with alternations of .sharply project- 
ing members, and deeply shadowed hollow's; inclined fillets were 
common and the mouldings of arches and piers, arches and cor- 
nices, and gables and cornices w^ere carved as interpenetrating 
or crossing each other. 

English Gothic. — This w'as entirely different. In (he 13th cen- 
tury, Early English and Decorated styles arch mouldings were 
(’iiorniously complex, formed of successions of alternately pro- 
jecting and receding rounded members, sometimes with inclined 
lillcts separating them, sometimes without fillets, so that the 
M'clion formed a continuous, nuicii waved line. Cornices were, 
however, simple, and hollow' members were frequently decorated 
with ball-flowers or pyramid-flowers. Toward the end of the 
Decorated period (q.v.) mouldings became simpler, and their 
hollows more shallow, and in the Perpendicular period (g^v.), a 
i!cneral flatness of effect was common. A characteristic feature 


of Perpendicular mouldings is the pairing 0^ tw'o cyma curves, 
and the separation of two such pairs by a wide and shallow hol- 
low'. A great richne.ss of carved decoration occa.sionally took the 
place of earlier richness of profile and hollow members w'ere 
^ arved with realistic vine patterns, or rhythmical repetitions of (ly: 
I'udor rose, or of square projecting blocks, carved with heraldic 
insignia or rosettes. During the late Gothic period, both on the 
continent of Europe and in England, the development of wood 
panelling created new moulding forms of small scale as decora- 
tions around panels Panel). The most common form was a 
^mall cyma reversa, sometimes with a bead 0^ astragal at the 
eiigc of its concave part, whiih was turned toward the panel. 

Renaissance Mouldings.--Thesc w'cre based on classic 
l)recedent. The greatest differences were in the early transitional 
Renaissance style, in which rope mouldings, scale decoration and, 
fHcasionally, naturalistic leafage, w’cre common. 

Renaissance and Baroque the iniaginativc freedom of the period 
led to an almost similar freedom from classic correctness. .0 
Rcneral forms of importance ciystallized from this variety. J ne 
much contorted contours of Spanish Baroque, and the ^ 

•Stic, projecting oval mouldings of the styles ot Louis . . an 

(sec Louis Styles) are typical of late Renaissance 

Mohammedan. -In the Mohammedan countries, "louldmgs 
were always subsidiary to surface dccoratiL*n ^ot^ in modelling 
and colour. Projecting corners were often softened by 10 m 


ings, treated like colonnettes, and moulded cornices occasionally 
occurred, in Egypt, the Moorish countries and Turkey. In many 
cases the cornices were supported by stalactite (q.v.) ornament. 
Generally speaking, Mohammedan mouldings throughout were of 
delicate scale and small projection. 

India.^ — Here, on the other hand, design was of the great- 
est complexity and variety. In much earlier work, in the north, 
Greek influence may be seen, but in all the styles through- 
out the peninsula an inordinate love of complex and repeater! 
.shadow lines led to tremendously complex and crowded combina- 
tions of mouldings, frequently covering large vertical surfaces. 
These mouldings were of all possible profiles; cymas, toruses, 
fillets, bands and ovolos. The ovolo and the torus were often 
decorated with fish scale or leaf forms, whose effect approximates 
that of the egg and dart. A somewhat similar richness of mould- 
ing invention can be found in the great Cambodian ruins of 
Angkor Wat. 

Far East. — Chinese and Japanese mouldings arc simple, and 
usually restricted to the masonry bases of wooden buildings, 
wooden doors, stelae (upright memorial structures), and the like. 
The usual panel mould is a torus of slight projection, but the 
bases are frequently deeply cut and powerful in design. A note- 
worthy characteristic is that the base of a building or stele may 
be carved as though it had legs, like a piece of furniture. 

Modern. — Modernistic de.sign is chary in its use of mould- 
ings, which some of its exponents consider unnecessary, and 
therefore to be avoided. Simplified approximations of classic 
forms are found, especially in Scandinavian and American mod- 
ernist work. Where mouldings are found they are used with the 
utmost freedom from precedent, as in the typical flat, horizontal 
cymas that formed a band around the ‘ Austrian Building” by 
Jo.scf Hoffman, at the J’aris Exposition des Arts Ddeoratifs 
(1925). {Sec Order and the various historical articles on archi- 
tecture.) 

Sec also V^ioIIot»I(?-l)iic, Dretionnuirr Rarsonne, art. “Moulure’’ 
(1854-75). (T. F. H.) 

MOULINS, a town of central France, capital of the depart- 
ment of Allier, 121 ra. by rail N.W. of Lyons. Pop. (1926), 20,- 
305. The town is situated on the right bank of the Allicr, which 
is here crossed by an t8th century bridge about 1,000 ft. in length. 
Moulin.s did not attain any importance, till the i4lh century, be- 
fore which it consisted chiefly of some mills belonging to the 
dukes of Bourbon. About the middle of that century it became 
the residence of the dukes and in the lute 15th century the capital 
of the duchy. The mediaeval town occupied a small area. The 
cathedral consists of a huge choir of the 15th and 16th centuries, 
and a modern nave in early Gothic s*> !e, terminated by tw'o towers 
with .stone spires. The church [>ossesse.s a fine triptych attributed 
to Domenico Ghirlandajo (cl. 1494). A scjuare tower of the 14th 
century (used as a pri.son) is the chief relic of the chateau of 
the dukes of Bourbon, and there is a belfry of the 15th century. 
Part of an old Jesuit college serves as the court-house, which con- 
tains an archaeological museum. The library, which possesses a 
valuable Bible of 1115, is part of the hotel-de-ville. Numerous 
mansions of the 15th and 16th centuries border the streets of the 
old quarter. The town is the seat of a prefect, a bishop and a 
court of assizes, and has tribunals of first instance and commerce. 
It makes beer, cloths, chemicals and furniture. 

MOULMEIN or MAULMEIN, the port and headquarters 
of Amherst district and Tenasserim division of Lower Burma. 
Pop. (1921) 61,301, and the increase in the last half of a century 
has been very slight. Ship-building, which formerly was an im- 
portant industry, has now been given up, but there is still a con- 
siderable export of teak and rice, and there are several steam rice- 
and saw-mills. There is railway connection with Rangpon from 
Martaban, on the opposite bank of the Salween, and from Moul- 
mein itself a railway runs southward to Ye, and is being con- 
tinued to Tavoy and probably to Siam. River steamers run from 
Moulmein up the Salween and several of its chief tributaries. The 
town is protected from the sea by Bilugyim island, and the ap- 
proach of the port is from the south, pilots being taken aboard at 
Amherst. The picturesque port, however, is silting up. 
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MOULTON, LOUISE CHANDLER (1835-1908), Amer- 
ican poet, story-writer and critic, was born in Pomfret (Q)nn.), 
April 10, 1835, and w^as educated there and at Miss Willard’s 
seminary in Troy (N.Y.). In 1855 she married a Boston pub- 
lisher, William I’. Moulton, who brought out her earliest literary 
work in the True Flaf:. Her first volume of collected verse and 
prose. This, That and the Other (1854), was followed by a story, 
Juno Clifford (1S55 ). and by My Third Book (1850). Her literary 
output was then interrupted until 1873 when she resumed activity 
with Bed-time Stories, the first of a series of similar volumes. 
Through her critiques and literary’ letters contributed to the New 
^’ork Tribune and Boston Herald as well as her Boston salon and 
her books, she became w’idely known. In 1876 she published a 
volume of notable Poems (English ed., Swallow-Flights ^ 1877) 
and visited Europe, where she began close and lasting friendships 
with men and women of letters. Thenceforward she .spent the 
summers in London and the re.st of the year in Boston, where 
her salon was one of the principal resorts of literary talent. Her 
later books include In the Garden of Dreams (1889), verse: 
several volumes of prose fiction: and travel sketches. She died 
in Boston, Aug. 10, 1908. 

See Lilian Whiting, Louise Chandler Moulton, Poet and Friend 
(ipio). 

MOULTON OF BANK, JOHN FLETCHER MOUL- 
TON, Baron (1844-1921), British law’yer, was bom at Madeley, 
Salop, Nov. 18, 1S44. Educated at Kingswood School, Bath, and 
St. John s College. Cambridge, he was elected a fellow of Christ’s 
College, and in 1874 was called to the Bar. He specialized in 
patent law, and rapidly acquired a large and lucrative practice, 
becoming a Q.C. in 1SS5. He sat in parliament for Clapham 
( 1SS5-6) and Launceston ( 1898-1906 ). In 1906 he w'as appxiinted 
a lord justice of appeal, and in 1912 a lord of appeal in ordinar>% 
with the title of Lord Moulton of Bank. He died in London on 
March 9. 1921. During his years on the bench, he rendered 
distinguished scientific service to the country, as first chairman 
of the medical research committee under the National Insurance 
Act ( 1912 ), and. during the World War, as chairman of the com- 
mittee on chemical products and high explosives and director 
general of explosive supplies in the Ministry of Munitions. He 
was also chairman of the British Dyestuffs Corporation (1919). 

MOULTRIE, WILLIAM ( 1730-1S05), American soldier, 
was bora in Charleston, S.C,, on Nov. 23, 1730. His father, a 
physician, and a graduate of the University of Edinburgh, mi- 
grated to Charleston before 1729, The son w’as elected to the 
provincial assembly in 1754, 1769 and 1772. Although he was 
connected by many ties to the British, he espoused the American 
cause on the outbreak of the Revolutionary War, and was a mem- 
ber of the provincial congress of South Carolina in 1775-76. On 
Ft. John.'-on, on James island in Charleston harbour, he raised what 
is said to have been the first American battle-flag — ^bluc. with a 
white crescent in the dexter corner, inscribed with the word 
“Liberty"; the flag was devised by him in Sept, 1775. In March, 
1776, he took command of a palmetto fort which he had built on 
Sullivan’s island, off Charleston, which he held against the attack 
of Admiral Sir Peter Parker on June 28, and which soon after 
the battle was renamed Ft. Moultrie by the general assembly. He 
was thanked by Congress and was made a brigadier-general in the 
continental army in .Sept, 1776. He dislodged the British from 
Beaufort, S.C., in Feb. 1779, and made it possible for the city of 
Charleston to put it.self into a stale of defence. He was one of 
those who advised against the surrender of Charleston, where he 
commanded the garrison until the arrival of General Benjamin 
Lincoln. His imi)ri.sonment after the .surrender of Charleston 
(May, 1780) lasted until Feb. 1782. In 1782 he was made a 
major-generd. He was governor of South Carolina in 1785-87 
and in 1792-94. He died in Charleston Sept. 27, 1805. 

He wrote Memoirs of the Revolution so far as it Related to the 
States of North and South Carolina (1802). 

MOULTRIE, a city of southern Georgia, U.S.A., the county 
seat of Colquitt county; served by the Atlanta, Birmingham and 
Coast, the Georgia and Florida and the Georgia Northern railways. 
ITie [population was 6,789 in 1920 (41% negroes) and was esti- 


mated locally at 9,000 in 1928. It has a cotton mill, a meat-pack- 
ing plant, an overall factory, saw mills and turpentine plants, and 
is the trade centre and shipping point for a rich agricultural region. 
The city was founded in 1856 and incorporated in 1859. 

MOUND, now used in the sense of a pile or heap of earth, 
especially such a pile raised over a grave or burial-place, a 
tumulus, or as a means of defence, and so used to translate Lat. 
agger. The word is obscure in origin, but was early influenced by 
“mount,” i.e.y hill; Lat. mans, montis, A connexion with O.Eng. 
mund, guardianship, hand, has been suggested. 

MOU^ND-BUILDERS, in North America, the name given tc 
the prehistoric inhabitants who chiefly centred in the valleys of 
the Mississippi and Ohio. The remarkable mounds, which have 
given occasion for the name, are fortified enclosures and tumuli 
of the most varied appearance, round, conical, or in the shape of 
animals. They are scattered over an immense tract of country 
from the Great Lakes to the Gulf of Mexico, and from the Rockies 
to the Atlantic, but are specially frequent in the valley of the 
Mississippi, along its left tributaries, in Arkansas, Kansas and the 
basin of the Ohio. But the old theory that the mound-builders 
were a distinct race of highly civilised agriculturalists, who had 
lived from remote antiquity in the regions of the mounds and wen 
eventually exterminated by the nomadic hordes coming from 
the northward, represented to-day by the present Indians, is no 
longer supported by the principal American ethnologists, who 
hold that the Indians are their descendants. 

In Ohio there are thousands of mounds, some in the form of 
circles, others four-sided, and in a few cases eight -sided. Some- 
times a square and a circle are united. Altar-mounds, small 
rounded heaps of earth, are found in Ohio. At their centre is a 
basin-.shaped mass of hard clay showing effects of fire. The.sc 
basins are 3 or 4 ft. across, and contain ashes and charcoal. Upon 
these altars are found many objects. 

The most famous mound in Ohio is the “Great Serpent,” in 
Adams county. It lies upon a narrow ridge between three streams 
which unite. It is a gigantic serpent made in earth. Across the 
widely opened jaws it measures 75 ft.; the body ju.st behind the 
head measures 30 ft. across and is 5 ft. high; and, following the 
curves, the length is 1,348 ft. The tail is in a triple coil. In 
front of the monster is an elliptical enclosure with a heap of 
.stones at its centre. Beyond this is a form somewhat indistinct, 
thought by some to be a frog. 

In Wisconsin the most interesting mounds are the effigy mound.'^ 
—earthen forms of mammals, birds and reiitiles — ^usually in 
groups and of gigantic size. Among them are buffalo, moose, elk. 
deer, fox, wolf, panther and lynx. Some panthers have tails 350 
ft. long, and some eagles measure 1,000 ft. from tip to tip oi 
outspread wings. Occasionally the figures are cut or sunk in \hv 
earth, and near them are hundreds of simple burial mounds. Tlu* 
purpose of these effigy mounds is probal)ly totemic, and they 
were objects of worship as guardians of the villages. 

Further south in west Tennessee another class of mound 
found. This contains graves made of slabs of stone set on edge. 
The simplest have six stones, two at the sides, two at the ends, 
one at the top and one at the bottom. Sometimes there is one 
of these graves on a mound, sometimes many. In one, 12 m. from 
Nashville, 45 ft. across and 12 ft. high, were found a hundred 
skeletons, mostly in stone graves ranged one above the other 
The skeletons in the upper graves had been buried stretched 
full length. The lower graves were short and square, and tli-' 
bones in them had been cleaned and piled in little heaps. 

The mound-builders were Stone Age men, and made. 
beautiful objects of stone, shell, bone and beaten metals hu' 
they had no knowledge of smelting. That they were not one ; 
is proved by a study of the skulls from the mounds. 

Authoritixs.— E. G. Squicr and 2 . H. Davis, Ancient Monuments rt 
the Mississippi Valley (i£»7) ; I. A. Lapham, Antiquities of Wn^consm 
(1855) ; Stephen D. Pcct, Emblematic Mounds; Cyrus Thomas, 

Mounds of the Northern Sections of the United States,” in the hV 
Report (Washington, 1887), “Mound Explorations” In the 
Report (1894) of the Bureau of American Ethnology; C. Tnomi 
Earthworks of Ohio (1889) ibid Problem of Ohio Mounds ’ 
Whittlesey, Ancient Works in Ohio (1852) . ( 0 . G. b. t 




MOUNTAIN PEAKS OF GREAT HEIGHT IN VARIOUS PARTS OF THE WORLD 

• D I o Mount 28.265 ft. 5. Mount Ushba won from Leksyr Glacier In the Central 
1- The Ruwenzori Mountains. Central Africa, * cverest Caucasus. Asia, altitude 15,400 feet. 6. The Matterhorn, in the Alps. 

Cook in the Southern Alps, New Zealand, el. 12.349 ft.^ 3. wiounx ^ Switzerland, el. 14.782 't. The mountain is viewed from Iho tn.ni.ii«H 
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MOUNDSVILLE) a city of West Virginia, U.S.A., the coun- 
ty seat of Marshall county; on the Ohio river, 12 m. S. of Wheel- 
ing, at an altitude of 690 ft. It is served by the Baltimore and 
Ohio Railroad and river steamers, and i m. W. is Langin Field, a 
landing ground of the Army Air Corps. The population was 
10,669 in 1920 (89% native white) and was estimated locally at 
15,000 in 1928. It is a coal-mining centre and has glass works, 
zinc smelters, aircraft factories and various other manufacturing 
industries, with a total factory output in 1925 valued at $8,075,- 
533. Natural gas is in use. Moundsville was laid out in 1831 and 
incorporated as a town in 1832. In 1866 it was consolidated with 
Elizabethtown, half a mile from the river (founded 1798), and 
was chartered as a city. At the mouth of Grave Creek, nearby, 
may be seen one of the largest remaining earthworks of the 
Mound-Builders. 

MOUNET-SULLY, JEAN (1841-1916), French actor, was 
born at Bergerac, on F'eb. 28, 1841. He entered the Conservatoire 
at the age of 21 and took the first prize for tragedy. He served in 
I he war of 1870-71, and had almost decided to remain in the 
army, though he had been acting for two years before the war. But 
in 1872 he was asked to play the part of Oreste in Andromaque at 
the Comedie Fran^*aise. His success in that part assured his 
return to the stage, and in 1874 he became a societaire. Perhaps 
his most famous role was that of Oedipus in UOedipe roit by Jules 
Lacroix. This was first performed in the old Roman amphitheatre 
at Orange in 1888. Mounet-Sully’s other famous parts were 
Achille in Racine’s Iphigenie en AuUde, Hippolyte in PhMre, 
Hamlet, the title parts in Victor Hugo’s Hermni and Ruy Bias, 
Francis I. in Le Roi s^amtise, and Didier in Marion Delorme. He 
was created chevalier of the Legion of Honour in i88g. He wrote 
a play, La Buveuse de larmcs, and in igo6, in collaboration with 
Pierre Barbier, La Vieillcsse dc Don Juan in verse. Mounet-Sully 
died in Paris on March i, 1916. 

MOUNT, WILLIAM SIDNEY (1807-1868), American 
artist, was born at Setauket, Long Island, N.Y., on Nov. 26, 
1807. He studied in the schools of the National Academy of De- 
sign, New York, and in 1832 was made a full academician. Among 
his better-known works are “Turning the Grindstone” and “Farm- 
er s Nooning,” Jonathan Sturgis collection; “Turn of the Leaf,” 
Lenox library. New York; “Bargaining for a Horse,” New York 
Historical Society; “Raffling for a Goose,” M. 0 . Robert’s collec- 
tion; “Long Story,” Corcoran art gallery, Washington, and “War 
News,” Metropolitan Museum of Art, New York, He died at 
Setauket, Long Island, on Nov. 19, j 868. His brother, Shepard 
Alonzo Mount (1804-1868), also an artist, best known as a 
portrait painter, became a National Academician in 1842. 

MOUNTAIN, properly connotes a natural elevation of the 
earth’s surface superior in height to that of a hill; but the dis- 
tinction often deixjnds on the prominence of a given elevation in 
relation to its surroundings. 

For the classification of mountains according to the various prorcsses 
of iheir formation, sec Geograi’UY and Geoixicy, 


MOUNTAIN, THE (La Montapie), the name applied dur- 
ing the French Revolution to a political group, whose members, 
called Montagnards, sat on the highest benches in the Assemb y. 
The term, which was first used during the session of the Legis a- 
live Assembly, did not come into general use unUl after the 
meeting of the National Convention in Sept. 1795 ; during their 
struggle with the Girondists, the Montagnards gained tne upper 
liand in the Jacobin club, and for a time Jacobin and Montagnard 

were synonymous terms. . . . 

MOUNTAIN ASH, an urban district of Glamorganshire, 

Wales, in the Aberdarc valley on the Cynon, » 

tary of the Taff i8 m N.E. of Cardiff, served by the G.W.R. 

I'oJ. (1921) 43,207. A branch of the Glamorganshire canal 

lisAroughlhe ^lace. At the beginning o the « 

Mountain Ash was a small village knowm only by 

of Aberpenar, but from 1830, with the 

lieries, the population rapidly . l . g,rine of 

of 10,304 ac. and comprises, besides Mountain ^ * 

villages, the chief being Cwmpenar, Penr i^vlci cr, 
and Ynysybwl. The development of the region . 


the coal exporting phase in the rise of the South Wales industrial 
area. Trade depression after the World War has seriously affected 
this region. Mountain Ash shares with Merthyr and Aberdare 
the services of a stipendiary magistrate. 

MOUNTAIN ASH (Pyrtis Aucuparia). A tree of the rose 
family (Rosaceae: tribe Pomeae), native to Europe and Asia, 
so called from its resemblance to the true ash in its smooth grey 
bark, graceful ascending branches, and the form of the leaf. It is 
known in Scotland as the rowan tree. The mountain ash attains 
a height of 50 ft. and is widely cultivated for its handsome foliage 
and bright red clustered fruit both in Europe and North America 
where it is sparingly naturalized. The American mountain ash 
(P. americana), a similar but smaller tree, likewise grown for 
ornament, is native from Newfoundland to Manitoba and south to 
Now York and Minnesota and in the mountains to North Carolina 
and Tennessee. The still smaller often shrublike western moun- 
tain ash {P. sambacifolia) occurs from Labrador to New England 
and north-westward to Alaska and Washington and southward in 
the Rocky Mountains to Colorado and Utah. By many botanists 
the mountain ash is separated from the genus Pyrus and regarded 
as part of the genus Sorbm. 

MOUNTAINEERING, the art of moving about safely in 
mountain regions avoiding the dangers incidental to them and 
attaining high points difficult of access. The basis of it is dis- 
covery, and in its methods it bears a strong likeness to navi- 
gation, demanding many of the same qualities, such as foresight, 
endurance and ceaseless vigilance. It often resembles arctic 
exploration and, as its scale increases, partakf*s more and more 
of the character of a military expedition. It forms two main 
divisions, rockcraft and snoweraft. Rockcraft consists in the 
intelligent choice of a line of route and in activity and gymnastic 
skill to follow the line chosen. In snoweraft the choice of route 
is the result of a full understanding of the behaviour of snow 
under a multitude of varying conditions; it depends largely upon 
experience and much less upon agility. The dangers, to avoid 
which the craft of climbing has been developed, are of two main 
kinds; the danger of things falling on the traveller and the danger 
of his falling himself. The things that may fall on him are rocks, 
ice or snow, and he may fall from any one of them or into crevasses 
in ice. There are also dangers from weather. Thus in all there 
are eight chief dangers. 

Falling Rocks^ — ^Every rock mountain is falling to pieces, the 
process being specially rapid above the snowline. Rock faces are 
constantly swept by falling stones which it is generally possible 
to dodge. Falling rocks tend to form deep and wide channels 
(couloirs) in a mountain face and these channels have to be 
ascended with caution, their sides being often safe while the 
middle is stone-swept. Stones fall more frequently on some days 
than on others according to the recent weather. Local experience 
is a valuable help on such occasions. The direction of the dip of 
rock «itrata often determines whether a particular face is safe 
or dangerous. The character of the rock must also be considered. 
Where stones fall frequently debris will be found below, whilst 
on snow-slopes falling stones cut furrows which are visible from 
a great distance. In planning an ascent of a new peak such traces 
must be looked for. When falling stones get mixed in consider- 
able quantity with slushy snow or water, a mud avalanche is 
formed (common in the Himalaya). It is necessary to avoid 
camping in its possible line of fall. 

Failing Ice^ — ^The places where ice may fall can always be 
determined beforehand. It falls in the broken parts (seracs) of a 
glacier and from overhanging cornices formed along the crests of 
narrow ridges. Large icicles are found on steep rock faces, and 
these fall frequently in fine weather following cold and stormy 
days. They have to be avoided like falling stones. Seracs are 
slow in formation and slow in arriving (by glacier motion) at a 
condition of unstable equilibrium. They generally fall in or just 
after the hottest part of the day and their debris seldom goes 
far. A skilful and experienced ice-man will usually devise a safe 
route through the most intricate ice-fall, but such places should 
be avoided in the afternoon of a hot day. Hanging glaciers (i.e., 
those perched on steep slopes), often discharge themselves over 
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Steep rock faces, the snout breaking off at intervals. They can 
always be detected by their debris below. Their track should be 
avoided. 

Snow Avalanches. — These mainly occur on steep slopes when 
the snow is in bad condition, early in the year, or after a fresh 
fall. Days when snow is in that state are easily recognized and 
then it may be inadvisable to traverse snow-slopes which at other 
times may be as .^afe as a high road. Beds of snow collected on 
rock ledges in bad weather fall off when a thaw comes and are 
dangerous to rock-climbers. Snow which has recently fallen 
ut)on ice-slopes is always liable to slip off bodily. Such falling 
masses generally make the lower part of their descent by couloirs. 
Snow avalanches never fall in unexpected places, but have their 
easilS’ recognizable routes, which can be avoided in times of 
danger by experienced mountaineers. 

Falls from Rocks. — The skill of a rock-climber is shown by 
his choice of handholds and footholds and his adhesion to those 
he has chosen. Much depends on a correct estimate of the fi^'m- 
ness of the rock w^here weight is to be thrown upon it. Many loose 
rocks are quite firm enough to bear a man s weight, but expe- 
rience is needed to know which can be trusted, and skill is 
required in transferring the weight to them without jerking. On 
all difficult rocks the rope is the greatest safeguard for all except 
the first man in the ascent, the last in the descent. In such places 
a party of three or four men roped together 15 or 20 ft. apart 
will be able to hold up one of their number if only one moves at 
a time and the others are firmly placed and keep the rope tight 
between them, so that the fall of an indi\ddual may be arrested 
before his velocity is too great. In very difficult places help may 
be obtained by throwing a loose rope round a projection above 
and pulling on it; this method {abseil) is specially valuable in a 
difficult descent and has been skilfully developed by Austrian 
climbers. 

The rope usually employed is a strong manila cord, though flax 
and silk are used by some. On rotten rocks the rope must be 
handled with special care lest it should start loose stones on to 
the heads of those below, and similar care is needed for hand- 
holds and footholds. When a horizontal traverse has to be made 
across difficult rocks, a dangerous situation may arise unless there 
be firm positions at both ends of the traverse. Even then the end 
men gain little from the rope. Mutual assistance on hard rocks 
lakes all manner of forms; two or even three men climbing one 
upon another's shoulders or holding up an ice axe to form a foot- 
hold for the leader. The great principle is that of ro-oi)eralion, 
all the members working with reference to the others and not as 
independent units: each when moving must know what the man 
in front and the man behind are doing, .\fter bad weather steep 
rocks are often found covered with a veneer of ice (verglas) 
which may even render them inaccessible. Climbing irons (cram- 
ponSy steigciscii) are useful on such occasions. 

Ice and Snow-slopes. — Crampons are also most useful on 
ice or hard snow, as by them step-cutting can be reduced and the 
footing at all limes rendered more secure. True iVe-slopes are 
rare in Europe though common on tropical mountains, where 
newly fallen snow quickly thaws on the surface and becomes sod- 
den l>eIow, so that the next night’s frost turns the whole into 
a ma.ss of solid ice. An i( e-slopc can only be surmounted by step- 
cutting. For this an ice-axe is needed ( picket, piolet), the com- 
mon form ha\ing a .steel head with an adze-like blade on one .side 
and a long spike on the other at the end of a stick a.s long as 
from the elbow to the ground. This ser\'es also as a walking-stick 
and is furnished with a spike at the foot. .Snow sIope.s are very 
common and usually easy to ascend. A big crevasse called a 
bergsehrund is often found at the j)oint where the steeper final 
slofX's join the glacier or snowneld. Such sr.hrunds are generally 
too wide to stride across and a -now bridge must be sought, not 
to be crossed without careful tf -'ing and a painstaking use of the 
rojK*. A stCQ) snow-slope in bad rondition may come away bodily 
in the .shape of an avalanche. Such .slofK?s are less dangerous if 
ascended directly rather than obliquely; for a line of steps cross- 
ing the slofie tends to sever it and cause a part to break away. 
New snow Jjdng on ice is specially dangerous. Experience is 


needful for deciding on the advisability of advancing over snow 
in doubtful condition. Snow on rock is usually rotten unless it 
be thick; snow on snow is likely to be sound. A day or two of 
fine weather brings snow into sound condition. Snow cannot lie 
at very steep angles, and seldom exceeds an angle of 40®, though 
it often deceives the eye. Icc-slopcs may be much steeper. In 
early morning snow is usually hard and safe, but in the afternoon 
quite soft and possibly dangerous; hence on big mountains a 
large portion of the work is done before dawn. 

Crevasses. — These are the slits or chasms formed in the 
substance of a glacier, mainly at right angles to its line of move- 
ment as it passes over an uneven bed. They may be open or 
hidden. In the lower part of a glacier they are open. Above the 
snowline they are frequently hidden by arched-ovcr accumulations 
of snow and the detection of them then requires care and expe- 
rience. After fresh snow they can only be discovered by sound- 
ing with the pole of the ice-axe, or by looking to right and left 
where the extension of a hidden crevasse may he traceable. The 
safeguard against accidents is the rope and no one should ever 
cross a snow-covered glacier unless roped to one, or better to two. 
companions. 

Weather. — Cold and wet bring the menace of frostbite to toes 
and fingers, but the main group of dangers caused by bad weather 
centres in the changes it makes in the condition of snow and 
rock, making ascents suddenly perilous which before were easy 
and so altering the aspect of things as to make it hard to find the 
way or retrace a route. Speed is of vast importance as giving the 
weather less time for change, so that, broadly speaking, the difii- 
culty of a mountain varies as the height and distance of its sum- 
mit from the nearest bed. In storm the man who can work by 
comf)ass has great advantage over a merely empirical follower 
of his eyes. In large snowfields it is, of course, easier to go wroni; 
than on rocks, but a trained intelligence is the best companion and 
the surest guide. 

Outfit. — Clothing should be as near as possible windproof and 
wetproof, and coloured or smoked glasses are essential as a pro- 
tection against the glare of the snowfields; great attention must 
be given to footgear. For all-round use nothing beats the heavy 
leather boot suitably nailed; but for .special conditions the abaren 
(a crude Spanish mocca.sin). the Klctterschiih (a rag-soled slipper, 
giving wonderful grip on Dolomite rock), the grass shoe of Indin 
and the alpargata or spadrille of Spain, with its thick and sprinpy 
hempen sole, are extremely useful For certain kinds of slabhy 
and difficult rock, thin rubber soles are indispensable. 

HISTORY 

Systematic mountaineering, as a sport, is usually dated from 
I Sir Alfred Wills’ ascent of the Wetterhorn in 1854. The firM 
a.scent of Monte Ro.sa was made in 1855. The Alpine clu!) w;^ 
founded in London in 1857 and soon imitated in most Euroi)e:ui 
countries. Edward Whymper’s ascent of the Matterhorn in iSb;, 
marks the close of the main period of Alpine conquest, duriim 
which the craft of climbing was invented and perfected, the body 
of professional guides formed and their traditions fixed. 

Passing to other ranges, the exploration of the Pyrenees by 
Ramond, Packe. Russell and others was concurrent with tli‘‘t 
the Alps. The Caucasus followed, mainly owing to the initiative 
of D. W. Freshfield; it was first visited by exploring climbers in 
1868. and most of its great peaks were climbed by 1888. Traine f 
climbers turned their attention to the mountains of North Amer 
ica in that year when the Rev. W. S. Green made an expedition 
the .Selkirks. From that lime exploration has gone on apace, and 
Engli.sh and American climbing parties have surveyed most of tn 
highest groups of snowpeaks. The Alps of New Zealand w(‘ri‘ In ' 
attacked in 1882 by the Rev. W. S. Green, and shortly afterniird^ 
a local Alpine club was founded and by its activities the ram.^'' 
explored. In 1895 E. A. Fitzgerald made an important jounn ' 
in this group. Of the high African peaks Kilimanjaro was ' 
in 1889 by Dr. Hans Meyer; Mt. Kenya in 1889 by J. E. S 1' ‘‘‘ 
kinder and a |)eak of Ruwenzori by H. J. Moore in 1900. 

The Asiatic mountains have as yet been little climbed, 
those that lie within the British empire have been surveye( 
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1892 Sir Martin Conway explored the Karakoram Himalayas and 
climbed a peak of 23,000 ft. In 1895 A. F. Mummery was lost 
while exploring Nanga Parbat; in 1899 D. W. Freshfield journeyed 
to the snowy regions of Sikkim, and in 1899, 1903, 1906 and 1908 
Dr. and Mrs. Workman made numerous ascents in the Himalaya, 
including one of the Nun Kun peaks (23,300 ft.). A number of 
Gurkhas trained in mountaineering by Brig.-Gen. C. G. Bruce 
have done good service to many explorers. 

In 1907 C. G. Bruce, T. G. Longstaff and A. L. Mumm ex- 
plored the mountains of Garhwal and Kumaon, and Longstaff with 
A. and H. Brocherel ascended Trisul (23,406 ft.). In 1906 an ex- 
pedition under the leadership of the Duke of the Abruzzi explored 
the range of Ruwenzori, on the borders of Uganda and the Congo, 
and among his ascents were those of Margherita Peak (16,815 ft.) 
the highest point, Alexandria Peak (16,749 ft.), Elena Peak (16,- 
388 ft.) and Savoia Peak (16,339 ^L). 

The most important event of the period 1910-25 was, of course, 
the assault on Mt. Everest, which is the subject of a separate 
article {q.v.). Everest, however, did not monopolize the attention 
of Himalayan explorers. Useful work was accomplished by the 
Workmans during 1911 and 1912 in the Karakoram, by C. F. 
Meade in the Garhwal Himalaya, by Mr. and Mrs. Visscr, by 
Kcllas (who reached a height of 22,700 ft. on Kangchinjhau), 
and Major H. D. Minchinton, who lost his life in the Himalaya in 
1927, did good work in 1926 while on a survey expedition to the 
Shaksgam district. 

The main exploration of the New Zealand Alps was completed 
before 1910, but Harold Porter’s two expeditions (1923 and 1925) 
proved that interesting pioneer work still awaits the explorer. The 
Caucasus has been closed to mountaineers since the World War. 
A British expedition in 1914 made a number of new ascents. Nor- 
way still offers the prospect of virgin climbs. Stedtind, described 
by Cecil Slingsby as “probably the most natural obelisk in the 
world and the greatest prize in all Scandinavia” was climbed in 
1910 by C, W. Rubenson and friends. Three Oxford expeditions 
to Spitsbergen in 1921, 1923 and 1924, accomplished some excel- 
lent work. 

Alpine Climbing.— In the Alps practically every peak had 
been ascended by igio. No individual climber has a longer list of 
successes to his credit than G. W. Young. In 1911, with Professor 


H. 0 . Jones (killed soon afterwards in the Mt. Blanc range), he 
completed the ascent of the Brouillard ridge of Mt. Blanc, and 
achieved the first complete traverse of the great west ridge of the 
Grandes Jorasses and the first descent of the ridge that descends 
to the Col des Hirondelles. With Jones and Todhunter, G. W. 
Young made the first ascent of the Mer de Glace face of the 
Grepon, and climbed the Gespaltenhorn by the terrible west ridge, 
perhaps his finest performance. His leading guide on all these 
climbs was Joseph Knubel, of St. Niklaus. Among other first-class 
climbs by British mountaineers may be mentioned the con- 
quest of the south face of Mt. Blanc by Oliver and Courtauld with 
the brothers Aufdenblatten in 1923? crossing of the 

north face of the Dent d’Herens by a guidclcss party led by George 
Finch. The direct ascent of this face was achieved by Weizcnbach 
and Allwein in 1925. The guideless conquest by Raeburn and Ling 
of the north face of the Disgrazia deserves mention, and also the 
new Brenva route made in 1 927 by F. S. Smythe and I . G. Brown, 
for the British mountaineers with new climbs to their credit dur- 
ing this period have mostly had to divide it with their guide.s. 
On the other hand the Everest expeditions were guideless, as was 
some of the work done on the American continent by men of the 

Anglo-Saxon race. ^ , . . , , 

Among other fine Alpine climbs of this ’^nod may be men- 
tioned the north arete of Pia Badile by A. ^“^bnc' led by the 
guide Walter Risch, an exposed and difficult climb TJ>e ascent of 

the north face of the Lauterbrunnen Breithorn by d-ervet and 

Richardet, and the variation route taken by “P" 
up the north face of the Miinch. rank r“"S 

eering exploits, involving as they ffid, difficult , , 

and ice. Richardei, Lauper and Chervet J “^ne imd 

Akademischer thdr mountaineer- 

Zurich umversities have long been Known 


ing exploits. One of the last classic problems of the Oberland, the 
ascent of the Mittelegi ridge of the Eiger, was also solved during 
this period by a Japanese climber, Yuko Maki, led by the great 
Grindclwald guide, F. Amatter. Artificial aids were employed for 
this climb. 

French Guideless Climbings — h great feature of post-World 
War mountaineering has been the revival of French guideless 
climbing. Before the war, French climbers of the type of Fontaine 
were few. Since the war the guideless “Groupe de Haute Mon- 
tague” of the French Alpine club have to their credit a consistent 
record of brilliant work, combining the spirit of adventure with 
the sane British tradition. The “G.H.M.” has been engaged in 
caiming the last untouched pinnacles of Mt. Blanc, and among 
its most brilliant achievements may be mentioned the ascent of 
the north face of the Aiguille du Plan by Lagarde, de Lepiney and 
de Segogne in 1924. 

German Mountaineering. — In the Dolomites and the Kaiser 
Gebirge German and Austrian climbers have done some very re- 
markable climbs, but their successes have been paid for by an 
increasing death-roll. There is a grave tendency among German 
climbers to take chances, to risk bad weather and impromptu 
bivouacs. In severity there is nothing to choose between the 
climbs achieved in the eastern Alps and the new routes which 
have been made in Cumberland. 

The Canadian Alps. — Exploration of the Canadian Alps has 
been very active. Many fine expeditions have been made, espe- 
cially by A. H. MacCarthy, Howard Palmer and E. W. D. Hol- 
way. Of outstanding importance were the ascents in 1913 of Mt. 
Robson, culminating summit of the Canadian Rockies (12,972 
ft.) by A. H. MacCarthy and W. W. Foster with the Austrian 
guide Conrad Kain; of Mt. Sir Sandford (11,590 ft.) and of Mt. 
Adamant (10,980 ft.) by Holway and Palmer; of Mt. Alberta 
(11,874 ft.) by Yuko Maki of Tokyo and five other Japanese 
with H. Fuhrer and H. Kohler, and ML. Woolley (11,170 ft.) by 
the same party, and the most magnificent achievement of all, the 
1925 first ascent of Mt. Logan (19,850 ft.) by a joint party of 
Canadian and American mountaineers led by A. H. MacCarthy. 

No mountain in the Canadian Alps outside the Yukon ap- 
proaches in technical difficulty a first-rate expedition in Europe. 
There is less risk of avalanches and the glaciers are much less 
complicated — on the other hand long distances have to be trav- 
ersed, while the arranging of transport and camps is a big and 
expensive business. There is still room for much exploration, 
although most of the highest peaks in the various groups have 
been attained, including practically all in the Rockies above 11,000 
ft., about 50 in number. 

Recent books on special topics arc.- 

Ilimalayas . H. R. H. Prince Lui^i Amadeo, duke of the Abruzzi, 
Karakoram and the Western Himalaya (igoq); Hon. C. G. Bruce, 
Twenty Years in the Himalayas (igioj, and Kulu and Lahoul (igi4) ; 
Filippo de Filippi, Sioria della Spedizwne Scieniifica Italiana net 
Himalrk Caracorum (Bologna, 1924). ( 5 tT also Everest.) 

The Alps: Sir Claud Schu.stcr, Peaks and Pleasant Pastures (igii) ; 
Prof. T, G. Bonnos The Btdldmg of the Alps (1912) ; Rev. W. A. B. 
Coolidge, Alpine Studies (1912); A. Steinitzer, Der Alpinismus in 
Bildern (1913) ; Guido Rcy, Peaks and Precipices (1914) ; Walter Lar- 
den. Recollections of an Old Mountaineer (1919) ; Sir Martin Conway, 
Mountain Memories (1920); F. F. Tuckett, A Pioneer in the High 
Alps (1920) ; Douglas W. Fre.shficld, Life, of //. B. de Saussure (1920), 
and Beiow the Snow Line (1923); G. I. Fincli, The Making of a 
Mountaineer (1924) ; W. Lehner, Die Krobermg der Alpen. 

Canada: Howard Palmer, Mountaineering and Exploration in the 
Selkirks (1914); Leroy Jeffers, The Call of the Mountains (1923); 
J. M. Thorington, The Glittering Mountains of Canada (1925) ; How- 
ard Palmer and J. M. Thorington, A Climber's Guide to the Rocky 
Mountains of Canada (1922). 

Other Ranges: Malcolm Rojjs, A Climber in New Zealand (1914) ; 
Rev. Walter Weston, The Playground of the Far East (1918) ; R. C. 
Carr and G. H. Lister, Mountains of Snowdonia (1925). 

(W. M. C.; A. Ln.; X.) 

UNITED STATES 

Organized mountaineering in America dates from the founding 
of the Appalachian Mountain club in Boston in 1876 “to explore 
the mountains of New England and adjacent regions.” At that 
time New England possessed many peaks that had not been 
climbed. The more active spirits of the club turned their atten- 
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lion to ‘*ihc adjacent regionis ' — phrase given a most liberal 
interpretation — ^\vith the result that a number of prominent peaks 
in Colorado capitulated between i8S6 and 1889. Following this, 
the newly opened region of the Canadian Alps came into favour 
(1890-1 90c \ and members of the club played an important part 
in exploring their summits. Now, most of the club’s activities 
are in New England. The club had about 4.400 members in 1928. 

American mountaineering in its more technical alpine sense was 
advanced materially by the founding in igo2 of the American 
.Alpine club. This aimed to include in one group the kindred in- 
terests of alpinism and arctic exploration; to combine the travel- 
lers of high latitudes with the travellers of high altitudes. A more 
than supcrhcial standard of attainment in both fields was required 
for memborship. and it occupies a distinguished place among 
mountaineering organizations of the country. In 1916 it estab- 
lished the Bureau of .Associated Mountaineering clubs of North 
.America, which in the next 10 years grew to include 71 clubs and 
societies possessing a combined membership of over 100,000 peo- 
ple. The club contributed substantially, both with funds and per- 
sonnel. to the successful Mt. Logan expedition of 1925. 

In the United States, most of the mountains are of subdued 
relief, simple in contour and clothed to a large extent with forests. 
East of the Missis.-ippi river, the highest peaks of the Appalachian 
system do not much surpass the timber-line and of course fall far 
short of the line of perpetual snow. In the Western Slates, the 
peaks rise farther above timber-line, but again not sufficiently to 
bring their summits into the realm of perpetual snow, except in the 
cases of certain isolated volcanic cones. The mountains for the 
most part resemble the Eastern type, though on a larger and more 
jagged scale. Dominating peaks may indeed bear large snow banks 
the year around, and occasional residual glaciers may be found 
tucked away in sheltered cirques, but in no sense do they chal- 
lenge the attention of skilled alpinists. As possible exceptions to 
this generalization may be noted the comparatively compact group 
of the Olympic mountains in Washington (Ml. Olympus. 8,250 
ft,, is the highest L the Rockies of Glacier National Park, domi- 
nated by Mt. Cleveland (10,438 ft.), the range of the Tetons in 
Wyoming, of which ihe (irand Teton (13.747 is primate, and 
Ml. Moran (12,100 ft.) next in prominence, the whole perhaps 
constituting the nearest approach to a genuine alpine configura- 
tion to be found within the bounds of the United States proper. 
(Set' Rocky Mount ai.\s. The, and Xatio.xal Parks.) 

Colorado and California, de.spite the multitude and the grandeur 
of their mountains, fail to satisfy a rigorou.s alpine .standard, 
although admittedly containing individual summits where technical 
proficiency in rock climbing does not come amiss. In Colorado 
are to be found 46 peak.'; .‘surpassing 14,000 ft. and 300 surpassing 
13.000 ft. The be.^t climbs are Lizard Head, first ascended in 1920, 
and Crestone Needle (14.191 ft.), first ascended in 1916. Diffi- 
cult rock routes are to be found on many of these great peaks, but 
there is always an easy side. The Sierras of California boast of 
the highest j)eak in the United States. Mt. Whitney (14,501 ft.), 
and II mountain.^ above 14.000 ft. and 150 exceeding i3,cxx) feet. 

This great complex of mountains in the western United States 
has brought into being a number of organizations devoted to their 
exploration and concjue.st — the Sierra club of San Francisco (1892) 
including some 3.000 member.^:: the Mazamas of Portland (1894) 
with over 700 meniber-: the Mountaineers of Seattle (1907) 
having some 850 meruber.'^ and the Colorado Mountain club of 
Denver (1912 ) with some 1.200 members. It would not be proper 
to classify the field work usually accomplished by these organiza- 
fion.s a.s genuine rilf>ine climbing, which is conditioned by the pres- 
ence of ice and snow as a predominant feature. These great peaks 
for the most part simply dujJicate the winter conditions of such 
groups as the Adirondack.*; or White mountains and require no 
^tra^eg^" to surmount them 

.^uch work however, afford.s practice on snow slope.s and gla- 
ciers and may easily develop a p>enchant for the craft in its 
advanced aspects. Recently Pacific Coast clubs have visited dis- 
tant districts where alpine climbing proix;r could be secured. 

Alaska* — ^Alaska is world-famous for its gigantic mountains 
and prodigious glaciers, but .such climbing as has been accom- 


MOUNTAIN WARFARE 

plished has partaken more of the nature of arctic expeditions 
than of ordinary mountaineering. 

Entirely in character with this land of superlatives is Mt. Mc- 
Kinley (20,300 ft.), the culminating point of North America. Its 
apex was first attained in 1913 by Dr. Hudson Stuck and Harry 
P. Karstens in an expedition of three months duration. The 
previous year Messrs. Browne, Parker and La Voy were driven 
back by a storm when just short of the summit, a most dishearten- 
ing climax to their three seasons of persistent and plucky explora- 
tion against heavy odds. The North Peak (some 20,000 ft.) 
was ascended in 1910 by William Taylor and Pete Anderson, 
Alaska prospectors. Mt. Logan (19,850 ft.), next in rank, was con- 
quered in 1925 by a joint party of Canadian and American moun- 
taineers led by A. H. MacCarthy. It comprised Messrs. H. F. 
Lambart, W. W. Foster, AUen Carpe, N. H. Read, H. S. Hall, 
R. M. Morgan and A. Taylor. They were in the field upwards 
of six weeks, more than half of which was spent on the icc at 
elevations exceeding 14,000 feet. Two arduous preliminary ex- 
peditions. totalling three months and a half, had been made by 
MacCarthy in establishing supply depots and selecting a route. 

Mt. St. Elias (18,024 ft.) was the first great Alaskan peak to 
fall to the assault of mountaineers. It was ascended in 1897 by a 
party of ten under the leadership of Prince Luigi, duke of the 
Abruzzi, following the route explored by I. C, Russell in 1890-91. 
Mt. Blackburn (16,140 ft.) was conquered in 1912, by Miss Dora 
Keen and G. W. Handy. The expedition occupied five weeks, of 
which 13 days of storm were weathered in ice caves dug in the 
glaciers. The party utilized six men and eight dog sleds for trans- 
port. Mt. Wrangel (14,005 ft.), an active volcano, was as- 
cended in 1908 by Robert Dunn and William T. Soule. Mt. 
Natazhat (13,480 ft.) capitulated in 1913 to an attack by a boun- 
dar>' survey party under the direction of H. F. Lambart, who later 
ascended Mt. Logan. On no other mountains in the world must 
the climber live so long on snow and icc as in Alaska, and nowhere 
else must continuous gradients of snow from 14,000 to 17,000 
ft. in height be overcome. (H. Pal.) 

MOUNTAIN LAUREL (KaJmia latifolia), a North Ameri- 
can shrub of the heath family (Ericaceae), called also calico-bush 
and spoonwood. It is native chiefly to rocky soils from New 
Brunswick to Ontario and southward to Florida and Louisiana. 
Usually it is a shrub with very stiff branches, forming dense 
thickets, 10 to 20 ft. high, but may become a tree 40 ft. high. It 
bears smooth, oval, pointed laurel-like leaves and handsome pink 
or white flowers, about i in. across, in large terminal clusters. 
MOUNTAIN SICKNESS: sec Anoxaemia. 

MOUNTAIN WARFARE. The difficulties attending thv 
prosecution of a campaign in mountains arise primarily from the 
physical features of the theatre of operations; and secondly, in 
a marked degree, from the effect those features have in moulding 
the character of the inhabitants. 

Lack of Communications.— A mountainous district is, as a 
rule, undeveloped; and the means of communications, where any 
exist, are indifferent or bad. An invader is tied to certain existing 
roads or tracks as the only method of advance, and has little scope 
for effecting surprise by means of alternative routes. The obser- 
vation which the defender can obtain from the hill tops is as good 
as, and in some ways better than, can be obtained by the invader 
from aeroplanes. As a result, the invader’s intentions can he 
grasped almost from the start and the uncertainty common to 
war in normal theatres is largely discounted. The country n 
usually barren, and all supplies and stores for the invading force 
have to be carried into the country. Since communications usual Iv 
consist of mere tracks, or of some boulder-strewn dry river h( d 
“pack” is the only possible means of transiR)rt. Con.sequently ih' 
invading commander is burdened with the guarding of long s 
of slow-moving pack animals, and, owing to the fact that ihev 
have to convey their own and their drivers’ food, they are ah'« 
only to carry a relatively small useful load. 

The climatic conditions in mountains tend to extremes of 
and cold. Changes in weather conditions are also sudden. T e 
melting of snows or the bursting of a thunderstorm in the irioui ' 
tains may mean the flooding of the valley forming the route 0 



MOUNTAIN WARFARE 933 


advance, and the washing away of the line of communications 
“road,” which has often been cut out with great labour. 

Characteristics of the Inhabitants.— The nature of their 
surroundings reacts, as elsewhere, on the characteristics of the in- 
habitants. Their life consists of a struggle with nature. The 
ease and luxury of the plains is absent. They live scattered in 
small hamlets close to such patches of ground as will yield to 
cultivation. Industries are based on the village system, and the 
local weavers, potters, carpenters and so on supply (he needs of 
the small community. There is no centralised life as in the plains. 
The inhabitants of a given area (probably emanating from a 
common stock) usually own a tribal allegiance to each other, 
but are often again sharply divided into sub-tribes, the boundaries 
of which are the valleys which they inhabit. Life is hard, and 
only the physically fit survive early childhood. As a result the 
characteristics of mountaineers are exceptionally sound physique, 
bravery, great powers of endurance and ability to thrive on the 
bare necessities of life. They are, moreover, usually intensely 
patriotic (for it is a curious and almost universal fact that the 
wilder a man’s country the more attached he is to it ). Finally, 
they fight in mountains in their own clement, on ground to which 
they are accustomed, and which confers on them a mobility twice 
as great as that of the invading plainsmen. 

The above are valuable military attributes. But they are to 
some extent offset by others. The highly individualistic life in the 
mountains, whilst leading to an admirable independence, also 
leads to a lack of centralised purpose and interest. Whilst patri- 
otism for the clan is great, patriotism for the sub-tribe is some- 
times greater. There is consequently a tendency toward absence 
of cohesive effort if the operations be going adversely. This lack 
of cohesion renders them j^eculiarly averse to night operations, the 
success of which against mountaineers is noteworthy throughout 
history, though it must be added only when most carefully or- 
ganised and prepared. Nevertheless, mountaineers ha\'e always 
been difficult opponents to overcome. 

Operations of Two Kinds. — The consideration of operations 
in a mountain theatre falls naturally under two heads. First 
are operations in an area such as the Austro-ltalian frontier. 
I’hcre, though the mountains exist, the area has been considerably 
opened up. Communications arc relatively good; hea\y stores 
can be brought up. The forces on both .sides are possessed of all 
the appliances of war. Better theatres for operations exist on 
the flanks of the mountains, and it is there that the real struggle 
will be fought out. Neither attacker nor defender is in reality a 
true mountain race, for national armies are taking part. As a re- 
sult, the operations tend more and more to take the colour of 
normal operations in the plains, modified, no doubt, but lacking 
most of the characteristics of campaigns againjt true mountain- 
eers. Second are operations in an undeveloped mountain theatre 
:igainst semi-civilised inhabitants. In describing them the theatre 
of the North West Frontier of India is taken as an instance 
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The inhabitants of this area possess all the characterLstics 
noted above. As regards supply during operations, they normally 
carry seven to lo days’ food on them, and consequenth are un- 
troubled by anxiety about their line of communication. They are 
armed only with rifles and knives. But the rifles are modern or 
the most part; and it is for consideration whether the power of 
mobility conferred by such an armament and supply system does 
not largely compensate for the absence of artillery and other arni^ 
A commander entrusted with the subjugation of a frontier t 
has a difficult task before him. It may be 
tribe by air action alone. But targets for aerial J J 

in such a form of society, and if the opposiUon of the be 
determined, air action alone, wiU seldom suffice; an advance over 

I. u. .1. 

It cm be said at ibal « 

hring the enemy to uattlc. But ^ strategical mo- 

absence of lines of communication, the e . 
tnlity is always superior. Owing .0 his upbringing, his tactical 


mobility is also superior, except against the best hill troops. 
Normally, a threat against an enemy's capital forces him to inter- 
pose, and brings on a battle. Here, the enemy may not consider 
any of his hamlets worth defending resolutely. He may prefer to 
adopt a purely guerrilla attitude, to be ubiquitous, and to worry 
the advance. That is the most difficult problem to deal with. As a 
rule he is ready to oppose an advance with resolution in measure as 
his hopes stand high. If defeated, he temls towards more guerrilla 
methods. A commander therefore has usually to select the line 
; of advance most likely to produce massed resistance. In doing so 
j he can advance as one column, or by several columns up several 
i valleys. The first method has the advantage of simplicity and of 
I inviting the enemy to concentrate. But the larger the force on one 
I track the slower the movement, and so, if the enemy seeks to 
I avoid decisive battle, the less hope there is of achieving it. A move 
in several columns has the advantage of speed, and gives greater 
hope of cornering an elusive enemy. But it involves a series of 
lines of communication, and is attended by all the difficulties of 
co-operation and mutual support between columns when .sej)arated 
by mountain ranges. 

Progress of Operations. — Whatever the plan the method of 
conducting operations follows a fairly uniform course. The force 
advances up a valley protected by a strong advanced guard 
This advanced guard throw.® out detachments Lo seize and hold 
tactical points on the hills flanking the valley, jind so securing the 
advance of the column below. These detachments (or “piquets") 
are withdrawn by the rear guard when the column has passed. 
Since all commanding ground within rifle rangi must be denied to 
the enemy, it is clear that piquets often have lo establish them- 
selves 2,000 yd. from the column, and to climb j.ooo ft. or more. 
The process is therefore labcuious and slow, and limits the length 
of march possible in a day. 

Defence at Night. — For the night, all-round defence i.s essen- 
tial against so ubiquitous an enemy. Arrangements therefore take 
the form of a central camp, protected by self-contained piquets 
po.sted on tactical points round the camp. These piciucts must 
be sufficient in number, and be placed far enough out. to prevent 
the enemy firing into camp at night. But since complete pro- 
tection against such .sniping is impossible, a considerabli* amount 
of protection against fire has to be provided within the camp. 
The camp itself has also to be designed and organised to resist 
assault. It will be realised that there is, in consequence, an im- 
mense amount of heavy work to carry out at the end of an exhaust- 
ing day s advance. Moreover, it is of primary importance that all 
movement shall have ceased and the ramp be made entirely se- 
cure before dark. Because, though (as stated above) organised 
night operations frequently prove successful, unorganised move- 
menLs are disastrous in face of u ubiquitous enemy who holds the 
initiative. 

It is frequently necessary lo raid and destroy villages in order 
to induce the enemy to stand and fight. Such raids need careful 
organisation in order to in.sure that the work is efficiently done in 
the time available. Raids are usually carried out in various direc- 
tions, radially, from some semi-permanent camp, the force going 
out early and returning to camp before dark. The retirement is 
almost always followed up, and it is in harrying a retirement that 
the enemy is most dangerous. A running fight (with all its dis- 
advantages) is unavoidable, because the enemy has no columns or 
guns moving on a road lo deploy, but merely follows up deployed. 
The art of conducting such a retirement consists in the careful and 
timely laying out of troops in successive positions, so that the 
retreat of the rearmost is always efficiently covered, and in the 
skilful co-operation of fighting aeroplanes. 

For the defence of the line of communication the system is a 
chain of piquets in assault proof posts dominating the route. 
These posts, often 2,000 ft. above the valley, have to be strongly 
built of dry stone, wired, and the garrisons supplied with food and 
water for (say) 10 days. It is obvious that the work involved 
is laborious. At suitable intervals on the line of communica- 
tion larger posts are established capable of accommodating the 
convoys passing through. These posts also contain the mobile 
reserve for their section of the line of communication. 
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An Example. — Perhaps a small example will best illustrate the advantages to-day possessed by hill tribes can be greatly re- 
ihc difficulties which beset a commander in mountain warfare, duced. The valleys traversed by rivers of any size should nor- 
A force of four battalions (and attached troops) camps for the mally present few difficulties to the movement of modern tanks, 
night. It is found necessary to use one company per battalion but it must be realised that it is not in the valleys that the tribes- 
for camp piciuet.'^. Next morning the advance continues, but owing men fight; further, it must be understood that fighting does not 
to the necessity for an early start it is impossible to relieve the usually take place on the summits of the mountains, but along 
piquets before moving. They must be withdrawn by the rear- nullahs, and on such eminences which directly command them, the 
guard and rejoin units later. So the advance begins with all bat- reason being that nullahs are the only natural, and, frequently, 
talions only three companies strong. "A” battalion gives two possible, avenues of approach, and further that the native vil- 
companics as advanced guard, one available for piqueting. “B’* lages are built along them. 

is alloiied entirely for piqueting. "C" heads the main body. “D” In the. attack on villages two difficulties are normally met with; 
finds two companies for rearguard and one as baggage escort. The village may be surrounded by sodden rice fields which prohibit 
In the advance it is found that piqueting is heavy, that an average the approach of wheeled vehicles, or it may be protected by mud 
of a company to a mile is needed. The force advances four miles or stone towers. To an efficient tracked machine the first will 

• which means that the remaining company of “A" and all in most cases be readily overcome, but the .second presents this 

battalion are used up on piquet) and is confronted by 1,500 further difiiculty: Though the tower can be approached in safety, 

enemy in position. In theory, a brigade is confronted by 1,500 it is normally of great thickness and little liable to damage by field 

men. In practice 1,500 men arc being faced by the two advanced gun shells; how can it be de.stroyed? Three courses suggest 
guard companies and the three companies of “C'" battalion, per- themselves: — 

h,ips actually some 500 or 6co in all; for that is all that the com- (i.) The tank can haul behind it one or more large oil drums 
mander has immediately available. The above crude example is (steel casks) filled with high explosive, and trail these up to the 
typical of the dispersion of re.^iources inherent in mountain warfare, tower, unhitch them close to it, set in action a time fuse, and 
.*Vs regards mountain warfare in general, history appears to point then retire, 
to two main lessons; fir.«itly. that the true subjection of moun- (ii.) The tank can be used as a smoke producing machine, and 
taincers can only be arrived at by opening up and developing when the tower is enveloped in smoke, it can be approached by 
the country. Short of that, they may be overawed and pacified infantry and destroyed in the normal way; or the village can be 
for a time, but a change in the undeveloped and individualistic occupied and its tower, or towers, besieged, 
conditions of life is c.ssential to their permanent pacification. (iiij The tank can be moved to the foot of the to-wer, and 
Secondly, that if the operations for their primary subjugation are shells fired through its loopholes. If these shells are filled with 
to be quickly and successfully carried out, the forces engaged lachr>Tnatory chemicals it will be quite impossible for the tribe.s- 
mu.st be definitely trained to the task, and the ]x?r.sonnel com- men to remain in occupation. 

posing the force should, as far as possible, be composed of men The approach to the village, in all probability a nullah, may 
bred in mountains. (J. P, V.-S.) run through a gorge, or Tangi, as it is called on the North We.q 

Frontier. It is at these gorges the tribe.smen gather, and many 
MECHANIZATION IN MOUNTAIN WARFARE of have to be taken by a frontal attack. For infantry the 

With nation? which may have to wage war in mountainous coun- forcing of a gorge is a particularly difficult and dangerous opera - 
trie?, and esi.)ecially with colonial empires, such as the British lion. The tribesmen occupy one or both sides of the gorge, and a 
anrl the French, military organisation is complicated by the ter- frontal attack is costly; consequently, when it is possible, an out- 
rain, for obviously mechanized weapons are more suited for war- flanking movement has to be resorted to, for it is common know!- 
fare on the plain.*;, and the older arm.*^. particularly infantry and edge that, once the tribesmen become aware that their rear i.s 
mountain artiller>-, for warfare in the mountains. Generally threatened, they retire. 

.•^peakintr hill tribes are of an inde{X!n(lcnt spirit, and their social The diagram shows a typical gorge. The nullah is marked by 
<irganisation being extremely fluid there If no political centre to the letters a-v; the gorge is at by and the tribesmen are holding 
strike at, consequently, to bring them to book, they must either the ridge c. To occupy this ridge, if infantry alone arc used a 
be defeated in the field, or their villages, herds or crops must be frontal attack will have to be delivered from d on c; or, if the 
destroyed. Whilst, until recently, mo.st hill tribes have been indif- 
ferently armed when compared to the soldiers of civilised coun- 
irie.s, to-day many of them are well equipped with modern rifles, 

;ind iia they poise.*;s a far higher mobility than the drilled soldier, 
the problem of mountain warfare has become more and more 
difficult. 

In these operations tactics arc normally subordinated to the 


ground permits, a flanking movement will have to be made 
towards /. If light tanks are now introduced, these machines can, 
along a normal nullah, move from a to c in a few minutes, and 
deliver a rear fire attack on c. The result will be; either the enemy 
will be shot down as he evacuates c, or he will retire without cas- 
ualties. In either event the gorge ceases to be an obstacle. It i.s 
the overcoming of obstacles, such as towers, gorges and supi)ly 


problem of supply, supply being most arduous because of lack 
of roads, and the difficulty of keeping roads, tracks and valley 
a{)proache< free from flanking fire. On the North West Frontier 
of India thi.s problem has been partially solved by constructing a 
network of strategical lorry roads, and to keep them open ar- 
moured cars have proved themsche.s most useful weapons, since 
being buiiei -proof they reduce the necessity for close road picket- 
ing. Should the supply vehicles be also armoured this ncce.ssity 
will .-till further be reduced, and it will then be possible in all 
areas traversed by a road rapidly to reinforce and supply in bulk 
distant garrisons without extensive picketing of the hiUs; quite 
possibly whilst the convoys arc running this protective duty will 
be taken over by the aeroplane. 

Turning now to the tactical side, the use of the small Renault 
tank by the French in Morocco has not proved satisfactory. The 
reason for this is not so much the difficult nature of the ground, 
as the inefficiency of the machine, which is heavy, under-engined, 
extremely uncomfortable, and which was never designed for moun- 
tain warfare. A clo.se and local study of the North West Frontier 
of India has led the writer to believe that with a suitable tank 


difficulties, and not the enemy himself, which presents the mam 

problems in mountain w^arfan- 

j I I t From the above it will be seen 

|( mechanized weapons arc 

1 j f' likely to play an important, if 

; \ - not a leading, part in hill fiKhW 

I I j '• and especially so in uncivili.sed 

. . / I I 1 countries, for in civilised oiic.*^ 

/ / / //{a) ' ^*^*^*^ fighting is quiu 

, - * “ secondary to warfare on 

plains. Then it will generally be more profitable to cut th 
j enemy’s communication.s and so starve him into surrender, th'i' 
j to enter the mountainous region and directly attack him. 
i Sec J. F. C. Fuller, On Future Warjare (1927), chaps, 

1 xiv. (J- f 

MOUNTAIN WARFARE IN CIVILISEP COUNTRIES 

In the mountainous parts of Europe the general principl* ;• 
the art of war lose none of their force. The conduct of 
must be based upon the same strategical and tactical theories 
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hold good in the plain. In practice, however, both strategy and 
tactics must be adapted to the features of the terrain, which give 
rise to appreciable differences between the two types of warfare. 
These will now be illustrated, with reference to the considerations 
given below. 

(a) The experience of those armies that have been most 
engaged in mountain warfare, particularly the Italian army, whose 
knowledge is based on countless operations in the Alps during the 
World War, protracted study, and continual exercises both before 
and since the war. 

(b) Features common to all the mountainous parts of Euroiw;: 
the division of the ground by the mountains into self-contained 
areas — ^main valleys of strategic importance and secondary val- 
leys of tactical importance, both in varying degrees presenting 
difficulties to the development of operations; great differences of 
altitude and an alternation of practicable and impracticable zones; 
scanty, and protracted lines of communication, with a limited 
capacity, along the valleys; yet more scanty lateral communica- 
tions; marked atmospheric changes; violent meteorological phe- 
nomena; and limited resources. Such an environment calls for 
a special organization; it decides the general character of the 
operations and influences their strategical, tactical and logistical 
aspects. The rules given below apply primarily to operations in 
easier and lower country (mountain operations), but brief re- 
marks will also be made about operations in the high mountains 
(Alpine warfare) and winter operations. 

Organisation. — Peace and war experience suggests the fol- 
lowing: — Infantry of the Line: pack transport for supporting 
arms (machine-guns, artillery, bomb-throwers), ammunition and 
general stores; transport services to be organised separately by 
battalions, pack tran.sport to be used where possible. For opera- 
tfens at greater altitudes there should be special infantry like 
the Italian Alpint, organised on the following lines: recruitment 
from Alpine districts; mountaineer’s special clothing and equip- 
ment; supporting arms attached permanently to companies; 
almost exclusively pack transport, organised by companies so 
that the latter may be very largely independent. Artillery: should 
be easily dismountable so as to be carried as a rule by pack, or 
sometimes in pieces on light carts or sledges; high-angle fire is 
preferable; ammunition sections also should have pack transport, 
at least in part; men and supplies should be freely allotted for 
liaison and observation work. Engineers: sapper and miner bat- 
talions furnished with mining apjparatus, explo.sivcs, drills and 
portable telpher systems; wireless telegraph, telegraph, searchlight 
and heliograph sections with portable equipment. Auxiliary 
Services: kitchens and equipment for portable hospitals are 
essential; medical corps detachments with plenty of stretchers; 
supply and evacuation arrangements suitable to mountain roads. 

General Features of Operations. — ^The force that can be 
employed is limited by a logistical saturation-point that cannot 
be exceeded; with modern technical resources this point is 
reached less cjuickly, and large-scale operations can be developed, 
provided the principle of seeking a decision in the plain is ob- 
served. The strength of the terrain and the consequent difficulty 
i)f movement produce a situation favourable to the defensive, 
which has, however, the great disadvantage of entailing immo- 
bility. Offensive operations are difficult, but highly productive. 
To overcome the adverse combination of enemy ano 
manoeuvre and surprise must be employed. The former should 
l)e designed to avoid any frontal attack, and .should be directed 
towards the enemy’s line of retreat, advantage being taken ot 
the intimate connection between valleys, passes and nodal points 
of communication. Surprise is favoured by 
assists the development of the manoeuvre. Both are (ifficult to 
‘•arry out without a thorough knowledge of the 

Communications are so scanty that a success u “ . 

may have incalculable results. In the Ba ® the XXIV 
'middle Isonzo-Augast 1917^ the 
Army Corps in the Vrh valley obliged 

'heir extremely stron, Pof ™ ’„fvi“ orio Veneto, the 

A^y (Nov. 4 . . 9 US) enveloped 


and decided the fate of the Austrian units still holding out in the 
mountainous area between the Adige and the Brenta, 

Owing to the broken nature of the terrain, strategical and 
tactical dispositions have to be made with great care, cannot 
easily be altered, and must as a rule conform to a prearranged 
plan. The lack of any continuous field for operations necessitates 
division of forces and decentralisation of command and supplies. 
The commander should indicate the general purpo.se and objective 
of the operation, and allow great latitude as regards the means 
of carrying it out; each unit should be provided with everything 
required for independent action. Operations mu.st be simple; 
when complicated, they often fail even if carefully organised 
beforehand. The slow pace of operations makes it advi.sable to 
proceed by stages, each with a separate objective. Greater length 
of front is imposed by the exi.stence of tracts of impracticable 
country. Columns must be deeper, and therefore take longer to 
defile. The health and moral of the troops arc of the utmost 
importance. 

Factors Affecting Strategy. — Manoeuvre is necessarily con- 
trolled by the terrain, larger forces being required where the 
mountains arc narrower, lower and cut by broad valleys. Strategic 
surpri.se cannot easily be effected, because the terrain teaches the 
same lesson.s to both sides. Concentration calls for night move- 
menls, since enemy observation is as.sisted by the terrain and by 
premature di.^positions. Strategic reconnaissance is difficult. 
Cavalry can follow only certain fixed lines, and its reconnais- 
.sance work must be confined to limited sectors. It cannot be 
expected to do more than achieve contact with the heads of 
enemy columns. Aircraft have greater possibilities. Their field 
of observation is a fruitful one, because the zones occupied by 
enemy communications are clearly defined. Their work is ham- 
pered. how^ever, by atmospheric conditions, deep shadows, 
extensive forc.st areas, and the necessity of flying at great altitudes. 

[ I'lie disposition of the major units is a long and difficult 
operation. The terrain is in favour of economy of force. Great 
importance attaches to the movement of the general reserve, 
which is usually conditioned by the road .system at the junction 
of the valleys. If it cannot be moved frcidy as desired, it may be 
better to form local re.servcs. The decision is to be sought by 
operations wherever they may be expedient — in the bed of the 
valley, on the slopes, or on the hiights. Operations on the 
heights should not, however, be an end in themselves; every 
operation should be directed towards opening up the valleys, along 
which success can be more easily attained. As the “switching” of 
units is more difficult, it is advisable to adhere to the original 
plan. 

A passive defence will alwaj’s be enveloped. Movements to 
repulse enemy threats are hampered by the terrain. 

To avoid locking up large forces in passive defence, the defender 
should always seek to impo.se frontal action on his opponent. 
In a dc^’ensivc campaign also, the movement of the general 
reserve is of great importance. That it may be readily brought 
into use, communications will often have to be opened up or 
repaired, and arrangements made in advance for moving it with 
tran.sport locally available. 

Offensive. — It is preferable to manoeuvre to take the enemy 
in the rear. For this purpose the action will generally have to be 
organized for several columns, which will act independently on 
account of the natural divi.sions of the terrain. The unity of the 
whole is secured by accurate preparation of the plan of attack; 
the following arrangements in particular must be made: — (a) 
The strength of each column must be limited to that allowed by 
the terrain (tactical saturation), (b) The time required by each 
column to attain its objective, every allowance being made for 
difficulties, must be calculated, (c) Each column must be allotted 
forces sufficient to allow of the formation of an individual 
advance-guard and reserve and the provision of auxiliary services 
(artillery and transport) and the ever-nccessary flank- and rear- 
guards. The allotment of artillery among the columns depends 
on the width of the sector in which they are to operate. If this 
does not allow fire along the whole front, the artillery must be 
dixHded among the columns; if concentrated battery fire is pos- 
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sible. the question then arises how many should be allotted to 
columns and how many kept free for concerted action; also in 
what direction their march-routes should be assigned so that 
they may be ready to come in with effect at any stage of the 
engagement. 

(d) Columns should use enveloping tactics within a radius 
var\dng with iheir strength. Weak forces operating within a small 
radius may not materially affect the issue of the engagement; 
while strong forces moving in too wide an arc will advance but 
slowly, leaving the enemy time to counter the threat, (e) The 
choice of objectives for the columns must be ruled by the terrain, 
on the principle that the arrival at each objective should facili- 
tate the attack on those that follow, (f) Surprise has always de- 
cisive results, because the victim is pinned to the terrain. Every 
effort should be made to achieve this under cover of night, fog 
and bad weather. The capture of Monte Nero (middle Isonzo, 
June 1915) by an Italian .\lpine battalion was an admirable in- 
stance of a night surprise. A surpri.se attack is favoured by the 
use. even if only by small detachments, of routes held to be im- 
practicable. It must, however, be remembered that in mountain 
warfare the would-be surpriser may himself be surprised, and no 
precaution against this contingency should be neglected. 

( g ) The existence of local reserves does not dispense with the 
formation of a general reserve. The commander must decide 
whether to despatch it by an independent route or whether, in 
view of the broken character of the terrain, to make it follow the 
principal column. In deciding, he must remember that in moun- 
tain warfare an extended front means a shallower line, and that 
delay in the arrival of reserves may have very serious conse- 
quences. Local reconnaissance should be carried out by special 
infantr>' units pushed far forward from their base. Mountainous 
country involves reconnaissance along independent lines. One 
large body .sending out patrols in various directions is an unsuit- 
able arrangement: separate duties should from the outset be 
allotted to unit.<i according to circumstances, each unit being given 
freedom of action. The advance should be made by bounds. The 
method of approach should be: first, taking advantage of ail 
communications that can be utilised: then, following the ridges, 
which give a commanding position and allow of deployment on 
less steep ground. Night marches are often unavoidable. The 
attack is always slow and difiicult, and must be developed syste- 
matically. The more broken and uneven the ground, the greater 
the importance of the manoeuvre even of minor units. 

In open country’ every' inch of dead ground must be utilised, 
suitable formations adopted, and constant support given by ar- 
lilicry’ and machine-gun fire. .Xrtillcry^ can often support infantry 
up to the moment of the as.sauk, while machine-guns can fire over 
the infantry’s heads. In close country, where little artillery sup- 
port is available, infantry can gain their best results by infiltra- 
tion. sy.stemalically supported by their own arms. 

.\s a rule the highest axes should be followed, for the sake of 
the better pos.si bill ties of manoeuvring afforded by a command- 
ing position. Reserie units can almost always be concentrated 
under cover at a short distance from the forward troops. The bet- 
ter method of exjiloiting a success h to push the advance towards 
the enemy’s communications, not to widen the breach. The 
nature of the engagement and the terrain make it impossible to 
support the advance with direct artillery fire, which ties the in- 
lan’ry down to a prearrange d timetable. On the other hand, 
since the terrain localises the defence on certain obvious lines, 
a lifting barrage, the movement of which will be regulated by 
the infantry, h suitable. Containing actions are always of great 
value Tank ran operate in the valleys, on broad passes, and 
on plateaux, he cannot as yet be used on a large scale. 

I^fensive.. — The ix)sitions available permit of effectual re- 
sistance, but fe.v are immune from the defect of shallowness, 
which limits tin* elasticity of the defence by making the same 
units responsible for observation and action. Preference should 
be given to positions which are difficult to outflank and command 
numerous approa(hes on a narrow front. In disposing forces it 
should be remembered that routes regarded as inaccessible are 
often the most dangerous. The crest of a ridge may be defended 


on the crest itself, or in front, or behind. Defence on the crest 
abandons good positions to the attack, offers much dead ground, 
but affords easy communication with the rear and good cover for 
reinforcements and reserves. Defence in front of the crest is 
much exposed to observation, and communications with the rear 
are difficult; but better observation is possible and there is less 
dead ground. Defence behind the crest has the quality of offer- 
ing slight visibility. In practice it is best to seek a solution com- 
bining the advantages of all three and avoiding their defects, 
particularly that of shallowness. It will often be found advisable 
to establish advanced centres of resistance. 

To defend a pass occupy the depression and the heights that 
command it; secure converging fire on the depression; keep re- 
serves on the flanks, towards the heights. If the pass is long, 
organise several lines of defence; if narrow, command the outlet 
from positions in the rear. To defend the head of a valley occupy 
in force the branches forming it; obtain converging fire •on the 
centre of the depression, pushing forward the wings of the posi- 
tion. It is of the greatest importance that machine-gun and ar- 
tillery fire should be directed in front of the position so as to 
avoid dead ground. Prompt counter-attacks arc most effective, 
and should be made as the attacking force is about to reach the 
top of the slope. Local reserves are useful, and the terrain gen- 
erally allows of their being kept under cover not far from the 
position. 

Artillery barrages should only be placed on ground over which 
the attack is bound to pass. Containing barrages are always most 
effectual, because the attacking force is necessarily confined within 
a few known channels. Trenches, underground posts and dug- 
outs are most useful, but their construction is a long and diffi- 
cult process; breastworks must often suffice. 

Factors Affecting Transport and Supplies. — Owing to the 
necessity of collecting all local supplies and the small capacity 
of the railway and road systems — only mule-tracks and foot- 
paths being available on the mountain ridges — the transport prob- 
lem is immensely important. All existing communications must 
be systematically brought into use, and every means of transport, 
particularly pack transport on a large scale, must be utilised. 
Pack transport will frequently be found insufficient for revictual- 
ling the ridges, and telpher systems will have to be constructed. 
Dumps are useful as ensuring the continuance of supplies if in- 
terrupted from the rear; here again telpher lines are desirable. 

Alpine Operations. — ^The special units (“Alpini” and moun- 
tain artillery; to which these are entrusted should preferably 
operate in areas believed to be impassable, or little known, so as 
to have the advantage of effecting a surprise. They should never 
be hampered by anxiety for their communications. A concerted 
attack is out of the question. Companies, and even smaller unit.s, 
must operate independently, preferably at high altitudes; the> 
should use the method of infiltration and skilfully envelop their 
opponents, avoiding frontal attacks. Sometimes heavily concen- 
trated fire may be desirable, sometimes silence and a surprise at- 
tack with hand-grenades and the bayonet. Generally speaking 
the greater the difficulties of the terrain, the greater the necessity 
for manoeuvring, taking advantage of night, fog and inclement 
weather. 

Winter Operations. — ^The inherent difficulties of mountain 
country are greatly aggravated by frost and snow and their at 
tendant dangers. Winter operations are possible, but are limited 
to short engagements fought by units formed for the purpo‘>i 
(special infantry with a nucleus of troops on ski; ski units). H 
essential to provide special equipment (snowshoes, crampons, 
white overalls, etc.), commissariat and transport (sleighs for 
and supplies). Thorough organisation and profound experien ' 
are indispensable. (A. b't R J 

MOUNT AIRY, a town of Surry county, North Carolina. 
U.S.A., on Federal highway 121, 39 m. N.W. of Winston- S.den! 

It is served by the Atlantic and Yadkin railway. Pop. (10-°^ 
was 4,752 (90% native white) ; estimated locally at 7,500 in 1 0 
Mount Airy is a summer resort, in the foothills of the 
Ridge, at an altitude of 1,150 feet. It has mineral springs, ex- 
tensive granite quarries, cotton and woollen mills, furniiur‘ 
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factories and tobacco warehouses, and ships large quantities of 
fruit and honey. The town was incorporated in 1885. 

MOUNT CARMEL, a city of south-eastern IlUnois, U.S.A., 
on the Wabash river, opposite the mouth of the White; the county 
seat of Wabash county. It is served by the Big Four and the 
Southern railways. Pop. (1920) 7,456 (99% naUve white). Wide, 
well-shaded streets combine with the wooded shores and i‘<ilatids 
of the broad river to make Mount Carmel a beautiful little city. 
It is a division point on the Big Four, which maintains repair 
shops ^ploying 400 skilled mechanics; has one of the largest 
flour-mills in the State and various other manufacturing indus- 
tries; and is near an oil-field producing 5,000 bbl. a day. An out- 
door amphitheatre (to seat 25,000) is under construction (1928) 
on the side of the bluff. The city was founded in 1818 by four 
Methodist preachers. 

MOUNT CARMEL, a borough of Northumberland county, 
Pennsylvania, U.S.A., at the head of Shamokin creek, 50 m. 
N.N.E. of Harri.sburg. It is on Federal highway 120, and is 
served by the Lehigh Valley, the Pennsylvania and the Reading 
railways. Pop. (1920) r7,469 (20% foreign-born white). It 
is an important anthracite-mining centre, and has a number of 
factories (making chiefly shirts, hosiery and silk goods) with an 
output in 1925 valued at $2,989,426. Settlement began here be- 
fore the end of the i8th century. A town was laid out in 1848, 
and in 1862 the borough was incorporated. 

MOUNT CLEMENS, a city of south-eastern Michigan, 
ir.S.A., the county seat of Macomb county; on the Clinton river 
near Lake St. Clair, 20 m. N. by E. of Detroit. It is on Federal 
highway 25, and is served by the Grand Trunk and electric rail- 
ways. The population was 9,488 in 1920, 84% native white, and 
was e.st.imated locally at over 16,000 in 1928. It is primarily a 
health resort, visited by 20,000 persons annually, and also has 
many greenhouses and a variety of manufacturing industries. 
The mineral waters, from wells 1,200 ft. deep, contain a high 
percentage of solids (125 lb. to each bath of 65 gal.) and are 
especially efficacious in the treatment of rheumati.sm. There are 
ten bath-houses and many hotels of varying size and luxury. Just 
east of the city, on Lake St. Clair, is Selfridge Aviation field (1,000 
ac.), a training ground of the Army Air (iorps. Mount Clemens 
was settled in 1802, incorporated as a village in 1837 and char- 
tered as a city in 1879. 

MOUNT DESERT ISLAND lies off the coast of eastern 
Maine, with which it is connected by a bridge bringing the Lafay- 
ette highway from Bangor, at the head of tidal water on the 
Penobscot river, to Bar Harbor. It is the easternmost and largest 
island in an archipielago extending from Frenchmans bay to Penob- 
scot bay, the two most beautiful sheets of water on the Atlantic 
coast. Rock-built and mountainous, it has long been noted for the 


beauty of its scenery, which led ten years ago to the establishment 
upon it of the first eastern national park in the United States, 
Lafayette National park. This island was discovered in Sept. 1604, 
hy Champlain in exjiloration of the Acadian coa.st from St. Croix 
westward, and named by him L’Isle dcs Monts Deserts from his 
vision of the bare rock-.summits of its mountains. 

MOUNTFORT, WILLIAM (r. 1C64-1692), English actor 
and dramatic writer, played leading parts for the Dorset Gardtm 
company, usually those of the fine gentleman. Mountfort married, 
in 1686, Susanna Percival Verbruggen, the English actress. 
Captain Richard Hill accompanied by Charles, fifjh Barcn 
Mohun, murdered Mountfort in Howard street, Strand, on Dec. 
9, 1692. The reason for the attack wa.s Mrs. Bracegirdles sup- 
posed tendresse for Mountfort. Hill escaped. Lord Mohun was 
tried by his peers and acquitted by a v^c of 69 to 14. 
MOUNT HOLYOKE COLLEGE, the pioneer institution 

in America for the higher education n f if 

village of South Hadley, Mass., near Mount Holyoke. It was 

founded by Mary Lyon (q.v.) and Tn^iS 

Holyoke Female Seminary in 1836 (opened in i ... 

Mount Holyoke obtained ite’college charter, [ 

'Jrawing the semina-' course. The name was ctai^ed to Mo^ 
Holyoke college in 1893. In 1928 1 *“^ college had 7 
and 1,006 students. 


MOUNTMELLICK, a market town of Co. Leix, Ireland, 
nearly encircled by the Owenass (an affluent of the Barrow). 
Pop. (1926), 2,275. It is the terminus of a branch of the Great 
Southern railway, 7i m. N. of Maryborough and 58^ W.S.W. of 
Dublin. A branch of the Grand Canal provides water communica- 
tion with Dublin, and with Waterford by the river Barrow. There 
are industries of malting, tanning, woollen and salt manufactures 
and iron-founding. A settlement of Quakers has contributed 
largely to the prosperity of the town. A jirovincial school of the 
Leinster Society of Friends was founded here in 1796. 

MOUNT PLEASANT, a city in the centre of the lower 
pieninsula of Michigan, U.S.A , 50 m. N. of Lansing, on the Chip- 
pewa river and federal highway 27; the county scat of Isabella 
county. It is served by the Ann Arbor and the Pere Marquette 
railways. The population was 4,819 in 1920 (88^. native white). 
It is the seat of the Central State Teachers college (est. 1892), 
a shipping point for agricultural produce, and has various manu- 
facturing industries, including factories making beet -sugar, bath- 
room fixtures and veneer, flour and lumber mills, and a condensed- 
milk plant. The city was founded in 1875 and incorporated in 
1889. Since 1921 it has had a city-manager form of government. 

MOUNT PLEASANT, a borough of Westmoreland county, 
Pennsylvania, U.S.A., 32 m. S.E. of Pittsburgh, on the Balti- 
more and Ohio railway and Federal highway 119. Pop. (1920) 
5,862. It is .surrounded by coal mines and has many coke ovens. 
Other important industries are the manufaclure of table glass 
and fruit jars, luml>er, iron, flour and lenses for automobile 
headlights. The borough was settled about 1782 and incorporated 
in 1828. 

MOUNT PLEASANT, a city of north-eastern Texas, U.S.A., 
on federal highway 67 and served by the Paris and Mount Pleasant 
and the St. Louis South Western railways; the county seat of 
Titus county. Pop. (1920) 4,099 (27% negroes); estimated 
locally at 6,000 in 1928. It is the trade centre for a rich farming 
and dair>'ing region; a .shipping iioint for peaches; has mineral 
springs and lignite mines; and manufactures shirts, pottery, cotton- 
seed oil and meal, candy, barrel heads and slaves, and various 
other products. The city was founded in 1846 and incorporated in 
1900. 

MOUNT UNION, a borough of Huntingdon county, Penn- 
sylvania, U.S.A., among the foot-hills of the Alleghenies in the 
south-central part of the State, on the Juniata river and Federal 
highways 22 and 622. It is scr^'cd by the East Broad Top and the 
Pennsylvania railways. Pop. (1920) 4,744. It has two hydro- 
electric plants, is an important coal-shipping centre and has large 
silica-brick plants, creosoting works and other manufacturing in- 
dustries. The borough was incorporated in 1867. 

MOUNT VERNON, a ci»y 0i southern Illinois, U.S.A., 75 
m. E. by S. of St. Louis; the county seat of Jefferson county. 
It is served by the Chicago and Eastern Illinois, the Jefferson 
and South-WTstern, the Louisville and Nashville, the Southern 
and the Missouri Pacific railw^ay.*^. Pop. (1920) 9,815 (94% 
native white); estimated locally at 14,000 in 1928. It is the 
trading centre and shipping point of a rich agricultural and coal- 
mining region, and manufactures flour, freight cars, .shoes, hosiery, 
furnaces, stoves and variou.s other articles. Mount Vernon was 
settled in 1819, incorporated in 1S37, and chartered as a city in 
1872. On Feb. 19, 1S88, it suffered severely from a cyclone. 

MOUNT VERNON, a city in the south-western corner of 
Indiana, U.S.A., on the Ohio river; county scat of Posey county. 
It is served by the Chicago and Easlern Illinois, the Louisville 
and Nashville, and electric railways, and by river steamers and 
barges. Pop. (1920) 5,284 (90^'r native white). It is a trade 
centre and shipping point for farmland produce, tractors, flour, 
paper, lumber, canned vegetables, corn-oil, hickory handles, and 
other products of its own factories. The first settlement was 
made in 1803. The town was laid out in 1819, became the county- 
scat in 1825, was incorporated in 1846, and in 1865 was chartered 
as a city. 

MOUNT VERNON, a town of Linn county, Iowa, U.S.A., 
on the Lincoln Highway and the Chicago and North Western 
railway, ib m. E. of Cedar Rapids. Pop. 1925 (State census) was 
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1.499* It is the seat of Cornell college (Methodist Episco- 
pal) opened as a seminary in 1853 and chartered as a coUege in 
1S57. which has (19:8) an endowment of nearly $2,000,000. 

MOUNT VERNON, a city of Westchester county, New 
York, U.S.A., on the Bronx river, just beyond New York city, 
between New Rochelle and Yonkers. It is served by the New 
York Central and the New York, New Haven and Hartford rail- 
ways. Pop. (19:0) 42.726 (24^ foreign-born white, of whom 
over a third came from Italy); 192S local estimate 55,000. It is 
a residential suburb, and has a variety of manufacturing indus- 
tries, with an output in 1925 valued at $9,220,861. Mount Vernon 
is in the township of Eastchester (called also “Ten Farms’* at 
hrst). which was settled from Connecticut in 1664. A free school 
was e.'Jtablished about 1682. St. Paul’s churchyard dales back 
to the close of the 17th centur>\ The church, which has a com- 
munion .«et and a bell sent over by Queen Anne, was begun in 
1764. and was used as a British military hospital for a time 
during the Revolution. Along the White Plains road (now Lincoln 
avenue) Washington retreated, pursued by Gen. Clinton, before 
the Battle of White Plains tOct. 1776). The city was founded by 
realty companies in 1S51, incorporated as a \dllage in 1853 and 
chartered as a city in 1S92. 

MOUNT VERNON, a city of Ohio, U.S.A., 45 m. N.E. of 
Columbus, on the Kokosing river; the county seat- of Knox 
county. It is served by the Baltimore and Ohio and the Penn- 
sylvania railways. Pop. (1920) 9.237 (929^ native white); esti- 
mated locally at 12,000 in 192S. The city has abundant water- 
supply, electric power and natural gas, and is an important manu- 
facturing centre, making steam. Diesel and gas engines, structural 
iron, bottles, window glass and various other commodities. The 
State sanatorium for the treatment of tuberculosis is here. Mount 
\’ernon was laid out in 1S07, incorporated as a town in 1845 
chartered as a city in 1853. It was the birthplace and home of 
Daniel Decatur Emmett, author of “Dixie,” the battle-song of 
the Confederaev. 

MOUNT VERNON, the former home of George Washing- 
ton, in Fairfax county. Virginia, U.S..\., on the Potomac river, 
15 m. below’ Washington. D.C, The mansion-house, which is the 
centre of interest, stands on a bluff overlooking the river. The 
house is built of w’ood, but the siding is of w’ide thick boards so 
panelled as to give the appearance of cut and dressed stonework. 
The rooms contain much of the furniture which was in them when 
they were occupied by Gen. Washington and his family; and the 
furniture that had been lost has been in part replaced by other 
furniture of historic interest and of the style in use in Washing- 
ton's day. In the main hall hangs a glass casket containing the key 
to the Bastille which Washington received from Lafayette in 
1 790. From each end of the house a curved colonnade and a pave- 
ment lead westerly to a row^ of out-buildings w'hich partially 
enclose a bowling green and spacious lawn w'ith shaded drives and 
walks, and beautiful gardens (w'ith trees planted by Washington, 
Franklin, Jefferson, Lafayette and others). A short distance 
south-west of the mansion-house and between it and the wharf 
is a plain brick tomb, which w’as built by Washington’s direction 
on a site chosen by himself, and contains the remains of Washing- 
ton and Mrs. Washington (removed to this tomb from the old 
family vault in 1831 j, and of about 30 relatives — members of the 
Washington, Blackburn, Corbin, Bushrod, Lew’is and Custis 
families. 

The estate, originally called “Little Hunting Creek Planta- 
tion,” was devised in 1676 by John Wa.shington (the first of the 
family in America 1 to his son, Lawrence, who in turn devised it 
to his daughter, Mildred, by whom (and her hu.sband Roger 
Ciregory; it was deeded in 1726 to her brother Augustine (George 
Washington's father). On Augu.stine's death (174.V it pa.ssed to 
Lawrence (George’s half-ljrother ), who built in 1743 the villa 
which forms the middle portion of the present mansion-house and 
named the estate Mount Vernon, in honour of his former com- 
mander, Admiral Edward Vernon (1684-1757). LawTcncc left it 
(1752) to his wddow Anne Fairfax (who in the same year 
married George Lee) with the provi.so that it should pass at her 
death to George Washington, who meanwhile rented the estate, 


gaining full possession at her death in 1761. In 1784-85 he en- 
larged the villa into the mansion-house with its present dimensions 
by building an addition at each end, erected several of the out- 
buildings, and adorned the grounds, all according to his own plans 
and specifications. At Washington’s death (1799) Mount Vernon 
passed to his widow; at her death (1802) it passed to his nephew, 
Bushrod Washington, and at Bushrod Washington’s death (1829) 
to his nephew John Augustine Washington, who devised it in 
1832 to his widow, by whom it was devised in 1835 to their son 
John A. Washington. This last was authorized by his father’s 
will to sell the estate to the U.S. Government, and in 1847 offered 
the property for $100,000, but the offer was refused. In i860 
the mansion-hou.se and 200 ac. of the original estate, fast falling 
into decay, were bought for $200,000 (much of which had been 
raised through the efforts of Edward Everett) by the Mount 
Vernon Ladies’ Association of the Union. This association under 
its charter (1S56) bound itself to restore the estate as far as 
possible to the condition in w'hich it was in the lifetime of Wash- 
ington and to keep it sacred to his memory, and Virginia agreed 
to exempt it from taxation as long as these terms were fulfilled. 

See B. J. Lossing, The Home of Washington: or Mount Vernon and 
its Associations (Hartford, 1870) ; P. Wilstach, Mount Vernon (igi6) ; 
C. H. Sipc, Mount Vernon and the Washington Family (1925); C. 
Moore, The Family Life of George Washington (1926) ; and E. E. 
Pnissing, The Estate of George Washington (1927). 

MOURNmC: see Funeral Rites. 

MOUSE, in its original sense probably the name of the house- 
mouse (Mns musfulus), the type of the genus Mus and of the 
family Muridae, The distinctive characters of the typical mice, 
i.e., those included in the genus Mus, are dealt with in the article 
Rodentia. With the exception of Madagascar, the genus Mus, 
and its allies, ranges over practically the whole of the Old World, 
having indigenous representatives even in Australasia; while the 
house-mou.se has established itself throughout the civilized world. 
J/. musculus, the house-mouse, originally a native of Central 
Asia, has spread to all the inhabited parts of the globe. Apodemus 
sylvaticus, the wood or long-tailed field-mouse, is common in 
many parts of England, often taking to barns and out-houses for 
.shelter during the winter. It is of about the same size as M. 
musculus, but of a bright reddish-grey with a white belly. Mi- 
cromys mimitus, the liarvest-mou.se, is the smallest of the Euro- 
pean mice, 2\ or 3 in. in length, and a yellowish-rcd, wdth short 
ears and tail. It lives in wheat or hay fields, where it builds a 
round grass nest the size of a cricket-ball, in which it brings up 
its young. Its range extends from England to Japan. In Central 
Asia there exist wild mice M. hactrianus, and M. wagneri with 
the habits of a house-mouse, both closely allied to M, musctilus; 

while there is a third kind {M. 
g(ntilis), also nearly related, in 
the deserts of North Africa. 
Mice derived from M, musculus 
are kept as pets in many parts of 

the world. Numerous breed.‘; 

■Y COURTESY OF THE AMERICAN MUSEUM OF arc koowD, of whlch thc Japanc-Sc 

''""'fHrwHiTE.FOOTED I.0U8E which havc the 

habit due to a defect in the laby- 
rinth of the car of spinning round and round after their tails, art* 
perhaps the most remarkable. 

See G. E. H. Barrett- Hamilton, “Note on thc Harvest-Mice of thy 
Palaearctir Region,” Annals and Magazine of Nat. History (April 
1899) ; “On thc Species of the genus Mus inhabiting St. Kilda,” Prof- 
Zool. Soc. (1899) ; “On Geographical and Individual Variation in 
sylvaticus and its Allies,” op. cit. (i<>oo) ; W. E. Clarke, “On Forms ol 
Mus muscidus, with Description of a New Subspecies from the Faeroe 
Islands,” Proc, Roy. Phys. Soc. (Edinburgh, 1Q04), vol. xv. M. A- ' 
Hinton “Rats and Mice,” Brit. Mus. {Nat. Hist.) Pamphlet, 

MOUSE-BIRD) the name by which members of the g^nus 
Colins are known— probably from their habit of creeping aloiig 
the boughs of trees with the whole tarsus applied to the bniiun 
The colies are placed in the family C’oUidae, amongst Coraciilorm 
birds, near the trogons and swifts The Cdiidae are sma 

bird.s, with a rather finch-like bill, a more or less crested hea< •» 
very long tail, and generally a dun or slate-coloured plumage tha 
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sometimes brightens into blue or is diversified with white or chest- 
nut. They feed almost wholly on fruits, but occasionally take in- 
sects. All the species belong to the Ethiopian region ranging from 
Abyssinia southwards. There are nine species. 

MOUSTACHE or MUSTACHIO, the hair worn unshaven 
on the upper lip (see Beard). 

MOUSTERIAN, a name given by the French anthropologist 
G. dc Mortillet to the earliest epoch in his system of cave-chro- 
I nology, from a cave (Lc Moustier) on the right bank of the 

j Vezere, a tributary of the Dordogne, above Les Eyzies, which has 

i yielded typical palaeolithic implements. The epoch was charac- 
terized by the Neanderthal type of man, and by the occurrence 
of the musk ox, the horse, the cave bear, Rhinoceros tkhorhinns, 
and the mammoth. The typical implements are flint points or 
“flake implements,” smooth and flat on one side (the “bulbar” 
surface). Relics of the Mousterian age have also been found in 
most parts of Europe and in North Africa. An early or proto- 
Mousterian cave at Krapina, in Croatia, has yielded abundant 
remains. The Galilee skull was associated with Mousterian im- 
plements. The relation of the Mousterian jx^riod to the icc age 
is still obscure, but Mousterian remains are as.sociated with both 
“warm” and “cold” fauna, and it is reasonable to infer that it 
“straddled” the last phase of glaciation. Remains have been found 
:it Northfleet and Frindsbury in north Kent, and in Jersey. 

Bibliography. — J. L. Myres, in Camb, Ancient Hid., vol. i. chap, i 
7 (i(j24) list of references on pp. 620-621. 


MOUTH AND SALIVARY GLANDS. The mouth, in 
anatomy, is an oval cavity at the beginning of the alimentary canal 
in which the food is masticated. The opening is situated between 
the lips, and at rest its width reaches to the first premolar tooth 
on each side. 

The lips are fleshy folds, surrounding the opening of the mouth, 
and are formed, from without inward, by skin, superficial fa.scia, 
orbicularis oris muscle, submucous tissue, containing numerous 
labial glands about the size of a small pea, and mucous membratu*. 
In the deeper part of each lip lies the coronary artery, while in 
the mid-line is a reflection of the mucous membrane on to the gum 
forming the fraenum labii. 

The checks form the sides of the mouth and are continuous 
with the lips, with which their structure is almost identical save 
that the buccinator muscle replaces the orbicularis oris and the 
buccal glands the labial. In the subcutaneous fa.scia is a distinct 
mass of fat, specially large in the infant, which is known as the 
sucking pad. On the buccal surface of the cheek, opposite the 
second upper molar tooth, is the papilla which marks the opening 
of the parotid duct, while, ju.st behind, arc four or five molar 
glands, larger than the buccal, the ducts of which open opposite 
ihc last molar tooth. The mucous membrane ol tl.e cheek, like that 
of the rest of the mouth, is of the stratified .squamous variety (.see 
bpjTHELiUM) and is reflected on to the gums. 

The gums consist of mucous membrane connected by thick 
tibrous tissue to the periosteum of the jaws. Round the base of 
the crown of each tooth the membrane rises to a little collar. 

The roof of the mouth is concave transversely and antero- 
lK)steriorly, and is formed by the hard and soft palate. The hard 
palate consists of mucous membrane, continuous with that of the 
gums and bound to the periosteum of the palatine proces.ses of the 
maxillae and palate bones by firm fibrous tissue, .n the mid-linc 
a slight ridge, the palatine raphe, which ends in front in lIic pala- 
line papilla, marking the position of the anterior palatine canal. 
I ron, the anterior part of the raphe five or six transverse ndges 
»r rugae of the mucous membrane run outward. ( or a es 

* ion of the soft palate .see Thakvnx.) 

The floor of the mouth can only be *r'r'n when the tongue is 
raised, then the reflection of the mucous membrane [rom the gu . 
>0 it is exposed. In the mid-line is .1 . i, ' ,0 

Imrne), and on each side of thi.s a suhimual ^ 

summit of which the duct of the f, subliti- 

"tng outward and backward from this is a r , 

which marks .he upFr edge 0 the f J 
to whicli most of the ducts of that gland op J . 
lion of the Tongue and the Teeth sec special articles.) 


Salivary Glands. — ^The salivary glands are the parotid, sub- 
maxillary and stthlini^uai though the small scattered glands such as 
the labial, buccal, molar, lingual, etc., probably have a similar 
function. 

The parotid gland is the largest, and is situated between the ear 
and the ramus of the mandible. In cross-section it is roughly tri- 
angular, its outer wall or base being bounded by the parotid fascia, 



The salivary glands and their ducts, with thf greater portion 

OF THE BODY OF THE MANDIBLE REMOVED TO SHOW THE SUBLINGUAL 
AND THE DEEPER PARTS OF THE SUBMAXILLARY GLANDS 


its anterior by the jaw, and its posterior by the mastoid process 
nnd stern o-ma.stoid muscle. Where the anterior and ])ost erior walls 
meet to form the apex is the styloid ])rocess. Above the gland 
reaches to the zygoma, and below to the level of the angle of the 
jaw, where a strong process of the deep cervical fascia separates 
it f’*om the submaxillary gland. The outline of the gland is ob- 
.scured by several processes, one of which, the facial lobe, runs 
forward, superficial to the masseter nvi.scle, accompanying the 
duct; a .separate part of this is called the soda parotidis. Others 
are pterygoid, pre-slyloid and post-styloid, but all are very va- 
riable. The facial n(?rve, the temporo-maxillary vein, and the ter- 
mination of the external carotid artery, among other structures, 
are embedded in the gland. The parotid duct (SLcnsen’:» duct) 
cro.sses the upper part of the mas.seter and then picices the bucci- 
nator on its way to the mouth; it is about 2in. long. 

The submaxiilary gland lies deep to the posterior half of the 
body of the lower jaw; it is about the .'^i;/.* of a walnut. The facial 
artery is embedded in the upper part of the gland. The .submaxil- 
lary duct (Whartons duct) runs forward to the sublingual papilla 
already mentioned. 

The sublingual gland is placed farther forward than the sub- 
maxiliary; it is like an almond in shaf>c though larger; its outer 
flattened surface rests against the lower jaw; its ducts are small 
and numerous. 

Embryology. — The fore-gut (see Alimentary Canal) at first 
ends blindly, ventral to the hind brain; in front of it is the over- 
hanging fore-brain. When the heart develops, ventral to the fore- 
gut, it also projects forward toward the fore-brain, so that a trans- 
verse cleft, without any lateral boundaries and lined by ectoderm, 
is left between these two structures. This is the stomatodaeim or 
primitive mouth, the ectoderm of which rests against the entoderm 
of the fore-gut to form the bucco-pharynf^eal membrane, and so 
separates the two chambers. The position of this membrane does 
not correspond to the fauces or hinder limits of the adult mouth, 
but is much more oblique, so that the front part of the roof of the 
pharynx is formed by stomatodaeum while the greater part of the 
floor of the permanent mouth is fore-gut. During the third week 
the membrane disappears, and no traces of it can be seen in the 
adult. Growing down from the region of the fore-brain is the 
fronto-nasal process, which forms the nose and the middle piece of 
the upper lip, while the lateral parts of the mouth are closed in by 
two processes, on each side of which the lower or mandibular proc- 
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ess rapidly meets its fellow in the mid-line to form the lower jaw 
and lip, thus separating the heart from the mouth cavity. The 
upper or maxillary process grows inward more slowly, but at last 
joins with the fronto-nasitl process, and in the adult the lines of 
union are seen on each side as ridges of skin which run down from 
the nostril to the margin of the lip, and enclose that slightly de- 
pressed vertical gutter to which the term philtrnm is given. Be- 
sides forming the philtrum the fronto-nasal process is responsible 
for that part of the roof of the mouth bounded by lines drawn on 
each side from between the lateral incisor and canine teeth to the 
palatine papilla. At first the cavities of the mouth and nose are 
one, but they are later divided by the palatal processes, which 
grow in like shelves from the maxillary processes and meet in the 
mid-line. The submaxillary and sublingual salivary glands develop 
as solid outgrowths of the buccal epithelium which are canalized 
later, while the pxtrotid according to Hammar {Archiv. /. mikr. 
Anat. igor") appears first as a groove. The parotid is ectodermal 
in origin, all the others entodermal. 

For further details and literature sec Quain. Anat. voL i. (Lon- 
don, iQoSi; J. P. McMurrich Development of the Human Body 
(London, 19^3): 0 . Hertwig, Handhuch dcr Entwickelungslehre 
Th. II., (Jena). Sec also Vertebrate Embryology. 

Comparatiye Anatomy.— In the Acrania (Amphioxus) the 
mouth is developed on the left side and gradually shifts to the 
mid-line; later an extra chamber, the oral hood, is formed in front 
of it. the external opening of which is provided with bristle-like 
cirrhi. so that in the adult the mouth is merely an aperture in the 
velum or membrane which separates the oral hood from the 
pharvTix. 

In the Cyclostomata (lampreys and hags ) the mouth is a suc- 
torial organ, and resembles a funnel, the narrow end of which 
opens into the phar>m. It is always open and is provided with 
horny teeth and a tongue. At this low stage of the vertebrate 
scale no jaws appear, but in the lan^al lamprey (Ammocoetes ) an 
oral hood, resembling that of Amphioxtis, is present. In the fishes 
jaws are present and the mouth can be closed at will. In the 
elasmobranchs (sharks and rays) the opening is crescentic and 
situated well on the ventral surface of the head, but in other fishes 
it is at the anterior end of the body. Until the Dipnoi (mud fish) 
are reached there is no communication between the mouth and the 
nose but in these fishes the internal or posterior nares open into 
the front part of the roof of the mouth, thus adapting them to air- 
breathing. In the Amphibia the mouth has usually an enormous 
Ka;)e. and the position of the posterior nares resembles that of the 
Dij)noi. It will be noticed that at this stage of phyiogeny the con- 
dition resembles that of the ontogeny of man before the palatal 
processes appear. The premaxillary part of the fronto-nasal 
process separates the nasal cavity from the mouth in front, but 
behind that the cavity is the rudiment of the mouth and nose 
which no palate ha.*; yet appeared to separate. In reptiles the hard 
palate appears, and henceforward the digestive and respiratory 
tracts only form one passage in the pharynx. In mammals definite 
lips provided with muscles first appear, though the monotremes 
have such specialized mouths that lips are not found in that order. 
Many monkeys have the vestibule enlarged to form the cheek 
pouches. (F. G. P.) 

MOUTH AND SALIVARY GLANDS, DISEASES OF. 
Most of the conditions affecting these parts have been described 
under separate hcading> {see Tongue, Diseases op; Dentistry; 
Calculi; Diphtheria; Ph.-vryncitis; To.vsillitis; Mumps; 
AcnKOMYCOsisj while as constituting the commencement of the 
respiratory and alimentary systems the mouth shares in some de- 
gree in the affections of these .sy.stems, as well as in general 
diseases {sec Scarlet Fever; Measles; Scurvy; Venereal 
Diseases; Tuberculosis;. A few other aspects of the subject 
remain to be considered. 

Relaxed or Unduly Long Urula^Either because of its 
inordinate Icngtli or because it shares in a general pharyngitis the 
uvula may touch and irritate the back of the tongue leading to 
irritable cough or repf ated attempts at clearing the throat. Usually 
an astringent gargle i.^ sufficient treatment; formerly a portion of 
the uvula was burned with caustic or snipped off with scissors. 


but this procedure is undesirable since removal of too much lead.s 
to regurgitation of food or drink through the nose in swallowing 
from failure of complete coaptation of the uvula and anterior 
pillars of the fauces. 

Xerostomia. — ^This rare condition is of nervous origin and 
probably is allied to the deficient secretion of saliva actuated by 
fear in ancient trials by ordeal. Dryness of the mouth in fever and 
in bella donna poisoning though equally due to deficient secretion 
of saliva, is not included under the term. 

Salivation results from the action of certain poisons, e.g., 
mercury, potas.sium iodide, and accompanies many diseased condi- 
tions of the mouth. In cancer of the tongue, floor of mouth, 
cheek or gingival border, salivation is one of the most distressing 
symptoms. Mercurial salivation has disappeared largely since 
modern methods of treating syphilis have been introduced, and at 
present is mainly the result of industrial conditions. 

Ranula is an oral swelling in the floor of the mouth filled with 
clear fluid; it depends upon accumulation of saliva in the duct of 
the salivary gland behind an impacted salivary calculus. 

“Phossy Jaw” has disappeared since the manufacture of 
matches with red phosphorus superseded use of the amorphous 
variety. Formerly it was common owing to the fact that the 
fumes attacked the jaws of workers in the region of carious teeth ; 
extensive necrosis of the bones of the jaw and falling out of 
teeth, followed by severe constitutional disease often resulted 
and death was not uncommon. 

Macroglossia and Macrocheilia arc rare conditions in 
which the tongue and lips respectively are enormously enlarged 
from blockiige of their main lymphatic channels. The condition is 
therefore akin to elephantiasis ((7.T).). The tongue may be so large 
that it protrudes from the mouth fdr several inches. 

MOyiMAN, a tribe or small group of tribes of South Ameri- 
can Indians, constituting an indetxjndent linguistic stock. The 
Moviman live in north-eastern Bolivia, on the Yacuma river, a 
western tributary of the Mamore, in S. lat. 14°. They are a tall 
people, speaking a very harsh and di.sagrceable language. Their 
culture was much like that of the Moxo.s tribe, who were their 
neighbours on the south. 

See A. D’Orbigny, V Homme Ameriaiin (Pari.s, 1839). 

MOWBRAY, the name of an Anglo-Norman baronial house, 
derived from Montbray (Manche) in Normandy south of St. Lo. 
It was founded at the Conquest by Geoffrey (de Montbray), 
bishop of Coutances. His nephew Robert, who rebelled with him 
against William Rufus on the Conqueror’s death, was mnde, 
after their reconciliation, carl of Northumberland, as his unde'.s 
heir but was imprisoned for life on rebelling again in 1095. 
Bishop Geoffrey’s other nephews, Nigel and Wb’lliam, were given 
great estates in England by Henry I. William was made king s 
butler, and was father of William d’Aubigny (“de Albini”), lirst 
earl of Arundel {see Arundel); Nigel was rewarded with the 
escheated fief of Geoffrey de la Guerchc, of which Melton (Mov- 
bray) was the head, and which forfeited lands in Yorkshire. 
Nigel’s grandson W’illiam, a leader in the rising against King John, 
was one of the 25 barons of the Great Charter, and was captured 
fighting against Henry 111 . at the rout of Lincoln (1217). Wil- 
liam’s grandson Roger (1266-98), who was summoned to parlia- 
ment by Edward 1., was father of John (1286-1322), whose wile 
added Gower in South Wales and the Bramber lordship in Sussex 
to the great possessions of his house. Their son John (d. 1361 ) 
was father, by a daughter of Henry earl of Lancaster, of Juhji 
Lord Mowbray (c. 1328-1368), whose fortunate alliance with the 
heiress of Lord Segravc, by the heiress of Edward 1 . s son Thomas, 
earl of Norfolk and marshal of England, crowned the fortiims oi 
his race. In addition to a vast accc.ssion to their lands, the earl'i"’] 
of Nottingham and the marshalship of England were bestoweo 
on them by Richard IL, and the dukedom of Norfolk 
{See Norfolk, Thomas Mowbray, ist duke of.) Hjs ' 
grandson John, 4th and last duke was created earl of Wain imt 
and Surrey (1451). At his death (1475) vast inhcriimHt 
devolved on his only child Anne, who was married as 
to Edward IV. ’s younger son Richard (created duke of ” 
and earl of Nottingham and Warrenne), but died in 148^ 
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The next heirs of the Mowbrays were the Howards and the 
Berkeleys, representing the two daughters of the first duke. 
Between them were divided the estates of the house, the Mow- 
bray dukedom of Norfolk and earldom of Surrey being also 
revived for the Howards (1483), and the earldom of Nottingham 
(1483) and earl marshalship (1485) for the Berkeleys. Both 
families assumed the baronies of Mowbray and Segrave, but 
Henry Howard was summoned in his father s lifetime (1640) as 
Lord Mowbray, which was deemed a recognition of the Howards' 
right; their co-heirs, from 1777, were the Lords Stourton and the 
Lords Petre, and in 1878 Lord Stourton was summoned as Lord 
Mowbray and Segrave. The former dignity is claimed as the 
premier barony, though De Ros ranks before it. 

MOWBRAY, HARRY SIDDONS (1858-1928), American 
artist, was born of English parents at Alexandria, Egypt, on Aug. 
5. 1858. Left an orphan, he was taken to America by an uncle, 
who settled at North Adams, Mass. After a year at the U.S. 
Military academy at We.st Point, he went to Paris and entered 
ihe atelier of Leon Bonnat, his first picture, “Aladdin," bringing 
him to public notice. Other early canvases of high rank included 
‘The Evening Breeze,” “Scheherazade,” “The Last Favorite.” 
He was best known, however, for his mural paintings, and to 
these his later years were devoted. They included murals in the 
re.sidences of F. W. Vanderbilt, J. Pierpont Morgan and Collis P. 
Huntington; the ceiling and walls of the library and decorations 
in the council room of the University club in New York city; 
mural paintings in the appellate court house, New York city; in 
the Federal court room, Cleveland; in the art gallery of Hon. 
Breckinridge Long, St. Louis; and in the church and Gunn 
Memorial library at Washington, Conn. He died on Tan. 13, 1928. 

MOZAMBIQUE, a town of Portuguese East Africa, till 
1907 capital of the province of Mozambique, and the seat ot a 
Roman Catholic bishopric in the province of Goa, is in 15® 4' S., 
.jo" 44' E., 7,157 m. from Southampton, and 175 m. from Ibo. 
The town occupies the whole of a small coral island at the mouth 
of Mossuril bay. The name Mozambique, used first to designate 
the island, was also given to the town and extended to the whole 
of the Portuguese possessions on the east coast of Africa. There 
are three forts, of which the principal, St. Sebastian, on the 
northern end of the island, was built in 1510 entirely of stone 
brought from Portugal, The harbour is deep enough to admit 
vessels drawing 28 ft. The channel is beaconed and lighted by 
tmoys, and there is a lighthou.se on Goa island. There is a milling 
establishment and an oil factory in the town. The Municipal 
council is appointed by the Government. In 1925, 1,669 ships 
entered and 1,689 left the port. There is a pas.senger pier. Malaria 
:ind bilious fever arc prevalent in the rainy .season. 

The inhabitants, who number about 7,000, consist chiefly of 
Mohammedan natives of mixed descent speaking a dialect of 
the Makwa language. There are Parsee, Banyan, Goanese and 
•\rab traders, and about 300 Europeans, besides half-caste Portu- 
guese. The annual average value of the imix)rts for the three 
years 1904-06 was 197.035, of the exports £71,636. The im- 
lH)rt trade is mainly with (ireat Britain and India, the chief articles 
being cotton, coloured shawls and hardware. The exports, of 
about 50,000 tons annually, are chiefly ground-nuts, a little rubber 
of inferior quality, sesame and other oil seeds and Bmber. 
Mozambique was discovered by Vasco da Gama in 1498. ^ ”t*re 
was then a flourishing Arab town on the island, of 
trace exists. The history of the Portuguese town is closely identi- 
fied with that of the province, for which sec Portuguk.se Last 
Africa. Mozambique has been eclipsed by Lourcn(;o Marques, 

MOZARAB, a general term for persons not Arab by race who 
have assimilated themselves to the Arabs (Simnish 

^'orrupiion oi the Arabk Musta^ib, coll Mustariba)^ It w ^ 

plied by the Muslims in Spain to the Chnstian ^ 

i'^ting among them, in Cordova, Seville. Toledo and other large 
‘^ities. The ancient liturgy used by the Chnstians of Toledo 
commonly known as Mozarabic. 

MOZART, WOLFGANG AMADEUS (^75^179 l 
Austrian composer, was born at Salzburg on Ian. p 7‘^7 
the baptismal register his name stands Joannes ry 


Wolfgangus Theophilus [Lat. Amadeus, Ger. Gottlieb].) 

He was educated by his father, Leopold Mozart, a composer 
with a high reputation as a violinist in the service of the arch- 
bishop of Salzburg. When only three years old he shared the harp- 
sichord lessons of his sister Maria (“Nannerl”), five years his 
senior. A year later he played minuets and composed little pieces, 
some of which are still preserved. In 1 762 Leopold Mozart took 
“Wolferl” and Nannerl on a musical tour, during the course of 
which they played before most of the sovereigns of Germany. 
The little Wolferl remained unspoilt by all the petting he received 
from royalty. At Vienna the emiieror, Francis I., sat by his side 
while he played and called him his "little magician.” When he 
slipped one day on the polished floor the archduchess Marie 
Antoinette, afterwards queen of France, lifted him up, whereupon 
he said, “You are very kind; when I grow up I will marry you.” 

Childhood and Youth. — ^In 1763 the whole family started 
on another tour. Wolferl now sang, composed and played on the 
harpsichord, the organ and the violin, winning golden opinions 
everywhere; but not enough money for more than bare neces.sities 
after the irreducible expenses of travel. In Paris they lodged 
at the Bavarian embassy, performing on a grand scale both there 
and at Versailles, where Wolfcrls organ-playing was especially 
admired. Here also he published two sets of sonatas for the harpsi- 
chord and violin, having already composed several .smaller pieces. 
In April 1 764, Leopold Mozart took his family to England, where 
W’olferl astonished the royal family with his playing at sight and 
accompanied the queen in a song. He composed a symphony, 
published a third set of sonatas, dedicated to the queen; and 
wrote a tiny anthem {Spruch) for four voices, God is our Refuge , 
for presentation to the Briti.sh Museum. (The autograph is num- 
bered “Select Case C, 21 d.”) Barrington contributed to the 
Philosophical Transactions for 1780 a paper on Mozart's prodi- 
gious talent as shown during his visit to London at eight years of 
age. In Sept. 1765 the family left England for the Hague, where, 
in March 1766, Wolferl made his first attempt at an oratorio, 
astonishing the Dutch as he had astonished the English, and play- 
ing with great effect, at Haarlem, on the largest organ in the 
world. In Sept. 1767 he paid a second visit to Vienna, and at the 
suggestion of the emperor, Joseph II., composed an opera buft'a. 
La finta semplice, which, though acknowledged by the company 
for which it was written to be “an incomparable work,” was sup- 
pressed by an intrigue. The archbishop of Salzburg thereupon 
commanded a representation of it in his palace, and gave Wolferl 
an honorary appointment as maestro di capclla. Since this did 
not involve residence, Leopold Mozart took his son to Italy, in 
Dec. 1769, as the proper measure to complete a musician’s edu- 
cation. 

W’olfgang, now nearly 14 years old, received at Milan a com- 
mis.sion to write an opera for the following Christmas. Arriving 
in Rome on the Wednesday in Holy Week, he went at once to 
the Sistine chapel to hear Allegri’s famous Miserere, which after- 
wards he wrote down from memory, to the consternation of all 
who heard of the feat; for the composition was guarded as a 
my.stery, and the singers were forbidden to transcribe it on pain 
of excommunication. Towards the end of June the pope made 
him a “cavaliere” of the order of “The Golden Spur,” an honour 
which had some years previously been conferred on Gluck. Mozart 
prized it the more on that account, but soon gave up signing him- 
self with the title, whereas the chevalier Gluck insisted on it to 
the end of his life. In July the Accademia Filarmonica of Bologna 
gave Mozart the degree of compositors in spite of a statute re- 
stricting this title to persons at least 20 years of age. His degree- 
exercise in strict counterpoint on the antiphon, Quaerite primum, 
is extant (Kbchel’s Catalogue, No. 86). His friendship with the 
learned padre, G. B. Martini (q.v.), was delightful to the boy and 
the sage, and it foreshadowed for Wolfgang what was afterwards 
to come to him from another spiritual father, “Papa Haydn.” 
On Dec. 26, Wolfgang’s new opera, Mitridate Re di Ponto, was 
triumphantly produced under his direction at Milan after a 
nerve-racking struggle with hostile intrigues. Mozart had been 
baulked of his hope to be allowed to .set an opera by Metastasio; 
but the poetaster from Turin did his best; and the first rehearsal 
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settled all doubt as to the capacity of a German child of 14 to 
write an Italian opera and to control the orchestra of La Scala, 
the largest in Europe. The piece had a continuous run of 20 
nights, a record for those limes; and it established the boy as a 
master needing no apologies. 

After this triumph, and after a concert-tour through many 
Italian cities, Wolfgang returned with his father to Salzburg, in 
March 1771, with large commissions for a dramatic serenata for 
the approaching marriage of the archduke Ferdinand, and an 
opera for La Scala. to be performed in 1773. The wedding took 
l)lace at Milan on Oct. 21, and the serenata. Asconio in Alba, was 
produced with an effect which eclip{;ed Has.se s new opera, /?Mg- 
^iero, composed for the same occasion. The good Hasse prophe- 
sied: “This boy will cause us all to be forgotten.'* During the 
absence of Wolfgang and his father the good archbishop of Salz- 
burg died; and in 1772 a successor was elected for whom nobody 
but the electors had a good W'ord then or since. For his installa- 
tion Wolfgang composed an opera. II So^no di Scipiom% but the 
new prelate's interests were not intellectual; and before five years 
were past he made Salzburg a miserable place for musicians. The 
new opera for Milan, Lucia Sillu, was ])roduced at La Scala at 
Christmas, with a succe.ss equal to that of Mitridatc, and it had 
a .still longer run. Wolfgang was developing rajiidly and beginning 
to create styles and forms that changed the nature of music. His 
opera buffa. La Finta t^iardinirra , produced Jan. 13, 1775, at 
Munich, tackles the action of an absurdly complicated play with 
unmistakable fore.shadowings of the technique of Fit^aro. In 
March he set Meta.stasio’s dramatic cantata, II rc pastore. Con- 
certos, mas.ses, symphonies and sonatas poured forth with a 
steady increase of power and resource. The Missa brevis in F 
(see Mass) is the last word in Neapolitan ('hurch music, and the 
style of the symphonies and string-quartets of these years is full 
of wit and of terse formal devices. Eut these achievements did 
not earn money, and in 1777 Leopold Mozart asked the archbishop 
for leave of absence for a concert tour. I'he archbishop dis- 
approved of “that system of begging." Wolfgang thereupon re- 
signed his honorary appointment after furious protests from the 
archbishop; and on Sept. 23 started with his mother for Munich. 

Manhood. — The results were not encouraging. Leopold dis- 
covered with surj)risc that a young musician of 21 could not make 
as much impres.sion in palaces as an infant prodigy. Moreover, 
at Mannheim, where Stamitz (q.vA had created a new standard 
of playing, Wolfgang not only imitated the Mannheim musicians 
but fell in love with Aloysia Weber, the daughter of the poorly 
paid prompter of the theatre. (Carl Maria von Weber, born ii 
years later, was her cousin.) Leopold, dreading an improvident 
marriage, ordered his wife and son to start instantly for Paris, 
where they arrived on March 23, 1778. Hut in .spite of the succe.ss 
of his Paris symphony (with its diplomatic initial coup d^archet 
and the unexpected pianissimo opening of the finale, which evoked 
an interruption of several minutes for applause), he found himself 
neglected by the aristocracy; and his mother fell seriously ill and 
died on July 3. After this catastrophe he left Paris in September 
and found Aloysia Weber cruelly changed towards him w’hen he 
stopped at Mannheim. In June 1779 he returned to Salzburg and 
succeeded in inducing the archbishop to attach a .salary of 500 
florins to his “concertmeister's*' appointment, with leave of ab- 
sence in case he should be asked to write an opera elsewhere. 

Two years later he was engaged to compose an opera for 
Munich for the carnival of 1781. The libretto was furnished by 
the abbate Varesco, the archbishop’s court chaplain. On Jan. 29, 
1781, the work was produced under the title of Idotmmeo, re di 
Greta and made a great impression. It reveals Mozart’s full 
powers of orchestration, vocal and choral style, accompanied 
recitative and nobly pathetic melody. In these respects it was 
incontestably the finest opera that had ever yet been placed upon 
the stage. Dramatically, it is not mature. Mozart, though pro- 
foundly influenced by Gluck in the accompanied recitative of the 
oracle-scene in the temple of Neptune, could as yet resist the I 
temptations neither of coloratura singing nor of symmetrical 
form. And he had not yet learnt the art (and duty) of bullying 
his librettist. And now the archbishop realized that Mozart was 


an adornment to his servant’s hall. On hearing of the success of 
Idomeneo he instantly summoned the composer to Vienna, where 
he was spending the season. Mozart soon found his position in- 
tolerable. Musicians of his standing were already becoming restive 
at being made to dine with flunkeys, but the archbishop’s flunkeys 
copied their ma.stcr’s insolence. Mozart’s salary was reduced from 
500 to 400 florins, he had to pay his own travelling expenses, and 
he was forbidden to give concerts on his own account or to play 
anywhere but the archiepiscopal palace. Archbishop Hieronymus 
found himself omitted from the list of the emperor's summer 
guests and he quitted Vienna in disgust, sending his household to 
Salzburg, but leaving Mozart to find lodgings at his own expense. 
Thereupon Mozart resigned. The archbishop’s language thereat 
was unprintable, but Mozart remained in Vienna in a hou.se rentctl 
by his old friends, the Webers, vainly hoping for pupils in the 
dead season. One good thing we owe to the archbishop. Michael 
Haydn was also in his .service and had been commissioned by 
him to write six duets for violin and viola. He fell ill after writing 
four and the archbi.shop refused to pay him unless all six were 
forthcoming. Mozart came to the rescue with two duets in his 
richest style; and Michael Haydn sent them in with his. own. The 
archbishop showed no suspicion. 

The emperor protected Mozart and commi.s.sioncd him to writf 
a German opera. Die Enifuhrtm^ aus dem Scrail, which, on July 
16, 1782, had great success in Vienna and afterwards at Prague. 
This great work was the first imperi.shable monument of the Ger- 
man Sin^spicl (or opera with .spoken dialogues) as Idomeneo was 
the last living monument of the old Italian opera serin. Mozart had 
now mastered the art of bullying his librettist, whose chief char- 
acters he idealized to heroic proportions, while he himself ex- 
ercised an extraordinary facility of comic rhyme and created the 
gigantic buffo character of Osmin. 

On Aug. i6 Mozart married Constanze, the younger sister of 
Aloysia Weber, and the namesake of the heroine of Die Ent- 
juhrung. Much sour wisdom has been poured forth on this im- 
provident marriage by biographers, who, accepting uncritically 
Mozart's steadfast creed of “Next after God, papa," are shocked 
by the fact that Constanze was not a good manager, and are 
disposed to .see serious infidelity in the freedom of Mozart's 
manners with singers and actresses. 

From the day of his marriage to that of his death Mozart was 
always in difficulties for lack of money. The happiness of Mozart's 
most private affairs is revealed to us by the exquisite quality of the 
works which he wrote e.specially for his wife; but of course the.se 
were the only works he could afford to leave unfinished! Life 
in the Mozart home could never have been comfortable, nor could 
its irregular hours have been good for children, such as Mozart 
own. and his pupil, J. N. Hummel, who lived in his home, and 
who used sometimes to be rou.sed at midnight to sing or play his 
ma.ster's latest piece while Frau Mozart gave him a glass of wine. 
But his children were devoted to his memory; and his widow 
afterwards married one Nis.sen, who spent untold efforts in collect- 
ing material for his biography and for a catalogue and canon 
of his works. 

The court and nobility were kind, though not munificent, and 
Mozart had many friends. “Papa Haydn" told Papa Mozart that 
Wolfgang was the great e.st musician he had ever seen or heard 
of; and that all the crowned heads of Europe would compete for 
his services if they could only be made to see his worth. But he 
had enemies also. His ability was terrifying and he was naively 
unconscious of the devastating sharpness of his criticisms. Salieri 
hated him, and laid up terrible odium for him.self after Mozart 
death, by having openly shown his dislike and baulking Mozart 
of a good appointment. Rumour accused him even of poisoning 
Mozart, and the slander is perpetuated in Rimsky-Korsakov'i' 
opera, Mozart and Salieri. Let us set against this the affection 
Beethoven and Schubert had for the poor old man, who sent for 
Moscheles in 1825 to make a death-bed statement in these words: 
“I did not poison Mozart.” 

Closing Years. — On Feb. 7, 1786, Mozart produced at Schbn- 
brunn an exquisite little Singspiel in one act, Dcr Schaiispiel 
direktor, and in less than three months followed it by Le Nozze di 
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Figaro. The emperor was afraid of Beaumarchais’ subversive satire, 
but Mozart was able to assure his majesty that the abbe Da Ponte 
had made the libretto quite harmless. After an enthusiastic recep- 
tion of Figaro, Mozart’s enemies succeeded in so far spoiling his 
success that he declared he would never produce an opera in 
Vienna again. Fortunately, Figaro, like Die Entjuhrung, was 
repeated with brilliant success at Prague, and Mozart there re- 
ceived a commission to write an opera for the next season, with 
a fee of loo ducats. Da Ponte furnished a libretto, founded, not 
on Moliere’s Fvstin de pierre, but directly on Tirso de Molina's 
Burlador de Sevilla and entitled II Don Giovanni. By Oct. 2S, 
1787, the whole was ready, except the overture, not a note of 
which was written. Yet the overture is the most elaborate Mozart 
had yet composed, and it was all written the night before the per- 
formance, while his wife kept him awake with coffee and amus- 
ing tales as he tossed page after page of the score to the copyists. 
The opera was produced on Oct. 29 with extraordinary effect, and 
the overture, though played without rehearsal, was as success- 
ful as the rest of the music. Michael Kelly, in his Reminiscences, 
has left a delightful account of the circumstances. Vet, when 
reproduced in Vienna, Don Giovanni was soon withdrawn in 
favour of Salieri *s Tar are. 

On returning to Vienna Mozart was appointed kammercom- 
positor to the emperor, with a salary of Soo gulden. In April 1789 
he accompanied Prince Lichnowski to Berlin, where King Fred- 
erick William II. offered him the post of kapellmeister, with a 
salary of 3,000 thalers (£450). Though most unwilling to quit 
the emperor’s service, he informed him of the offer. “Arc you 
going to desert me, then?” asked the emperor; and the good- 
natured Mozart remained, to starve. The emperor now commis- 
sioned Mozart to compose another Italian oi)era, which was pro- 
duced on Jan. 26, 1790, under the title of Cost fan iutte. The 
libretto, by Da Ponte, was designed to give Mozart unlimited op- 
portunities for mock heroics. The public seem to have seen the 
point of Mozart’s delicious three hours of parody, but the run of 
the opera was stopped by the emperor’s death on Feb. 20. The well- 
meaning iQth century look Cost fan tutte on a solemn estimate 
of the probability of its plot, and it did not come again into its 
rights until Richard Strauss produced it properly at Munich and 
inaugurated our better understanding of Mozart’s irony. 

In March, Schikaneder, the manager of a small suburban 
theatre, approached Mozart with a project for a fairy opera 
addressed cryptically to Freemasons, who were frowned upon by 
the empress, Marie Therese, and the Church, but of whose brother- 
hood Mozart was an enthusiastic member. As in the case of Die 
EfUfii firing, he soon whirled Schikaneder off his feet and raised 
the fairy tale to sublime heights. 

While he was working at Die Zauberfldtc a stranger called on 
him, requesting him to compose a Requiem and offering to pay for 
it in advance. The stranger's behaviour was so mysterious that 
Mozart, who was already out of health, came to take him for a 
supernatural messenger of death. Meanwhile he received a com- 
mission to compose an opera, La Clemcnza di Tito, for the corona- 
tion of the new emperor, Leopold II. at Prague. He carried out 
this work piece-meal, night and day, in travelling coaches and dur- 
ing rehearsals. The coronation took place on Sept. 6; the new 
empress called the opera “another German piggishness,” but 
Metastasio’s worst libretto had received better music than it de- 
served; and this was the swan song of opera seria. Die Zauber- 
flote was produced on Sept. 30 and had a splendid run. But the 
Requiem still remained unfinished; the stranger therefore made 
another appointment, paying a further sum in advance. Mozart put 
his greatest music into it, and became more and more convinced 
that he was writing it for his own death. When the stranger called 
the third time the composer was dead, and his terrified widow had 
induced Siissmayer to finish the score in an imitation of Mozart’s 
handwriting. Siissmayer surely must have known how Mozart in- 
tended to carry out the Lacrymosa, of which he had only written 
seven bars. The rest of Siissmayer ’s work does him extraordinary 
credit. The mysterious messenger was afterwards found to be an 
emissary of a Count Walsegg, who wished to perform Mozart’s 
Requiem as his own. 
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Mozart died Dec. 5, 1791, apparently from typhoid (which in 
Germany is called typus) though he himself believed that he had 
been poisoned. Conslanze broke down, and when she recovered 
and visited the churchyard his grave could not be identified. 

Works. — ^I'he first period in Mozart’s development must 
be taken seriously as beginning at the age of five and merging 
into the second somewhere about the age of 16 or 17. It was 
fortunate that the infancy of the sonata-forms {q.v.) coincided 
with the infancy of Mozart; for in no earlier or later epoch could 
his juvenile work have had so normal a relation to the musical 
world at large. The little pieces composed by Mozart in his fifth 
and sixth years show an unswerving ])rogress in which every step 
is represented, and the same mistake is never made twice, nor is 
a form once mastered ever repeated mechanically. The violin 
sonatas, written in London and Taris at the age of seven, are full 
of inventiveness, and technically as competent as most contempo- 
rary works. Mozart’s studies in strict ctiunler])oint gave him the 
greatest mastery of choral music attained since Handel, and more 
than one movement of Church music, written before he was 15, 
deserves to take rank as a true masterpiece. There was a loss of 
freshness at the age of 15, especially in the nun^erous operas; 
but by this time the machine couUl run without effort, and the 
depths of the adolescent mind could mature in ])eace while the 
hand was reeling off coloratura arias. Lucia Silla is almost evenly 
divided between such automatic stuff and evitlences that the 
boy of 17 was developing the cogency of a man. Some of its 
recitatives and choruses strike a solemn dramatic note hitherto 
undreamt of in stage music, except by Gluck. La Finta gUirdiniera 
contains Mozart’s first concerted opera-finale and marks the be- 
ginning of his dramatic vitality, just as the masses in F and D, 
written in the same year, mark the close of his first i)eriod as a 
composer of Church music. But we must beware of trying to 
assign periods according to art -forms; for in every year of his 
life Mozart practised all art-forms at once; and his mastery de- 
pends neither on method nor on inspiration. Some early violin 
sonatas assigned by Kbchel to his 13th year really belong (as 
Wyzlewa and Saint Foix have shown) to his adolescence, and arc 
full of the romantic pathos of C. P. E. Bach and Schubert. 

Idomeneo and Die Entfuhrung. — Idomeneo is the only opera 
of Mozart in a form which could show the intlueme of Gluck. 
Its wonderful choru.ses and its mature orchestration and pro- 
found counterpoint arc as far beyond Gluck’s range as its formali- 
ties and hamiwired action are repugnant to Gluck's dramatic re- 
forms. The problems of comic oi)era were far more suggestive to 
Mozart. Jn Die Entfuhrung his exuberant music, still needed (and 
to a slight extent received) pruning, but his dramatic genius, as 
shown in the part of Osmin, began to run away with his music 
instead of his music running away with the action. And his jwwer 
of musical characterization was genuine, and not dependent on 
tagging each person with a mannerism. After Die Entfuhrung, 
Mozart’s record is a series of masterpieces, accompanied, but 
not interrupted by a running commentary of popular trilles, which 
often served him as studies. Almost every composition solves 
an art-problem, sometimes with the queerest materials. The 
repertoire of the modern organist contains, since Bach, no grander 
piece than the two fantasias which Mozart wrote for the barrel 
of a musical clock. Shortly before his death he wrote a beautiful 
adagio and rondo for the gla.ss harmonica, in combination with 
flute, oboe, viola and violoncello, a perfect scheme which nobody 
else could have imagined. He wrote some effective ]iroces.sional 
music for two flutes, five trumpets and four drums; a beautiful 
adagio for two clarinets and three basset-horn.s (practically five 
clarinets), and a nice little sonata for bassoon and violoncello. 
His work in the larger instrumental forms is further discussed in 
the article So.nata Forms. 

Lc Nozze di Figaro. — Mozart’s lat6r operas, from Figaro 
onwards, represent the nearest approach to a perfect art-form 
attainable in pre- Wagnerian opera. We cannot guess what he 
might have attained in serious opera had he lived to see the solemn 
triumphs of the French operatic stage in the austere sincerity 
of Cherubini and Mehul. We cannot doubt that he would have 
taught Beethoven to bully his librettist betimes, and that Fuielio 
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would not have stood in perilous and lonely splendour as an opera 
with a serious plot. But Mozart knew serious opera only as an 
Italian art form, which Gluck himself could not i^ermanently 
rescue from the tyranny of singers. After Idomeneo he handled 
it only jDcrfunctorily in La Clcmvnza di Tito. Comedy gave him 
full scope, and in Fif^aro he had the advantage of a libretto which 
was already a famous product of consummate stagecraft before 
it ever became an opera. Its absurdly complex intrigues do not 
worry the spectator, for no one attempts to follow them; but they 
keej) every |)erson on the stage in a state of excitement which is 
so idealized by the music that, while Beaumarchais’ Mariage de 
Figaro has its place in literature, Mozart’s Fif>aro is one of the 
greatest classics in all music. The subject is a social satire; 
|)Ut Mozart lives in Cloud-cuckoo-land. His characters are as 
irresponsible as fairies. Theirs is the world described by Lamb — 
the Utopia of gallantry, where pleasure is duty and the manners 
perfect freedom. The countess, however, is human. Producers 
destroy the purposes of Beaumarchais and of Mozart when they 
make her seem no longer young. It is only two or three years since 
she was Rosina in Lc Harbirr dr Seville; the young Chcrubino 
is in love with her; and the Count’s intrigues have no excuse. 

Don Giovanni. — In Don Giovanni Mozart rises, not only in 
the music of the gho.stly statue, but also in that of Donna Anna 
and Donna Elvira, to heights that must be called .sublime; the 
comedy of gallantry is in conflict with real human issues. Donna 
Anna’s cadences are conventional when her grief has become a 
memory that stands between her and her lover; but at the first 
.shock of her father's death her music is as tragic as Beethoven 
could have made it, cadences and all. Elvira, Don Giovanni’s 
de.serted wife, ought, like the Contessa in Figaro, to be represented 
as quite young. She enters in search of her vani.shed husband and 
sings Italian formulas which Wagnerian critics tell us are inade- 
quate for the expression of her sorrows. Look at the sforzando 
in the second violins at the words Ah sc ritrovo Vempio, Mozart 
is telling us that this inexperienc ed girl has not as yet come to any 
determination more serious than the wish to scratch Don 
Giovanni’s eyes out. As soon as his character is revealed to her 
in Leporello’s comic aria of the “catalogue,” she determines that 
others at all events shall not suffer as she has suffered; and from 
that moment she becomes majestic. In the .second act she weakens 
and Don Giovanni fools her to the top of her bent. Yet Mozart 
realizes better than Da Ponte a consistent development of her 
character. Her last confession of weakness. Mi tradi, was, like 
Non mi dir, in.sertcd by Mozart afterwards. Both arias may be 
omitted; but at all events we need not make nonsense of Elvira’s 
behaviour by putting Mi tradi into the first act as her second 
utterance, in immediate response to Leporello’s catalogue aria! 
The final impression made by a well-conceived performance of 
Don Giovanni is of something grander than comedy. Da Ponte’s 
stage directions should be resjxictcd; Don Giovanni should be 
carried off by little Italian pantomime devils, and the music 
should be allowed to rise undisturbed by the efforts of pantomime 
scenery to follow it. The beautiful final scene afterwards added 
by Mozart should be omitted, though with regret. Don Giovannis 
indomita!)le courage should be that of a nobleman; and there 
should be no buffoonery in the comic figures of Lcporello, Masetto 
and his fairylike Zerlina, whom Elvira snatches from the wicked 
hero's toils. 

Die Zauberfldte and the Requiem. — In Cost fan tutte, Da 
Ponte’s wit and Mozart’s irony were above the heads of musicians 
before Richard Strauss; but this work is now recognized as a 
subtle parody that constantly totters on the verge of reality. In 
Die Zauberfldte Mozart is in a ma.sonic lodge of a degree higher 
than is known on earth. Though Mozart’s head was in the heavens, 
his feet were very firmly planted on the stage, and he and Schi- 
kaneder understood eadh other perfectly and united to achieve 
something unique in opera; combining the gorgeousness of a 
pantomime with the solemnity of a ritual and the contemporary 
interest of a political satire. 

From the solemnity of freemasonry there is but one step to 
that most pathetic of unfinished monuments, Mozart’s Regtdem. 
Its finished portions contain the most sublime Church music be- 


tween Bach and the Missa solemnis of Beethoven. Siissmayer’s 
completion is so well designed that even the slightness of his 
themes has the effect of a gesture of reverence and love. The re- 
turn of the music of Te decet hymnus at the words Lux aetema, 
which enables Sussmayer to end with ten pages of authentic 
Mozart is placed like a stroke of genius (though Mozart is re- 
ported to have contemplated an independent final number) ; while 
the latter part of the Lacrimosay though not in Mozart’s hand- 
writing, must surely have been dictated by him. The instrumen- 
tation of Mozart’s skeleton score is almost entirely ascertainable 
by the rules of his scheme; but that of the supplied numbers 
goes wrong at once. In the Requiem^ as in some wonderful 
polyphonic designs before it, Mozart was forming a new .style 
which might have transcended everything we know of him. Never- 
theless, what he has left us is unique, and the intelligent love of 
Mozart’s music is a liberal education in the meaning of art. 

The Mozart Catalogue. — Mozart’s extant works are cata- 
logued by Kbchel in 626 items, beginning with minuets written 
at the age of four and ending with the Requiem. In addition to 
these 626 there are many tantalizing fragments. Kochel’s work 
was very neces.sary and, with corrections from the researches of 
Wyzlewa and Saint Foix, it remains necessary to-day, for no 
composer has had so many .spurious works thrust upon him as 
Mozart. The famous “Twelfth Mass” and four others in Novcllo’s 
edition ought never to have deceived good musicians. They were 
the work of one Zulehncr, whose avowed compo.sitions remain 
unpublished in the archives of Schott at the present day. Nor 
are such deceptions unknown in the 20th century. A concertante 
for four wind in.struments went round Europe in 1905 as a long- 
lost work written in Paris in j 778. 

On the other hand, five little divertimenti for two clarinets and 
bassoon were, in 1911, found to be Mozart’s work in his ripest 
manner as soon as two spurious and hideous horn-parts were re- 
moved. A seventh violin concerto appeared in Nov. 1907 and, 
though inferior to the earlier ones, is in every detail exactly in 
keeping with Mozart's progress in 1777, its alleged date. 

(D. F. T.) 

MOZDOK, a town of Russia, in the North Caucasian Area in 
43® 46' N.. 44" 38' E., on the Terek river. Pop. (1926) 14,008. 

MTSENSK, a town of Russia in the Orlov province in 53® 
17' N., 36° 33' E., on the navigable Zu.sha river, near its con- 
fluence with the Oka. Pop. (1926) 10,045. 

MTSKHET, a village in the Georgian S.S.R. in 41° 54' N., 
44° 42' E., 13 m. N. of Tiflis, with which it is linked by rail. 
It stood at the outlet of the old Lake of Karthelia and was the 
residence of the Georgian kings in the 4th and 5th centuries. It 
is at the junction of the main routes from the Darial gorge through 
the Aragva valley and from the Caspian and Black seas through 
the Kura and Rion basins. 

MUCH WENLOCK, market town, Wenlock municipal bor- 
ough, Wrekin parliamentary division, Shropshire, England, 163 m. 
N.W. from London on the G.W. railway. (For history of the 
priory see Wenlock.) It lies at the north end of Wenlock Edge, 
a low escarpment. There are beautiful remains of the priory 
church, chiefly Early English; but with a chapter-house of ornate 
Norman work. The prior’s house, still inhabited, is a remarkable 
specimen of 15th-century work, adjoining and incorporating re- 
mains in earlier styles. The parish church of Holy Trinity is of 
mixed styles from Norman onwards. There is a picturesque half- 
timbered guild-hall (1589), with rich carved oak. 

MUCIC ACID, a dibasic acid obtained as a crystalline powder 
melting at 213® C, insoluble in alcohol and sparingly soluble in 
water. Mucic acid, CO«H (CHOH)4 COJEI, is obtained by the oxi- 
dation of milk, sucrose, galactose, and most varieties of gums. 
The manufacture of mucic acid is practised at Eureka, Mont., 
where larch sawdust is hydrolysed with formation of galactose, 
(his sugar being then oxidized with nitric acid, when mucic acid 
is isolated by concentrating the acidic solution. Mucic acid is 
used as a substitute for cream of tartar in baking powders and 
other effervescent preparations. On dry distillation mucic acid 
yields pyromucic or furoic acid, CiHsO COjH {see Furfurane). 
a solid melting at 132® C and resembling benzoic acid {q.v.). 
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MUCKERS, the nickname given to the followers of the teach- 
ing of Johann Heinrich Schonherr (^1770-1826) and Johann Wil- 
helm Ebcl (1784-1861). Shonherr was educated at the University 
of Konigsberg, where the theological faculty was strongly ration- 
alistic in tendency. Dissatisfied with this philosophy, Schonherr 
developed, with the aid of the Bible, a philosophy of his own and 
became the prophet of a dualistic theosophy very similar to 
Gnosticism. Schonherr died in 1826 but among his converts was 
Ebcl, who Tvas appointed pastor in Konig.sberg. In the pulpit Ebel 
was orthodox, but he taught Schonherr s doctrines privately to a 
select circle. In 1827 he was joined by Heinrich Diestel, also a 
Lutheran pastor of Kdnigsberg. 'Fogether they became father 
confessors to a wide circle of fashionable ixjople. But Injcause 
of their i>cculiar teaching, which involved the minute regulation of 
the intercourse of married people, scandal was inevitable. In 1835 
Count Finckenstein, an initiate, accused the pastors of immoral- 
ity. The matter w^as placed before the consistory, who.se proceed- 
ings became famous as the Koiti^shcrgrr Rvli^iousprozess (1835- 
1841), which ended in the deprivation of Imlh Ebel and Diestel. 

See J. L. Mombert, FiiUh Victorious (1SS2) ; Hepworth Dixon, Spir- 
itual^ Wives (1SO8) ; and, more especially, the article on Schonherr, by 
P. Tschackert, in Hcrzog-Hauck, RcahncyklopUdiv (3r(l ed., I.eipzig, 
it)o6), xvii. 676. 

MUCUNA, a genus of twining plants, belonging to the family 
Leguminosac, and natives of the tropics. M. pruriens is iK)V)ularly 
known as cowhage or cowitch, a corruj)tion of the Hindu Kiwach. 
It is a tall annual climber with large dark purple pea-like llow'ers. 
and golden-brown velvety pods, the hairs or bristles on which 
often rai.se blisters on the .skin. It is common in the troj)ical 
regions of India, Africa and America, and the hairs on the pod 
have long been used in medicine as a vermifuge. A variety of this 
plant is the Florida velvet bean, used as a fodder-plant. 

MUDANIA (anc. Apamva Myrlca), a tovvi. of Asia Minor, 
on the south coast of the Sea of Marmora, and the port of Brusa. 
It is connected with Brusa by road and rail, and with Cronstanti- 
nople bv .steamers. Olive oil is produced. Pop, (1^27) 13,838. 

MUDEJAR, in architecture, the mixed style which was 
dcveloi)ed in Spain during the middle ages by the merging of 
Christian and Mohammedan traditions, especially applied to the 
style developed after the Christian conquest, by Mohammedans 
working under Christian supervision. The style affected partic- 
ularly brick work, tile work and carpentry, in the detail treatment 
of which, Moori.sh forms and methods per.si.sted long into the 
Renaissance. Good examples of the style are. the tower of 
S. Andres at Calatayud (probably ]5t]i century), the dome of 
Saragossa cathedral (r. 14 j 2, pre.sent form 1500-20), the chapter 
room at Tordesillas (c. 1363) and many clabora;e wooden ceil- 
ings, know'll as artesonados. For a thorough discussion sex G. 
King, “Mudejar,” Brvn Mnwr Notes and M(m(}}:,raphs, viii. 1927. 

MUDFISH, a name given to .several very different fishes, in- 
cluding the North American bow'fin iq.v.) and the three living 
genera of lung-fishes {q.v.). 

MUDIE, CHARLES EDWARD (1818-1890), English 
[lublisher and founder of Mudie s lending library, was born at 
Chelsea on Oct. iS, 1818, the son of a .secondhand book.seJIer and 
new’sagent. In 1840 he c.stabli.shcd a stationery and bookselling 
business in Bloomsbury, London. In 1842 he began to lend books. 
This department proved so succc.ssful that in 185 j he moved his 
“Select Library’’ to larger premi.ses in New Oxford street, London. 
In i860 these premises were substantially enlarged, and branches 
of the bu.sine.ss established, and in 1864 “Mudic’s” was converted 
into a limited company. Mudie himself died on Oct. 28, 1890. 

MUD-PUPPY, the American name for Ncctunis vtaetdaius, 
a water-breathing newl allied to Proteus (q.v.). Sec Amphibia. 
MUFFLE FURNACE: see Furnaces, Metallurgical. 

MUFTI, a consulting canon-lawyer in Islam, who, upon appli- 
cation, gives fat was or legal opinions on points of the sacred law 
Islamic Law). These are asked and given in strictly im- 
personal form, but the cadi, or judge, then applies them to the 
case and decides in accordance with them. In theory, any learned 
man whose opmion is respected and whose advice is sought can 
give fatwas. But generally in a Muslim state there are muftis 


9+5 

specifically appointed by the government, one for each school of 
law in each place. In Turkey the chief mufti of Constantinople, 
with the title of Shaykh al-lslam, was the head of the ecclesiasti- 
cal side of the state, while the grand vizier was at the head of 
secular matters; but his office was abolished in 1924 by the Turk- 
ish Republic. The use of the word for plain or civilian clothes 
worn instead of uniform is originally Anglo-Indian. It may have 
been suggested by the loose llowing robes of the “mufti.” 

BibuockvXPHV. — (C hap, v.) ; De Slane’s trans. of Ibn KluilduiFs 
Prolvgomhivs, 1 . l.xxviii. 447 scq.; Sir Charles Kliot, Turkey in Europe 
(chap. V.) ; art. ‘‘Shaikh aMslfiiii” in the Em yclopaedhi of Islam. 

MUG, a cylindrical drinking-ves.sel with or w'ithout a handle, 
made of earthenware or metal. The handle, uLso, makes it a con- 
venient cup for small children, and a silver mug is freijuenlly a 
christening gift to a child. {See- Dkinkino Vks.skls. ) 

MUGGER {Crocodylus palustris), also called the marsh 
crocodile, is the best-know’ii Indian species of crocodile. In times 
of drought it will undertake long migrations ovcrlaiicl and has 
even been known to invade towns. (.See Cuckodim',.) 

MUGGLETON, LODOWICK (1609-1698), English sec- 
tarian, was born in llishop.sgate street, London. His father was a 
farrier, but he himself was bred to be a tailor. In t()5i he began to 
have revelations, and to proclaim him.self and his cousin John 
Reeve, whose journeyman he was. as the two witnesses mentioned 
in Rev. xi. 3. In 1652 they pul out their “commission book” under 
the title The Transcendent Spiritiiull Treatise. An exposition of 
their ductrines was jiuhlished in 1656 under the title of The Divine 
Looking-Glass. Among other views (be.sides the doctrine of the 
divine mission of the authors) this w'ork taught that I lit,* distinction 
of the three persons in the Trinity is mi'iely nominal, that God 
has a real human body, and that He left Elijah as His vicegerent 
in heaven w'hen IJ(‘ Himself desi ended to die on the cross. Mug- 
gJeton’s opinions gained somi‘ notable adheriints, but also called 
forth much opposition. In 1653 he was imprisoned for blasi>hemy, 
and Iwdce (i6()o and 1670) his owai followers tiMiiponirily repudi- 
ated him. His attack on the Quakers drew forth William IVnn’s 
book, The New Witnesses proved (dd Heretics (1672). In 1677 
Mugglcton was tried at the Old Bailey, convicted of blasiihemy, 
and fined 1500. Reeve died in it)S8; Miiggle.ton in 1698. 

His cullfctcd works, including the p»>slhiinious Acts of the 
were published in 1756; an«l in jK.u’ some (>o Muggleloniiins sub:;cnbed 
to bring out a new^ edition of The IVork' of J. Reeve and /.. 

(5 vols.). Even as Iaf(‘ as 1K4O The Divine Looking-Glass was 
reprinted by members of the then almost extinct sect. See A. Jessopp, 
The Coming of the Friars (1888); G. C. Williamson, Lodowie.k 
A/«gg/c/o» (1919). 

MUGWORT, a plant name given to Artemisia vulftaris, found 
in Great. Britain and widely naturalized in the Li idled Stales and 
Canada; it is sometimes given also to A. Ah.dnthhnn (wormwood, 
absinthium). In North America the name is applied to numerous 
herbaceous species of Artemisia native to the Great .Vlains region 
and westward, the shrubby .specurs of the arid districts, as A. 
tridentala, being usually designated sage-brush. In (ireat 
Britain the cro.s.swort (Galium crncialum) is sometimes called 
mugwort. (See Galium.) 

MUGWUMP, in American [lolitical slang, a narni! a()plicd to 
any independent voter, and e.specially to those independents in the 
Republican Party who refused to su[)|>ort James (1. Blaine, when 
nominated by that party for the presideiKy in 1884; as .since 
adopted in England it usually means one w'ho stays neutral and 
votes for no party. Originally “mugwump” (mo^kiomp) was a 
North American Indian w'ord, in the Mas.sachu.setls dialect of the 
Algonquian, meaning “great man” {moRhi, great ; amp, man) ; and 
in New England it was used of self-conceited politicians. 
MUHAMMAD: scK Mohammed. 

M&HLBERG, a town of Germany, in Prussian Saxony, on 
the left bank of the Elbe, 8 m. below Riesa. Pop. (1925) 

It manufactures bricks, baskets arul matches. Muhlberg is 
famous for the victory gained here, in 1547, liy the emperor 
Charles V. over the elector of Saxony, ]ohn b'rederick. 

MUHLENBERG, HENRY MELCHIOR (1711-1787), 
German-American Lutheran clergyman, was born in Einheck, 
Hanover, Sept. 6, 1711. When he was 12 years old, his father’s 
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death forced him to assist in the family’s support. Nevertheless 
he entered the University of Gottingen in 1735, and in 1738 he 
went to Halle, where he finished his theological studies and was 
a devoted worker in the P'ranckesche Stiftung, which later served 
as a partial model for his great-grandson’s community at St. 
Johnland, Long Island. He was deacon at Grosshennersdorf, in 
Upjx^r Lusatia, in 1739-41. In 1742, in reply to a call from the 
Lutheran churches of Pennsylvania, he went to America, stop- 
ping in England on the way further to qualify himself. Muhlen- 
berg occupied himself more particularly with the congregation at 
New Providence (now Trappe) though he was practically over- 
seer of all the Lutheran churches from New York to Maryland. 
In 1748 he organized the first Lutheran synod in America. He 
married in 1745 Anna Maria Weiser, daughter of J. Conrad 
Weiser, a well-known Indian interpreter. Throughout the Revo- 
lutionary War he and his sons were prominent patriots. He died 
at Trappe Oct. 7, 1787. 

Sfr W. J. Mann, Life and Times (Philadelphia, 1887) ; also various 
magazine articles and the biographical tale. An Eafile of the Wilderness 
(igj4) by Margaret R. Secbach. 

MUHLENBERG, JOHN PETER GABRIEL (1746- 

1807), American preacher and soldier, son of H. M. Muhlenberg 
{g.v.), was born at Trapp)e, Pa., on October 1, 1746. With his 
brothers he was educated in Germany. He entered the Lutheran 
ministry, had charge of churches at New Germantown and Bed- 
minster, N.J., and after 1772 of a church in Woodstock, Va., and 
there in 1775 raised a German regiment, of which he was made 
colonel; in Feb. 1777, he became a brigadier-general in the Conti- 
nental army. He look part in the battles of Brandywine, German- 
town and Monmouth, and at Yorktown commanded the first 
brigade of light infantry. After the war he removed to Pennsyl- 
vania. He w'as a representative in Congress in 1789-91, in 1793- 
95, and in i79(;-j8oi. In 1803 he became collector of the port 
of Philadelphia. He was a friend of Thomas Jefferson and of 
James Monroe. 

Sec Life by Henry A. Muhlenburg (Philadelphia, 1849). 

His brother, Frederick Aitgustur Conrad Muhlenberg 
(1750-1801), was pastor of the Christ (or Swamp) German 
Lutheran church of New York city from 1 773 to 1776. In 1779-80 
he was a member of the Continental Congress, and in 1789-97 
was a member of the national House of Representatives, of ivhich 
he was speaker in 1789-91 and 1793-95. On April 29, 1796, as 
chairman of the committee of the whole, he cast the deciding vote 
for the laws necessary to carry out Jay s treaty. 

MUHLENBERG, WILLIAM AUGUSTUS (1796- 
1877), American philanthropist and Protestant Episcopal clergy- 
man, w'as born in I’hiladelphia on Sept. 16, 1796, and graduated at 
the University of Pennsylvania in 1814. While at St. James’s 
church in Lancaster, Pa., he wrote A Plea for Christian Hymns 
(1821), drew' up for his own parish Church Poetry (1823), and 
was a member of the committee from the general convention 
which compiled an adequate collection of psalms and hymns, thus 
preparing the way for greater flexibility in the seridce. During his 
rector.ship at St. George’s, Flu.shing, L.I., he founded the Flushing 
institute in 1828, w^hich developed after a time into St. Paul’s 
college, and which was probably the first Protestant Episcopal 
school in the United States. The Church of the Holy Communion 
in New York city, a “free church” built in 1844-45 by his sister 
Mrs. Mary Rogers, he made a pioneer in the practical (ihri.stianity 
to which his later years were devoted. In addition to numerous 
pari.sh activities he founded there the first American order of 
Protestant Episcopal deaconesses, the Sisterhood of the Church 
of the Holy (’ommunion, which was formally organized in 1852. 
As a result of the work of the Sisters he established what he 
called his “hospital-church,” St. Luke’s in 1S5S. St. Johnland, his 
“church village” begun on Long Island in i8()6 as an embodiment 
of Evangelical brotherhood, was designed to better the condition 
of the working cla.ss in general but particularly to provide healthy 
shelter for children and indigent old people. He died in New York 
city on April 8, 1877. 

Anne Ayres, who was closely associated with him as “First 
Sister,” described his life and work (1880'); and W. W. Newton 


is the author of another biography (1890). 

MtJHLHAUSEN, a town of Germany, in the Prussian prov- 
ince of Saxony, on the right bank of the Unstrut, 25 m. N.N.W. 
of Gotha by rail. Pop. (1925), 35,955. Miihlhausen is one of the 
oldest towns in Thuringia, and is said to have been fortified in 
925. Its early importance is shown by the grant of privileges 
made to it by the German King Henry I., and by the diet held 
here in 1135. The Teutonic order established itself at Miihlhausen 
in 1200. During the Reformation period Miihlhausen became one 
of the chief seats of the Anabaptists. In 1802 it lost its inde- 
pendence and passed to Prussia, in 1807 it was attached to the 
kingdom of Westphalia, but in 1815 it again became Prussian. 
It consists of a new and an old town, and has numerous old 
churches and towers. The churches of St. Mary and of St. 
Blasius, date re.spectively from the 14th and the 12th century; 
(he town hall is also a fine mediaev^al structure. The chief indus- 
tries arc the spinning and weaving of wool and cotton. Other 
manufactures include machinery, soap, hosiery and furniture. 

MUIR, JOHN ( 181 0-1 882 X Scottish orientalist, was born 
on Feb. 5, 1810, in Glasgow, was a servant of the East India com- 
pany from 1829 to 1853. He had a distinguished career in India. 
In 1862 he endowed the chair of Sanskrit in the University of 
Edinburgh, and was the main agent in founding the Shaw fellow- 
ship in moral philosophy. He died on March 7, 1882. Muir’s most 
important work is his Original Sanskrit Texts (5 vols., 1858-70), 
of the utmost importance for the study of the Vedic age. 

MUIR, JOHN (1838-1014), American naturalist and writer, 
was born at Dunbar, Scotland, April 21, 1838. His boy life there 
and on a backwoods farm in Wisconsin is delightfully told in his 
Story of My Boyhood ajid Youth (1013 ). Although both places 
increa.sed Muir's inherent love of nature, he also had marked 
inventive genius and enjoyed the rush and turmoil of factory and 
city life. After he left the University of Wisconsin an accident 
which made him fear his eye was “closed for ever to all God's 
beauty” caused him to start on the long series of wanderings de- 
.scribecl in A Thousand-Mile to the Gulf (1916); My First 
Summer in the Sierra (ion); The Cruise of the Corwin (1917) 
and Steep Trails (iqi8). The huge and spectacular forces of 
nature attracted him always — the pure air of the upper Yosemitc, 
the majestic sequoia trees of California, the mighty glaciers of 
Alaska, to one of which his name was given; and in his letters and 
finished work he extols them in rhythmical pro.se. When he first 
started his study Muir had no intention of writing; after his 
marriage, April 14, 1877, to Louie Wanda Strentzel he devoted 
him.self for a number of years to horticulture; at the end of his 
life he wtis working hard to put into shape the material he had 
accumulated, sufficient, he declared, for a dozen volumes. To his 
efforts are largely clue the establi.shment of the Yosemite and 
other areas as national parks, and to a certain extent the national 
conservation policy. Muir died at Los Angeles (Cal.) Dec. 24, 
1914. 

See Writings (1Q16-24), a series which includes the Life and Let- 
ters of John Muir by the editor, W. F. Bade, and S. H. Young’s Alaska 
Days with John Muir (1915). 

MUIR, SIR WILLIAM (1819-1905), Scottish Arabic 
scholar, brother of the orientalist, was born at Glasgow on April 
27, 1819. He went out to India in 1837, and in 1865 became 
foreign secretary to the Indian Government. In 1867 he was 
knighted (K.C.S.I.), and in 1868 he became lieutenant-governor 
of the North-West Provinces. In 1874 he was appointed finan- 
cial member of the Council, and retired in 1876, when he became 
a member of the Council of India in London. Through his help, 
the central college at Allahabad, known as Muir’s College, was 
built and endowed. Muir was principal of Edinburgh University 
from 1885 to 1903. He died at Edinburgh on July ii, 1905. 

His chief books are a Life of Mahomet and History of Islam 
to the Era of the Hegira (4 vols., 1858-61); Attnals of the Early 
Caliphate (1883); The Cor an: its Composition and Teaching; 
and The Mohammedan Controversy, a reprint of five essays pub- 
lished at intervals between 1885 and 1887. 

See a notice by C. J. Lyall in the Royal Asiatic Society’s Journal 

(1905)- 
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MUIRHEAD, JOHN HENRY (iSss- ), British phil- 
osopher, was born in Glasgow, and educated at Glasgow academy 
and university, and at Balliol college, Oxford. He held professor- 
ships at Glasgow, London and Birmingham universities, and was 
then appointed Mills professor of philosophy in the University 
of Canada. 

He has published several translations from the classics; many 
philosophical works, including Philosophy aiid Life (1908); Ger- 
man Philosophy in Relation to the War (1915), Social Purpose 
(with Hetherington, 1918) ; Lije and Philosophy oj Edward Caird 
(with Sir Henry Jones, 1921 ) ; and many articles. He also edited 
Contemporary British Philosophy (1924-25). 

MUKADDASI^ [the appellation of Shams ad Din Abu Ab- 
dallah Mohammed ibn Ahmad] {fl. 967-985), Arabian traveller, 
author of a Description of the Lands of Islam. His descriptions 
rest on extensive travels through a long series of years. His first 
pilgrimage was made at the age of 20 (in a.h. 3s6 = a.d. 967), 
but his book was not published till a.h. 375 (a.d. 985-986), when 
he was 40 years old. 

The book berame known in Europe through the copy brought from 
India by Sprengcr, and was edited by M. J . de Gocjc as the third part 
of his Bibliotheca Geoaraphorum Arabicorum (Leiden, 1877). See also 
the English translation (unfinished) by G. S. A, Ranking and R. F. 
Azoo, in Bibliotheca Indica^ New Series, Nos. 8(^9, 952, 1001 (Bengal 
Asiatic Society, 1897-1901) ; Mukaddasi’.^ Syrian chapter has been .sep- 
arately translated and edited in English by Guy Lc Strange (London, 
Palestine Pilgrims Text Society, 1886) ; in German by J. Gildemeister 
in Zeitsrhrift drs dent sr hen Paldstina-Vereins, vol. vii. (1884). 

MUKDEN, the capital of Fengtien province, the scat of 
Government of the “Three Eastern l^rovinces,” i.c., Manchuria, 
and the ancestral capital of the Manchu Dynasty which ruled 
China from 1644 to 1911 (41*^ 51' N. and 123“ 25' E.). It is 
known to the Chinese as Fengtien or Shengking (“Abundant capi- 
tal”). It is situated on the Hun-ho tributary of the Liao-ho, where 
the broad basin of central Manchuria contracts to a relatively 
narrow corridor between the east Manchurian Highlands and the 
Jehol hills which prolong the Mongolian Plateau almost to the 
coast. Mukden therefore controls the main north-south route 
which traverses this Liao corridor and the still narrower coastal 
sill giving access to the north China [ilain. Moreover the valley of 
the Upper Hun-ho, w'hich here debouches on to the lowland, affords 
one of the chief routes through the east Manchurian Highlands. 
The strategic and focal significance of its position was realized at 
an early stage. In the 12th century it was the northernmost of the 
three capitals of the Empire of the Kin Tatars (Golden Horde), 
originally from the steppes of northern Manchuria. About the 
same period Aisiu Goro, from whom ultimately descended the 
Manchu dynasty, had his capital in the neighbourhood of the 
Chang-pai-shan mountains, north of the Korean peninsula. In 
the early 17th century his descendant Nurhachu, for the purpose 
of organizing and uniting the various Manchu tribes and with a 
view to the conquest of China, moved his capital down to the 
plain of the Liao-ho, towards the Chinese frontier. Mukden was 
then known as Shengking and proved an admirable organising 
base for the conquest of China. In 1644 when the Manchus sup- 
planted the Mings on the Imperial throne the capital was trans- 
ferred to Peking. Shengking, however, retained its pre.stige as the 
older capital of the reigning dynasty; the treasures of the royal 
house were deposited in its Palaces and the tombs of the earlier 
Emperors (particularly the mausoleum of Tatsung d. 1644 Pci- 
lung, i.e.. North Mausoleum, about four miles from the city) are 
among the most famous monuments of China. In 1658 the provin- 
cial government of Fengtien was established and the city became 
known by its present name of Fengtien (Mukden). 

In the period of struggle between Russia and Japan for domi- 
nance in Manchuria, Mukden was inevitably one of the key posi- 
tions. It was for a time a Russian stronghold and was the scene 
of the protracted “Battle of Mukden’’ which lasted from February 
19th to March loth, 1905, when the city fell to the Japanese. Since 
the Russo-Japanese War the Japanese concession in Mukden has 
been one of their chief bases for the exploitation of South Man- 
churia, but it has also been the .seat of government of the Chinese 

*A 1 Mukaddasi=:“thc Jerusalemite.” 
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“Viceroy” of the three Manchurian provinces (Fengtien, Kirin 
and Heilungkiang). The relationship of this official to the Japa- 
nese on the one hand and the various parties contending for power 
in China Proper on the other has been for several years, and still 
is, one of the crucial factors in Chinese politics. During the Civil 
War (1924-27) Chang Tso-lin, the “Mukden War-Lord” governed 
Manchuria as virtually an independent country, from which he 
advanced, as the Manchus had done before him, to dominate the 
government of Peking. As a result of the advance of the National- 
ist armies to the capital in 1928 and the dramatic death of Chang 
Tso-ling on his retreat to Mukden, the status of Manchuria has 
now somewhat altered. The position at the conclusion of 1928 
w^as that the “War-Lord's” son. Chang Ilsueh-liang, had given his 
adhesion to the Nanking Ciovernmenl and was one of its 16 State 
Councillors, but retained control over a separate sphere of 
administration in Manchuria. 

As a focus of trade and industry Mukden reflects the remark- 
able economic development of Alanchuria during recent years. 
The natural advantages of its site and its central po.sition in rela- 
tion to China on the one hand and the Japane.se sphere in Korea 
and Kwantung on the other have madt* it the chief centre of the 
rapidly expanding railway system of South Manchuria. It is the 
central junction of the South Manchurian Railway where the 
main north-south line from Changchun (linki‘d with thi^ Chinese 
Eastern Railway) to Dairen in the Kwantung Leased Territory is 
connected with the Mukden-Antung-Korean system, and where 
too a short line runs to the Fu.shun coalfield. With China ]*ropcr 
it is connected by the Peking-Mukden (('hine.se Government) 
Railway, recently continued north-eastwards to llailung and ulti- 
mately to reach Kirin. Mukden lies near the junction of the rich 
agricultural Plain of South Manchuria with the forested highlands 
on the cast and their resources are beioming increasingly avail- 
able by the good system of communications. I'he chief crops of 
the plain are soya beans, grains, kaoliang and sugar-beet, along the 
S.M.R. zone, while the hills furnish forest products of various 
kinds, and other raw materials such as furs and hides reach Muk- 
den from the North. In comparatively close proximity to the city 
arc the Fushun coalfield, at present the most productive in all 
China, and the smaller Ycntai field. U[)on this varied tiasis of pro- 
duction many manufacturing industries have been developed in 
recent years. These include Hour-mills, oil mills, tanneries, jiaper 
mills, soap factories and .soy manufactures, while the expansion of 
the road .system is making Mukden thcf headquarters of numerous 
transport companies, with good prospects for the motor industry. 
The railw^ays and the Mukden Government Ar.senal have created a 
strong demand for engineering material and Mukden has the be- 
ginnings of an important iron industry in the Ta Yeh works. 

Mukden is the chief educational centre of South Manchuria, and 
its higher institutions include colleges established under Japane.se, 
Chinese and missionary auspices, notably the North-Eastern Uni- 
versity and the Mukden Medical College (Presbyterian Mission) 
which has done notable work in combating the bubonic plague, 
at times a serious menace to Manchuria. 

Mukden now consists of three parts: — the old city, containing 
the Imperial Palaces and the Chinese Government Offices, sur- 
rounded by a brick wall about 30 feel high and four miles in cir- 
cumference; the New Town or Japanese com ession, which is the 
property of the South Manchurian Railway and laid out on a 
grand scale with wide macadamised roads, squares and parks; and 
an intermediate commercial quarter. The road system has been 
much improved; an electric-tram route under municipal control 
runs between the West Gate of the old city and the borders of 
the Japanese concession and a motor-omnibus service — a joint 
Chinese- Jat)ancse enterprise — links the city with the South Man- 
churian Railway station. The Post Office estimate of the popula- 
tion of the Mukden administrative area (hsien) is 773,846 and the 
census of 1926 returned that of the native city at 245,315. (See 
Manchuria.) 

MULA, a town of eastern Spain, in the province of Murcia; 
on the left bank of the Mula, a small right-hand tributary of the 
Segura. Pop. (1920), 12,319. The Sierra Fispuha rises on the 
south to a height of nearly 5,200 ft. About 4 m. E. are two 
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groups of houses known as the Banos de Mula, with warm sul- 
phurous springs. 

MULATTO, a person one of whose parents is of a white 
race and the other a negro. In Latin America such half-breeds 
are sometimes called mestizos {q.v.). 

MULBERRY, bolanically Mortis (family Moraceae), a genus 
of 12 sfjocies growing in the temperate regions of the northern 
hemisphere and in the mountains of the tropics. They are decidu- 
ous trees or shrubs with alternate, toothed, often three-lobed 
leaves and unisexual flowers in catkin-like inflorescences. The 
black mulberry (M. w/q-rez), a native of western Asia, spread west- 
wards in cultivation at an early period; it was cultivated by the 
Greeks and Romans, and in northern Europe by the gth and toth 
centuries. Up to the 15th century it was extensively grown in 
Italy for rearing silkworms, but has since been superseded by 
M. alba. It is now mainly cultivated for its oblong purplish-black 
fruit. The mulberry succeeds as a standard in the w’armer parts 
of England, especially in sheltered situations, but in the north of 
England and the less favoured parts of Scotland it requires the 
assistance of a wall. The tree succeeds best in a rich, deep, and 
somewhat moist loam, but grows well in any good garden ground. 
It is usually propagated either by cuttings or layers. The mulberry 
may be gro^^jn in pots, and gently forwarded in an orchard house, 
and under these conditions the fruit acquires a richness of flavour 
unknown in the fruit ripened out of doors. 

The while mulberry (M. alba), so called from its nearly white 
fruit, is the one mainly employed in silkworm culture. It is a 
native of ('hina and has been cultivated from the earliest times 
in Asia and .since the 12th century in Europe, especially in the 
Mediterranean region. There are many varieties, among which 
the Philippine mulberry (var. niidticaulis) is perhaps most highly 
esteemed. The Indian species, M. indica (not to he confounded 
with Morinda citrijolia, a tree of the family Rubiaceae, sometimes 
al.so called Indian mulberry), is also cultivated for the same 
purpose. 

Thi‘ North American red mulberry {M. rubra) is the largest of 
the genus, often reaching a height of 70 ft. It i)roduccs dark red 
berries much inferior in flavour, however, to those of M. ni^ra. 
Both the white and the red mulberry have been grown in the 
eastern United States since colonial times and both have sparingly 
escaped from cultivation. 

Hroussonctia papyrijera, a member of a closely allied genus, is 
the paper mulberry, a native of Burma, China and Polynesia, and 
widely cultiva-ted in Japan, where the bark is used for paper- 
making. The Tapa-clolh of the South Sea Islands is also made 
from it. The izlant is a .shrub or small tre? with large iTKulberry- 
like lobed or entire hairy leaves. Several forms are cultivated, 
differing chiefly in the shape of the leaves. The paper mulberry, 
often planned for ornament in the sout-h-eastern United States, 
has run wild in various localities from New York to Florida. 

MULCAHY, RICHARD JAMES (1886- ), Irish poli- 

tician, was born in Waterford, and began his career in (he engi- 
neering department of the Dublin General Post Office. He took 
part as a lieutenant in the Irish rebellion of iqi6, and was after- 
wards interned in Frongoch. In Dec. igi8 he w'as returned as 
Sinn I'ein M.P. for the Clontarf division of Dublin and retained 
his seat until 1922. He played a prominent part with Michael 
Collins in the reorganization of the Irish Volunteers, of which he 
had become chief-of-staff in 1918. He sat in the Dail from 1921- 
2.^ as a member for the North-west division of Dublin, and after 
the treaty of 1922 became mini.stcr of defence for the Irish Free 
State. He succeeded Michael Collins, after the latter’s death in 
3922. as commander-in-chief of the Free State forces, and had 
the chief conduct of operations until the cease-fire order of 1923, 
in which year he was returned to the Dail for Dublin city north. 
He resigned oflice in the spring of 1924 upon the executive re- 
quiring the resignation of three of his principal officers in connec- 
tion with troubles arising out of demobilization and reorganizaton. 
In 1927 he resumed office as minister for local government. 

MULE, a term sometimes applied, as equivalent to hybrid, 
to the produce of any two higher animals of different species, 
but in its ordinary acceptation employed to designate the off- 


spring of the cross between the equine and asinine species. There 
are two kinds of mule — the mtde proper, which is the hybrid 
produce of a male ass with a mare, and the hinny, the offspring 
of the stallion and female ass, The mule is the more valuable 
of the two, and the hinny, which is inferior in size, strength and 
beauty, is not deliberately bred. 

In its short, thick head, long ears, thin limbs, small narrow 
hoofs, short mane, absence of “chestnuts’’ (homy growths) inside 
the hocks, and tail destitute of hair at the root, the mule resembles 
the ass, while in height and body, shape of neck and croup, 
uniformity of coat and in teeth it resembles the horse. It has 
the voice neither of the ass nor of the horse, but emits a feeble 
hoarse noise. The most common colour of the mule is a brown or 
bay-brown. It possesses the sobriety, patience, endurance and 
sure-footedness of the ass, and the vigour, strength and courage 
of the horse. As a beast of burden it is in many environments 
preferable to the horse, being less impatient under heavy weights, 
while the skin being harder and less sensitive renders it more 
capable of resisting sun and rain. The mule has been in use 
from early times; in modern times it has been largely employed 
for military transport. 

Mules are wholly sterile both with other mules and with either 
parent species. Only one or two exceptions to this rule have been 
recorded, and even thc.se are not usually regarded as authentic. 
MULHAUSEN : sec Mulhouse. 

MtJLHEIM-AM-RHEIN, a town in the Prussian Rhine 
province, cm the right bank of the Rhine, 2 m. below Cologne, 
with which it was incorporated in 1914, and on the main lines of 
railway Cologne-Dusseldorf and Colognc-Elberfcld. Miilheim re- 
ceived municipal rights in 1322. Its industrial prosperity is in 
great part due to the influx of Protestants expelled from Cologne 
at the beginning of the 17th century. In 1784 the town suffered 
.severely from an inundation caused by the rapid breaking-up of 
the ice on the Upper Rhine. There arc important manufactures 
of .silk, velvet, sailcloth, tobacco, \inegar, yarn and chemicals, 
in addition to rolling-mills, boiler works, telegraph works, brew- 
eries, tanneries and a shijibuilding yard. 

MULHEIM-AN-DER-RUHR, a town in the Prussian 
Rhine province, on the Ruhr, an affluent of the Rhine, about 7 
m. VV.S.W. from Essen and at the intersection of several railways. 
Pop. (1925), 127,228. Miilheim was formerly included in the 
duchy of Berg, and became a town in 1508. In 1815 it pa.ssed to 
Prussia. It has a i2lh century parish church. Its chief industry 
is iron-working and it has numerous blast-furnaces, rolling-mills, 
foundries and engine-works; it also manufactures leather, tobacco, 
paper and beer. Traffic is carried on in coal, and timber and co- 
lonial produce. In the neighbourhood arc sandstone quarries, 
glassworks, and a carpet manufactory. 

MULHOUSE (Miilhau.sen), a town of France, capital of an 
arrondissement in the department of Haut-Rhin, about 29 m. 
E.N.E. of Belfort, 56 m. S. of Strasbourg and 21 m. N.W. of 
Basle by rail. Pop. (1926) 96,019. It stands on the river 111 , here 
a part of the Rhone-Rhine canal system. Mulhouse was a free 
imperial city in the 14th century, and in 1648 was added to the 
Swiss confederation, with which it had been allied since 1466 and 
to w'hich it belonged until 1798 when it joined France. From 
1871 till 1918 it belonged to Germany. It is the great textile 
centre of Haut-Rhin and also manufactures machinery and 
chemicals. The Hotcl-de-viUe (i6th century) has curiously 
painted w\alls and a covered outside stairway. Here was made 
an interesting attempt at industrial town-planning, by Dollfu.s, in 
1853. 

MULL, the largest island of the Inner Hebrides, Argyllshire, 
Scotland. Pop. (1921) 3,389. It is bounded on the wx'St and south 
by the Atlantic, on the north and north-east by the Sound of Mull, 
and on the east and south-east by the Firth of Lome. Its greate.^^t 
length is 27 m., and its greatest breadth 20 m. The coast is deeply 
indented, and there are several freshwater lakes. The principal 
mountains are Ben More (3,185 ft.), Ben Buy and Ben Crcach. 
In the basaltic cliffs near Carsaig are numerous arches and caverns. 
Sheep and cattle are raised, and barley, oats and potatoes gro^. 
Owing to the damp climate the island is better suited for grazing 



MULLAH— MULLER 


949 


than for cultivation. Granite is quarried. The fishing and shoot- 
ing attract many sportsmen. There are several ancient castles, 
the principal being those of Duart and Aros. Close to the former 
is a lighthouse erected in memory of William Black, the novelist 
(d. 1898). About midway between Mull and Lismore is the Lady 
rock, visible at low water, on which, in 1523, Lachlan Maclean of 
Duart exposed his wife, a daughter of the second earl of Argyll, 
expecting that she would be drowned by the flowing tide. She 
was, however, saved by her clansfolk and her husband was after- 
wards slain by her brother. Tobermory C‘thc Well of Mary,’* so 
called from a spring of local celebrity), which rises from a pic- 
turesque bay, is the only town (pop. 850). Founded in 1788 as a 
station for fishing-boats, it has a harbour and con.siderable local 
trade. It is also a summer resort, with communication by steamer 
with Oban and Glasgow. Off the north-western .shore of Mull, 
separated by a narrow strait, lie the inhabited i.«!lands of Ulva, 
4J m. long and 2\ m. broad, and Gometra. Little Colonsay lies 
about 2 m. south of Ulva. Farther west is the small group of the 
Treshnish Isles. 

MULLAH, in Mohammedan countries a learned man, a 
teacher, a doctor of the law. (Arabic maida, a term which origi- 
nally expresses the legal bond connecting a former owner with his 
manumitted slave.) In India the term is applied to the man who 
reads the Qu’ran and also to a Muslim schoolmaster. In countries 
like Afghanistan the mullahs exert an intluence over the populace 
which sometimes rivals that of the amir himself. 


In the Indian frontier risings of 1897-08 the “mad mullah’* 
of Swat led the attack upon the Malakand, while the ILidda 
mullah was largely responsible for the risings amongst the Moh- 
mands, Afridis, and Orakzais. The leader of the risings in Somali- 
land in 1899-1910 was similarly known as the “mad mullah.” 

MULLEIN {Verbascum 
ThapsiLs), a densely woolly, bien- 
nial herb of the figwort family 
(Scrophulariaccae), native to 
Europe and Asia, common in the 
British Isles and extensively 
naturalized in North America. It 
grows erect, 2 to 7 ft. high, with 
stout un branched stems, conspic- 
uously winged by the derurrent 
bases of the large, thick, oblong, 
slightly-toothed, pointed leaves, 
sometimes a foot long. The 
bright yellow flowers, about an 
inch broad, appearing from 
June to September, are clo.sely 
crowded in a long, dense spike. 

In some districts the mullein is 
a troublesome weed. 

MULLER, FERDINAND 
VON, Baron (1825-1896), Ger- 
man botanist and explorer, was 
born at Rostock on June 30, 

1825, and was educated in Schles- 
wig. In 1847 he emigrated to 
South Australia and five years 
later, was appointed government botanist for Victoria. As phyto- 
graphic naturalist, he joined the expedition sent out under Augus- 
tus Gregory by the duke of Newcastle, secretary of stale for the 
colonies. From 1857 to 1873 he was director of the Botanical 
Gardens, Melbourne, and not only introduced many plants into 
Victoria, but made the excellent qualities of the blue gum tree 
( Eucalyptus globulus) known all over the world, and succeeded in 
introducing it into the south of Europe, North and South Africa, 
California and the extra-tropical portions of South America. For 
these services he was decorated by many foreign countries, and 
was created baron of the kingdom of Wiirttemberg in 1871. He 
died at Melbourne on Oct. 9, 1896. 
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His publications include Fragment a phyiographka Australlae (ii 
vols., 1862-81) ; Plants of Victoria (2 vols., 1860-65) and works on 
the Eucalyptus, Myoporeceae, Acacias and Salsolaceac. 


MULLER, FRIEDRICH (1749-1825'), Gorman poet, 
dramatist and painter, usually known as Maler (i.i painter). 
Muller, was born at Kreuznach on Jan. 13, 1740, and became 
(1777) court painter at Mannheim. Next year he left for Italy, 
where the rest of his life was spent. He died in Rome on April 
23, 1825. Miiller abandoned painting soon after his arrival in 
Italy. His principal works are Fiwsts Lrhvn dramatisiert (1778); 
Golo and Genovvva (begun in 1776, but not published till iSii); 
and the idylls, Die Svhafschur (1775) and Das Nusskvrnvn 

(t8ii). 

See the selection, Ausfu'wiihltr Dirhtuni^cn (ed. H. Heltner 2 vols. 
i8()8) ; monographs by Seuffert (1S77). l.untowski ( n;o.S) and Jiibli- 
ograpkie by Fr. Meyer (191a). 

MULLER, GEORGE (1805-1 89s), English Jiroacher and 
philanthropist, was born near Halbersladl, Germany, on Sept. 27, 
JS05, the son of an exciseman. In 1830 he becamt* minister of 
a small congregation at Teignmouth, Devonshire. He contended 
that the lemj>oral as well as the spiritual needs of life eould be 
supplied by prayer, and on this principle abolished pew rents and 
refused to take a fixed salary. Alter two years at IVignmoiith, 
Muller removed to Bristol, where he spent the rest of liis life. 
He devoted himself particularly to the can^ of orphan children. He 
began by taking a few under his charge, but in course of time 
their number increased to 2.000, settled in five large house's erected 
for the purpose at A.shley Down, near Bristol. The money re- 
quired for the carrying on of this work was voluntarily ( onivihuled, 
mainly as a rc'sull of the wide circulation of Miiller 's narrative 
77//; Lord's Dealings itnih George Miiller. When he was over 70 
he started on a preaching mission, which lasted nearly 17 years 
and included Kurotie, America, India, .Australia and Uhina. He 
died at Bristol on March lo, 1898. 

See A. T. Pierson, Gettrge Miiller of Fristol 

MULLER, HERMANN (1876- ), German politician, 

was born May 18, iS7() at Mannheim. From 1899 to i9o() he was 
editor of the Socialist newspajHT the Gorlifzer Volk.szeitiing, and 
from 1906 onwards was a member of the ilirecting board of the 
German Social Democratic parly. From H)\U to 191S he was a 
member of the. Reichstag. On Aug. t, 1914, he went lo Paris with 
the object of finding out whether inlernationa! at lion by the 
SiM'ialists of France and Germany could be initialed in order to 
avert the World War. His mission was unsutcessful, and he had 
great dilficulty in making his way back lo Germany through the 
French lines. His report did much to determine the altitude of 
the German Social Democrats in voting in the* Rridishig for the 
first war credit. On June 21, 1919, he was ap])oinlef! Minister for 
Foreign Affairs — under the rhancellor'.hip of (bisfav Bauer — and 
in this capacity went to Versailles and with the ('oh)nial Minister, 
Dr. Bell, signed the Peace I'reaty for (ierrnany on June 28, 1919. 
After the resignation of the Bauer Ministry, which followed upon 
the Kapp Putsch (March 1920), Miiller was apj)ointed ('hanrellor 
of the Reich, an office which he held till the following June., 
when the result of the. general elections for the ReUhsfo'^ in^ie.s- 
sitated the formation of a Coalition Ministry with Fehn-nbach of 
the Catholic Centre party as Chancellor. 'Fhercafter Miiller con- 
tinued to play a leading part in the affairs of the So( ial-Demo- 
cratic party, whose chairman in the Reuhsiag he was. After the 
general election of May 1928, which brought a general swing to 
the Left, he was ask(;d by the President to form the new (jovern- 
ment. After wearisome negotiations with the <lifterenl ])arties 
concerned, he succeeded in forming a “(Cabinet of Perst)nalities,” 
based on the idea of the Great Coalititm including all parties from 
the Social Democrats lo the German Peoples parly; he himself 
was Chancellor. 

MULLER, JOHANNES PETER (1S01-1858), German 
physiologist and comparative anatomist, was horn in Coblenz on 
July 14, 1801. He studied at Bonn university, where he taught 
from 1824 until 1833, when he received the chair of anatomy and 
phy.siology at Berlin. He died on April 28, 1858. 'J’hc appearance 
of his Handhuch der Physiologie dcs Menschen, 1833-40 (Eng. 
trans.. Dr. William Baly, London, 1S42) marked the beginning 
of a new period in the study of physiology, by showing its de- 
pendence on the other .sciences. The most important part of the 
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work deals with the physiology of the nerves and the senses. Here 
Muller hrst declared that the kind of sensation following stimula- 
tion of a sensory nerve depends not on the mode of stimulation, 
but upon the nature of the sense-organ which transmits it to other 
nerve-terminals, and expounded the mechanism of voice, speech 
and hearing. Miiller is also noted for his early investigations of 
specific nerve energies, his discoveries of the foetal Mullerian 
duct (1825 ) and of the lymph-hearts in the frog (1832), his work 
on tumours (1838) and his description of the parasitic disease, 
psorospermosis (1841). In the later part of his life he devoted 
himself to the study of ocean fauna and comparative anatomy. 

In addition to his Ilandbuch tier Physioluf’ie, Muller published 
Zur ver^lfichvnden Phy}iwlof>ie drs Gesichtssinns (1826); Veber die 
phanlastischen Geskhtsvrschvinungen (1826); Hildungsgeschichie der 
Geniialien (1830) ; Dc gJandularum secrrnpniium struciura (1830); 
y ergleichvndv Afiatomie der Myxtnoiden (1834-43); Systematische 
Bcschreibung der Plagiosiomen (1841) with F. G. J. Hcnle; System der 
Asteriden (1842) and Horae ichthyologicae (1845-49) with F. H. 
Tro.schel. 

MULLER, JOHANNES VON (1752-1809), Swiss his- 
torian, was born on Jan. 3, 1752, at Neunkirch, near Schaffhausen, 
where his father was pastor. From 1774 to 1780 he lived at 
Geneva where he produced his Allgemeine Gcschichte, a brilliant 
study of universal history (not published till 1810). In 1780 he 
completed the first volume of his Geschichten der Schweizer, bear- 
ing the impirint of Boston, U.S.A., on account of difiiculties with 
the Swiss censor. His Reisen der Pdpstc appeared in 1782. 

In 1786 he became librarian to the elector-archbishop of Mainz, 
who obtained his elevation to nobility from the emperor in 1791. 
In June 1786 he issued vol. i. (reaching to 1412) and two years 
later vol. ii. (to 1436) of the definitive form of his Swiss history. 

After the capture of Mainz by the French (1792), he entered 
the service of the emperor Leopold as an imperial aulic council- 
lor. At Vienna he became chief librarian of the imperial library 
in 1800, and in 1795 he issued vol. iii. (to 1443) of his Swiss 
history. In 1804 lie became historiographer, war councillor and 
member of the Academy at Berlin. In 1805 iv- (lo i475) 
appeared. But in 1800 he became strongly inclined towards 
Napoleon, from whom he accepted (end of 1807) the office of 
secretary of JSlate for the kingdom of Westphalia. At the end of 
180S he published vol. v. (to 1489) of his great work. He died 
at Cassel on May 29, iSog. His Sunss History, ba.sed largely on 
the chronicles of Tschudi ((/.xM, now possesses a literary value 
only, but it remarkably stimulated Swiss patriotism. 

Muller’s Werkc were published at Tubingen, in 27 vols. (1810- 
19), and re-issued, in 40 vols., at Stuttgart (1831-35 ). The Swiss 
History was re-issued at Leipzig and Zurich, in 15 vols. (1824- 
53), with continuations by other hands. A French translation of 
the German edition apjjcared, in 18 vols., at Paris and Geneva 
(1837-51 ). His Universal History w'as translated into Engli.sh by 
J. C. Prichard (1818). 

See A. H. L. Ileercn, J. von Miiller der Historiker (1809) ; J. M. H. 
Doring, Leben (1835); C. Monnard, Biographic (1839); H. W. J. 
Thiersch, Vber J. von Miiller nnd seinen kandschriftlkhcn Nachlass 
(1881); C. Henking, J. von Miiller (1909 and 1928). F. Schwarz’s 
jjamphlct J. von Miiller und seine Schiveizergeschkhte (Bale, 1884) 
traces the genesis of the History. See al.so; J. Miiller's Briefe, edit. J. 
H. Fiisslin (Ziirirh, 1S12) ; and tho.se to Ch. Bonnet, etc. (Stuttgart, 
3835) ; Brieje, edit. Maurer-Constant, 6 vols. (Schaffhausen 1839-40) ; 
Der Briejwechsel der Briider J. G. Miiller und J, von Miiller, 2 vols. 
(1893). 

MULLER, KARL OTFRIED ( 1797-1840), German 
scholar, was born at Brieg in Silesia on Aug. 28. 1797. He was 
educated partly in Breslau, partly in Berlin, and his first book, 
Aegincticorum liber , was publi.shcd in 1817. In 1819 he became 
professor of ancient literature at Gottingen, but in 1839 political 
disturbances led him to travel. After investigating Athens and 
other places, he started excavations at Delphi. He died of inter- 
mittent fever at Athens on Aug. 1, 1840. His aim was to form 
a conception of Greek life as a whole, and his work marks an 
epoch in Hellenic study. 

Among his historical works the foremost place belongs to his 
Gcschichte hellenischer Stdmme und Stddte: Orchomcnos und die 
Minyer (1820), and Die Dorier (1824; Eng. trans. by H. Tufnell 
and Cornewall Lewis, 1830). He introduced a new standard of 


accuracy in the cartography of ancient Greece. In 1828 he pub- 
lished Die Etruskery a treatise on Etruscan antiquities. His Pro- 
legomena zu einer wissenschaftlichcn Mythologie (1825; Eng. 
trans., J. Leitch, 1844) prepared the way for the scientific investi- 
gation of myths; while the study of ancient art was promoted by 
his Handbuch der Archdologie der Kunst (1830; Eng. trans., J. 
Leitch, 1847), and Denkmdler dcr alien Kunst (1832), which he 
wrote in association with C. Osterlcy. In 1840 appeared in Eng- 
land his History of the Literature of Ancient Greece (published 
in Germany, 1841 ). 

Sec memoir of his life by his brother Eduard, prefixed to the post- 
humous edition of K. O. Muller’s Kleine deutschc Schrijten (1847). 
A biography composed from his letters was published by O and E. 
Kern, K. O. M Oiler , Lebensbild in Brie fen an seine Eltern (1908). 

MULLER, LUCIAN (1836-1898), German scholar, was 
born at Merseburg in Prussian Saxony on March 17, 1836, and 
died at St. Petersburg (Leningrad), where he was professor of 
Latin, on April 24, 1898. He lived for five years in Holland, and 
wrote Gcschichte dcr klassischen Philologie in den Nicderlanden 
(3869). His De re metrica poet arum latinorum (1861 ) marks an 
epoch in the study of Roman metre. 

MULLER, MAX [Friedkich Maximilian] (1823-1900), 
Anglo-German Orientalist and comparative philologist, was born 
at Dessau on the 6th of December 1823, being the son of 
Wilhelm Miiller (1794-1827), the German poet, celebrated for 
his phil-Hellenic lyrics, who was ducal librarian at Dessau. 
Mendelssohn, who was Max Muller's godfather, dissuaded him 
from indulging his natural bent to the study of mu.sic; Professor 
Brockhaus of the University of Leipzig, w'herc Max Muller matric- 
ulated in 1841, induced him to take up Sanskrit; Bopp, at Berlin 
(1844), made the Samskrit student a scientific comparative phil- 
ologist ; Schelling at the same university, inspired him with a love 
for metaphy.sical speculation, though failing to attract him to his 
own philosophy; Burnouf, at Paris in the following year, by 
teaching him Zend, started him on the track of inquiry into 
the science of comparative religion, and impelled him to edit 
the Rig Veda; and when, in 1846, Max Muller came to England 
upon this errand, Bunsen, in conjunction with Professor H. H. 
Wilson, prevailed upon the East India Company to undertake 
the expense of publication. Bunsen gave him introductions to 
Queen Victoria and the prince con.sort, and to Oxford university. 
In 1848 the printing of his Rig Veda at the University Press 
obliged him to settle in Oxford. Max Muller was appointed deputy 
Taylorian professor of modern languages in 1850, and became an 
honorary fellow of Christ Church and a fellow of All Souls. He 
published during this period the essays subsequently collected as 
Chips from a German Workshop, and his History of Ancient 
Sanskrit Literature (1859). 

When at last the chair of San.'^krit fell vacant in i860, Max 
Muller failed to secure election on account of his foreign birth 
and his liberal connections, and the choice fell on Monier- 
W’illiams. It was the one great disappointment of Max Muller’s 
life, and made a lasting impression upon him. Directly, Sanskrit 
philology received little more from him, except in connection 
with his later undertaking of The Sacred Books of the East; 
but indirectly, by emphasizing its importance, as he did in his 
Science of Language, two courses of lectures delivered at the 
Royal Institution in 1861 and 1863, he rendered great service. 
Prichard had proved the Aryan affinities of the Celtic languages 
by the methods of comparative philology so long before as 1831; 
Winning’s Manual of Comparative Philology had been published 
in 1838; the discoveries of Bopp and Pott and Pictet had been 
recognized in brilliant articles in the Quarterly Review, and had 
guided the researches of Rawlinson. Max Muller popularized 
the subject. He was on less sure ground in another department 
of the study of language — the problem of its origin. He wrote 
upon it as a disciple of Kant, whose Critique of Pure Reason 
he translated. His essays on mythology are among the most 
delightful of his writings, but their value is somewhat impaired 
by a too uncompromising adherence to the seductive generaliza- 
tion of the solar myth. 

Max Muller’s studies in mythology led him to the comparative 
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science of religions. His Introduction to the Science of Religion 
(1873: the same year in which he lectured on the subject, at 
Dean Stanley’s invitation, in Westminster Abbey, this being the 
only occasion on which a layman had given an address there) 
marks an epoch. It was followed by the four volumes of Gifford 
lectures, delivered between 1888 and 1892; but the most tangible 
result of the impulse he had given was the publication under his 
editorship, from 1875 onwards, of The Sacred Books of the East, 
in fifty-one volumes, including indexes, all but three of which 
appeared under his superintendence during his lifetime. These 
comprise translations by the most competent scholars of all the 
really important non-Christian scriptures of Oriental nations. 
Max Muller also wrote on Indian philosophy in his later years, 
and he .stimulated the search for Oriental manuscripts and inscrip- 
tions which resulted in discoveries of early Buddhist scriptures, 
in their Indian form, made in Japan. He was on friendly terms 
with Japanese scholars, and after his death his library was pur- 
chased by the University of Tokyo. 

In 1 868 Max Muller had been indemnified for his disappoint- 
ment over the Sanskrit professorship by the establi.shment of a 
chair of comparative philology to be filled by him. He ceased to 
lecture in 1S75, when entering upon the editorship of The Sacred 
Books of the East. He was a curator of the Bodleian Library, 
and a delegate of the University Press. His hospitality was ample, 
especially to visitors from India, where he was far better known 
than any other European Orientalist. His distinctions, conferred 
by foreign governments and learned societies, were innumerable. 
He became a naturalized Englishman, was in high favour at court, 
and was sworn of the privy council. He died at Oxford on Oct. 
28, 1900. 

Max Muller's Collected Works were publi.shed in 1903. 

(R. G.; X) 

MULLER, WILHELM (1794-1827), German lyric poet, 
was born at Dessau on Oct. 7, 1794, and died there on Sept. 30, 
1827. His reputation was made by the Gedichte aus den hinter- 
lassenen Papieren eines rcisenden W aldhornisten (2 vols., 1821- 
1824), and the Lieder der Griechen (1821-1824), a collection 
in.spired by the Greek w'ar of independence. Two volumes of 
Neugriechische VolksUeder, and Lyrischc Reisen und epigram- 
matischc Spazicrgdnge , followed in 1825 and 1827. Muller also 
translated Marlowe’s Faustus, and edited a Bibliothck der Dich- 
tungen des jy. Jahrhunderts (1822-1827; 10 vols.). Schubert 
set many of his lyrics to music, among others “Die Schdne Miil- 
lerin" and “Winterreise.” 

Wilhelm Muller’s Gedichte were first collected in 18.37 f4th ed., 
18.S8) ; edited by hi.s son, F. Ma.x Muller (1868) ; there are also numcr- 
ou.s more recent editions, notably one in Reclam’s Universaltnblioihek 
(1894) ; critical edition by J. T. Hatfield (1906). Muller’s Vermischte 
Schriften w'ere edited with a biography by G. Schwab (3 vols., 18.30). 

MULLER, WILLIAM JAMES (1S12-1845 ), English land- 
scape and figure painter, was born at Bristol on June 28, 1812, 
his father, a Prussian, being curator of the museum. He studied 
painting under J. B. Pyne. His early subjects deal mainly with the 
.scenery of Gloucestershire and Wales. In 1833 he figured for the 
first time in the Royal Academy with his “Destruction of Old 
London Bridge — Morning,” and next year he made a tour through 
France, Switzerland and Italy. Four years later he visited Athens, 
extending his travels to Egypt, and in the sketches executed during 
this period and the paintings produced from them his power and 
individuality are apparent. After his return he settled in London, 
where he exhibited regularly. In 1840 he again visited France, 
where he executed a series of sketches of Renaissance architecture, 
twenty-five of which were lithographed and published in 1841, in 
a folio entitled The Age of Francis I. of France. In 1843 he accom- 
panied Mr. (afterwards Sir) Charles Fellows to Lycia, where he 
made a number of masterly sketches. He died at Bristol on Sept. 
8, 1845. The print room of the British Museum and the Tate 
Gallery possess rich collections of Muller’s works. / 

A biography by N. Neal Solly was published in 1875. 

MULLET, the name of two different kinds of fishes, dis- 
tinguished as red mullets and grey mullets. 

Red mullets (genus Mullus) are marine fishes, with two sheirt 
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dorsal fins, the first compo.sed of feeble spines, the second of 
branched rays. The body is covered with large thin scales. The 
anterior profile of the head .slopes dowmwards to the small mouth, 
w'hich has small, feeble teeth. There are two sensitive barbels on 
the low'er jaw, generally laid back in a groove, but capable of 
erection when needed. About 40 species are known, chiefly from 
the tropical and subtropical parts of the Indo- Pacific ocean. In 
European waters two species occur {Mullus surmtdetus and M. 
harbatus). The former, in addition to the general red colour, 

has three to five bright yellow 
bands along the .sides from head 
to tail; these are absent in the 
other form. The stripied form is 
usually found on the coasts of 
England, while in the Mediter- 
ranean both kinds occur. 

The largest red mullets weigh 
only two or three pounds. They 
are ground-feeders, using their barbels in discovering their food, 
which consists of Crustacea, worms, and, in the larger species, 
of small fishes. Their brilliant colours are simple and evanescent ; 
in many, red prevails. All the species are esteemed as food, but 
none equals the European species. During winter the fish retire 
into deep water, late in spring and during summer they approach 
the coasts and enter even brackish w’ater, but they do not come 
towards the shore to breed. At Naples they .sjiawn from May to 
Augu.st; their ova are buoyant and transparent. 

The grey mullets form a viTy distinct family, Mugilidae. They 
enter brackish water, live always close to the shore, and some of 
the tropical forms inhabit the fre.sh water without, however, pene- 
trating far inland. Their body is elegantly formed, wedge-shaped, 
and covered with scales of moderate size. The anterior of the 
two short dor.sal fins is comjKi.sed of four stiff spines. The caudal 
fin is strong and bilobed. The mouth is narrow, transverse in the 
true Mugil, and without, or with but feeble, teeth. About 70 
different s|K‘cies are known, from most parts of the temperate 
and tropical zones; they swim in small schools and are abundant 
wherever they occur. The? commonest Briti.sh species is Mugil 
cephalus; found also on both coasts of North America and else- 
where. Some of the fresh-water grey mullets of the tropics have 
been formed into a sejiarate genus, Agonostoma. 

Grey mullets may grow to a weight of 10 or 12 pounds. Those 
in which distinct teeth are developed f(*ed on .small actual ic ani- 
mals, while the diet of tho.se without teeth con.sists of animalcules, 
confervae, or minute organic dc*bris mixed with the mud and 
.sand, which they swallow in large quantities. To prevent the gills 
from being clogged by .sand or mud, each branchial arch is pro- 
vided with a series of closely set gill-rakers, each series titling into 
the series of the adjoining arch; they constitute a sieve permitting 
the pa.s.sage of the water, while rtiaining other sub.stances. (irey 
mullets are plainly coloured, geiier.iliy grc*enish on the iqiper parts 
and more or less silvery on the side. They are wholesome food. 
Grey mullets arc cultivated in fish farms in Italy. 

MULLINGAR., county town of co. Westmeath, Ireland, near 
the River Bro.'-na and on the Roy.d canal, 50 m. W. by N. of 
Dublin. Pop. (192O) 5,293. It is a junction on the Great .South- 
ern railway''. Here is the Roman Catholic cathedral for the dio- 

« eath. I’arming, brewing and the manufacture of coarse 
ire carried on, and the town is an agricultural centre, 
was one of the ancient palatinate towns. It po.ssesscd 
ine convent (1227) and a Dominican convent (1239), 
were dissolved by Elizabeth. The town w'as the head- 
>f William III. before the .siege of Athlonc. It is a 
trout -fi.shing in Loughs Ennell and Owel. 

ION, in architecture, a slender, vertical division be- 
' tween adjacent lights or sub-divisions in a window, or between 
adjacent windows in a group. Mullions appiear with the inven- 
tion of tracery (q.v.), and are particularly characteristic of 
Gothic architecture throughout, and early Renaissance in north 
and west Europe. In traceried windows, mullions are frequently 
chamfered or bevelled on the edges, and sometimes decorated, 
in addition, with a colonnette; but in late Gothic work, more 
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elaborate mouldingfs are common. In the rectangular window 
groups common in lute Gothic and early Renaissance secular 
work, the face of the mullion is usually set back from the face 
of the wall so that one moulding or series of mouldings runs 
unbroken round the entire group. The mullion itself is usually 
moulded or chamfered and this moulding or chamfer is con- 
tinued around the top and sides of each light. In windows whose 



Mullion. left and right, late french gothic: centre, English 
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tracery sub-divides the whole into more than three lights, mul- 
lions may be of different sections, with certain mullions in- 
creased in size, or may carry an additional moulding. The entire 
group is systematized into sub-divisions of two or three lights 
each, the larger mullions enclosing each sub-divi.sion. 

MULLITE (named from the island of Mull, where it was 
first recognized as a rock mineral), a mineral of the composition 
3Al.Oa-2SiOj crystallizing in the rhombic system. The mineral 
.shows an e.xtraordinary similarity in its physical properties to 
sillimanitc (q.v.) as is indicated by the following data: 
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The refractive indices of artificial mullitc rise with a content 
of and TiO^; with oSO^r Fe:.Oj-|-i i2% TiO^ the values 
become a-i-f)5i, 7=1-668 thus approaching those of natural 
silliiiianite. Such iron- and titanium-containing mullites are plco- 
chroic in pink and violet tints. Laboratory investigations show 
that mullitc is the only conifiound of alumina and .silica stable at 
high temperatures, MulliU* itself nulls incongruently at 1810® C 
with sejjaration of corundum while silliiuanile is essentially dif- 
ferent in its thermal behaviour, dis.sodatiiig at 1545° C (the 
eutectic temperature of mullite and crisl obalite ) into mullitc and 
a silica-rich liquid. The two other ctmipounds of alumina and 
silica, ^'iz. andalusitc and kyanite, similarly break up into mullite 
and silica on healing, but at lower teraperalDres, decomposition 
beginning in andalu.site at about 1400'’ C and in ky;mite between 
1100'" C and 1200° C. Natural mullite has so far been recognized 
only in buchites or fused argillaceous enclosures in intrusive 
igneous rocks. In the island of Mull, it occurs together with 
cordierite. corundum, spinel and anorthite, forming xenoli'hs in 
Tertiary tholeiile intrusions. In normal contact aureoles the place 
of mullite is taken by andalusitc and sillimanite. Its presenecyin 
any assemblage may be taken as evidence of exceptionally 
temperatures. Between mullite and sillimanite there is no evideinl 
of any transition in composition, no solid solutions being recotA 
nized in laboratory experiments. It may lie mentioned that mul-1 
lite is regardcnl by W. Eitel and his co-workers as 2AlnSiOa4'Al2(-):., 
that is, extremely fine or disperse corundum in fibrous sillimanite, 
but these conclusions are unconfirmed. Examined in fine powder 
by X-ray methods mullite and sillimanite give identical spectra. 

Mullite is an important constituent of ceramic wares and forms 
practically the sole constituent of Marquardt porcelain. The ! 


mullite of these wares was previously regarded as sillimanite. 
The importance of the recognition of the compound 3Al203-2Si0a 
is clear when the refractory character of various AI2O3— Si02 mix- 
tures is con.sidered. Mixtures of the composition 3Al«0«'2Si02 and 
those still richer in alumina begin to melt only at 1810° C, 
whereas the slightest excess of silica over the 3Al20s*2Si0s ratio 
suffices to cause an initial melting at 1545° C, the eutectic 
temperature. (C. E. T.) 

MULOCK, SIR WILLIAM (1843- ), Canadian states- 

man and jurist, was born at Bond Hgid, Ontario, on Jan. 19, 
1843, the son of T. H. Mulock, M.D. From 1882 to 1905 he was 
a prominent member of the Liberal party in the Federal house; 
po.stm aster-general from 1896 to 1905, and minister of labour 
from 1900 to 1905. He introduced many improvements into the 
Canadian postal service, and in 1898 in face of much opposition 
induced the Inter-Imperial Postal Conference to adopt the prin- 
ciple of i)enny postage within the British Empire. In 1905 he 
re.signcd office, and was appointed chief justice of the exchequer 
division of the High Court of the province of Ontario (1905-23). 
In 1923 he was made chief justice of Ontario. From 1881 to 
1900 he was vice-chancellor of the university of Toronto, and 
chancellor since 1924, and was largely responsible for the federa- 
tion between that body and the Victoria university (Methodist). 

MULREADY, WILLIAM (1786-1863), Irish subject 
painter, was born at Ennis, Co. Clare, on April 30, 1786. When he 
was about five years old his father, a leather-breeches maker by 
trade, removed to London. In 1800 he was admitted a student 
of the Academy, and two years later he gained the silver palette 
of the Society of Arts. He was associated with John Varlcy, the 
eccentric water-colour painter and drawing-master, whom he 
assisted in the tuition of his pupils, who included Cox, Fielding, 
Linnell, William Hunt, and Turner of Oxford. At 18 he married 
a sister of Varley’s, and at 24 he was the father of four sons. The 
marriage was unhappy, and the pair separated before many years, 
lie “tried his hand at everything,” as he said, “from a miniature 
to a panorama.” He painted portraits, taught drawing, and up 
till 1809 designed illustrations to a series of children’s penny 
books. 

Mulready had a special aptitude for genre-painting, and in 1809 
produced the “Carpenter's Shop,” and in 1811 the “Barber’s 
Shop,” pictures influenced by the example of Wilkie and the Dutch 
painters. In 1813 he exhibited his “Lunch,” a more original and 
spontaneous work, and two years later his “Idle Boys” procured 
his election as AR.A. Next year he became R.A., and showed 
his “Fight Interrupted.” It was followed by the “Wolf and the 
Lamb” (1820), the “Convalescent” (1822), “Interior of an Eng- 
lish Cottage” (1828), “Dogs of Two Minds” (1830), the “Seven 
Ages” (1838), and in 1839 ^^^d 1840 by the “Sonnet and First 
Love,” two of the most perfect and ])oetical of the artist’s works. 
In 1840 he designed an allegorically covered postal envelope (the 
“Mulready envelope,” soon discontinued) for Rowland Hill, and 
a set of illustrations to The Vicar of Wakefield, which were suc- 
ceeded by his paintings of the “Whistonian Controversy” (1844), 
“Choosing the Wedding Gown” (1846), and “Sophia and Bur- 
chell Havmaking” (1849). He died on July 7, 1863. 

MULTAN or MOOLTAN, a city, di.strict and division of 
British India, in the Punjab. The city is 4 m. from the left bank 
of the (?hcnab, near the ancient confluence of the Ravi with that 
river. Pop. (1921 ), 84,806. The city is enclosed on three sides by 
a wall, but large and irregular suburbs have grown up outside the 
wall. The principal buildings in the Fort include the shrines of 
two Mohammedan saints and an ancient Hindu temple. The can- 
tonments form the headquarters of a brigade. Multan has manu- 
factures of carpets, silk and cotton goods, shoes, glazed pottery 
and enamel work, and an annual horse fair. It is moreover one of 
the most important trade-centres in the Punjab, 
t The District of Multan occupies the lower angle of the Bari 
fcoab, or tract between the Sutlej and the Chenab, with an 
i«t(Mision across the Ravi. Area, 5,930 sq.m. The population in 
in2i was 890,264. The principal crops are wheat, millets, pulse, 
(»i|-seeds, cotton and indigo. There are factories for ginning and 
pi jssing cotton. Indigo is made only by native processes. Irriga- 
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tion was till recently conducted only by inundation channels from 
the boundary rivers, but there is now a large area irrigated from 
the lower Bari Doab permanent canal. The heat of Multan is 
notorious. 

The early Arab geographers mention Multan as forming jwrt 
of the kingdom of Sind, which was conquered for the caliphate 
by Mohammed bin Kasim in the middle of the Sth century. On 
the dismemberment of the Mogul Empire in the middle of the 
i8th century, Multan fell to the Afghans, who held it with diffi- 
culty against the Sikhs. At length, in 1818. Ranjit Singh, after a 
long siege carried the capital by storm; and in 1821 he made 
over the administration of Multan with five neighbouring districts 
to Sawan Mai, who raised the province to a state of prosperity 
by excavating canals and inducing new inhabitants to settle. After 
the establishment of the council of regency of Lahore, difficulties 
arose between Mulraj, son and successor of Sawan Mai, and the 
British officials, which led to his rebellion, and culminated in the 
.second Sikh war and the annexation of the whole of the Punjab. 
The city of Multan, after a stubborn defence, was captured in 
January 1849. The district at once passed under direct British 
rule, and order was not disturbed even during the Mutiny. 

MULTIGRAPH: see Office Appliances. 

MULTIPLEPOINDING, in Scots law, the technical term 
for a form of action by which contlicting claims to the same 
fund or property arc determined. The action is brought cither 
by the holder of the fund as pursuer and real raiser on the allega- 
tion that he is called on to make double payment, or by a claim- 
ant on the fund who brings the action in the name of the holder 
as pursuer and nominal raiser, calling himself a defender and 
real raiser. All who have any claims in the fund or property in 
question are ordered to appear and give in their claims; the 
court then prefers them according to their respective rights, and 
the holder of the fund or property in dispute on payment or de- 
livery is absohTd from any further claim in regarrl to it. It 
corre.spond.s to the process of inter-pleader in English law. 
MULTIPLE SHOPS: see Chain Stores. 

MULTpUBERCULATA, an order of extinct mammals. 
Their relationships to other groups are best considered by giv- 
ing a brief outline of the Mesozoic mammals. 

Although the Cenozoic Era is popularly known as the age of 
mammals, about two-thirds of mammalian evolution took place 
during tl^e Mesozoic. The remains of Mesozoic mammals arc 
among the rarest, most fragmentary and most valuable of all 
fossils. These earliest mammals were very small, averaging about 
the size of a rat. It is clear that they were locally abundant and 
included insectivorous, carnivorous and herbivorous types. 

The oldest known mammals are from the late Triassic (or 
possibly earliest Jurassic) of England, Gcrman\ and South Africa. 
These belong to two quite distinct groups both referred to the 
Aliothcria (see below). Both are very aberrant, however, and 
the true ancestral Triassic types of mammals are still unknown. 

The Jurassic mammals arc much better known, and are di- 
vided into four orders, all extinct. Characteristic of the whole 
Mesozoic and also of the oldest Cenozoic (Paleoccne) were the 
Allotheria or Multituberculata, ranging from the upper Triassic 
into the true Eocene and known to have occurred in Europe, 
Africa, Asia and North America. They had a single pair of en- 
larged incisors below and two or three pairs, of which only one 
was enlarged, above. The cu.sps of the molars were arranged in 
two or three straight longitudinal rows. In the Jurassic each 
molar had only five or six cusps, but in sonic of the later types 
as many as 30 cusps occurred on a single tooth — ^whence the name. 
The upper premolars were generally composed of conical cusps, 
less regularly arranged than those of the molars, and, except in a 
few aberrant forms, the lower premolars were developed into 
large, compressed, sharp-edged shearing teeth. They appear to 
have been vegetarians. Some show a superficial resemblance to 
the living rat -kangaroos of Australia, but recent work indicates 
that the multituberculates constituted an entirely separate sub- 
class. not ancestral to any later mammals and related to the latter 
only through common ancestry in the Triassic or even earlier. 

In the second Jurassic order, the Triconodonta, the molar 


teeth have three cusps each, arranged in a straight longitudinal 
line. Although small, these mammals were predaceous carnivores. 
They were confined to the Jurassic and probably rcpre.sent an- 
other aberrant offshoot of the earliest mammalian stock. 

A third Jura.ssic order, the Symmetrodonta, includes mammals 
long classed with the Triconodonta, although recent work indi- 
cates they are a distinct order related rather to the Pantothcria 
than to the Triconodonta. ('onfined to the upper Jurassic, so far 
as known, they are characterized by triangular teeth, typically 
with three cu.sps. 

The last order of Jurassic mammals, the Pantothcria, was the 
most important phylogenetically. The dentition, while more 
primitive and different in details, has a broad resemblance to that 
of the most generalized insert ivores and marsui)ials. The typical 
dental formula was Ij; (']; MJ, although various genera 
show marked modifications from this, chielly by reduction. The 
upper molars were triangular with a large internal cusp ami usually 
one main external cusp and several lesser ones. The lower molars 
typically had four main cusps arranged in an asymmetrical tri- 
angle, followed by a heel, or talonid, with one cils]). 'Phe panto- 
theres apparently represent the slock which gave rise early in the 
Cretaceous to the marsnf)ials and placenlals. The earliest and 
most primitive panlot here was Amphiflicrium from the English 
middle Jura.ssic (Stonesfield). 

Lower Cretaceous mammals are known only from a few i)oorly 
pre.served teeth from the hmglish Wealden, of slight importance, 
but the upper Cretaceous mammals are relatively well known. 
The multiluberrulales continue as more advanred forms referred 
to the family Plilodontidae. with nion* numerous molar cusps. 
The other Jurassic forms, however, have disapiH'ared and are 
replaced by the earliest members of the Insectivora and Mar- 
.supialia (qq.v.). 

The Cretaceous marsupials, known at f)resent only from North 
(and possibly South) America, are all closely related to the living 
opossums, but are much more varied in size and other characters. 
They probably rcpre.sent a widespread complex of |)rimitive mar- 
supials from which the later and more s|H*cialized South American 
and Australian forms were derived. 

Of the up|)er Cretaceous Insectivora, only a single genus, 
GypsonictopSf is known with certainty from North America, but 
in Asia the exyK*(litions of the American Musimm of Natural 
Hi.story have brought to light eight skulls. The.se are very close 
to the ancestral slock from which the majority of placental 
mammals were derived. Znlambdalestes, a i>eculiar long-snouted 
form, and Delta theridium, a very j)rimitive Jind generalized tyjie, 
are the most important . 

The following is an outline classification of the major groups 
of the Mammalia: 

Class Mammalia 
Subclass Allotheria 

Order Miiltituhercuhita 
Subclass Prolothma 

Order Monotreniata iq.v.) 

Subclass Theria 

Infraclass Panlotheria 
Order Symmetrodonta 
Order rantothcria, sensu slricLo 
Infraclass Mc*tath(;ria 
Order Marsupialia (q.v.) 
lnfraclas.s Eutheria 
Incertae seUis: Order Iriconodonta. 

See Mammalia, Palaeontolo(;y; also G. (L .Simpson, Cata- 
lo^tie of the Mesozoic Mammalm in the Geolo^'kal Depart- 
ment of the British Museum (1928). (G. G. Si.) 

MUMMERS, bands of men and women in mediaeval and 
later England and elsewhere, who, during periods of public fes- 
tivity, particularly at Christmas, dressed in fantastic clothes and 
wearing masks or disguised as animals, serenaded the people 
outside their houses or joined in the revels within. The term is 
also applied to the actors in the old English rural folk-plays of 
St. George, etc.; and “mumming” thus becomes a contemptuous 
.synonym for any form of stage-playing. 

The verb “to mum” means both to mutter and to be .silent, 
and “mummer” apparently comes from one or both of these 
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senses. Mumming seems to have been a survival of the Roman 
custom of masquerading during the annual orgies of the Satur-* 
nalia. Mumming led to such outrages in England in the i6th cen- 
tury that Henry Vlll. issued a proclamation declaring the wear- 
ing of a mask or disguise a misdemeanour. Stow gives an account 
of an elaborate mummery held in 1377 by the London citizens 
to amuse the son of the Black Prince, then living at Kennington 
(Survf'y, 1603, p. 97). In Scotland, where mumming long sur- 
vived at Christmas, Hogmanay, New Year’s Day and Handsel 
Monday, mummers were called “guisards.” They usually pre- 
sented on these four nights a crude drama called Galatian, which, 
in various versions, was common throughout the Lowlands of Scot- 
land {see Chambers’s Popular Rhymes, p. 170). 

MUMMIUS, LUCIUS (2nd century b.c.), surnamed Achai- 
cus, Roman statesman and general. Consul in 146 B.c. Mummius 
was appointed to take command of the Achaean War. On cap- 
turing Corinth he massacred the inhabitants, removed all the works 
of art to Rome and destroyed the city. This is explained by 
Momm.sen as due to the interference of the commercial party in 
the Senate. In 142 he was censor with the younger Scipio 
Africanus. Mummius was the first novus homo of plebeian origin 
who received a distinctive cognomen for military services. His 
indifference to works of art and ignorance of their value is shown 
by his well-known remark to those who contracted for the ship- 
ment of the trea.sures of Corinth to Rome, that “if they lost or 
damaged them, they would have to replace them.” 

MUMMY, a dead body preserved by the ancient Egyptian 
or other method of embalming (Persian mnmiai, wax; later mean- 
ing pitch or a.sphalt ). 

Origin of Mummification. — In Egypt, in prehistoric times, 
the dead were buried, sometimes loosely wrapped in mats or skins, 
in shallow graves, the body being placed in a flexed position. The 
hot, dry, desert sand came into direct contact with the skin and 
often so completely arrested the proce.ss of decay that the hair, 
skin and soft parts are entirely preserved. This phenomenon of 
natural preservation was probably made known to the Egyptians 
through the ravages of grave-robbers whose depredations exposed 
the bodies to view. The discovery that the corpses of the dead 
did not suffer corruption undoubtedly strengthened, perhaps orig- 
inated, the belief in the physical survival of the dead, which under- 
lies the practice of mummification throughout the historic period, 
and prompted the ampler provision of food, utensils and other 
objects necessary to physical life which were buried with the dead. 
As the number of objects placed in the grave increased, the grave 
itself had to be more spacious in order to accommodate these 
larger supplies. But the burial of the dead in roomier graves or in 
constructed tombs in which the corpse, no longer embedded in 
desiccating sand, was in a space filled with air which assisted de- 
composition, defeated the very object that had inspired the more 
lavish equipment. The body decayed, and the dead man did not 
survive to enjoy the objects with which he was .surrounded. Thus 
arose the attempt to achieve by art the preservation of the body 
which unaided nature could no longer accomplish in the larger 
tombs. 

Development of Mummification.— -It is probable that at- 
tempts at mummification were being made at the time of the ist 
dynasty, but the earlie.st evidence of such attempts is afforded by 
a mummy of the 2nd dynasty, which was lying in a coffin in a 
flexed position, and was wrapped in a complex series of bandages, 
the innermost of which were corroded by the action of some 
preservative (probably crude natron) that had been applied to 
the skin (Report, British Association, Dundee, 1912, p. 612). 
Similarly treated bodies belonging to the 3rd and 4th d>masties 
have been discovered. By the time of the 5th dynasty consider- 
able advances had been made. The body was now laid in the ex- 
tended position and the internal organs were removed through an 
incision in the left flank, the vacant cavity being filled with linen 
and resin. The outer wrappings were saturated with resin and the 
form of the body was then moulded into shape, the details of the 
features being carefully modelled and emphasized by means of 
paint (Journ. of Egyptian Archaeology, i., 1914, p. 192). During 
the Middle Kingdom, the art of embalming deteriorated some- 


what, for, owing to the less lavish use of resin and to imperfect 
desiccation, the mummies of this period are usually very fragile 
and ill-preserved. There is definite evidence that at this period 
the custom of macerating the body in a salt-bath had been intro- 
duced, but no attempt had as yet been made to remove the brain. 

In the New Kingdom (i8th-20th dynasties) numerous im- 
provements in method were introduced. The brain was removed 
by forcing a passage into the skull, a better method of desiccation 
was used which preserved the tissues, and greater skill had been 
acquired in the preparation and application of the resinous pre- 
servative material with which the body was treated. Mummies of 
many of the kings and other members of the royal family of this 
period have survived, and although they have all been mutilated 
by tomb-robbers, many of them are excellent specimens of the 
embalmcr’s art (G. Elliot Smith, The Royal Mummies, 1912). 

The order of events in the process of making a mummy was 
this. The corpse was taken to a specially erected tent or kiosk, 
where the operator first extracted the brain, and opened the body 
by an incision in the left flank. Through this incision all the 
viscera were removed with the exception of the heart, which was 
carefully left in situ. The body-cavity having been washed out, 
the corpse was doubled into the smallest possible compass and 
placed in a large jar filled with a solution of .salt or natron that 
reached to the level of the neck. In this jar the body remained 
for several weeks, during which time the fatty matter was dis- 
solved away, and the whole of the epidermis peeled off, except 
from the head which was not immersed, and from the fingers and 
toes where the skin had been previously cut so as to form natural 
finger-stalls or thimbles of skin in order to retain the nails. 
Threads or wires were wound round the digits, or metal sheaths 
placed upon them in order to prevent the nails from becoming 
detached and lost. The body was then taken out of the jar, 
washed, straightened and desiccated. The final stages in the 
process involved the packing of the body-cavity and skull with 
preservatives, plastering the body all over with a paste made of 
resin and fat, and wrapping it in a complex scries of bandages. 
The internal organs were separately treated and placed in four 
vases known as the “Canopic Jars.” The whole process occupied 
70 days (Journ. of Egyptian Archaeology, xiii., 1927, pp. 40-49). 

During the 21st and 22nd dynasties the art of mummification 
reached its highest pitch of perfection. In order to make the body 
more life-like, an elaborate system of introducing packing material 
under the skin was devised. A schematic series of incisions was 
made in various parts of the body, and through these .sand, mud, 
or other material was forced into the space between the skin and 
the underlying muscular tis.suc. The material was distributed and 
moulded into shape, and the shrunken contours of the body were 
thus plumped out into the form they had assumed during life. 
The use of canopic jars was discontinued, and the viscera were 
made into linen parcels and replaced in the body. The mummy 
was painted all over with red-ochre, the lips and checks were 
rouged, artificial eyes were inserted, and, in short, every care was 
taken not only to preserve the body but to make it complete and 
life-like. This distinctive method of embalming was fir.st described 
by Prof. Elliot Smith from the examination of 44 mummies of 
the period (Contribution to the Study of Mummification, 1906). 
Since then numerous other specimens of the same kind have been 
examined. After this period the art declined and, although well 
made mummies of the later periods are occasionally found, the 
embalmer’s craft had become superficial and slipshod, and less 
care was devoted to the body than to the arrangement of the 
superficial bandages so as to give the mummy a presentable ex- 
terior. In the Ptolemaic period, the body was usually merely 
treated with molten resin, which destroyed the tissues: the re- 
sulting mummy was a mere cast of the contours of the body. 
During the 26th dynasty and after, mummies were sometimes 
eviscerated per anum instead of by the usual flank-incision. Mum- 
mification survived the advent of Christianity by several cen- 
turies. The bodies of this period were not eviscerated or treated 
with resin but packed in large quantities of common salt, and are 
usually well preserved (Archaeological Survey of Nubia, Report 
for igoj-oS, vol. ii., pp. 194-220, 1910). 
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Objects of Mummification* — ^Throughout the period of more 
than 30 centuries during which mummification was practised in 
Egypt, the embalmers had two definite objects in view: first, the 
preservation of the body from decay; and, secondly, the perpetua- 
tion of the personal identity of the deceased. During the Pyramid 
Age the features of the mummy were painted on the outer wrap- 
pings, and in some cases a thin layer of plaster was applied to the 
head and the features painted upon it. In the nth dynasty, the 
face and wig were modelled in cartonage, and this head-piece was 
placed upon the head of the mummy. The use of cartonage masks 
lasted until Ptolemaic times, but out of it was early evolved the 
anthropoid coffin, on which the features, dre.ss and ornaments of 
the mummy were elaborately detailed. In Roman times, painted 
portrait-panels were emi)Ioyed (Petrie, The Ilawara Portfolio, 
1913;. All these measures had one object — the preservation of 
the dead man's personal identity. That the idea underlying 
mummification was physical survival is further indicated by the 
magical ceremonies to which the finished mummy was subjected. 
These ceremonies, which are usually known as “Opening the 
Mouth,” had for their object the reanimal ion of the mummy by 
re.storing to it the faculties of which death had deprived it. By 
means of magical instruments and the recitation of formulae, 
the eyes, mouth and cars of the deail man were opened in order 
that he might once more see, si)eak, eat and hear. The use of his 
limbs was restored that he might move and walk, and amulets 
were used to stimulate the functions of the heart, the spine and 
the blood. Moi.sture and warmth were restored to the mummy by 
the ceremonial u.se of incense and libations. The funerary ban- 
quet which followed was envisaged, not as spiritual food for the 
soul, but materialistically as physical sustenance to be con.sumed 
by the mummy with its restored faculties. 

Just as many of the drugs u.scd in ancient Egyptian medicine, 
even when wholesome and rational, were originally introduced into 
the pharmacopoeia for purely magical reasons, so the use of 
natron, salt and resin, all of which are excellent preservatives, 
was probably first employed in mummification because these sub- 
.stances were credited with life-giving or life-preserving properties. 
Natron was used in the daily ceremonies for the rebirth of the 
sun-god, the life-giving power of salt was a tradition which sur- 
vived till Classical times (r/. J^lularch, Symposiacs, v. 10), and 
resin was believed to be the blood or some other bodily emanation 
of Osiris. When therefore the neces.sily for artificial preservation 
of the dead first became apparent , it was natural that the attempt 
to confer or prolong life should have taken the form of applying 
to the corpse substances which were believed to possess divine 
or magical potency to that end. Bitumen was not used by the 
Egyptians for embalming. The staple material in all periods was 
rc.sin, and the fact that resin often has a lustrous pitch-like ap- 
pearance probably gave rise to the assertion expressed by Strabo 
(xvi., ii., 45 ) and repeated by modern writers that the Egyptians 
used bitumen for their mummies. Modern chemical analysis has 
failed to discover any trace of bitumen in hundreds of samples 
of various periods (A. Lucas, Preservative Materials used by 
the Ancient Eftyptians, 1911). Neither Herodotus (ii., 85-88; 
nor Diodorus Siculus (i., 91), in their well known accounts of 
Egyptian embalming, makes any reference to bitumen. Their ac- 
counts of mummification are on the whole correct although 
seriously wrong in certain details. 

Mummified Animals. — In relatively late periods the Egyptians 
mummified various sacred animals. Large quantities of mummi- 
fied cats and dogs have been found, but especially elaborate was 
the ritual employed in embalming the Apis bulls (Zeitschrift f. 
ag. Sprache, Ivi., 1920, pp. 1-33), and their tombs and gigantic 
sarcophagi are familiar to visitors to Egypt. Amongst the birds, 
the ibis, falcon, owl and others have been found, likewise the 
preserved remains of various reptiles (especially crocodiles) and 
of fishes. Joints of meat and trussed poultry were mummified 
and provided with wooden coffins shaped to fit them. The sys- 
tematic study of the technique of animal mummification has yet 
to be made. 

Geographical Distribution* — Mummification in various 
forms has had a wide geographical distribution. In some areas, 


the custom has long been extinct and only tradition remains to 
attest its former practice, but in others it survived until more 
recent times, or still persists in a debased form. In studying the 
technique of mummification in countries from which actual 
mummies have been obtained, it is interesting to find that many 
of the arbitrary details of Egyptian procedure are revealed. The 
examination of specimens from the Canary Islands, for instance, 
has revealed the fact that the Guanches employeil certain methods 
which are distinctive of the Egy|)tian technique of the 21st 
dynasty (see p. 954). They made incisions for jxicking material 
under the skin, the sites of these incisions closely corresponding 
with those of the 21 si dynasty Egyptian mummies, and there is 
a similar distribution of .sandy mud in the ti.ssues. In some cases 
at least, the viscera, which were always removed through ti flank- 
incision, were made into parcels and returned to the body. The 
epidermis was removed from the whole body, but carefully re- 
tained on the fingers and toes, the nails being tied on in the char- 
acteristic Egyptian fashion (Proc. Koyud Society of Medicine, 
XX., pp. 832-842, 851-854, 1927). Again, in the Islands of Torres 
Straits, mummification was practised until recent years. The 
viscera were removed through a llank-incision, or by the perineum, 
the brain was extracted, the body painted with reil-ochre and 
provided with artificial eyes. The thimbles of skin on the fingers 
and toes were cut, but they were pulled off, and thus stultified 
the object for which the Egyptians devised them (Annals of 
Archaeology and Anthropology, xi., pp. 87-94, 1924 ). In Australia, 
mummification has survived in a deba.setl form. The bodies are 
flexed and are often painted with red-ochre, and in some cases the 
epidermis is carefully removed from the bod/ even when it is 
de.stined for cremation immediately afterwards. In North, Central 
and South America mummies have been found in various localities 
but the most numerous are those of the Inca civili/.ation from 
Venezuela, Colombia, Ecuador, Bolivia and Peru. It has generally 
been a.sserted that the preservation of (he.se Jnca mummies is due 
to natural projx^rties of the soil and climate, and not to artificial 
measures. Whilst the natural conditions in many localities cer- 
tainly favour pre.scrvation, the circumstances in which many of 
the mummies have been discovered, closely wrapiied in dense 
coverings and tightly corded, .show that tlu;y must have ]»een arti- 
ficially desiccated before burial. The wrappings prevent contact 
of the body with the desiccating influence of the soil, and the 
coverings moreover closely embrace the shrunken contours of 
the corp.se. In many in.stances mummies have been found which 
prove to have been evi.scerated per anitm or by an incision in (he 
trunk, and others again arc thickly coated with preservative 
material. Further, Inca mummies arc often jiainted red, and 
.specimens have been examined in which the epidermis had been 
removed from the whole body e.xiept the fingers and toes. The 
occurrence of such arbitrary details of Egyptian techniciuc, e.spe- 
cially as they often serve no useful purpose, in mummies from 
widely .separated countries, supports the hypothesis that mummi- 
fication, of Egyptian origin, .spread with various other cultural 
elements from Egypt. (Joiirn. Royal Anthropological Inst. Iviii., 
Pt. I, 1928.) 

Mummy as a Drug. — ^I'he belief that Egyptian mummies were 
prepared with bitumen or asphalt led to the virtues of that sub- 
stance being transferred to bodies that had been mummified. 
Throughout the Middle Ages, and until the i8lh century, mummies 
were exported to Europe for sale in the apothecaries’ shops, and 
the material obtained by pounding them was reputed to have 
great medicinal virtue. In course of time it was forgotten that 
the supposed value of mummy was due to asphalt, and the virtue 
was transferred to bodies themselves. This led to the manufac- 
ture of spurious “mummy” from the bodies of felons and suicides, 
and the term was finally applied to medicated flesh in general. In 
spite of the denunciation of such eminent physicians as Pare, the 
traffic in mummy was continued until the i8th century, and the 
substance is frequently mentioned in the “dispensatories” of the 
period. In the East, mummy is still sold in the drug-bazaars 
(Proc. Royal Society of Medicine, xxi., pp. 34-39» 1927)* 

Bibliography.— Works dealing with special points have been cited 
in the text; for general works see T. J. Pettigrew, History of Egyptian 
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Mummies (i8.u); G. Elliot Smith, Contribution to the Study of 
M Hmmification (loob) ; Thr Royal Mummies (1Q12) ; G. Elliot Smith 
and W. K. Dawson, Ep'ptian Mummies (1924) ; W. R. Dawson, 
“Contribulions to the History of Mummification,” Proceedings Royal 
Society of Medicine, vol. xx. (1027); “Making a Mummy,” Journal 
0} Egyptian Archaeology ^ vol. xiii. (1927). (W. R. D.) 

MUMPS (syn. Cymiichc parotidaeoj parotitis; also, “the 
branks”), a specific infoctiou.s disease caused by a filter-passing 
virus (ty.i'.), characterized by inflammatory swelling of the parotid 
and otht'r salivary glands, frequently occurring »ns an epidemic, 
and affecting mostly young persons. The di.sease generally sets 
in with sym])toms of a slightly febrile cold; soon followed by 
swelling and stiffening in the region of the parotid gland in 
front of the ear. The swelling speedily increases and spreads 
towards the neck and under the jaw, involving the numerous 
glands in that locality. The condition is often bilateral. Pain is 
seldom se\ere, nor is there much redness or any tendency to 
sui)puration. There is, however, great interference with mastica- 
tion and swallowing. After four or five days the parts return to 
their normal condition. During convalescence there occasionally 
occur swelling and tenderness in other glands, such as the 
testicles in males {orchitis), and the mammae or ovaries (odph^ 
ritis) in females, and possibly involvement of the pancreas, but 
these are of short duration and usually of no serious significance. 
Mumps is in general a mild disea.se, and requires no special 
treatment. 

Bi»Lio(;kAPiiv. — J. D. Rolleston, Acute Infectious Diseases (London, 
1925, bibl.) ; K. W. Goodall, Textbook of Infectious Diseases, 3rd ed. 
(J.ondon, 1(^28, bibl.); W. P. Lucas, “Mumps — Epidemic Parotitis,” 
the Oxford Medicine, vol. v. (New York, 1927, bibl.) ; C. J. Zoeller, 
“De (jiiclques donnees nouvelies concernant I’infcction ourlienne,” 
Arch, de Med. ct dv Phnrm. Mil., lx.xxiv., i. (1926) ; Y. Kermorganl, 
“Sur I’ctiologic dos oroillons,” Ann. de M^d., xix. 30T (1926) ; E. 
Seifert, “Ueber den Irifektions-weg bei postoperativer Parotitis,” 
Deutsch. Ztschr. f. Chir., cxcviii., 387 (1926 bibl.). 

MUN, ADRIEN ALBERT MARIE DE, Count (1841- 
1914), French politician, was born at Lumigny (Seine-el -Marne), 
on I'eb. 28, 1841. He entered the army, .saw much service in 
Algeria (1862), and look part in the fighting around Metz in 1870. 1 
A fervent Roman Catholic, he advocated a type of Christian 
Socialism. His eloquence made him the most prominent member 
of the Cercles Catholiques d’Ouvriers. He resigned his commis- 
.rion (Nov. 1875), in following February stood as Royalist 
and Catholic candidate for Pontivy which he represented from 
1876 to 1910. He was for many years the most conspicuous 
leader of the ariti-Republican party. “We form,” he said on one 
occasion, “the irreconcilable Counter-Revolution.” It was chiefly 
through his influence that the support of the Royalist party was 
given to General Boulanger. But as a faithful Catholic he obeyed 
the encyclical of 1892, and declared his readiness to rally to a 
Republican Government, provided that it respected religion. In 
TS97 he succeeded Jules Simon as a member of the French 
Academy. He died at Bordeau.x on Oct. 6, 1914. 

He wrote La loi des suspects (1901) ; Contre Ui separation (i<)0«;) ; 
La guerre de TQ14 (tcjt.O ; Discours (1888-1904, 7 vols,). See Giraud, 
I'n grand Francois: Adrien de Mun (1918). 

MUN, THOMAS (1571-1641 ), English writer on economics, 
was the third son of John Mun, mercer, of London. As a member 
of the committee of the East India company, and of the standing 
commi.ssion on trade, appointed in 1622, he was a prominent figure 
in mercantile circles, and well qualified to discuss current eco- 
nomic problems. In 1621 he published A Discourse of Trade from 
England unto the East Indies, in which he defended the East India 
company from the attacks made by Thomas Malynes, who in the 
vein of the early mercantilists asserted that the export of bullion 
was harmful to English trade. Mun argued that so long as exports 
exceeded imports, the drain of specie from a country had no sig- 
nificance, an argument which he further developed in his Discourse 
on England* s Treasure by Forraigne Trade, published posthu- 
mously in 1664. In this most important work, Mun gave the first 
clear and vigorous statement of the theory of the balance of trade. 

MUNCH, EDWARD (1863- ), Norwegian painter, was 

born on Dec. 1 2, 1863, at Loten, Hedemark. He went to Chris- 
tiania (Oslo) at an early age and studied at the royal school of 


drawing under Krohg who introduced him to the naturalistic 
school of painting. The genius of Munch, however, reacted against 
this teaching. He was more inclined to express feelings inspired 
by a troubled mind than impressions engendered by reality. The 
most famous work of this early period is “Spring” (1899), one of 
the gems of the National Gallery at Oslo. In the beginning of the 
’nineties, the undercurrent of mental agitation broke through in 
all its power, and in a number of works (mostly in the Oslo 
National Gallery), Munch revealed an extraordinary sensitiveness, 
displayed alike in the subjects of his pictures and the artistic 
method of execution which he employed. I^'rom the beginning of 
the 20th century Munch’s art assumed a more realistic character. 
This is particularly evident from his landscapes of this period, 
the outstanding features of which are vigorous plainness and im- 
pressive colouring. In 1913 Munch completed the fresco decora- 
tions of the University Festival Hall at Oslo. 

See G. Schliefler, Das graphische Werk E. Munchs (1907) ; C. Glaser, 
Edward Munch (1922). 

MUNCHAUSEN, Baron. This name is famous in literary 
history on account of the amusingly mendacious stories known as 
the Adventures of Baron Munchausen. In 1785 a shilling book of 
49 pages was published in London, called Baron Munchamen*s 
Narrative of his Marvellous Travels and Campaigns in Russia. No 
copy is known to exist, but a second edition (apparently identical) 
was printed at Oxford early in 1786. The publisher was a certain 
Smith, and he then sold it to another bookseller named Kearsley, 
who brought out in 1786 an enlarged edition, with illustrations 
under the title of Gulliver Reviv'd: the Singular Travels, Cam- 
paigns, Voyages and Sporting Adveyitures of Baron Munnikhoiison, 
commonly pronounced Munchausen; as he relates them over a 
bottle when surrounded by his friends. Four editions rapidly suc- 
ceeded, and a free (ierman translation by the poet Gottfried Aug- 
ust Burger, from the fifth edition, was printed at Gottingen in 
1786. The seventh English edition (1793), is the usual text. In 
1792 a Sequel appeared, dedicated to James Bruce, the African 
traveller, whose Travels to Discover the Nile (1790) had led to 
incredulity and ridicule. Munchausen increased in popularity and 
was translated into many Jatiguages. Continuations were pub- 
lished, and new illustrations provided (r.g., by T. Rowlandson, 
1809; A. Crowquill, 1859; A. Cruikshank, 1869; the Frciiich artist 
Richard, 1878; Gustave Dure, 1862, W. Strang and J. B. Clark, 

The original author was Rudolf Erich Raspe {q.v.). Raspe had 
apparently become acquainted at Gottingen with Hieronymus 
Karl Friedrich, i’reiherr von Munchausen, of Bodenwerder in 
Hanover. This Freiherr von Munchau.sen (1720-97) had been in 
the Russian service and served against the Turks, and on retiring 
in 1760 to his estates used to amu.se himself by relating extraor- 
dinary instances of his prowess as soldier and sportsman. His 
stories became a byword among his circle, and Raspe, when hard 
up for a living in London, utilized the suggestion for his little 
lirochurc. Raspe can only be held responsible for the nucleus of 
the book; the additions were made by bookseller’s hacks, sugges- 
tions being taken from Baron de Toot’s Memoirs (Eng. trails. 
17S5), the aeronautical feats of Moutgolfier and Blanchard and 
any topical “sensations” of the moment, such as Bruce’s explora- 
tions in Africa. Munchausen, as we have it, is therefore a medley 
of material of all ages, from Lucian’s Vera Historia and Renais- 
sance facetiae to contemporary travels, real and imaginary. 

See the introduction by T. Seccombe to Lawrence and Bullen’s 
edition of 1895. Carl Muller- Fraurcuth’s Die deutschen Lugendicht- 
ungen auf Munchau.sen (1881) and Gricsbach’s edition of Burger’s 
translation (1890). 

MUNCH-BELLINGHAUSEN, ELI6IUS FRANZ 
JOSEPH, Freiherr von (1806-1871), Austrian poet and 
dramatist (who wrote under the pseudonym “Friedrich Halm”), 
was born at Cracow on April 2, 1806, the son of a district judge. 
In 1840 he became Regierungsrat, in 1845 Hofrat and custodian 
of the royal library, in 1861 life member of the Austrian Herrcn- 
haus (upper chamber), and from i86g to 1871 was intendant 
of the two court theatres in Vienna. He died at Hiitteldorf near 
Vienna on May 22, 1871. Miinch-Bellinghausen’s dramas, among 
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them notably Griseldis (1835; publ. 1837; nth ed., 1896), Der 
Adept (1836; publ. 1838), Camoens (1838), Z?rr 5 o/m der Wildtiis 
(1842; loth ed., 1896), and Der Fcchtcr von Ravenna (1854; 
publ. 1857; 6th ed., 1894), are well written and cleverly con- 
structed, and were popular in their day. 

See F. Pachler, Jugr.nd und Lehrjahre des Dickters F. Halm (1877). 
MUNCIE, a city of eastern Indiana, U.S.A., 54 m. N.E. of 
Indianapolis, on the White river, at an altitude of 950 ft.; the 
county scat of Delaware county. It has a municipal airport 1 i m. 
from the business district, and is served by the Dig Four, the 
Chesapeake and Ohio, the Nickel Plate, the Pennsylvania, and 
three belt-line railways, and by numerous interurban trolleys and 
motor-bus lines. The population was 36,524 in 1920 (92% native 
white) and was estimated locally at over 48,000 in 1928. It is 
a well built city, occupying 7 sq.m, of level ground, with an as- 
sessed valuation for 1927 of $59,980,220. The residential sec- 
tions are beautiful with trees and wide lawns; zoning ri‘gulations 
are in force; and a boulevard along the river is under construc- 
tion (1928). The Hall Teachers' college in the western part of 
the city (named after the Dali brothers, manufacturers of Muiicie, 
who since 1918 have given about $500,000 to the institution) is 
the eastern division of the State Normal school. It has a plant 
valued at $2,000,000 and an enrolment of about 1,250. Muncic 
has a wide trading territory, embracing 22 counties of eastern 
Indiana and western Ohio. Its manufacturing industries are many 
and varied, with an output in 1925 valued at $.j 1,253,926. The 
principal products are automobile parts, tops, bodies, hoods and 
castings; storage batteries, gla.ss fruit jars and jelly glasses, in- 
sulators and bottles; and .steel wire and cable and articles made 
from them. The combined resources of the banks amounted in 
1027 to $15,000,000. Muncie was founded about 1833, incor- 
porated as a town in 1847 and as a city in 1865. Its name (origi- 
nally Munseytown, but changed by the state legislature in 1S45) 
commemorates the Munsees, a division of the Delaware Indians, 
who formerly lived along the White river. 

MUNDA, BATTLE OF (4.^ Whil.st Cae.sar was 

campaigning in Africa, Pompey’s cause was revived in Spain by 
his sons Gnaeus and Sextus who had recruited a large army. From 
Africa Caesar returned to Rome, and towards the end of 46 b.c. 
once again proceeded to Spain where he suffered a nwerse on the 
river Baetis; but, worsting Gnaeus Pompey at Soricaria, that 
general retired southwards towards Carleia; Cae.sar, however, 
headed him off and forced him to retrace his steps to Munda. 

The site of Munda is undecided; some hi.storians con.sider that 
it is the same as modern Monda, but the description of the battle 
renders this unlikely. It was probably north of the river Singulis 
in the neighbourhood of Mont ilia. 

The town of Munda was situated on a hill, and under its walls 
Cn. PomiH’v camped 011 March 15, 45 b.c. Ihe next day, Cae.sar 
arrived and entrenched a camp near a small stream some five 
miles away. On the i7ih. learning that Gn. Pompey had been 
standing in battle array for some time he ordered his standards 
to be raised. The two camps w'ere .separateil by an uriflulating 
plain traver.sed by a stream, and on this ])lain and behind the 
stream Caesar marshalled his army, hoping that (Jn. Pompey 
would come down from the hill of Munda and fight him in the 
open. Gn. Pompey was in command of some 50,000 men. his 
position wa.s exceptionally strong, for any attack on him would 
have to be made up-hill and over marshy ground. ^ 

Caesar’s army numbered so.mc 40,000, and as Gn. Pomi)cy re- 
fused to come dowm from the hill he advanced towards him. 
On reaching the stream he halted his line, and pointed out to his 
officers the disadvantage of attacking up-hill. Phis becoming 
known to the men, considerable in.subordination w'as displayed, 
as they felt certain of victory. Cae.sar thereupon 01 dered the ad- 
vance to be continued. This halt, however, hod induced Pomyx^y 
to believe that Caesar had hesitated through fear, which was the 
ca.se, and plucking up courage he mov'ed his line down the hill, 
but not so far from Munda that he could not retire to it if 

defeated. ' 

When the lines met the greatest enthusiasm was shown on 
both sides, Caesar’s legions charging up the hill with great ; 
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gallantry were met by a storm of pila (javelins). Pompey 's men, 
remembering the terrible slaughter at Thapsus, fought with de- 
termination and fury. The flight of javelins was followed by a 
charge which struck Caesar's front “like a ram” and staggered 
his line. The clinch then took place, and little by little Cae.sar's 
cohorts were pushed back. The situation now became extremely 
critical for Caesar was some live miles from his camp, and should 
his line break, annihilation must follow. Seizing a sword and a 
shield he rushed forward in the front rank before tht‘ ensigns, 
and by his personal example stinuilaled the moral of his men. 

As evening approached both siiles had exhausted their reserves, 
the auxiliaries had left the field, there was no chance t>f manoeuv- 
ring except by cavalry, and though bi>th sides had a considerable 
number of horsemen, apparently no such manoeuvre was made — 
very few Roman generals ever understood the use of this arm. 
At length, as the situation became still more critical, Caesar 
turned to his veteran Xth legion and cried : “Are you not ashamed 
to deliver your general into the hands of boys?” Stung by this 
taunt the Xlh legion once again charged forward driving back 
Pompey 's left, and comp^elling him to draw on his right in order 
to reinforce it. Caesar’s cavalry then fell upon the weakened 
right wing, which was badly shaken. 'J’his apparently stimulated 
C'aesar's Numidian cavalry into action, for they moved round 
I’omixy’s right wing towards his camp. Labieiuis, who commanded 
this wing, despat chi’cl five cohorts to head them off; this rear- 
wards movement was mistaken by the I’ompeian army as a general 
withdrawal. Thereupon the line broke and fell back on Munda in 
confusion. At last Caesar’s S.ooo hor.serneu wen; launched, and 
30.000 of I he enemy were slaughtered. Caesar’s losses were i ,000 
killeil and 500 wounded. 

See PuAKsAi.us. (J- F- C. F.) 

MUNDAS. The Munda {Mumia) family is the least numer- 
ous of the linguistic families of India. It coniprisi's si'veral dialects 
spoken in the two Chota Nagpur plateaux, the adjoining districts 
of Madras and the Central J’rovinces, and in the Mahadeo hills. 
Santali, Mundari, Bhumij, Dirhiir, Kbda, Ho, TurT, Asuri and 
Korwa arc only slightly differing forms of one and the same 
language, which can be crdled Kherwari, a name borrowed from 
Sam all tradition. Rherwarl is the princi|)al Munda language, and 
quite SS'v of all the st)e.ikers of Munda longues belong to it. The 
Korwa dialect. s^^)kcn in the western part of Chota Nagpur, con- 
nects Kherwari with the remaining Munda languages Of these 
it is most cJo.sely related to the F.hrkfi language of the Mahadeo 
hills in the Central Provinces. Kurku, in its turn, in imporlanf 
points agrees w'ith Kharia and jiiang. anrl Kharia leads over to 
.Savara and Gadaba. 'I'he two last -mentioned forms of speech, 
whic h are spoken in the north-east of the Madras iTesideiuy, have 
becai much inllucaned by Draviilinn languages. 

The; Munda dialetls are, as a rule*, only lound in the* hills and 
iungles, while the plains and v;dlf*>'s are inhabited fiy people 
speaking some Aryan language. When bnuighl into close contac t 
with Aryan tongues Munda forms of speech have been partly 
siipc’i'seded by Aryan diahats. 'I'hu.s some Arvanized tribes in 
northern India have formerly belonged to tin* Munda stock. Such 
are the Cheros of Debar and Chota .Vagpiir, Iht; Kherwurs, who 
are iound in the same Jocalilies, in Mirzapur and elsewhere, the 
Savar.Ls, who formerly extended as far north as Shahabad, and 
others. An old Miindii element, is present in some Tilu to-Durman 
dialects spoken in the Ilimalaya.s from Dashahr eastwards. 

1'hey are short, dark skinned, broad nosed, with curly hair, 
with medium to long heads — features possessed by the jungle 
tribes of .southern India, the Veddas, Sakai, etc. 

The Munda family of languages in India proper belongs to 
the Austro- Asiatic division of the Austric family. They must have 
been settled in India from a very early period. The .Saliaras, the 
ancestors of the Savaras, arc already mentioned in old Vedic 
literature. 

The Munda language's abound in vowels, and also j>osse.ss a 
■ richly develoj-K'd sy.stern of consonants. They avoid b(?ginning a 
I word with more than one con.sonant. They shorten short conso- 
nants at Ihe end of words. The usual stopped consoriant.s — viz.. /?, c 
\ (i.e., English ch), t and p — are formed by stopping the current of 



MUNDAY— MUNDEN 


958 


breath at different points in the mouth, and then letting it pass 
out with a kind of explosion. In the Munda language this opera- 
tion can be abruptly checked half-way, so that the breath does 
not touch the organs of speech in passing out. The result is a 
sound that makes an abrupt impression on the ear, and has been 
described as an abrupt tone. Such sounds are common in the 
Munda languages. They are usually written k\ c*, t* and p\ 
Similar sounds are also found in the Mon-Khmer languages and 
in Indo-Chinese. 

The vow'els of consecutive syllables to a certain extent approach 
each other in sound. Thus in Kherwari the open sounds d (nearly 
Engli.sh a in all) and d (the a in care) agree with each other and 
not with the corresponding close sounds o (the 0 in pole) and e 
(the e in pen ). The Sant all passive sufhx ok" accordingly becomes 
dk" after d or d; compare sdn-dk", go, but daUok*, to be struck. 

Words arc formed from monosyllabic bases by means of various 
additions, suffixes (.such as are added after the base), prefixes 
(which precede the base) and infixes (which are inserted into the 
base itself). Suffixes play a great role in the inflexion of words, 
while prefixes and infixes are of greater importance as formative 
additions. Compare Kurku k-dn, Savara on, son ; Kharia ro-mon^, 
KherwM mu, nose; Santall bor, to fear; bo^to-r, fear; dal, to 
strike; da-pa-1, to strike each other. 

The various classes of words are not clearly distinguished. The 
same ba.se can often be used as a noun, an adjective or a verb. 
The words simply denote some being, object, quality, action or 
the like, but they do not tell us how they are conceived. 

Inflexion is effected by means of additions to the unchanged 
ba.se. There is no grammatical distinction of gender. Nouns can 
be divided into two classes, viz., those that denote animate beings 
and those that denote inanimate objects re.spcctively. There arc 
three numbers — the singular, the dual and the plural. There arc 
no real cases, at lea.st in the most typical Munda languages. The 
direct and the indirect object arc indicated by means of additions 
to the verb. Relations in time and space are indicated by means 
of suffixes. The genitive, which can be considered as an adjective 
preceding the governing word, is often derived from such forms 
denoting locality. Compare Santali hdr-rd, in a man: hdr-rdn, of 
a man. Higher numbers arc counted in twenties. The pronouns 
have double sets of the dual and the plural of the pronoun of the 
first person, one including and the other excluding the person 
addres.sed. There are also short forms. u.sed as suffixes and infixes, 
which denote a direct object, an indirect object, or a genitive. The 
])ronoun “that” in Santali has different forms to denote a living 
being, an inanimate object, something seen, something heard, and 
so on. There is no relative pronoun, the want being supplied by 
the use of indefinite forms of the verbal ba.scs, which can in this 
connection be called relative participles. 

Every independent word can jicrform the function of a verb, 
and every verbal form can, in its turn, be used as a noun or an 
adjective. The ba.ses of the different tenses can therefore be 
described as indifferent words which can be used as a noun, as an 
adjective, and as a verb, but which arc in reality none of them. 
Each denotes simply the root meaning as modified by time. Thus 
in Santali the base ddl-krf\ struck, which is formed from the base 
dal, by adding the suffix krt" of the activ’e past, can be u.sed as a 
noun (compare dnl-ket*-ko, strikers, those that struck), as an 
adjective (compare dal-kct"-hdr, struck man, the man that struck), 
and as a verb. In the la.st case it is neces.sary to add an a if the 
action really takes place; thus, dal-kri"-a, somebody struck. 

The pronominal affixes to indicate direct and indirect object 
are inserted before the as.sertivc particle a. Thus the affix denot- 
ing a direct object of the third person singular is e, and by insert- 
ing it in dal-ket"-a wt arriv'^e at a form dal-ked-e-a, somebody 
struck him. Similar affixes can be added to denote that the object 
or .subject of an action belongs to somebody. Thus Santali 
hapan-tii-e daI-kef"-tako-iin-a, son-my-he struck-theirs-mine, my 
son who belongs to me struck theirs. 

A .single verbal form often corresponds to a whole sentence or a 
series of sentences in other languages. The most developed Munda 
languages possess different bases for the active, the middle and the 
passive; there are different causal, intensive and reciprocal bases, 


which are conjugated throughout, and the person of the subject 
is often indicated in the verb, which is, however, quite regular 
throughout. 

See Linf>uistic Survey of India, vol. iv., p. i. and vol. i., 1927. 
MUNDAY (or Monday), ANTHONY (c. 1553-1633), 
English dramatist and miscellaneous writer, son of Christopher 
Monday, a London draper, was born in 1553-1554. He had already 
appeared on the stage when in 1576 he bound himself apprentice 
for eight years to John Alkie, the stationer, but in 1578 he was in 
Rome. In spile of the opening lines of his English Romayne Lyfe 
(1582), he must be regarded, if not as a spy at least as a journalist 
whose copy was the designs of the English Catholics in France and 
Italy. He says that in Paris, under a false name, as the son of a 
well-known English Catholic, Munday gained recommendations 
which .secured his reception at the English College in Rome. He 
gives a detailed account of the routine of the place, of the dispute 
between the English and Welsh students, of the carnival at 
Rome, and finally of the martyrdom of Richard Atkins (? 1559- 
1581 ). He returned to England in 1578-1579, and became an actor 
again, being a member of the Earl of Oxford's company between 
1579 and 1584. He brought back material for five anti-popi.sh 
pamphlets, among them the tract entitled A Discoverie of Edmund 
Campion and his Confederates, the first part of which wms read 
aloud from the scaffold at Campions death in December 1581. 
The tract A True Report of .. . M. Campion (1581 ), which says 
that he “played extempore” and w^as his.sed off the stage, is a re- 
ply. His political services against the Catholics were rewarded in 
1584 by the post of messenger to her Majesty’s chamber, and from 
this time he seems to have ceased to appear on the .stage. In 1598- 
1599* when he travelled with the earl of Pembroke’s men in the 
Low Countries, it was in the capacity of playwright to furbi.sh up 
old plays. He devoted him. self to writing for the book.sellers and 
the theatres, compiling religious works, translating Amadis de 
Gaulc and other French romances, and putting words to popular 
airs. He was the chief pageant -writer for the City from 1605 to 
1616, and it has been conjectured that he supplied mo.st of the 
pageants between 1592 and 1605. It is by these entertainments of 
his, which rivalled in success tho.se of Ben Jonson and Middleton, 
that he won his greatest fame. He was buried in St. Stephen's, 
Coleman street, on Aug. 10, 1633. 

Of the eighteen plays between the dates of 1584 and 1602 which are 
assigned tt> Munday in collaboration with Henry Chettle, Michael 
Drayton, Thomas Dekker and other dramati.sts, only four are extant. 

The complctcsl account of Anthony Munday is T. Seccombe’s article 
in the Did. Nat. Biog. A life and bibliography are prefixed to the 
Shakespeare Society’s reprint of his John a Kent and John a Cumber 
(cd. J. P. Collier, 1851). Ilis two “Robin Hood” plays were edited bv 
j. P. Collier in Old Plays (1828), and his English Romayne Lyfe was 
printed in the Harleian Miscellany, vii. 136 seq. (ed. Park, 1811). For 
an arcount of his city pageants see F. W. Fairholt, Lord Mayor's 
Pageants (Percy Soc., No. 38, 1S43). See al.so Modern Language 
Review, 1909, 1013, 1920; M. St. C Byrne, Anthony Munday and his 
Books (1921) ; E. K. Chambers, The Elizabethan Stage (vol. iii., 1923) ; 
C. R. Hayes, Anthony Munday's Romances of Chivalry (1925). 

MUNDELEIN, GEORGE WILLIAM (1872- ), 

American cardinal, was born in New York city on July 2, 1872. 
lie received his education at Manhattan college and St. Vincent 
.seminary, Beatty, Pa., subsequently proceeding to Rome and 
studying theology at the Urban College of the Propaganda in that 
city. He was ordained priest on June 8, 1895, at Rome, and be- 
came .secretary to Bishop McDonnell of Brooklyn, N.Y., and pas- 
tor of the Lithuanian Church, being made chancellor of the diocese 
in 1S97. He was appointed auxiliary bishop of Brooklyn, with the 
titular see of Loryma, on Sept. 2, 1909, and founded and became 
president of the Seminary of the Immaculate Conception in 1913. 
He became archbishop of Chicago on November 30, 1915, and was 
created a cardinal by Pope Pius XI. on March 24, 1924. He was 
a prominent figure at the Eucharistic Congress held in Chicago in 
June, 1926. 

See J. J. Walsh, Our American Cardinals (1926). 

MUNDEN, a town of Germany, in the Prussian province of 
Hanover, situated at the confluence of the Fulda and the Werra, 
21 m. N.E. of Ca.ssel by rail. Pop. (1925) 11,983. Miinden, often 
called “Hannoversch-Munden” (/.r., Hanoverian Miinden), to 



MUNHALL 

distinguish it from Prussian Minden, was founded by the land- 
graves of Thuringia, and passed in 1247, when it received munici- 
pal rights, to the house of Brunswick. A few ruins of its former 
walls still survive. The churches include that of St. Blasius (14th- 
15th centuries) and the 13th-century Church of St. Aegidius. 
The town hall (1619), and the ducal castle, built about 1570, and 
rebuilt in iSg8, are the principal .«;ecular buildings. The manufac- 
tures include rubber, leather, and lead piping with trade in timber. 

MUNHALL, a borough of Allegheny county, Pennsylvania, 
U.S.A., on the Monongahela river, eight m. S.E. of Pittsburgh, 
adjoining Homestead {q.v.). It is served by the I'ennsylvania 
Railroad, and for freight by the Pittsburgh and Lake Erie and 
the Union. Pop. (1920) 6.418 (297; foreign-born white): esti- 
mated locally at 8,000 in 1928. It is an integral part of the Home- 
stead district, the steel mills lying largely within its limits. The 
borough was incorporated in 1901. 

MUNICH, capital of the republic of Bavaria, and the fourth 
largest town in the German Republic, stands on the river Isar, 
25 m. N. of the foot-hills of the Alps, about midway between 
Strasbourg and Vienna. Pop. (1925) 680,704. Owing to its lofty 
site (1,700 ft.), the climate is changeable, and its temperature 
ranges from a January average of 27^" h' to a July average of 
63 F. The annual rainfall is 35 in. Munich is the centre of an 
important network of railways connecting it directly with Stras- 
bourg (for I’aris), Cologne, Leipzig, Berlin, Ro.senheim (for 
Vienna) and Innsbruck (for Italy via the Brenner [lass). 

The Villa Munichen or Forum ad monaclios, so called from 
the nionki.sh owners of the ground, was the site of a mint in 1158 
and an emporium for salt coming from Hallein and Reichenhall. 
In 1255 Duke Louis made it his capital, having previously .sur- 
rounded it with walls and a moat. The town was almo.st entirely 
destroyed by fire in 1327. In 1632 Munich was occupied by 
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View of Munich from the observation tower of the german 
MUSEUM, showing MOUNTAIN PEAKS AND THE BANKS OF THE RIVER ISAR 

(iustavus Adolphus, and in 1705. and again in 1742, it was in 
possession of the Austrians. 

The old town forms a semicircle with its diameter towards the 
left bank of the river, while round its periphery has sprung up 
the greater part of modern Munich. The walls with which Munich 
was surrounded were pulled down in 1791, but some of the gates 
have been left. The most interesting is the Isartor and the 
Karlstor, restored in 1835 and adorned with frescoes. 

The chief buildings were built in the 19th century and most 
of them have been erected after celebrated prototypes of other 
countries and eras. The architectural style which has been prin- 
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cipally followed in the later public buildings is the Italian and 
French Rococo, or Renaissance, adapted to the traditions of 
Munich architecture in the 17th and i8th centuries. A large pro- 
portion of the most notable buildings in Munich are in two 
streets, the Ludwigstrasse and the Maximilianstrasse. At one end 
the former is terminated by the Siegestor, while at the other is 
the Feldherrenhalle (or hall of the marshals), a copy of the 
Loggia dei Lanzi at Florence. Adjacent is the church of the Thca- 
tincs, containing the royal burial vault. 'Phe Maximilianstrasse 
extends from Haidhausen on the right bank of the Isar to the 
Max-joseph Flatz. At the east end it is closed by the Maxi- 
milianeum, adorned externally with large sculjitural groujis and 
internally with huge paintings repre.seiiting scenes of world-his- 
tory. Towards the west are the old buildings of the Bavarian 
national museum, the government buildings and the mint. On 
the north side of the Max-joseidi Plat/ lies the former royal 
palace. I'he Allcrheiligen-Hofkirche, or court -church, is in the 
Byzantine .style, with a Romanescjue fai^ade. 

On the Fraiienplalz in the centre of the old town stands the 
Frauenkirche, the lathedral church of the archlii.shop of Munich- 
Freising. It is imposing from its size, and inlere.sting as one of 
the few examples of indigenous Munich art. On the adjacent 
Marienplatz arc the i4lh century town hall (restored in 1S65), 
and the new town hall, a modern Gothic erection. 

Among the other churches are St. Boniface, a cojiy of an early 
C'hristian ba.silica; the jKiri.sh church of Au, in the Early Gothic 
style; and the church of St. John in Haidhausen, another line 
Gothic .structure. St. Michael's in the Renai.s.sance style*, erected 
for the Jesuits in 1583-95, contains the monument of Eugene 
Beauharnais by Thorwald.sen. St. Peter’s is interesting as the 
olde.st church in Munich (i2lh century). 

The old Pinakothek, erected in 1826-36, contains a valuable 
collection of pictures by the earlier masters, the chief treasures 
being the early German and Flemish works and the unusually 
numerous examples of Rubens. <)])posile stands the new Pina- 
kothek, built 1846-53, devoted to works by painters of the last 
century. The Glyptothek, a building in the Ionic style, contains 
a valuable series of sculptures, extending from Assyrian and Egyp- 
tian monuments down to works by Thorwaldsen and other mod- 
ern masters. The celebrated Aeginetan marbles are pre.served 
here. The Schack Gallery is rich in works by modern German 
masters, and the Lotzbeck collect iim contains sculptures and 
paintings. Munich is associated with a school of (German artists 
among whi^m may be mentioned von Klenze ( 1 784-1 S64), the 
architect; Cornelius (1783-1867) and von Kaulbach (1804-74), 
the painters; and Schwanthaler, the sculptor. 

'Fhe Bavarian national museum contains an ethnographical mu- 
seum, and collections of fossils minerals, physical and optical 
instruments and coins. The art union is the oldest and most ex- 
tensive in Germany, while the observatory is eciuipped with 
instruments by Josef Fraunhofer. 

The university, founded at Ingolstadt in 1472 and removed to 
Landshul in 1800, was transferred theme to Munich in 1826. 
On the Theresienwiese is situated the Riihmeshalle or hall of 
fame, a Doric colonnade containing busts of (‘ininent Bavarians. 

Munich is the seat of the archbishop of Munich-Freising as 
well as of the general Protestant consistory for Bavaria. The 
towm has long been celebrated for its artistic: handicrafts, such 
as bronze-founding, glass-staining, silversmith's w'ork, and wood- 
carving, while the astronomical instruments of Fraunhofer and 
the mathematical instruments of Traugott LiebercTht von Ertel 
f 1 778-1858) arc al.so widely kncjwn. Lithograjihy, invented at 
Munich at the end of the 18th century, is extensively jiractised. 
Other industrial products include wall-paper, railway plant, ma- 
chinery, gloves, rubber, margarine, chemicals, various motors, 
pianos and artificial flowers. 

See Mittheilungen des slalisiischen Burvaus drr Slndt Munchen (vols. 
i.-v., 1875-82) ; Solti, Munchen mil seinen Vm^chunfien (1854) ; Reber, 
BauUchnhchrr Fiihrer durch dir Stadt Mum hen (1876); Daniel, 
Ilandbuch der Geographie (new od., 1895); PrantI, Gesrhirkte der 
Ludwig- Maximilians Universitdt (Munich, 1872) ; Goering, 30 Jahre 
Munchen (Munich, 1904); von Ammon, Die Gegend von Miinchen 
geologisch geschildcrt (Munich, 1895) ; Kronegg, lUuslrierte Geschirhte 
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rfrr Stadl Mimchen (Munich, 1903); the Jahrhuch fur Munchener 
Gcsrhichtr edited by Reinhardstottner and Traulmann (Munich, 1887- 
94) ; Aulle^cr and Traulmann, Alt Munchcn in BUd und W.ort 
(Munich. 1895) ; Rohmedcr, Miinchen als Handvhsiadi (Munich, 
1905) ; H. Tinsrh, Das Stadtrecht von Munchcn (Bamberg, 1891) ; F. 
Pecht, Gcschichle der munchener Kunst im IQ Jahrhundert (Munich, 
18SS) ; and Trautwein, Fuhrer durch Miinchen l2oth ed., igo6). There 
is an English l)onk on Munich by H. R. Wadlciph (1910). 

MUNICIPAL HOUSING: see Town Planning and 
Housing. 

MUNICIPALITY, a modern term now used both for a city 
or town which is or^ranized for self-government under a municipal 
coi7)oration, and also for the poverninp body itself. Such a cor- 
poration in Great Britain consists of a head as a mayor or provost, 
and of superior members, as aldermen and councillors, together 
with the simple corporators, who arc represented by the governing 
body ; it acts as a person by its common seal, and has a perpetual 
succession, with power to hold lands .subject to the restrictions of 
the Mortmain laws; and it can .sue or be sued. Where nece.ssary 
for its primary objects, every corporation has power to make by- 
laws and to enforce them by penalties, provided they are not un- 
just or unrea.sonable or otherwise inconsistent with the objects 
of the charter or other instrument of foundation. 

See HoKOTTcn, Commitnk, Corporation, Locai. Government, 
and, for the functions of the municipal government, the sections under 
the general headings of the diffiTcnt countries. 

MUNICIPAL TRADING. Trading, cither monopolist or 
in competition with i 3 rivate enterprise, e.g., municipal authorities, 
is not properly defined as a branch of Socialism though the Social- 
ist Parlies alone have advocated it as part of a general policy. 
Certain of the most remarkable experiments have been under- 
taken under anti-Socialist direction, as in Blackpool where munici- 
pal enterprise caters for amusement, and Birmingham, which has 
a municipal bank. 

Great Britain. — It is not possible to fix with certainty limits 
to the field of municipal trading. Industries of national extent, 
such as railw’ays or coal mining, may be ruled out by nature, but 
the restricted field of municipal enterprise in (ireat Britain is 
largely due to the legal position. A Local Authorities Enabling 
Bill has been .sponsored by the Labour Party but at present (1929) 
local authorities have imwers only to undertake such enterprises 
as are specifically permitted to them by legislation, and any fur- 
ther developments require a .special act of parliament, which is 
difficult to get. The.se acts almo.st always carry stipulations as 
to prices chargeable, utilization of profit and repayment of Joans, 
w'hich are more onerous than the usual practice of private indus- 
try', nor are they granted as a matter of course. For example, that 
municipal banking has not been undertaken outside Birmingham 
is due. not to any ill-.success of the Birmingham city bank, but 
to the fact that the political complexion of Parliament was for 
ycar.*^ unfavourable to any solicitations for similar permissions 
elsewhere. A survey of the present field of municipal enterprise 
is given by the Mini.stry of Health Report of 1926 which divided 
the outstanding municijxil loan debt (England and Wales) as 
follows; 



Total capital expendi- 
ture from loans and 
other sources 

Total capiul 
repaid or in 
sinking fund, 

Total loans 
outstand- 


Up to end 
of 1923 24 

During 

or provided 
by revenue 

mg 

Birminghiim . 

L 

K.8o«.QI2 

£ 

85,861 

£ 

L 

7,654,67.3 

Bradford . 

5 ..S 7 -i.MS 


.SSo.JS« 

1,443,117 

(jlasgovv 

5 , 1 88 ,( 1.14 

. 5 ^ 7-29 

2 i(>y 5 i 0-4 

2,574.824 

I .ecds 

1 4,628.270 

1-3..S.S.S 

I ,(198,486 

3.237.374 

1 dv(Tj:x)nl . 

6,8o.>,413 

737^76 

2,129,193 

4.878,734 

Manchester 

1 10,179,664 

,374^995 

3,2 16,360 

7,331,608 


(-)ver 170 tramway undertakings in Great Britain are owned by 
municipal authorities. The following figures are given according 
to the Return 0] Tramwayis^ etc., Undertakmgs ig2j-26. 


Capital (expenditure 
Ciro.ss receipts 
Working expenses . 
.N(?t rec eipts . 
Pass(‘ngers carried . 
Car miles run . 


;(.70, 761,000 

j(>3,0iS,()02 
fi0.,ooo,i2.j 
L 5 i*-'^’ 9 , 04 - 
4,065.268,307 
3 -' 3 , 30 1, 070 


Nearly all these are run under special acts. The problems of inter- 
municipal co-ordination and the general problems arising out of 
trams will be found discus.sed under Tramw.ays. Permi.ssion for 
municipal motor bus services ha.s been less freely granted; only 
66 towns had in 1927 a motor bus service of their own. 

The shortage of houses after the World War caused the passing 
of measures which enabled municipal authorities to embark on 
hou.sebuilding, W'ith the (‘ncouragenieiU of a sub.sidy from the 
Government. Under C. Addison's act of 1919 174.5S3 houses had 
been built by the beginning of 192S and 39.1186 under his Private 
Builders’ Act. Of the 3i.v749 houses built under N. Chamber- 
lain’s 1923 act, the majority were provided by private enterpri.se; 
of the 161,363 built under J. Wheatley’s 1924 act the majority 
were supplied by local authorities. This building was undertaken 
very largely with the advice and under the direction of Joint Town 
Planning Committees, of which there were 53 in England and 
W'ales. l^or further details see Housing. 

Under the item Parks notice should be taken of the increase 
in municipal golf courses (municipal tennis courts and other play- 
ing fields are almost universal). These are maintained by Bir- 
mingham (4 courses), Bournemouth (2), Brighton, Leeds. Leices- 
ter, Llandudno, London City Corporation, London (\)unty Coun- 
cil, Manchester, Margate, Nottingham (2), Portsmouth, Sheffield, 
Southend, Southport, W’allasey, Yarmouth and others. 

In Scotland there are even more: Alloa, Arbroath, Berwick, 
Campbclltown, Carnoustie, Dornock, Edinburgh, Cdasgow (,3), 
(iourock, Greenock, Kilmarnock, Kinghorn, Kirkcaldy, Montrose 
(6), Musselburgh, Rothesay, St. Andrews (4), Troon (3) and 
others. 

The following figures, selected from the Municipal Year Book 
ig28, refer to 4 of the most important municipal gas undertak- 
ings. 


£ 

Hou.sing and town planning 

W^itir works 144,772,500 

Highways and bridges .... 73,580,481 

Electric light supply undertakings 58,699,552 

Sewer and sewage disposal 46,211,403 

Tramways and light railways 36,801408 

Elementary education . 33 k3964,38 

(ias works 24,728,978 

Small holdings and allotments ... 19,738,815 

Parks, pleasure grounds and open spaces . 10,983,058 


Roads, education, police (not given above) and park services arc 
perhaps not In be das.sed as municipal trading. 

The water supply, according to the Municipal year hook jq2S, 
is in the hands of about two-thirds of the country boroughs of 
England and Wales, of nearly all the non-county boroughs and 
of about half the urban districts. In the metropolitan area it is 
also in the hands of a public authority, the metropolitan water 
hoard. The following fable gives the position of certain of the 
main undertakings according to the Labour Year Book IQ27. 



Belfast 

Birming- 

Edin- 

Man- 


ham 

burgh 

dicsler 

Date of origin 

1874 

J875 

1888 

«S 4 ,I 

Total capital ex- 
penditure: 

(a) up to end of 



j(;2,50(),62I 


I () 25-26 

/;i,856,()4.^ 

£3,318,433 

£5.175,5” 

(b) in i92()-27 

16,446 

() 70 , 4 ()() 

34 ,yoft 

440,003 

lotal capital repaid 





or in sinking fund 

1,010,579 i 

2,027,613 

1,544.796 


Loans outstanding . 

j ,079,056 

.1 ,(>98,381 

999,731 

2,309, i8(> 

Income 1926-27 

838,914 

099.658 

792,297 

1,792,164 

Charges 

^ cu.fl. 

1 “!! 

less 5 ^y 
discount 

i 

M 

cu.ft. 

lod. per 
term 
within 

cily:io- 07 d. 

without 


The position of municipal electricity has been complicated by 
the appointment of the national Electricity Commissioners and 
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the Central Electricity Board {qq.v.): under whose direction the 
electrical industry as a whole is to be systematised. At the end 
of March 1927, out of 623 authorized undertakinpes in Great Brit- 
374 were those of local authorities. The provision of markets 
and slaughterhouses has rapidly increased since it w’as first legal- 
ized by the act of 1S75. The reasons adduced are: excessive 
profits by private concerns, insanitary and dangerous conditions, 
cruelty to animals. The following figures (quoted in the Labour 
Year Book, igzy) indicate the position of 6 of the largest enter- 
prises. 


The only official iigure.s available on municipal enterprises in 
the United States are those of the U.S. Census, and they cover 
only 247 cities. This includes only the larger cities — those having 
30.000 population and over. As there are, in all, 15,092 cities, 
towns, villages and incorporated places in the United States, it 
is obvious that the census reports givi‘ a very incomplete picture 
of the situation. And especially so as .several thousands of these 
smaller cities own and operate municipal waterworks, while the 
great majority of the 2,5s i municipal light and power plants 
officially reported are in cities and towns of much le.ss than 30,000 



Birmingham 

Bradford 

( llasgow 

l.eed.s 

1 .i\ crjHMil 

Manchester 

I. Date of acquisitum or inauguration 

i.s ’4 

iSO(» 

184 s 

184..’ 

|8«j2 

1 84(> 

^’olaI ra|)ilal expenditure from loans and oilier 
sources; 

2. Up to end of 1923 24 

.Ul 53 . 5 »o 

Ln.OKd* 

/.452,0oo 

.t 474 , 3 .S '8 

L (O ’. 083 

.(.804.705 

3. During 1924- 25 


0.107 

•^ 7 .^l 

4 . -OS 

4. 'I'otal capilal repaid or in sinking fund or jirovided 
by revenue ... 

370. 1^1 

--’-■7,703 

228,830 

-’ 37.73 ( 

-’ 7 ^’.S H) 

600,076 

5. 'I'otal loans out standing 

80,000 

1 20,30^ 

.‘.'5. .’01 

3 • ' .8.S 1 

-’.S..SO4 

30 1,890 

6. lolal income 

83.3 s 1 

7.\700 

8s.-*(>S 

S' 0 . 2 lS 

93.8 s 7 

I 3 ».S <8 

7. Kxpemliture (excluding capital charges) 

.S 2,01)1 

.S 4 .LS 7 

.S*Nt >30 

20,848 

.S' I .-’07 

loj ,462 

8. Surplus (-|-) or deficiency ( - ) before charging ('ol 
urn ns () and 10 .* 

f- 31,260 

i8,0oo 

1 33.2 2(' 

+ 3 :>. 37 t> 

1 -l2.S(»o 

1 .(0,076 

(). Sinking fund or loan repayments .... 

7.77'^ 

.■(* 4.^8 

1 2,384 

8,0 1 7 

1 .40 ( 

1 2,410 

10. Interest on loans .... 

3 .S 7 ' 

4. ’ 7 '* 

io,4.*o 

»u, 70 .s 

800 

1 2,4.*! 

ir. N<*t surplus ( --{-) or delicienry ( — ) .... 

I 10,011 

-I- io, 8(>5 

f 10.42.? 

1 iS.O^iS 

I 40,i()S 

1 .S.MS* 

. 

Appliiatioii of .surplus ( + ) or provision of de 
ficicncy ( — ); 

i.>. Rates ... 

+ I9,<)II 

1 3..^oo 


1 1S.O.S8 

-I’ .10,168 

13. ( )1 her purposes 

1.4. ('arriefl forwanl 


1 7 ..S '05 

1 10,422 


i 

! 

15, Balance of reserve or renewal funds 


10 ,-’ 74 



7,040 


*Ad(Ied tu taken from balance and applied ^10,331 rates, 1,500 renewals fund. 


BiBLiooRAniv . — Muniripcil Year Book annual; P. Goddes, City 
Development (1904) ; R. B. Slithers, Mind Your Own Business ( 1905) ; 
11 . R. Meyer, Municipal Ownership in Great Britain (1906); G. 
Bernard Shaw, Commonsense of Municipal Trading (1908); D. 
Knoop, Principles of Municipal Trading (1912); D. M. Stevenson, 
Municipal Glasgow (1914). (K, W. P.) 

UNITED STATES 

Uomplete ofiicial reports are not available as to the extent 
of municipal trading in the United States. From unofficial but 
more or less dependable sources, however, the following tabic 
has been compiled, showing the state of the movement in the 
year 1928: — 

Municipal Enterprises in the United States 


Kind 

No. of 
municipali- 
ties owning 

\'alue of proper- 
tars in afiout 200 
of the largest 
cities 

VN’aler works .... 

6,900’ 

L: ' 

VI J 

Vi I 

M 1 

Fleet ric light and power 

2,58 i » 

1.37,910,381* 

(ias plants 

lO()* 


Street railways ... 

i6‘ 

68,626,475* 

Markets ... 

112*’ 

43,592,143* 

Ice plants, ferries, toll bridges, land. 



harbour services and farms’ 


684,144,697* 

I'otal for the 200 cities given in 



otficial reports .... 


$2,6X0,892,804* 

Total — estimated .... 

7,000 

$3,000,000,000 


* Estimated by the American Water Works Association, reported by 
C. W. Stetfler xn Commerce and Finance (.Aug. 4, 1926;; *U.S. ('ensus, 
Financial Slatistks of Cities, Table 19, p, 398 (iQig); *U.S. Census, 
Central Electric Light aud Power Stations (1922); ^Brown’s Directory of 
Afnerican Gas Companies; •U.S. Census, Electric Railways, pp, 236, 
238 (1922); ®U.S. Census, Financial SlatisticK of Cities, pp. 398 seg. 
(1925); Hhe (Census report. Financial Statistics, p. 398 (1925) under the 
heading, “All other,” lumps the receipts from several municipal service 
enterprises. On p. 48 of the same report there is an explanation that 
these receipts are principally from “ferries, loll bridges, harbpur tollagc 
and pilotage, land development, ice plants and farms.” Of the large 
amount for New York city, $3,741,920 was received from ferry tolls and 
$328,273 from bridge tolls. 


populafion. The total number of cities owning and operating 
municipal enterprises has been thtTefore esiimated as 7,000, and 
the total aggregate value or investment at $3,000,000,000. The 
official figures do give some interesting data with reference to the 
municipal enterprises of the larger (ities of the country, which 
are presented in the following table: — 


Municipal Enterprises in the United States- in 2 fy Cities of ^0,000 
Population and 1 her 


K ind of 

Number 

Value 

Outstanding 

Outlays 

utility 

of plants 

indebtedne.ss 

Waterworks 

206^ 
(Out of 
6,900) 

$1,745,245,581 ' 

$ ^» 79 , 97 .‘J, 7 ^' 8 - 

$1 16,6(15,6 10* 

Fleet r i c 
light, power 
and gas 
enterprises 

28^ 

(Out of 
2,581) 

hi7,9ro,3.8{‘ 

77,988,320^ 

18,568,854* 

Markets 
Street rail- 

.ii* 


1 (,8^0,21 1* 

3,925,537* 

ways 

F* e r r i e s , 
bridges, 
harbours, 
ice ))lanls 
and farms* 
(not segre- 

I0‘ 


37,881,600* 


gated) 

ioS‘ 

684,144,698’ 

35i,5()7,829* 

(>2,31 (.3^4* 

'I'otal 

247 

$2,677,787, 203“ 

$1.131,587,4.5-;' 

$201,47 <,365 


* U.S. Financial Statistic \ of Cities, pp. -jo'' '''V- “ihid, 

p. 430; *ihid. p. 360; *U.S. Ccnsu.s, lOlectric Railways, pp, 236 jty) 
(1922); ‘Census lumps all these under heading oilier'* as previously 
explained; “this includes $60,920,9^3, given in the report as value of 
“municipal service enterprises” not included in items in this table; ^ihis 
includes $8,195,317 given in report as indebtednes.s of “municipal service 
enterprises” not included in this table. 

The table on next page shows the “revenues, receipts,” ex- 
penditures or “government cost payments for expenses” and net 
earnings or “excess of receipts over expenditures” of public serv- 
ice enterprises carried on by 247 of the largest cities in the 
United States. 
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Revenues, Expenditures and Net Earninf>s of Public Service Enterprises in 
247 of the Largest Municipalkies in the United States 


Kind of utility 

Revenues ^ 

Expenditures 
“cost pay- 
ments” 

Excess of 
receipts over 
expenditures* 

Waterworks 

$157,898,606 

20,671,789*^ 

$81,647,473 

Fleet ric liKht and power . 


10,506,785 

Street railvvay.s 

35.745,013 

27,880,8682 

7,864,14s 

Sewers and sewage dis- 
posal 

19,855,414* 

-, 9 .«S.?. 4 I 4 

Garbage disposal 


30,832,778* 

-.? 0 .« 32.778 

Docks and wharves . 

Cb.S 05 , 4 . 5 .S 

5,888,1; 16- 

7,610,937 

(jas plants. 

7,14.^,504 


2,770,710 

Markets 


1,964,526* 

>. 4 « 7..'529 

Street construction, main- 
tenance and lighting . 

118,606,532 

133,214,039® 

-14,607,507 

Cemeteries and crema- 
tories .... 

1,926,541 

-^ 44 .<, 05 O* 

- 517,401; 

Subways for pipes and 
wires .... 

464, ‘'^^4 

b 3 ,.U>o* 

4 .^ 0,024 

Scales .... 

70 , 3 .U 

80,801* 

— 10,467 

Ferries, toll bridges, har- 
bours, lands, ice plants 
and farms 

5 , 577 , 4^5 « 

[ 

5,969,217* 

— 301,706 

I’ublic convenience sta- 
tions 



— 823.827 

Halls . ... 


1,024,600* 

— 1,024,600 

' Total 

$.S 75 ,.S 6 «,in 

$.i 40 ..i^ 8,.?97 

$J 5 , 2 ^» 0 , 5 i 4 


^All of the li^ures in the column on revenues are from the U.S. 
(.‘ensus rejiort, financial Statistics of Cities, pp. 24(). 2.^0; -ibid. p. 342; 
^ihid. p. ^this column and totals our own. 


Municipal Waterworks. — liy far the most extensive field of 
“municipal trading’^ in the United States is that of public water- 
works. The figures given above give only a very partial view 
of the situation. They cover only 247 out of nearly 7,000 munici- 
palities that own and operate water-supply systems. The Ameri- 
can Water Works Association estimates that over go% of the 
urban population in the United States is served by public plants. 
We give below a table showing the financial operations of the 
four largest municipal water-supply systems; — 


Four iMrgest Water Systems* 



.\evv York 

(Chicago 

Philadelphia 

Detroit 

V'alue 

J.iabilitics 

Revenues 

Expenses 

Gross .suqilus 

$415,021,347 

igO,ooo,ooot 

20,281,284 

7,.h8,712 

12,962,572 

$91,908,955 

8,209,969 

io,i 62 , 3 ()i 

5,434,000 

4,7-'8,30i 

$ 75 ,^ 59,310 

38,486,672 

2,660,715 

4,174,806 

$45,362,806 

19,286,114 

5,323.205 

1,007,835 

3.715,460 


♦Compiled from U.S. Censu.s report, Financial Statistics of Cities, 
pp. 246, 342, 3{;8, 420; tCornelius Sheehan, '^Municipal Waterworks ot 
Xew York,” in Public Owmrship, p. 30 seq, (March, 1926). 


Municipal Light and Power Plants. — ^There are 2,581 mu- 
nicipally-owned light and power plants in the United States. 
The majority of these are in the smaller cities, towns and vil- 
lages, but a number of the larger cities have very successful 
projects. Cleveland, 0 ., was one of the first of the larger cities 


Financial Operatious of the Four Largest Municipal Electric Light and 
Power Plants in the United Stales 



Los 

Angeles* 

Cleveland t 

.Seattle! 

'Pacomal 

1 otal assets 

$64,104,668 

$13,350,974 

$40,963,740 

$16,205,766 

Liabilities. 


7,388,000 

31,971,658 

8,640,902 

Revenues . 

12,658,994 

3,377,132 

37,142,055 

1,758,202 

Expenditures 
(iross income before 

6,504,885 

1,690,637 

17,504,057 

561,268 

interest and de- 
preciation 

6,154,108 

1,687,494 

19,638,898 

1,217,651 

Interest and depre- 





ciation . 

2,895,620 

365.070 

11,472,845 

623.3,5 

Net income 

3.258.488 

1,320,524 

8,166,052 

594,336 


♦Audit by Price, Waterhouse and Co. (Los Angeles, 1927); fresum^ 
of the 1927 reports of the Cleveland Lighting Plant, by F. W. Ballard; 
XAnnud Report, Dept, of Lighting (Seattle, Dec. 1927); ^Llewellyn 
Evans, superintendent, Light Division, Tacoma, Wash. 


to establish a municipal plant, and has the distinction of being 
the first and only city to offer a maximum rate for domestic serv- 
ice of 3 cents per kilowatt hour. Los Angeles now has the largest 
of tlie municipal systems, with Seattle following closely. Tacoma 
has a complete monopoly of the power business. The table at the 
foot of the preceding column shows the financial operations of 
these four largest municipal plants. 

Street Railways. — ^As compared to England, there are but 
few municipally-owned street railways in the United States— only 
16 in all. However, the city of San Francisco has had a long and 
quite satisfactory experience with its municipal railways; Seattle 
is working out its problems gradually; and Detroit now owns and 
operates the largest publicly-owned system in America, if not in 
the world. The following tabic will show the financial operations 
of the three largest municipal systems: — 


The Three Largest Municipal Railway Systems in the United States 



Detroit* 

San 

J^’ranci.srot 

Seattle! 

Assets 

$60,612,707 

$11,080,168 

$14,285,763 

Liabilities .... 

00,567,462 

4,018,724 

14,823,326 

Revenues .... 

23.787,435 

3,466,715 

5,758,291 

Expense . . .. 

Net income before capital 

18,535,903 

2,879,905 

5,491,770 

charges .... 

5.251,531 

586,810 

266,520 

Interest and depreciation 

1,897,178 

415.130 

168,073 

Net income 

2,805,361 

171,679 

156,590 


*Financial Statement, Detroit Street Railways (Aug. 31, 192S); t/w- 
nancial Report, Municipal Railways of San Francisco (June 30, 1927); 
JScattle Municipal Street Railways’ AnniuU Report (Dec. 31, 1927). 

(C. D. T.) 

MUNICIPIUM, the term applied primarily to a status, a 
certain relation between individuals or communities and the 
Roman state (Lat. mnnus, a duty or privilege); subsequently 
to a community standing in such a relation to Rome. 

Early History. — ^Thc status had its origin in the conferment 
of citizenship upon Tusculum in 381 b.c., and was widely extended 
in the settlement made by Rome at the close of the Latin War 
in 338 B.c. {see Rome: History), Italian towns were then divided 
into three classes: (i) Coloniae civium Romanorum, the members 
of which had all the rights of citizenship; (2) municipia, which 
received partial citizenship; (3) joederatae civitates, separate 
from Rome, and in relations with her separately arranged for 
each state by treaty (foedus). The municipia stood in very dif- 
ferent degrees of dependence on Rome. Some, such as Fundi, 
enjoyed a local self-government only limited in the matter of 
jurisdiction; others, such as Anagnia, were governed directly 
from Rome. But all had certain features in common. Their 
citizens were called upon to pay the same dues and perform the 
same service in the legions as full Roman citizens, but had not 
the right of voting in the Comitia {ius sufjragii) or of holding 
Roman magistracies {ius honorim). Jurisdiction was entrusted 
in every municipium to praefecti turi dicundo sent out from Rome 
to represent the praetor urbanus. Municipium must therefore 
have been more a burden than a privilege. But after the Second 
Punic War, when Rome had become the chief power in the Medi- 
terranean, we can trace a tendency among the Italian cities to 
regard citizenship of this great state as a privilege and to claim 
complete citizenship as a reward of their services in helping to 
build up the Roman power. During the 2nd century b.c. the ius 
suffragii and ius honorum were conferred upon numerous muni- 
cipia. They can have exercised their public rights but seldom, 
owing to their distance from Rome. 

Later Republic and Empire. — ^The result of the social war 
{see Rome: History) was the establishment of a new uniform 
municipality throughout Italy. By the Lex lulia of 90 b.c. and 
the Lex Plautia Papiria of 89 b.c., every town in Italy which 
made application in due form received the complete citizenship. 
The term municipium was no longer confined to a particular class 
of Italian towns but included all urban communities of Roman 
citizens in Italy. The organization of a municipal system, which 
should regulate the governments of all these towns on a uniform 
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basis and define their relation to the Roman government, was 
probably the work of Sulla. Julius Caesar extended the sphere 
of the system by his enfranchisement of Cisalpine Gaul and the 
inclusion of all the towns of that region in the category of 
fMinicipia, Augustus and his successors granted to existing towns 
in the provinces either the full citizenship or a partial civitas 
known as the iiis Latii, and the distinction survived for some 
time in the provinces between colofuae, mumcipia iuris Romani, 
and municipia iuris Latitti. But the uniform administration gradu- 
ally adopted in all three classes rendered the distinction unim- 
portant, and the general term municipium is used of all alike. 

Internal Constitution. — Of the internal life of the mumcipia 
very little is known before the Empire, when a series of municipal 
laws gives us a detailed knowledge of the constitution imposed 
on the municipia, and a host of private inscriptions gives par- 
ticulars of their social life. 

The municipal constitution of the 1st century is based upon 
a type common to Greece and Rome from earliest times. The 
government of each town consists of magistrates, senate, and 
assembly, and is indei^endent of the Roman government except 
in ca.scs of higher civil jurisdiction, which come under the cog- 
nizance of the praetor urbanus at Rome {see Praetor). Each 
community is bound to perform certain services to the Imperial 
government, such as the contribution of men and horses for 
military service, the maintenance of the imperial post, and the 
entertainment of Roman officials or billeting of soldiers. The 
citizens were of two classes: (i) cives, whether by birth, natu- 
ralization, or emancipation, (2) incolac, who enjoyed a partial 
citizenship based on domicile for a certain period. Both clas.ses 
were liable to civic burdens, but the incolac had a limited right 
of voting. The citizens were grouped in tribes or curiae, and 
accordingly the comitia sometimes bore the name of tribute, 
sometimes that of comitia curiata. The theoretical powers of 
these comitia were extensive, but the growing influence of the 
municipal senates gradually made popular election a mere form. 

Social Organisation Under the Empire. — The mumcipia of 
the empire may be treated under three heads: (1) as centres of 
local self-government, (2) as religious centres, (3) as industrial 
centres, (i) The chief feature of the local government is the 
activity of the authorities in improving the conditions of life 
in the town. Provision was made out of the pul)lic funds for 
feeding the poor and providing corn which could be bought by 
ordinary citizens at a moderate price. In Pliny's time there 
existed in many towns schools controlled by the municipal authori- 
ties. Pliny promoted another kind of school at Como, where the 
leading townspeople subscribed for the maintenance of the school 
and the control remained in the hands of i.h»" subscribers. Phy- 
sicians seem to have been maintained at the public expen.se. The 
water-supply was provided out of the municipal budget and con- 
trolled by magistrates. To enable it to bear the expen.se involved 
in all the.se undertakings, the local treasury was assisted by bene- 
factions from individual citizens; but direct taxation was hardly 
ever resorted to. The treasury was filled out of the proceeds of 
the landed possessions of the community, especially mines and 
quarries, and out of import and export duties. 

(2) The chief feature in the religious life of the towns was 
the position they occupied as centres for the cult of the em- 
peror. Caesar-wor.ship developed spontaneously in many provin- 
cial towns during the reign of Augustus, and was fostered by him 
and his successors as a means of promoting a strong loyalty to 
Rome and the emperor, which was one of the firmest supports 
of the latter’s power. 

(3) The development of this free industrial class is the chief 
feature of the municipia considered as centres of industry and 
handicraft. The rise of the equestrian order had to some extent 
modified the old Roman principle that commerce was beneath 
the dignity of the governing class; but the aristocratic notion 
survived in Rome that industry and handicrafts were fitted only 
for slaves. In the provincial towns, however, this idea rapidly 
disappeared, and even in Italy the inscriptions give evidence of 
the existence of a flourishing free industrial class. The members 
of this class show a strong tendency to bind themselves together 


in gilds {collegia, sodalitates). These .societies were viewed with 
suspicion by the emperors as politically dangerous; but in spite 
of opposition the gilds in the provincial towns grew and flourished. 
The ostensible object.s of such collegia were the worship of some 
god and provision for the funerary rites of their members. 

The policy of encouraging the independence and civic patri- 
otism of the towns was sujKrseded in the 3rd and 4th centuries 
A.D. by a deliberate effort to use the towns as instruments of the 
imperial government, under the control of repre.sentatives of the 
emperor in the provinces. This policy was accompanied by a 
decay of civic feeling and municipal enterprise, which showed 
it. self in the unwillingness of the townsmen to become candidates 
for local magistracies. Popular control of the towns was ceasing 
to be a reality by the end of the i.st century. 'I'wo centuries 
later local government was a mere form. 

Bibliography. — A. H. J. Grecnidge, Roman Public Life (iqoi) ; S. 
Dill. Roman Society from Nero to Marcus Aurelius (1004); 

Sandys, Companion to Latin Studies (io.m); W. E. Heitland, The 
Roman Republic (1923), with useful bibliography. 

MUNISING (mu'ni-.sing), a city of the Upper Peninsula of 
Michigan, U.S.A., on the south shore of Lake Superior; the 
county seat of Alger county. It is served by the Lake Superior 
and Ishpeming railroad. The population was 5,037 in 1920 (SS' ;, 
native white) and was estimated locally at 6,000 in 1928. It has 
lumber, saw, paper, stave, shingle and veneer mills, and is a sum- 
mer re.sort of many and varied attractions. The city is built 
around a semi-circular bay, protected by wooiled headlands, and 
faces Grand island, a private game ])reserve, kept in primaeval 
beauty. Munising was founded in 1897 ‘‘^^d incorporated as a 
city in 1913. It has a commi.s.sion form of government. 

MUNITIONS, MINISTRY OF. The Ministry of Muni- 
tions of the United Kingdom was created by act of parliament 
in May 1915 on the formation of the first (Coalition Government. 

The events which preceded its formation Ixdong to the ]K)litical 
history of that period, but, in effect, the creation of the Ministry 
resulted from the fact that the early months of the World War 
had .shown that former methods of obtaining army supplies from a 
limited number of firms were inadequate to meet the needs of an 
army of unprecedented size and whose retjuirements were far be- 
yond any previously contempla.ed, even for so large a force. 

Its first obvious task was to make good the .serious shortage 
revealed of guns and gun ammunition, but events moved so rapidly 
that during the formulation, in concert with the War Office, of the 
first detailed programme of requirements the demands became 
expanded heyoncl those first contem|)lated even in that pro- 
gramme. From that time onwards programme succeeded pro- 
gramme, each larger than its predecessor, in order to kee]) pace 
with the sustained bombardments at the front and with the intro- 
duction of new apparatus and methods of war. 

With regard to the su[)plies that entered into the first pro- 
gramme, the subsequent increa.ses .specially affected the number 
and weight of guns and of their ammunition, as well as the num- 
bers of machine guns; but the first of many successive programmes 
of trench warfare munitions soon followed, and the trench war- 
fare department came to be responsible for the j)rovision not 
only of grenades, bombs and mortars, but of steel helmets, chem- 
icals and a great variety of special devices. 

In the year 1916 the first considerable programmes of tanks and 
of aeroplanes were added, and the manufacture of agricultural 
implements, railway material and other supplies became the duty 
of the Ministry about the same time. In the end the Ministry 
became responsible for the complete mobilization of the whole of 
the Briti.sh metal, engineering and heavy chemical trades, as well 
as of many related industries, and its powers were added to accord- 
ingly in successive acts of parliament. 

The Plan of Operations. — The plan of the Ministry’s opera- 
tions was worked out during the summer of 1915, and, although 
it underwent enlargements and adjustments as new tasks were 
assumed, it remained unaltered in essentials. An understanding of 
these methods may be gained by reference to the procedures found 
to be necessary in the first year of the Ministry’s activity. 

It was necessary to enlist the aid, on some organized plan, of 
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the whole of the engineering and allied industries. There was a 
universal willingness to help, but in order to make that help avail- 
able the widespread supply of designs and models, gauges and 
precise specifications was a first essential. This work involved the 
co-operation of many skilled trades, such as jewellers, scientific 
instrument makers, and others who were not obviously allied to 
munitions manufacture. Next, the variety in the equipment and 
cap.'K'ily of the workshops, both in men and machinery, necessi- 
lateil the imi^rovisation of an elaljorate machinery of association 
whereby it could be arranged that each should make such parts 
as they were suited for. These circumstances led the Ministry to 
become responsible for the supply of materials or parts, to claim 
j^riority of execution and to supply or move machinery or labour. 
In these cases, therefore, as well as where the firms were already 
suil(‘fl to munitions manufacture, a class of “controlled establish- 
ments" was created, wherein the powers of the Ministry in regard 
to manufacture, materials and labour conditions were paramount. 
The number of these controlled establishments was constantly 
being added to as the work increa.sed. 

In order, locally, to marshal the help so freely available, a dis- 
trict, or “area organization" was set up under the superintendence 
in each area of a “munitions committee.” These committees were 
usually staffed by experienced men in the locality, and they ar- 
ranged, particularly, for the mobilisation and assistance of firms 
that had not previously been concerned with this tyiie of work. 
The district offices of the Ministry also became the headquarters 
of its own officers who had direct responsibility for manufacture, 
inspection, materials and labour supply, costs and other duties. 

Apart from the widespread as.sistance secured by the foregoing 
measures, the volume of contracts arranged directly by the minis- 
try increased very rapidly as works extensions and the concentra- 
tion of manufacture enabled many firms to undertake greater or- 
ders. The execution of the first programme, however, made it 
evident that the requirements would exceed all that could be pro- 
vided by all such methods, and a number of “national factories,” 
under the direct ownership of the Ministry, were provided. Some 
of these factories were of vast capacity, and they came to furnish 
an increasing pruiK)rtion of the output. The national factories 
varied considerably in type; some were under the direct manage- 
ment of the local munitions committees, and were chiefly named 
after the towns in which they were situated, but the.se factories 
were not often large; others, sometimes of great size, for guns, 
machine guns, trench warfare and chemical supplies, for tanks or 
for aeroplanes, were erected by the Ministry but managed on an 
agency basis by experienced firms; others, and finally, the largest 
factories, were directly owned by the Ministry itself and managed 
by men appointed by it. The great cxj)losive factories at Gretna, 
Queensferry and elsewhere, most of the filling factories, many 
.special trench warfare and chemical factories, as well as some 
larger gun and shell factories, belonged to this group. 

The widespread activities of the Ministry necessarily led to the 
institution oif many novel methods of working and extensions of 
State activity, and a review of some of them is required for an 
understanding of the scope of the gigantic enterprise. 

Intelligence and Improved Methods. — A central depart- 
ment was charged with the duly of transmuting into terms of 
machinery, materials and labour requirements the successive pro- 
grammes supplied by the War Office. As a corollary of this work 
it was necessary, for example, to take the census of existing ma- 
chinery in order to ascertain the new machinery requirements, 
and a special executive department was made responsible for the 
supply of all the machine tools and machinery shown to be re- 
quired. Similar relations existed between the intelligence depart- 
ment and the other executive supply departments. 

In the course of time the collection and analysis of progress 
reports, in comparison with the time-programme that had been 
worked out, led to the provision of “weekly reports” in such a 
form that the minister and the chief officers could readily keep in 
touch with events. In order also to facilitate the united explora- 
tion of deficiencies and difficulties a “fortnightly conference” was 
held of the minister and the chief heads of the departments; and 
the chief of the intelligence services was responsible for supplying 


the minister with a synopsis and criticism of the progress reports 
for that purpose. 

The pooling of information as to progress and methods enabled 
the Ministry to have knowledge of the relative efficiency of differ- 
ent firms and processes and to use the knowledge thus obtained in 
promoting improvements. There was in consequence a rapid ad- 
vance in many industrial methods. 

Allied in aim to the intelligence service a valuable system sprang 
up in the executive departments, whereby there were regular con- 
ferences with works managers as to the value and results of differ- 
ent processes, and the recommendations were made available 
directly to the different firms as well as through the district officers 
of the Ministry. 

On parallel lines a munitions inventions department was set up 
to receive and examine the numberless suggestions that were forth- 
coming from the humblest workers to trained experts, and many 
of the most fruitful new processes of the war period were obtained 
in this way. There was, of course, much that was useless in the 
mass of the material submitted to the different scientific and 
expert committees, but some thousands of suggestions were ap- 
proved and ultimately adopted through the agency of this depart- 
ment. 

Costs and Cost Accounting. — Owing to the fact that the re- 
quirements often involved the total producing capacity of the 
country competitive tenders were inapplicable, and the Ministry 
came to base prices upon an examination of the costs of produc- 
tion in typical cases after making adequate allowances for other 
charges and profits. The different national and co-operative fac- 
tories afforded excellent facilities for these investigations although 
many of the more enterprising firms readily co-operated. The 
powers of the Ministry in thi.s respect were added to in the first 
Munitions of War Amendment Act, but, after a short time, the 
powers to investigate costs compulsorily were not widely exer- 
cised. For the most part, prices became based upon an examina- 
tion of the costs as found by the Ministry and by the different 
firms, although an independent special examination was often 
undertaken by the Ministry with the concurrence of the firms be- 
fore a final agreement was arrived at. The first and most dramatic 
result of the use of these powers occurred in Feb. 1916 after it 
had been found that, making generous allowance for repayment of 
factory costs, many types of shell cases were being obtained at a 
little more than half former contract prices in the national fac- 
tories and elsewhere. The prices for the principal shell cases were 
reduced as follows : 


SheU Cases 

Previous Price 

Reduced Price 

18 pounders 

20s. to 23s. 

i2S.6d. 

4 S" 

47s. to ()5s. 

.^ 4 S. 

00 pounders 

60s. to 82S.4d. 

52 S. 6 d. 

0" 

80s. to 90s. 

7os.6d. 

8" 

. 240s. 

I57s.6d. 

9-2" 

. 262s. to 305s. 

227s.6d. 


As a part of the agreement entered into when these reductions 
were obtained, future prices became subject to periodic adjust- 
ment on the basis of the costs of materials and labour-rates over 
which the firms themselves had little control. The reductions in 
prices, as compared with earlier contracts, were also materially 
assisted by the great size of the contracts that were entered into, 
as well as by the economies that were subsequently secured, in the 
reduction in the amounts used of costly materials, or in the sub- 
stitution for them of less costly ones. Nevertheless the savings 
effected by the examination and control of costs were of a prodi- 
gious character. The first cut in shell prices resulted in a saving of 
1400,000 a week on the 1916 gun ammunition programme, if the 
prices had been the same as those of 1915. Wages rose steadily 
throughout the war, but the economies effected in other directions 
made further reductions in the level of shell prices possible, 
notwithstanding the additional labour rates. 

Supply of Materials, Priority and Allocation. — ^The first 
programme, when resolved into material requirements, showed 
that, in some cases, all, or more than all, of the available supplies 
would be needed. The scarcity also was leading to soaring prices, 
and in some instances the Ministry had to protect itself against 
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cornering. The result was that in successive “orders” the Ministry 
made itself the nominal holder of supplies as well as responsible 
for overseas purchases and shipments. The existing machineries 
of importation and distribution were used so far as possible and the 
different firms acted as agents on an agreed basis. In this way 
stability of price was secured and control over distribution. Apart, 
however, from the demands of the Ministry and other war depart- 
ments, it was necessary to satisfy, so far as possible, the require- 
ments of a multitude of private industries that were ministering 
to the essential needs of the community. For these reasons an in- 
creasingly elaborate system of priority and allocation came to be 
established, and the scarcity of the later years of the war became 
so acute that the priority organization became subject to a spxjcial 
cabinet committee. This cabinet tribunal, or its ofllkcrs, was 
responsible for the adjudication of the conflicting claims of the 
different war dejiartmcnts on the one side, and of private indus- 
tries on the other, but each war ministry was responsible for the 
allocation within itself of its own supplies. In order to secure an 
orderly presentation of the needs of private industry the Ministr>» 
of Munitions inaugurated a .system, during 1916, whereby the in- 
dustries were grouped, in order to present their requirements col- 
lectively, and, later on, these industrial organizations were mainly 
responsible for the administration of their own priorities and 
allocations. 

The ever-tightening grip of the Mini.stry upon many materials 
affected the life of the nation in numberless intimate and. seem- 
ingly, indirect w^ays, and became itself re.sponsible for the Ministry 
having to undertake the provision of some supplies of a non- 
munitions character. For example, the explosives programme so 
completely absorbed the output of gas plants, coke ovens and the 
chemical trade, that the Ministry had to become responsible for 
the supply of fertilizers to the agricultural industry. The de- 
mands for glycerine necessitated a pooling of all the industries 
dealing with oils and fats, and of their raw materials, with the 
result that the Ministry was comixjlled to regulate and assume 
responsibility for the .supplies of cattle-cake and other products. 
Similarly the requirements for alcohol involved control of the 
whole distilling industry, and indirectly of the supply of yeast for 
bread -making. 

Economy of Materials and Increased Production. — ^The 
restriction of overseas supplies that accompanied the submarine 
campaign of 1917 was mitigated to some extent by a great devel- 
opment in the economy of metals and in the improvement of sal- 
vage and scrap collection and utilization. 

The succe.s.ses of the materials economy department were de- 
pendent upon the initiation and conduct of research and experi- 
ment on an extensive scale and by the embodiment of their re- 
sults in the modifications of design, as well as in minimizing the 
waste in many manufacturing methods. In a similar way the work 
of salvage and the collection and utilization of scrap from works 
was entrusted to special deixirtments, and a number of factories 
were set up to convert or re-form the supplied materials. On the 
other hand the scarcity of some materials greatly stimulated home 
production where the necessary ores were obtainable and the 
Ministry was responsible for many extensions of steel works, 
recovery plants, chemical works, mining operations and so on. 
With regard to the non-ferrous metals the guidance and inspira- 
tion of this work was under the superintendence of a mineral 
resources development department. 

Labour. — ^Just as the supply of materials involved the Ministry 
in many unforseen undertakings, so did the supply of labour, only 
in this case the difficulties were much greater owing to the inti- 
mate human interests that were involved. When the Ministry was 
established the demands of the fighting services for men had 
already begun to affect, not only the volume of available labour, 
but its quality, because so many highly-skilled craftsmen had 
already joined the colours. This double scarcity of volume and 
quality was the determining cause of the devices that came to be 
adopted. 

Prior to the establishment of the Ministry, an agreement had 
been entered into with the trades unions of the engineering and 
allied trades (the “Treasury agreement”), an important ingredient 


of which was that future modifications of conditions of employ- 
ment should not be accompanied by a reduction of ralc.s paid for 
piece-work, and a pledge was given for the post-w'ar restitution of 
pre-war conditions. (A similar pledge accompanied subsequent 
agreements.) The arrangement as to piece-rates, although just in 
itself, was the cause of much subsequent difficulty, because, as 
a result of training new labour and of the growing scarcity of 
skilled men, it became more and more necessary to remove skilled 
men from repetition work and use them for the more cx|:)ert proc- 
esses, which, by their nature, could only be paid by time rates. 
The consequence was that skilled men often found themselves 
receiving less pay than the unskilled workers introduced in the 
process of “dilution*’ whom they themselves had often trained 
for the work. 

In order to assist the Ministry with the vexed questions that 
arose daily a joint committee (the “munitions labour supply com- 
mittee”), of representative employers and trades unionists was 
set up and rendered invaluable .service. This committee marked 
the beginning of a system of joint consultative bodies that worked 
both centrally and in the ditlerent districts and shops, in helping 
to deal with the multitudes of points that aro.se as to classification, 
wages, work conditions, hours and the rest. 

Various devices were adopted to promote the augmentation of 
labour supplies. The War Munition volunteers wa.s a !)ody con- 
sisting of skilled men who were prepared to go wherevtT retjuired, 
and they were often used in starting new factories or workshop.**, 
as well as in hel])ing to .sj)eed uj) supplies that were urgently 
required. 

The Army Reserve Munition W'orkers was another body that 
came into being later on, and consisted of men who, owdng to 
(heir skill, or for other reasons, had been brought back from the. 
lolours, or were not fit to njoin them, and who were used some- 
what similarly to the war munition w'orkcTs. 

Dilution of Labour. — But by far (he greatest augmentation 
of labour was obtained by training men and women who were 
drawn from all manner of other orrupations. The technical 
.schools, (•olleg(‘s and universities were participants in (he training 
schemes, but the grcate.st .schools for training of the less expert 
crafts were in the works themselves. This process of “dilution’^ 
was signally .successful. Its introduction and conduct wTre natur- 
ally attended by innumerable difficult »es, and it is probably not too 
much to say that it could not have been sne rc*ssiully carried out 
exci'pt by the goodwill of the workmen and emj)loyers representa- 
tives throughout the country. In one form or another dilution was 
responsible for the serious strikes that took place in the Clyde 
area, at Barrow and elsewhere, and these disturbances i(‘d to the 
creation of a special body of dilution commissioners who were set 
apart to superintend the introduction of new w'orkers and to adjust 
disputes. 

The breach with old industrial rnethfids, and the ulilizalion of 
va.st numbers of new workers, especially of women workers, com- 
pelled the Ministry to take powiT.s lo regulate hours, wages and 
conditions of employment generally. This first introduction of 
women on a great scale into wffiat had hitherto tieen regarded as 
(he sphere of men's work, as w(‘ll as other deviies arlopU’d at that 
time, arc dearly destined to have an enduring social importance. 
A body of experts was set aside to study the conditions affecting 
the health and industrial capacity of munition workers (the “health 
of munition workers committee”). The work of Ibis committee 
w'as sometimes of a striking, if of transitory importance, as in the 
elimination of T.N.T. poisoning in the explosive factories, but 
their inquiries into physique, into the effect of hours, posture, 
food supplies and methods, upon health and industrial output, are 
of permanent value. This work led to the establishment of the 
industrial fatigue research board, which is now attached to the 
national council of medical resear(h under the l‘ri\y Council. 
Concurrently a close .study of industrial weltare developed, and one 
branch of it was concerned with iht^ ])rovi.sion of cantee ns in the 
different works and factories; but in many ways it has led to 
modifications in the conduct and standards of employment. 

In order to safeguard essential labour from indiscriminate en- 
listment, the Ministry was made responsible for the issue of 
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exemption badges to skilled workers, and, later on, was required 
to issue badges on behalf of other war departments. The accom- 
panying, but more difficult, work of de-badging that arose as the 
demands of the army for men became more urgent, was attached 
to the Ministry, and some serious industrial disputes arose over 
questions of exemption, or of alleged, improp)er recruitment, not- 
ably the disputes in Sheffield and in Lancashire, but, for the most 
part, such disputes, through the agency of the different local con- 
sultative committees, were capable of ready adjustment. 

The Output of Munitions. — brief summary will suffice to 
indicate, in terms of output, the results of this progressive mobil- 
ization of the resources of the nation in machinery, materials, 
science and invention, as well as in men and women so far as they 
were available. 

The manufacture of explosives of different kinds at the com- 
mencement of the Ministry amounted to about 400 tons per week, 
and subsequently it exceeded 7,000 tons. The undertaking involved 
the unified direction of the chemical industries, gas works, distil- 
leries, oils and fats trades and many allied industries. The filling 
of the shells, bombs, etc., involved the creation of vast filling fac- 
tories, of assembly stations and transport arrangements, so that 
the weekly tonnage of filled ammunition sent across the English 
Channel came to exceed 53,000 tons per week. 

During the progress of the war, the proportion of shells of the 
heavier natures was con.stantly increased, but the rise in the num- 
bers of shells delivered as “completed rounds” is indicated in the 
following table; — 

Completfd rounds 
per week 

June 1915 200,000 

June J916 1,000,000 

March 1917 2,000,000 

The increase in the output of guns and machine guns was on 
similar lines, except that the number of machine guns iier unit 
increa.sed even more greatly towards the end of the war than that 
of guns. The trench warfare department became re.sponsible for 
an increased volume of supplies, entirely comparable to that of 
shells, together with the materials for chemical warfare, both for 
offensive and defen.sivc purposes. A committee of experts from 
the Royal Society and other learned bodies acted jointly for the 
Ministry and the War Office in this branch of supply, of which the 
character could only be described as increasingly ghastly as the 
war proceeded. 

The provision of tanks in the first instance arose out of the 
work of a band of experts on mechanical warfare that had been 
set up by Winston Churchill at the Admiraliv, Subsequently this 
organization was transferred to the Ministry of Munitions, which 
became responsible for experimentation with and for the .supply of 
tanks. The supply of aircraft devolved from the air board upon 
the Ministry towards the end of 1916, and in this respect the Min- 
istry acted as the suppdy department to the Ministry of Air, as it 
(lid in other respects for the War Office. Here, as in other cases, 
the elimination of a needless multiplicity of type and the standard- 
ization of production, together with scientific re.search, was at- 
tend(;d with signal success. 

The Ministers of Munitions. — ^Thc successive ministers 
were: — D. Lloyd George (from the commencement to June 1916), 
E. Montagu (June to Dec. igi6), Christopher Addison (under- 
.sccretary from commencement ; minister Dec. 1916 to July 1917), 
Winston Churchill (from July 1917 to the end of the war). 

See the official History of the Ministry of Munitions (8 vols., 1922) ; 
also G. A. B. Dewar, The Great Munition Feat (1921); G. D. H. 
Cole, “Trade Unionism and Munitions” and “Workshop Organiza- 
tion” (both T923) in Economic and Social History of the Great War, 
British Series; Chri.stophcr Addison, Politics from Within (1924) ; 
D. (Carnegie, History of Mwiitions Supply in Canada (1925). 

(C. A.) 

munkaCevo, a town of Ruthenia, Czechoslovakia, situ- 
ated on the left bank of the Latorica where it leaves the East 
Bc.skid highlands. Traditionally believed to be near the point 
where the Magyar entered the plain, the old fort on a hill in the 
vicinity has played an important part in Hungarian history as a 
defence and later as a prison. The town acts as a market and 


centre of contact for the hill and plain peoples and has several 
distilleries, breweries and small tobacco and flour-milling in- 
terests. Pop. (1923), 20,865, including 4,936 Ruthenians, 4,864 
Magyars and 8,394 Jews. 

MUNKACSY, MICHAEL VON (1844-1900), Hungarian 
painter, whose real name was Michael (Miska) Leo Lies, was 
born at Munkacs, Hungary, on Feb. 20, 1844. He was apprenticed 
to a carpenter in 1855, but shortly afterwards made the ac- 
quaintance of the painters Fischer and Szamossy, whom he ac- 
companied to Arad in 1858. About the end of 1867 he was 
working at Diisscldorf, where he painted (1868-69) “The Last 
Day of a Condemned Prisoner,” exhibited in the Paris Salon in 
1870. He had already paid a short visit to Paris in 1867, biit 
in 1872 he settled there permanently. Munkaesy’s other chief 
pictures arc “Milton dictating Paradise Lost to his Daughters” 
(Paris Exhibition, 1878), “Christ before Pilate” (1881), “Gol- 
gotha” (1883), “The Death of Mozart” (1884), “Arpad, chief of 
the Magyars, taking possession of Hungary,” exhibited at the 
Salon in 1893, and “Ecce Homo.” He died on April 30, 1900, at 
Endenich, near Bonn. 

See F. Walther Ilges, “M. von Munkaesy,” Kunstlcr Monographien 
(1899); C. Sedelmcycr, Christ before Pilate (1886). 

MUNNICH, BURKHARD CHRISTOPH, Count (1683- 

1767), Russian soldier and statesman, was born at Neuenhuntorf, 
in Oldenburg, in 1683, and was in the French, Hesse-Darmstadt 
and the Saxon services before, and with the rank of general- 
in-chief and the title of count, he joined the army of Peter II. of 
Ru.ssia. In 1732 he became field-marshal and president of the 
council of war. In 1734 he took Danzig, and with 1736 began the 
Turki.sh campaigns which made Munnich’s reputation as a soldier. 
Working along the shores of the Black Sea from the Crimea, he 
took Ochakov in 1737, and in 1739 won the battle of Stavutschina, 
and took Khotin (or Choezim), and established himself firmly in 
Moldavia. Marshal Miinnich now entered on political rivalry 
with Biron, duke of Courland. During the revolution of 1741 he 
was condemned to death, reprieved, and sent to Siberia, where he 
remained until 1762, when he was released. Catherine II. em- 
ployed the old field-marshal as director-general of the Baltic ports. 
He died in 1767. As a state.sman he is regarded as the fountier of 
Russian Philhellenism. 

He wrote an Fhauche pour donner unc Me de la forme de V empire 
dr Russie (Leipzig, 1774), and voluminous diaries, of value for the his- 
tory of the period, have appeared in various publications — Herrmann, 
Beitrdge zur Grschichte des russischen Reichs (Leipzig, 1843). See 
Hempel, Lehen Miinnichs (Bremen, 1742) ; Halcm, Geschichte des F. 
M. Grafen Miinnich (Oldenburg, 1803 ; 2nd ed., 1838) ; Kostomarov, 
Feldmarschall Miinnich (Russische Geschichte. in Biographien, v. 2). 

MUNRO, HUGH ANDREW JOHNSTONE (1819- 

18S5), British scholar, was born at Elgin on Oct. 19, 1819, and 
died at Rome on March 30, 1885. He was educated at Shrews- 
bury and Trinity college, Cambridge, and was professor of Latin 
at (Cambridge. His main editions are: Lucretius, his greatest work 
(text, I vol., i860; text, commentary and translation, 2 vols., 
1864); Aetna (1867); Horace (1868); Criticisms and Elucida- 
tions of Catullus (1S78). 

See Memoir by J. D. Duff, prefixed to a re-issue of the trans. of 
Lucretius in “Bohn’s Classical Library” (1908). 

MUNRO, MONRO or MONROE, ROBERT (d. c. 1680), 
Scots general. He served in the Scotti.sh rebellion against Charles 
L, and in 1644 was appointed to command the parliamentary 
forces in Ireland. For disobedience to orders he was superseded 
by Monk in 1648. He was in part the original of Dugald Dalgetty 
in Sir Walter Scott’s Legettd of Montrose. 

See J. T. Gilbert, Contemporary History of Affairs in Ireland 1641- 
i 6 'S 2 (3 vols., Dublin, 1879-80). 

MUNSEY, FRANK ANDREW (1854-1925), American 
publisher and newspaper proprietor, was born at Mercer, Me., 
on Aug. 21, 1854. Educated in public schools, he began business 
in a country store, and became manager of the Western Union 
Telegraph office in Augusta, Maine. In 1882 he went to New York 
city and in the face of great obstacles established the Golden 
Argosy, a magazine for children, later changing this to the Argosy, 
a magazine for adult readers. In 1880 he founded Munsey*s Week- 
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ly, replaced two years later by Munsey's Magazine, the first month- 
ly of its class to sell for 10 cents. He also founded the AlUStory 
Weekly (1904) and the Railroad Man^s Magazine (1906), and 
published various other magazines. In iSqi he purchased the New 
York Star, changing its name to the Daily Continent and making 
it a pioneer attempt to give the news in tabloid form. Among his 
outstanding newspaper purchases were the Baltimore News 
(1908), the New York Press (1912) and the New York Sun, both 
morning and evening issues (1916). He merged the Press in the 
Sun. In 1920 he bought from the executors of James Gordon 
Bennett’s estate the New York Evening Telegram and the New 
York Herald, together with its Paris issue. He combined the 
Herald and the morning Sun as The Sun and the New York Herald, 
but in Oct. 1920, changed the name to the New York Herald, at 
the same time continuing the evening paper as the Sun. He died in 
New York city Dec. 22, 1925. By his will, after providing for 
relatives, he left the residue of his estate, estimated at $40,000.- 
000, to the Metropolitan Museum of Art, New York. His financial 
success was due to unremitting labour and great shrewdness. He 
was the author of several books for boys. 

Bibliography. — See articles by R. L. Duff us {American Mercury, 
July 1924), by R. H. TithcrinKton (Afunsey*s Mag., March i02()), 
by Allan Nevin.s {McNaughTs Monthly, March 1920) and by O. G. 
\'illarcl in Some Newspapers and Newspaper Men (1926). Some* per- 
sonal material is available in Munsey’s introduction to .4 Munsey- 
Hopkins Genealogy (1020) and The Story of the Pounding and De- 
velopment of the Munsey Putdishhig House (1907). 

MUNSTER, SEBASTIAN (1489-1552), German geogra- 
pher, mathematician and Hebraist, was born at Ingelheim in the 
Palatinate. He entered the Franci.scan order, but adopted Luther- 
anism about 1529, and was appointed court preacher at Hcidel- 
lierg. From 1536 he taught at Basle, where he published his 
Cosmographia nniver.salis in 1544, and where he died of the plague 
on May 23, 1552. He was the first German to edit the Hebrew 
Bible (2 vols., fol., Basle, 1534-35 ). His most important work was 
his Cosmographia, which also appeared in German as a Bcsch- 
reihung aller Lander, the first detailed, scientific and popular 
description of the world in German. In this Munster was assisted 
by more than 120 collaborators. The most valued edition of the 
Cosmographia or Bcschrcibung is that of 1550, especially prized 
for its portraits and its city and costume pictures. Be.sides the 
works mentioned above we may notice Munster’s Germaniae 
descriptio of 1530, his Novus orhis of 1532, his Mappa Europae 
of 1536, his Rhactia of 1538, his editions of Solinus, Mela and 
Ptolemy in 1538-40; his Horologiographia (1531 ) on dialling {see 
Dial), his Orgatiiim uranicum of 1536 on the planetary motions, 
and his Rudiment a mat hematic a of 1551. 

See V. Hantzsch, Sebastian Miinster (1898), in vol. xviii. of the 
Publications of the Royal Society of Sciences oj Saxony {Historical- 
Philological Section ) . 

MUNSTER, a town in the department of Ilaut-Rhin, France, 
16 m. from Colmar by rail, and at the foot of the Vosges 
mountains at the junction of two arms of the Fecht. Pop. (1926) 
3,742. Its principal industries are spinning, weaving, bleaching 
and cheese-making. The town owes its origin to a Benedictine 
abbey, which was founded in the 7th century, and at one time 
it was a free city of the empire. The hdtel de villa is i6th century, 
and part of the abbot’s palace remains. The town was much 
bombarded by the French during the war of 1914-18. 

MUNSTER, a town of Germany, capital of the province of 
Westphalia, lies in a sandy plain on the Dortmund-Ems canal, 
at the junction of several railways, 107 m. S.W. of Bremen on 
the line to Cologne. Pop. (1925) 105,889. Munster is first men- 
tioned about the year 800, when Charlemagne made it the resi- 
dence of Ludger, bishop of the Saxons. Owing to its distance from 
any available river or important highway, the grov/th of the 
settlement round the monasterium was slow, and it was not until 
after 1186 that it received a charter, the name Munster having 
supplanted the original name of Mimegardevoord about a century 
earlier. During the 13th and 14th centuries the town was one of 
the most prominent members of the Hanseatic League. At the 
time of the Reformation, the armed intervention of the bishop 
suppressed all divergence from the older faith. The authority of 


the bishops, who usually resided at Ahans, has been limited, but 
in 1661 the bishop built a citadel, and deprived the citizens of 
many privileges. The bishopric of Munster, embracing about 
2,500 sq.m., contained about 350,000 inhabitants, and its bishops 
were princes of the empire. The bishopric was secularized in 1803. 

The town preserves its mediaeval character, e.spccially in the 
“Prinzipal-Markt ” and other squares, with their gabled houses 
and arcades. The fortifications were di.smaiitled during the iSth 
century. The cathedral was rebuilt in the 13th and 14th cen- 
turies, and combines Romanesiiue and Gothic forms; its chapter- 
house is specially fine. The Gothic church of St. Lambert (14th 
century) was largely rebuilt after iS()8; on its tower hang three 
iron cages in which the bodies of John of Leiden and two of his 
followers were exposed in 1536. The church of St. Ludger, erected 
in the Romanesque style about 1 170, was exi ended in the Gothic 
style about 200 years later. The church of St. Maurice, founded 
about 1070, was rebuilt during the igtli century, and the Gothic 
church of Our Lady dates from the 14th century. 

Other noteworthy buildings are the town-hall, a tJotbic building 
of the 14th century, and the Stadtkeller, which contains a col- 
lection of early (ierman paintings. The room in the town-hall 
called the Friedens Saal, in which the peace of Westphalia was 
signed in Oct. 1648, contains poriraits of many amha.ssadors and 
princes who were prt‘.‘^ent at the ceremony, 'riu* Schloss. built in 
1767, was formerly the re.siclence of bishops of Miinster. The 
private hou.ses are admirable c'xamplc's of German domestic archi- 
teclure in the 16th, 17th and 18th centuries. The llniversity of 
Munster, founded after the Seven 'N'ears' War and closed at 
the beginning of the 19th century, was reopened as an academy in 
1818, and again attained the rank of a university in 1902. Minis- 
ter is the seat of a Roman Catholic hi.shop and is a garrison town. 
Industries include weaving, dyeing, brewing and printing, and the 
manufacture of furniture, jiianos, chocolates, surgical in.slruments, 
ropes, soap, cement and machines. 

MUNSTER iMumha) was one of the traditional live prov- 
inces or “Fifths” of Ireland which appear about a.d. 300, its 
capital being Cashel and its dynasty hearing the name “Eoghan- 
achta,” or descendants of Eoghan Mor ( floruit ( . a.d. 270). From 
the.se sprang the MacCarthys of Desmond (Des Mumha) or 
south Munster, while from a kindred slock came the Dalca.s.sian 
kings of Thomond or north Munster {Tuadh-M iimha) . Under 
Brian Boru (940-1014) the latter allaini‘{i and kept the throne 
of Cashel. The Norman Conquest led to I he O’Briens lieing 
reduced to the modern county Clare and the MacCarthys to west 
Cork and south Kerry. Munster was shired into (’ork, Limerick, 
Kerry, Tipperary, Waterford and Thomond (Clare). The real 
sovereignty of Munster, howevei, passed !o the Fitzgeralds, who 
from 1329 held the earldom of Desmond, and the Butlers, who 
similarly held the earldom of Ormond, both palatinates under 
the Crown. The Lord Deputy Sidney in 157b added Clare (q.v.) 
to Connaught, hut it reverted to Munster at the Restoration. Sid- 
ney also made Munster a pre.sidency and in 1583, the Desmond 
rebellion was suppressed. 

MUNSTERBERG, HUGO (I8b3-I9i()), (;erman-Ameri- 
can psychologist and yihilosopher, was horn in Danzig on June 1, 
1863, and died in his lecture-room at Raddiffe college on Dec. 
16, IQ16. He was educated at Danzig Gymnasium, at (ieneva and 
at the universities of Leipzig (Ph.D., 1885) and Heidelberg 
(M.D., 1887). At Freiburg, where he began his teaching, he 
had a p.sychological laboratory in his hou.se. Through the influ- 
ence of William James he went to Harvard university in charge 
of the p.sychological laboratory in 1892-95. Later, he was chair- 
man of the department of philosophy. He was Harvard exchange 
professor at the University of Berlin in 1910-11. He did much to 
promote the new science, not only through his college teaching, 
but through his contacts, with industrial firms. His numerous 
writings include Beitrdge zur experiment ellen Psychologie (Frei- 
burg, 1889-92), Grundziige der Psychologie (Leipzig, 1900), Die 
Amerikaner (1903) and Grundziige der Psychotcchnik (1914). 
In English he published text-books and lighter essays, including 
American Traits (1901); Psychology and the Teacher (1909); 
American Problems (1910); Psychology and Industrial Efficiency 
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(1913); and Psychology: General and Applied (1914), as well 
as his books on the great conflict The War and America (1914) 
and The Peace and America (1915). His system of philosophy, 
the consummation of his previous effort, he presented, however, in 
both German and English as Philosophic der Werte (1908) and 
The Eternal Values (1909). 

MUNTJAC, a small deer, of the genus Ccrvalus, only found 
in south-eastern Asia (see Df.er ). 'I'hey have long bodies and short 
linii)s and necks. The antlers of the buck are short, simple and 
supported on very long processes of the frontal bones, the front 
edges of which arc continued downwards as ridges on to the face. 
The upper canine teeth of the male form long tusks, loosely im- 
planted in their sockets. The presence of both tusks and antlers in 
the same species is very unusual. Solitary in habit, the muntjacs 
haunt hilly fore.sts, living in the dense thickets and only emerg- 
ing at dawn and dusk to graze. They are remarkable for the 
facility wdlh which they creep through tangled undergrowth. Their 
alarm cry is a short, .shrill bark. The Indian muntjac is C. muntjac; 
other species inhabit Tibet, Tenasscrim, and south-eastern China. 

MUNTZ METAL, a variety of brass, invented by G. F. 
Muntz in 183J, is also known as “yellow metal” because the large 
zinc content gives it a very yellow colour. The alloy is compo.sed 
of 6orv copper and 40^,'. zinc. It can be forged, and is employed 
for machine parts, expo.sed to corrosion. (See Alloys; Brass.) 

MUNZER, THOMAS (c. 1489-1525'), German anabaptist, 
was born at Stolberg in the Harz, and educated at Leipzig and 
Frankfort, graduating in theology. In 1520 he became a preacher 
at the church of St. Mary, Zwickau, and his rude eloquence, to- 
gether with his attacks on the monks, soon raised him to influence. 
/Vided by Nicholas Storch, he formed a society on principles akin 
to those of the Taborites, and claimed that he was under the direct 
influence of the Holy Siiirit. Driven out of Zwickau he went to 
Prague, where he won numerous adherents, but his violent lan- 
guage brought about his expulsion from this city also. At Easter 
1523 Miinzer came to Allstedt and began to preach at the church 
of St. John. His preaching and his denunciation of Luther’s 
teaching soon produced an uproar in Allstedt, and lie left the town 
for Mlihlhauscn, where Heinrich Pfeiffer was already preaching 
doctrines similar to his own. The union of Miinzer and Pfeiffer 
caused a disturbance in this city and both were expelled. Miinzer 
went to Nuremberg, where he issued a writing against Luther. He 
now denounced established governments, and advocated commu- 
nity of goods. After a tour in south Germany he returned to 
Miihlhausen, overthrew the governing body of the city, and estab- 
lished a communistic theocracy. The Peasants’ 'War had already 
broken out in various parts of Germany; and Miinzer collected a 
body of men, and established his camp at Frankenhausen. On 
May 15, 15 25, the peasants were dispersed by Philip, landgrave of 
Hesse. Miinzer was executed on the 27th at Miihlhausen. 

His Auss^etrikkie Empldssung des fahehen Glaubens wa.s ed. by 
R. Jordan ( Muhlhausc-n, 1901), and a life of Miinzer, Die HLstori 
von Thome Miintzer dvs Anjvn^ers der dorinpschvn Uffrur, has been 
attributed to l*hilip Melanchthon (Hag«'nau, 1525). See O. Merx, 
Thomas Miinzer and Heinrich Pfeiffer (Gottingen, 1889 ) ; J. Zirnmer- 
niann, Thomas Miinzer ( 1925 ). The Saxon Historical Commission 
hud (tq 28) in hand an edition of his letters. 

MURAD I., surnamed Khudavendighiar (1319-1389), Otto- 
man sultan, was the son of Orkhan and the Greek princess Nilofer, 
and .succeeded his father in 1359. Ue was the first Turkish 
monarch to obtain a definite footing in Europe and his main ob- 
ject throughout his career was to extend the European dominions 
of Turkey. The revolts of the prince of Caramania interfered with 
this plan, and the trouble continued until the decisive battle of 
Konia (1387), when the power of the prince was broken. The state 
of Euroi>e facilitated Murads projects; the feudal system was 
at its last gasp, and the Balkan states were divided by jcalou.sies. 
The capture of Adrianople and other conquests led to a coalition 
under Hungary against Murad, but his able lieutenant Lalashahin, 
the first beylerbcy of Rumelia defeated the allies at the battle of 
Marit.sa in 1363. In 1366 the king of Servia was defeated at Sama- 
kov and forced to pay tribute. Kustendil, Philippopolis and Nish 
fell into the hands of the Turks; a renewal of the war in 1381 led 
to the capture of Sofia two years later. Europe was now aroused; 


Lazar, king of Servia, formed an alliance with the Albanians, the 
Hungarians and the Moldavians against the Turks. 

Murad hastened back to Europe and met his enemies on the 
field of Kossovo (1389). Victory finally inclined to the side of 
the Turks. When it was complete, a Servian named Milosh 
Kabilovich penetrated to Murad’s tent on pretence of communi- 
cating a secret and stabbed the conqueror. Murad was of inde- 
pendent character and remarkable intelligence. He was fond of 
pleasure and luxury, cruel and cunning. Long relegated to the 
command of a distant province in Asia, while his brother Suleiman 
occupied an enviable post in Europe, he became revengeful; thus 
he exercised great cruelty in the repression of the rebellion of his 
son Prince Sauji, the first instance of a sultan’s sun taking arms 
against his father. Murad transferred the Ottoman capital from 
Brusa to Adrianople. The feudal system of timars and ziamets 
and its extension to Europe were largely his work. 

MURAD IL (1403 -1451), Ottoman sultan, succeeded his 
father Mahommed 1. in 1421. The attempt of his unde Prince 
Mustafa to usurp the throne, supported as it was by the Greeks, 
gave trouble at the outset of his reign, and led to the unsuccessful 
siege of Constantinople in 1422. Murad maintained a long strug- 
gle against the Bosnians and Hungarians, in the course of which 
Turkey sustained many severe reverses through the valour of 
Janos Huiiyadi. Accordingly in 1444 he concluded a treaty at 
Szegedin for ten years, by which he renounced all claim to Servia 
and recognized George Brancovich as its king. Shortly after 
this, being deeply affected by the death of his eldest son Prince 
Ala-ud-din, he abdicated in favour of Mahommed, his secoml 
son, then fourteen years of age. But the treacherous attack, in 
violation of treaty, by the Christian powers, imposing too hard 
a task on the inexperienced young sovereign, Murad returned 
from his retirement at Magnesia, crushed his faithless enemies 
at the battle of Varna (November 10, 1444), and again withdrew 
to Magnesia. A revolt of the janissaries induced him to return 
to power, and he spent the remaining six years of his life ia 
warfare in Europe, defeating Hunyadi at Kossovo (October 
17-19, 1448). He died at Adrianople in 1451. 

MURAD III. (i54f>“i595), Ottoman sultan, was the eldest 
son of Selim II. , and succeeded his father in 1574. His accession 
marks the definite beginning of the decline of the Ottoman power, 
which had only been maintained under Selim II. by the genius of 
the all-powerful grand vizier Mahommed Sokolli. For, though 
Sokolli remained in office until his assassination in October 1578, 
his authority was undermined by the harem influences, which 
with Murad III. were supreme. Of these the most powerful 
was that of the sultan’s chief wife, named Safie (the pure), a 
beautiful Venetian of the noble family of Baffo, whose father 
had been governor of Corfu, and who had been captured as a 
child by Turkish corsairs and sold into the harem. This lady 
ruled over him to the last. 

His one attempt at reform, the order forbidding the sale of in- 
toxicants to the janissaries, broke down on the opposition of the 
soldiery. He was the first sultan to profit by the corrupt sale of 
offices. This corruption was fatally apparent in the army, the 
feudal basis of which was sapped by the confiscation of fiefs for 
the benefit of nominees of favourites of the harem, and by the 
intrusion, through the same influences of foreigners and rayahs 
into the corps of janissaries, of which the discipline became more 
and more relaxed and the temper increasingly turbulent. In view 
of this general demoralization not even the victorious outcome of 
the campaigns in Georgia, the Crimea, Daghestan, Yemen and 
Persia (1578-1590) could prevent the decay of the Ottoman 
power; indeed, by weakening the Mussulman states, they hastened 
the process, since they facilitated the advance of Russia to the 
Black Sea and the Caspian. 

Murad, who had welcomed the Persian War as a good oppor- 
tunity for ridding himself of the presence of the janissaries, 
whom he dreaded, had soon cause to fear their triumphant return. 
Incensed by the debasing of the coinage, which robbed them of 
part of their pay, they invaded the Divan clamouring for the 
heads of the sultan’s favourite, the beylerbey of Rumelia, and of 
the defterdar (finance minister), which were thrown to them 
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(April 3, 1589). This was the first time that the janissaries had 
invaded the palace: a precedent to be too often followed. 
The outbreak of another European war in 1592 gave the sultan 
an opportunity of ridding himself of their presence. Murad died 
^S 95 > leaving to his successor a legacy of war and anarchy. 

It was under Murad III. that England's relations with the 
Porte began. Negotiations were opened in 1579 with Queen 
Elizabeth through certain British merchants: in 1580 the first 
capitulations with England were signed; in 1583 William Hare- 
bone, the first British ambassador to the Porte, arrived at 
Constantinople, and in 1593 commercial capitulations were signed 
with England. (See Capitulations.) 

MURAD IV. (1611-1640), Ottoman sultan, was the son of 
Sultan Ahmed I., and succeeded his uncle Mustafa I. in 1623. For 
the first nine years of his reign his youth prevented him from 
taking more than an observer’s part in affairs. But the lessons thus 
learnt were sufficiently striking to mould his whole character and 
policy. In 1631 the spahis of Asia Minor rose in revolt, in 
protest against the deposition of the grand vizier Khosrev; their 
representatives crowded to Constantinople, stoned the new grand 
vizier, Hafiz, in the court of the palace, and pursued the sultan 
himself into the inner apartments, clamouring for .seventeen 
heads of his advisers and favourites, on i>enalty of his own 
depasition. Hafiz was surrendered, a voluntary martyr; other 
ministers were deposed; Mustafa Pasha, aga of the janissaries, 
was saved l)y his own troops. But Murad was now beginning 
to assert himself. Khosrev was executed in Asia Minor by his 
orders; a plot of the spahis to depose him was frustrated by the 
loyalty of Koes Mahommed, aga of the janissaries, and of the 
spahi Rum Mahommed (Mahommed the Greek); and on May 
29, 1632, by a successful personal ap|x:al to the loyalty of the 
janissaries, Murad crushed the rebels, whom he surrounded in 
the Hippodrome. At the age of twenty he found himself iK)ssessed I 
of effective autocratic power. 

His severity has remained legendary. Death was the penalty 
for the least offence, and no past services— as Koes Mahommed 
was to find to his cost — ^were admitted in extenuation. The use 
of tobacco, coffee, opium and wine were forbidden on pain of 
death; eighteen persons are said to have been put to death in 
a single day for infringing this rule. The tale of his victims is 
said to have exceeded 100,000. 

Murad's great physical strength was maintained by con.stant 
physical cxerci.ses. He was also fond of hunting, and for this 
reason usually lived at Adrianople. He broke through the alleged 
tradition, bequeathed by Suleiman the Magnificent to his suc- 
cessors, that the sultan should not command the troops in person, 
and took command in the Persian war which led to the capture 
of Baghdad (1638) and the conclusion of :in honourable peace 
(May 7, 1639). Early in 1640 he died, barely twenty-nine years 
of age. The cau.se of his death was acute gout brought on by ex- 
cessive drinking. In spite of his drunkenness, however, Murad 
was a bigoted Sunni, amd the main cause of his campaign against 
Persia was his desire to extirpate the Shia heresy. He amu.sed his 
entourage by feats of strength, and by verses, some of which 
were published under the pseudonym of Murad i. 

See, for details of the lives of the above, J. von Hammer-Purgstall, 
Geschichte des osmamschtn Reiches (Pest, 1840), where further 
authorities are cited. 

MURAD V. (1840-1904), Ottoman sultan, eldest son of Sul- 
tan Abd-ul-Mejid, was born on Sept. 21 , 1840. On the accession of 
his unde Abd-uI-Aziz, Prince Mahommed Murad Effendi — ^as 
he was then called — was deprived of all share in public affairs and 
imprisoned, owing to his opposition to the sultan's plan for alter- 
ing the order of succession. On the deposition of Abd-ul-Aziz on 
May 30, 1876, Murad was haled from his prison by a mob of 
softas and soldiers of the “Young Turkey” party under Suleiman 
Pasha, and proclaimed “emperor by the grace of God and the 
will of the people.” 

Three months later, his health, undermined by his long con- 
finement, gave way; and on Aug. he was deposed to make room 
for his younger brother, Abd-ul-Hamid 11 . Confined in the Chera- 
gan palace, he died on Aug. 29, 1904. 


See Kwatry, Mourad I '., prince, sultan, prisonnkr d'Mat 1^40-1876 
(Paris, 1S78) ; Djcmaleddin Bey, Sultan Murad V., the Turkish 
Dynasty Mystery, 1S76-1SQS (London, 1895). 

MURAENA, name of an eel common in the Mediterranean, 
and sometimes applied to the whole genus. Some 90 species 
are known from tropical and sub-tropical seas, especially in rocky 
parts or on coral reefs. The skin is scaleless and smooth, in many 
species ornamented with varied and bright colours, so that they 
are frequently mistaken for snakes. The mouth is wide, the jaws 
strong and armed with formidable teeth, which enable the Muraena 
not only to seize its prey (which chiefly consists of other fishes) 
hut also to inflict serious wounds on its enemies, including man. 

Some of the tropical Muracnas exceed a length of xoft., but 
most of the species attain to only half that length. M. holena of 
the Mediterranean was a great delicacy of the ancient Romans. 
Some arc said to have tlirown slaves into their tish-ponds to feed 
the Muracnas. This form ranges through the Indian Ocean and 
reaches Australia. 

MURAL CROWN, in heraldry (q.v.), a crown taking the 
form of an embattled tower given to the man who first set up 
his .standard in a captured city. 

MURAL PAINTING concerns that branch of art which 
ha.s for its object the covering or “dressing” of a building .so I hat 
its purpose may he “sweetened” or intensified by the decoration. 
This tlccoration, therefore, must be considered from two points 
of view: Illness and adornment. Fitness prescribes the nature; 
adornment the aesthetic de.sign of such ])ainlings. Mo.st buildings 
are structures compo.sed, roughly speaking, of two elements: 
the space-bearing and the spacc-cnclosing. The tent pole and the 
four posts, or columns, with their transverse beams, arc the 
sjxicp-bcaring parts of arrhiti?cture; the walls, whether of canvas, 
like a tent'.s, of wood, lath and plaster, brick or stone, are the 
.space-enclosing but not necessarily structural elements; nor are 
the rooting and the ceiling nece.s.snrily structural. The decora- 
tions of architecture, therefore, naturally fall into two categories 
— those which arc applied to the structural parts and those which 
cover the enclosing ])arls. In good architecture, at all events, 
these differences arc disicrnible so that one may say that the 
structural elements are decorated with ornament whilst the en- 
clo.sing or mural parts are covered with .some kind of “dressing,” 
of which mural painting is, aesthetically, the most important, but 
to which must also be reckoned ]>anclling, mosaic, taijcstry, 
jiainted patterning and papering, and even stained glass, which 
after all is only a translucent wall. 

Egypt. — Such painted anhitertural decoration appears to 
have found its earliest and certainly its most vital cxpre.ssion in 
Egypt. The Egyptians were, like ;di primitive races, symbolizcrs. 
The fitness of any given design w(;uld therefore be decided not 
merely by it.s natural derivation and con.sequent position, but also 
by its symbolic significance. They were thus the most logical 
mural decorators imaginable, for their ornament had its origin 
in nature, its position from its original place and its meaning 
from its associations with their religious belief. This also is true 
of the pictorial decoration of their walls. Aesthetic considera- 
tions were here as little dominant as in their ornament. Every 
discovery of Egyptian art points to the fact that they had very 
logical but also very simple notions of aesthetic composition, 
which was founded upon symmetry. This symmetry is an ex- 
pression of the natural instinct for aesthetic order before it has 
become aware of more subtle modes of achieving balance. 

Magnificent imitators of natural form as they were — at all 
events, at some periods of their six or seven thousand years of 
history— they never in their mural painting, as distinct from their 
sculpture, sacrificed clarity of meaning to beauty or truth of 
expression. Hence their custom of representing the human figure 
partly en face, partly in profile, so that one might sec both legs 
and feet, both shoulders, arms and hands. To think of Egyptian 
mural decoration as an expression of aesthetic pleasure would 
therefore l>e manifestly wrong; what aesthetic pleasure might be 
derived was, if not an unconscious result, at all event no more 
than a means to an end. Indeed, Egyptian art appears to have been 
the source of all that kind of art which became eventually not 
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only conscious but self-conscious and, so to speak, self-sufficient. 

What is true of Egyptian art is true to a great extent also 
of that of the neighbouring civilization of Mesopotamia com- 
prising the Babylonian, or Chaldaean, the Assyrian and the Per- 
sian empires, and covering a period from 4000 to 333 b.c. 

Greece. — The Greeks painted the structural features of their 
temples and even coloured their sculpture, but we know little about 
their painting except from their literature. This may be because it 
was not truly mural, but hung on the walls in wooden frames. 
Moreover, from their habit of personifying time, place and event, 
and the addition in script of the names of the persons represented, 
which we notice on their vases, we may judge that their method 
of composition was not aesthetic but ideological. The Parthenon 
shows a curious contradiction in aesthetic notions; for, whilst the 
tympana or gable-fields are decorated with figures that are roughly 
symmetrical in arrangement and follow the triangular shape of 
the architecture, they have no organic rhythm, they do not belong 
together. On the other hand, the sculptured frieze, with its rhyth- 
mical procession of horsemen, is the most magnificent decora- 
tion of that part of architecture imaginable, precisely because 
it has the two fundamentals, continuity and variety. 

Rome. — Roman pictorial art, like sculpture, followed the Greek, 
but in mural decoration the Romans have invented a style pecu- 
liar to themselves. They are the inventors or, at all events, the 
exploiters of that form of painted ornamentation known as “gro- 
tesque,” which had originally not the connotation of the bizarre 
with which it is invested now, but only indicated a stylized and 
decorative composition of human, animal and plant forms — espe- 
cially used for the filling of long and narrow spaces such as that 
of pilasters. Typical of their domestic interior decoration is that 
found in Pomixdi; it was mural painting in the fullest meaning 
of the word. The walls were made to resemble feigned architec- 
tural “scenes”; the wall, itself usually coloured (Pompeian) red, 
sometimes yellow or, more rarely, blue or green, was divided 
horizontally in three parts by means of a narrow frieze and dado, 
and, at intervals, vertically with devices of feigned architectural 
“prospects.” The centres of the main fields of the walls were 
embellished either by a mural subject picture or by small iso- 
lated figures appearing as it were to be floating in space; the 
dado, often representing a niche or architectural rece.ss, also 
contained little compositions of landscape or still life, whilst the 
frieze and margins of the wall might have fanciful embellish- 
ments of “grotesques,” festoons or abstract pattern. The im- 
pression of Pompeian decoration is, with its incidents of gam- 
bolling “putti,” doves and quaint attempts at trompe-Voeily is 
light and playful and reminds one in spirit at least of the decora- 
tions of the T8th century in France, the “Rococo.” As regards 
the more ambitious subject paintings which formed part of the 
walls — such as the celebrated Aldobrandini- Wedding, now in the 
Vatican, dating from the 1st century a.d., which was discovered 
in 1606 and then created a sensation — it is clear that they are 
infinitely more modem in feeling than the art of the middle ages 
and the paintings before Raphaels time; but they are less “decora- 
tive,” not only than mediaeval art but also than the paintings of 
Egypt, Crete or Assyria. 

A more vital form of decoration which the Romans received 
by way of the Greeks from Asia and Egypt is mo.saic. The well- 
known “Battle of Alexander” from the “House of the Faun” in 
Pompeii gives one some idea of the technical skill with which the 
mosaicist was able to translate into mosaic a picture designed 
originally in another medium; the original of this subject is sup- 
posed to have been a Greek painting. Mosaic, indeed — ^apart 
from its use as a floor covering — ^took the place of mural painting 
in Byzantine times. 

Th'e Near East. — Pi fresh development in mural painting took 
place when Islam came upon the scene and spread from Arabia 
cast and west so far as India and Spain. The Arabs and the Jews 
kept alive the scientific and abstract philosophic culture of the 
Greeks which Christianity destroyed. They were the scientists, 
mathematicians and geometricians of their era; furthermore their 
religion forbade them the representation of natural forms. Out 
of these two conditions sprang the logical, intricate yet marvel- 


lously beautiful and consistent style of their decoration. Its 
beauty was formal and abstract; but it is against human nature 
to create or to be satisfied with pure aesthetics, that is to say, 
beauty without associative significance. They therefore extracted 
from their science the ingenious geometrical forms which charac- 
terize their ornament, whilst their picturesque script took the 
place of pictorial representation and so invested the decoration 
with meaning. The gold script on blue ground, the primary col- 
ours used to embellish the geometrical ornament, carved on 
stucco in relief, and their very original “stalactite” ceilings com- 
bined to give their mural decoration an effect of clear-cut yet 
romantic splendour not surpassed by any other style. The best- 
known specimen of Saracenic decoration is the Alhambra at Gra- 
nada, dating from the middle of the 13th century, but magnifi- 
cent earlier examples are in the mosques of Jerusalem, Damascus 
and Cairo. In the use of script, the Saracenic decorators were, 
perhaps, only rivalled in ingenuity by the Mayas of Central Amer- 
ica who evolved a decorative effect with literary meaning from the 
.square which appears to have been the unit, not only of their 
ideograms but of their architecture in general. 

The Renaissance* — Mural painting fell into disuse as the 
highest form of mural decoration when mosaic took its place: 
but it may, perhaps, be doubted whether until the Renaissance it 
had ever taken the foremost place in decoration — sculpture being 
probably regarded as superior. When next we meet with the 
remains of wall paintings, during the loth to 14th centuries— 
virtually the “Gothic” era — they arc inferior in decorative value 
to that most wonderful of all decorative devices, stained glass 
iq.v.) and even to taj^estry. {See Tapestry.) The painted 
chamber is, at all events, always one of less importance in a 
palace than the rooms decorated with arras and tapestry — an art 
which incidentally the Christian world owes to the preservative 
energy of the Saracens. 

Mural painting owes its eminence as a fine art — that is to say, 
as distinct from pure decoration — to a movement towards a re- 
turn from Byzantine formalism to nature. This movement in 
so far as it was religious is associated with St. Francis and in so 
far as it was artistic with Giotto. Giotto was a realist — his aims 
were naturalistic, i.e., directed towards discovering means of 
greater verisimilitude. This is perhaps best proved by compari- 
son of the paintings of the later upper chapel in Assisi with those 
of the earlier lower chapel The latter obey the architecture to 
a far greater degree and have in consequence a much more deco- 
rative effect than those in the upper chapel which are mainly a 
series of story pictures. In Masaccio’s paintings, Byzantine 
formalism is overcome; the misc cn schte is more natural, but 
also the decorative value is not so pronounced. 

In Fra Angelico’s art we have a reaction; no progress is made 
in naturalism, but a truer sense of decorative values, within the 
area of each picture, is discernible. In the art of his pupil, 
Benozzo Gozzoli, however, we find a strongly pronounced deco- 
rative sense best seen in the so-called “Journey of the Magi” in 
the Riccardo palace in Florence. This is in the main due to 
Gozzoli’s concentration upon forms and colours as such; they are 
to him all of equal interest whether they happen to belong to men 
or dogs, to trees or rocks — they are all considered in relation to 
the scheme as a whole. In spirit, therefore, if not in form, they 
are akin to the Flemish tapestries which reached their best period 
at about the same time, the latter part of the 15th century. 

It is no exaggeration to say that decorative painting was, as a 
conscious aesthetic effect, misinterpreted by the great painters of 
the Renaissance. The interest in natural form, the discovery of 
Greek sculpture, and the very fact that the painters educated 
themselves from these sculptural models account for the fact that 
the solid qualities of the figure, the suggestion of the third di- 
mension, became the preoccupation of these masters, who aimed 
at realism and, it may be added, were expected to do so. In 
Correggio’s agreement for the frescoes in the Parma cathedral, 
dated Nov. 3, 1522, it was expressly stipulated: “That he shall 
engage to paint the choir, the arcades and arches with their 
mouldings and all the wall space in the chapel decorating these 
with given subjects which shall either be imitations of life or 
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MOSAICS AND FRESCOES 


1. Interior of the Lower Church of St. Francis, at Assisi. Itaiy. Frsbroes 

(c. 1300) In the vaultinu above the high altar, repre'enting ths 
Mystic Marriage of St. Francis with Holy Poverty. Chastity. Obedi- 
ence. and St. Francis In glory, are ascribed to Giotto or to one of his 
pupils 

2. Facade of Orvicto Cathedral (begun In 1310). showing the use of 

mosaics for exterior wall decoration 

3. Interior of the Basilica of St. Paul’s Outside the Walls, Rome, founded 

in 386. The space above the triumphal arch is filled w.th a mosaic 
decoration executed under Galla Placidia; portraits in mosaic of all 
the popes from St. Peter to Benedict XV. form a frieze around the 
nave walls below the clerestorey windows 


4. "The Rout of San Romano,” one of a group of three frescoes painted 

by Paolo Uccello fl5th century) for decoration of the Palazzo Medici. 
Florence. Now in the National Gallery, London 

5. Interior of the Sistinc Chapel of the Vatican, showing above the altar 

"The Last Judgment," by Michelangelo f 1475-1564). The veiling 
also is entirely covered with frescoes by Michelangelo, arranged in a 
symr.otriLai architectural grouping. The frescoes on the side walls 
are by Botticelli, Ghirlandaio, Perugino, Pinturicchio and other 
painters of the Renaissance 

6. "The Crucifixion,” by Tintoretto (Jacopo RoLusti, 1518-94), In the 

Scuoia di San Rocro, Venice 
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MURAL PAINTINGS AND TAPESTRIES 


1. “The Last Supper," by Andrea del Sarto (1519). Flfjrentlne, on the wall 

of the refectory in the Abbazia di San Saivi, near Ruvezzano, Tuscany 

2. "The School of Athens." by Raphael (Raffaello Sanzio. 1483-1520), 

in the Stanza della Signatura. the Vatican. The scene represents the 
triumph of Philosophy with Plato and Aristotle as the centre of a 
gathering of philosophers and scholars of all the ages 

3. Sale del Maggior Consiglio, Doges Palace, Venice. The walls are 

decorated with large canvases by the brothers Tintoretto, and other 


16th century painters. On the entrance wall is "Paradise." by Jacopo 
and Domenico Tintoretto. It is 72 by 22 ft., and is said to be the 
largest oil painting in the world 

4. Gobelin tapestries used as wall decoration in the Palace of Versailles, 

Franco. In the 17th century such tapestries replaced mural paintings, 
but wore designed in the manner of paintings, with borders imitating 
the carved and gilt frames of the period 

5. Sketch for a ceiling painting by Tiepolo (1727—1804), Venetian 
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of bronze or marble, according as the place may demand. . . 

It is for such reasons that all the famous masters of the 
Renaissance as, for example, Piero della Francesca, with his deco- 
rations in S. Francesco, Arezzo, Signorelli in the cathedral of 
Orvieto, Pinturicchio in the Appartamenti Borgia in the Vatican, 
Raphael in the Stanze there, Michelangelo in the Sistine chapel, 
must all be appreciated as painters, as creative artists, but not 
decorators pure and simple. Their object w’as to create an illu- 
sion of space which should destroy the architecture, not pre.serve 
it. This architecture-destroying aim is visible also in the work of 
one of their best masters, Correggio, though his earlier work, the 
decoration of the convent of S. Paolo in Parma, shows, especially 
in the ceiling of the dome, a better compromise, since by means 
of a trellis work of vine leaves from which arc hung branches of 
fruit he preserves the structure of the architecture. If illusion- 
creating and architecture-destroying qualities are to be regarded 
as characteristic of mural decoration then Raphael, Michelangelo, 
Correggio, Tintoretto were great decorators and Tiepolo the last 
and perhaps greatest of them all. 

How confused the ideas in this respect were may he judged 
from the fact that when in the 17th century tapestries (Gobelins) 
once more replaced mural paintings they were designed in imita- 
tion of oil paintings and bordered not by “verdures” — the flow- 
ered pattern of the earlier tapestries — but by imitations of the 
carved and gilt frames of the time. 

The 18th Century. — ^W’hat is probably the best period in 
Euroiicari decoration is the French of the 18th century, in which 
a perfect consistency ran through every part of interior architec- 
ture and every piece of furniture, down to the .smallest article — 
such as a snuffbox. Although painting was widely used for the 
decoration of almost every conceivable object, it is .significant 
that wall paintings fell into comparative disfavour, mirrors being 
preferred as wall decorations. Boucher, however, is typical of 
such painted decoration as there was in France. It is also to 
be noted that serious ea.sel picture painting had almost ceased; 
Chardin, the only serious painter of the age, was soon “despised 
and rejected.’^ This attitude is also characteristic of the only 
complete English style of decoration, that of the brothers 
Adam. The great English portrait pahiters certainly furnished 
Lhe walls with their portraits, but the decorative picture was hung 
over the mantelpiece and doors — often not even properly filling 
Lhe space of the panel — or let into medallions in the ceiling where 
it soon blackenecl and became unsightly. Mention must, however, 
Lie made of the hand painted wallpaper, done in imitation of 
Chinese models, or even imported from China. 

The 19th Century. — ^As a result of the industrial and political 
revolutions, decoration, and with it mural painting, disappeared 
as a natural expression of culture from civilization. Where there 
is not one dominating spirit such as that of the tribe, the village 
:ommunity, the church, the prince, the aristocracy, there the 
soil out of which the life of decoration grows becomes sterile 
ind has to be artificially fed. This happened in European civiliza- 
Jon during the 19th century. There was no class which de- 
manded mural painting as an expression of its social significance, 
lowever laudably, if wrongly, artists like Haydon tried to press 
its need. Commercial manufacture took the place of the hand; 
he craft of decoration slipped into the offices of commercial con- 
Lractors who employed “hands,” no longer craftsmen with a 
Lradition behind them. 

Individual efforts at the resuscitation of mural decoration were 
made by German artists, notably Peter von Cornelius (17^3^ 
1867) who painted the Casa Bartholdy in Rome in iSii and many 
others in Munich and Berlin, and his pupil Wilhelm von Kaul- 
lach (1805-74), whose decorations in the Neues museum, painted 
n a kind of fresco, are his chefs-d’oeuvre. 

Under German influence Lord Leighton painted his two lun- 
ettes in the Victoria and Albert museum, London, of which one, 
‘the Arts of War,” is a really admirable example of true mural 
painting, both in design and technique. Ford Madox Brown de- 
serves mention in this connection on account of his wall paintings 
in the Manchester town hall, though they are more successful as 
story-telling pictures than as decoration. 
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To William Morris is mainly due the revival of the interest 
in interior decoration which has spread throughout the world, but, 
in his scheme, mural painting as such was not understood, he 
having rather Gothic stained glass, tapestries and textiles in mind 
for the purpose, and employing Burne-Jones to design the for- 
mer. During this time Puvis de Chavannes made a noble attempt 
to create a new logic of mural painting which would exclude any 
tricks of illusion, but would pre.serve the .sense of the wall. To 
that end he simplified his drawing, distributed his points of in- 
terest by the arrangement of his figures and bound the composi- 
tion together by a landscape setting which fulfilled its function 
as a foil and background without “making a hole in the wall.” 
The principal means by which he achieved the desired flatness 
was the restriction of his palette to a scheme of grcy-blucs and 
grey greens. One of his ablest successors is Maurice Denis who, 
acting on similar principles of simplification, added nevcrthele.ss 
more gaiety — ro.se pinks — to his palette 

Two great American painters, John Singer Sargent and Edwin 
Abbey, tried their hand also at mural painting, but the former 
was too much of a nature imitator, the latter too much of an 
illustrator to solve the problems satisfactorily. So with Albert 
Besnard of France. 

Modern Decoration. — Modern conditions have pieventcil the 
traditional development of a true style in decoration. 

All that such a decorator can hope to achieve in the circum- 
stances is the creation of an aesthetic unity within such limits as 
the purix).se of the building and the architectural setting of the 
space he is to cover with a painting will permit. 

Fresco painting and its various methods, “in which carbonate 
of lime is formed and enclo.ses (he colours applied to the wet 
w^all” («T Hamilton Jacks on Mural Painting), are laborious 
and unsuitable for damp climates. A more convenient medium is 
distemper or tempera painting, in which the colours arc bound 
by egg, size or gum. 

Yet another is the wax medium, not the old encaustic proce.ss, 
but one recently invented: it has the advantage of being as easily 
handled as oil colours and of producing a pleasing surface which 
is not so dull or “mat” as fresco nor so shiny as ordinary oil 
painting. There is, however, also a method of using oil as a 
vehicle without producing a shiny surface. 

Whatever medium be employed, the ])rincipal thing is that the 
design should be conceived in the si)iril of the architecture which 
the mural painting is to decorate, and by the term decorating is 
here meant not only an adornment envisaged but, for less am- 
bitious schemes, a feeling of physical and mental comfort. 

The next consideration is that the design as such should 
form a connected whole, so that the eye, passing from one wall 
to the next, should travel by plea.sant successive stages. This 
means that if there are .several paintings there 'must be a uniform 
scale to link them together, a uniformity that is not only in the 
scale of the design but also its colours. It may be better to 
paint, for example, a historical personage who is known to have, 
worn a red cloak on that occasion in a grey one if grey will fit 
better into the general scheme, or to paint the trees blue or 
brown rather than green if that produces a better harmony. In 
short, a mural painting should be treated as if it were a page in 
a book of poetry and not as a chapter in a tome of history. 

Having thus determined the general scheme and the details of 
composition, the artist makes a series of sketches trying out 
various ideas and possibilities of composition and ultimately 
deciding on those which best .seem to fulfil the condil ions impo.se(l. 
He next makes the many necc.ssary studies from life and ulti- 
mately draws, from memory rather than from the models, the 
cartoon, that is to say, the outlines of the design in the actual 
size of the painting. He then transfers the cartoon by tracing to 
the wall, or to the canvas, which latter should be fixed to the 
wall by “marouflage” — a kind of glue partly formed of the 
remains of brush washings. The wall or canvas is now ready 
for painting. 

As a matter of aesthetic effect, it is well to remember that 
colours have a different carrying power, so that those parts of 
the wall which are in shade must be treated differently from those 
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which are in light, and the colours in any case so orchestrated 
that they, as it were, hold each other in the same plane ; otherw:ise 
the painting will look restless or patchy like a faded Gobelin. 

It is further necessary to distribute the interest of the design 
over the whole surface, otherwise the effect of decoration will be 
lost, and, in the most favourable circumstances, a purely pictorial 
interest result; for whilst easel pictures are a form of art in 
which concentration of interest within the frame is permissible 
and even desirable, mural paintings should have their interest so 
distributed that they fulfil their function, which is to decorate 
the larger architectural unit, like a pattern. For this reason, too, 
the decorator or his patrons should consider whether the archi- 
tecture is of a kind that calls for mural paintings and would not 
perhaps be better served by ornamentation with colour of the 
architectural parts bearing the wallspaces to be covered with 
abstract pattern. The ceiling offers particular difficulties. If it 
must be painted otherwise than with simple colour or architec- 
tural ornament at all, it is best to treat it as lightly as possible 
so as not to give its representations of nature the appearance 
of physical weight, and moreover to see to it that its main 
design links up architecturally everywhere with the walls so as 
to give the figures or other features a visible means of support — 
as Correggio did in the S. Paolo or Tiepolo in the Escorial 
ceilings. The mural painter’s task is now the more difficult as he 
has the distracting experience of many styles of different ages 
and climes before his eyes or in his mind. The tendency in Eng- 
land is towards a thin early Italian drawing and colouring, whilst 
on the Continent everywhere extravagance, cither in subject or 
in treatment, down to perfect abstraction is in vogue. Every form 
of design is justifiable, provided it keeps within the spirit of the 
environing architecture and the purpose of the building. “Jazz” 
pattern in a church would be as unsuitable as “church” pattern 
in ball-, bath- or bed-room. (F. Bn.) 

Bibliography. — Sec the art section of bibliographies to articles on 
various countric.s, also those on individual masters, and Greek Art, 
R()MA.n Art, Fresix), etc., and works on the general history of art, 
such a.s A. Venturi, Storia dclV ArU Italiana (15 vols., Milan, j 901-28). 
M. Jourdain, En^lhh Interiors in Smaller Houses, 1660^28^30 (1923), 
may be consulted. See also F. Hamilton Jackson, Mural Painting 
(1904) ; G. Ronchetti, Pitlura Muralc (1911) ; C. J. Wall, MediaevA 
Wall Paintings (1914). 

MURANO, an island in the Venetian lagoon about i m. N. 
of Venice. Pop. (1921) 5,131 — in the i6th century about 30,000. 
It was a favourite resort of the Venetian nobility before they 
began to build their villas on the mainland; and in the isth and 
1 6th centuries its gardens were famous. 

The town is built upon one broad main canal, where the tidal 
current runs with great force, and upon several smaller ones. The 
cathedral, SS. Maria e Donato, is a fine basilica, of the 9th-i2th 
century. The pavement (of iiii) is richly inlaid, and the mosaics 
of the tribune are remarkable. The beautiful exterior of the 
tribune has been well restored. The church of St. Peter the 
Martyr contains a fine picture by Gentile Bellini and other works. 
Murano has from ancient times been celebrated for its glass 
manufactories. (See Glass.) 

The island of Murano was first peopled by the inhabitants of 
A It in uni. It originally enjoyed independence under the rule of 
its tribunes and judges, and was one of the 12 confederate islands 
of the lagoons. In the 12th century the doge. Vital Micheli II., 
incorporated Murano in Venice and attached it to the Sestiere of 
S. Croce, placing it under a Venetian podesta. 

MURAT, JOACHIM (1767-1815), king of Naples, younger 
.son of an innkeeper at La Bastide-Fortuniferc (Lot), was born on 
March 25, 1767. He studied canon law at Toulouse, but enlisted 
in a cavalry regiment, from which he was dismissed in 1790 for 
insubordination. Through the good offices of J. B. Cavaignac, 
he was enrolled in the New Constitutional Guard of Louis XVI. 

In 1795 he met Napoleon Bonaparte, whom he assisted on (he 
i3lh Vendemiaire, and to whom he acted as first aide-de-camp in 
Italy. He distinguished himself in the campaign of 1796 and 
’97, became commandant at Rome in 1798 and in the same year 
accompanied Bonaparte to Egypt. At the battle of the Pyramids 


he led his first famous cavaliy charge, and for his exploits in 
Syria was made general of division (Oct. 1799). Returning to 
France with Bonaparte, he led into the orangery of Saint Cloud 
the 60 grenadiers whose appearance broke up the Council of Five 
Hundred (i8th Brumaire), and for his success was made com- 
mandant of the consular guard. On Jan. 20, iSoo, he married 
Caroline Bonaparte, youngest sister of the first consul. He com- 
manded the French cavalry at the battle of Marengo, was made 
governor of the Cisalpine Republic, and in 1801, he forced the 
Neapolitans to evacuate the Papal States and to accept the Treaty 
of Florence. As governor of Paris (1804) he appointed the com- 
mission by which the due d’Enghien was tried and shot; in May 
he was made marshal of the empire; in Feb. 1805 he was made 
grand admiral, with the title of prince, and invested with the 
grand eagle of the Legion of Honour. For his prowess as com- 
mander of the Grand Army in the German campaign of 1805, 
Napoleon made him grand duke of Berg and Cleves (March 15, 
1806). He subsequently commanded the cavalry at Jena, Eylau 
and Friedland, and in 1808 was made gcneral-in-chief of the 
French armies in Spain. Though disappointed of the throne of 
Spain, he was made king of Naples on Aug. 1, in succession to 
Joseph Bonaparte. 

King Joachim Napoleon, as he styled himself, entered Naples 
in September, and soon after wrested Capri from the British. 
At Naples he set up a sumptuous court, created a new nobility, 
nominated marshals, swept away the last relics of the effete feudal 
system, and effectively suppressed brigandage. From the fir.st 
his relations with Napoleon were strained. The emperor up- 
braided him sarcastically for his “monkey tricks” (singeries); 
Murat ascribed to the deliberate ill-will of the French generals 
who served with him, and even to Napoleon, the failure of his 
attack on Sicily in 1810. A breach was averted by Napoleon’s 
invitation to Murat to command the cavalry of the Grand 
Army in the Russian Campaign of 1812; but although Murat dis- 
played his usual intrepidity in the disastrous relreat, his sus- 
picions of Napoleon, and his wife, Caroline, led him to throw up 
his command and return to Naples in December. The battle of 
Leipzig found him again at Napoleon's side, but on Oct. 16, Met- 
tcrnich opened a separate negotiation with him, and feeling that on 
his acceptance of Austrian advances depended his chance of con- 
tinuing a king, Murat agreed to withdraw his support from 
Napoleon if his throne were guaranteed by England and Austria. 
Having obtained the emperor’s leave to return to Naples, he en- 
tered that city on Nov. 4, and immediately made overtures to 
the allies through the Austrian envoy. On Jan. 11, 1814, a treaty 
was signed by which Austria guaranteed to Murat the throne of 
Naples, and promised her good ofliccs to secure the assent of the 
other Allies. Secret articles further stipulated that Austria would 
endeavour to secure the renunciation by Ferdinand of his rights 
to Naples, in return for an indemnity to hasten the conclu.sion 
of peace between Naples and Great Britain, and to augment the 
Neapolitan kingdom at the expen.se of the States of the Church. 

^leanwhile Murat had formally broken with Napoleon and on 
Jan. 16, the French envoy left Naples. But he now became the 
cat’s-paw of the Allies, who, with the exception of Austria, refused 
to recognize his title. At the opening of the Congress of Vienna, 
Talleyrand affected not to know “the man” who was referred to 
as “the King of Naples,” and his attitude was representative of 
the other congressistes who wished for the restoration of the 
Bourbons. The tortuous diplomatic proceedings which ensued 
roused Murat’s su.spicions, and, breaking with Austria as he had 
formerly broken with Napoleon, he determined to secure his 
throne by proclaiming the cause of united Italy. Already popu- 
lar with the Neapolitans, his chances of success were enhanced 
by the escape from Elba of Napoleon, with whom he had been 
corresponding, but as soon as he mobilized his troops, the Allies 
commissioned Austria to deal with him. Ferdinand IV. was to 
be restored to Naples, on promising a general amnesty and giving 
guarantees for a “reasonable” system of government. Meanwhile 
Murat’s popularity in Naples had waned, and his troops were 
routed at Tolentino on May 2; Austrians advanced on Naples, 
Ferdinand IV. was restored, while Queen Caroline and her children 
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MODERN ENGLISH AND FRENCH WALL DECORATIONS 

1. Mural dfifiorations by Puvis Chavannes (1824-98), French, rn the 

wails of the Sorbonnc, Paris 

2. “The Romans Building," a wall decoration by Ford Madox Brown 

(1821-93), English. In the Manchester town hall 


3. “Faa Iheihe" by Paul Gauguin (1848-1903), French, one of the 
pioneers of the Post-Irnpressionist movement. This decoration, a 
Tahiti subject in Gauguin's later style, is now in the National Gallery, 
London 
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1. ■Thfc Arts of War.” one of two lunettes by Lord Leighton (Frederick 4. “Sylvie" by Jean Dupas, French, contemporary. In the salon of the 

Leighton, 1830-96). In the Victoria and Albert Museum S.S. “lie de France" 
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3. “The Golden Tree and the Achievement of the Grail by Edwin Austin , ». • u »>• e & a lu i i it. 

Abbey (1852-1911). The last panel of the series of the Holy Grail. 

a frieze decoration in the Boston Public Library ‘"e Boston Public Library 
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were deported to Trieste. 

Murat himself escaped to France, where his offer of service 
was contemptuously refused by Napoleon. He hid for a while 
near Toulon, with a price upon his head, then, after Waterloo, 
refusing an asylum in England, he sailed for Corsica, where he 
was joined by a few rash spirits who urged him to attempt to 
recover his kingdom. Refusing Mctternich s offer to allow him 
to join his wife at Trieste and to secure him a position and a 
pension, Murat sailed for Calabria on Sept. 28, with a flotilla of 
six vessels and about 250 men. Four of his ships were scattered 
by storm, one deserted him. and on Oct. 8, he landed at Vizzo with 
only 30 men. Captured almost immediately, he was imprisoned 
at Pizzo, and on Oct. 13 was court -mart iallcd and shot. 

He was the most dashing cavalry leader of the age. Rash, 
hot-tempered and brave, he was adored by the troops, who fol- 
lowed him against the most terrible odds. Napoleon lived to 
regret his refusal to accept his services during the Hundred Days, 
declaring that Murat s presence at Waterloo would have in.spircd 
the cavalry charges and might have changed defeat into \ictory. 

By his wife Maria Annunciata Carolina, Murat had two sons. 
The elder, Nai’oi.kom Achillk Murat (iSoi-1847 ), during his 
father’s reign prince royal of the Two Sicilies, emigrated about 
1821 to America, and settled near Tallahassee, Florida, where in 
1826-1838 he was postmaster. In 1826 he married a great-niecc 
of Washington. He published Lettres (Vun citoyv.n des Etats-Unis 
d un df sesamis d' Europe (Paris, 1830); E^aquhse morale et poli- 
tique des ktats-Vnis {ibid., 1832); and Exposition des prinriprs 
du ^onvernement republicain tel qidil a ete perfectioimS e.n 
Ameriqnv {ibid., 1833). He died in l^'lorida, on April 15. 1847. 

The second son, Napolkcjn Lucikn Chari.ks Mi;rat (1803- 

1878) , created prince of Ponte Corvo in 1813, lived with his 
mother in Austria after 1815, and in 1824 started to join his 
brother in America, but was shitiwrecked on the coa.st of Spain 
and held for a while a prisoner. Arriving in 1825, two years later 
he married in Baltimore a rich American, Georgina Frazer (d. 

1879) ; but her fortune was lost, and for some years his wife 
supported herself and him by keeping a girls’ school. After sev- 
eral abortive attempts to return to France, the revolution of 1848 
at la.st gave him his opi>ortunity. He was elected a member of 
the Constituent Assembly and of the Legislative Assembly (1849), 
was minister plenif)otcnliary at Turin from (October 1849 to 
March 1850, and after the coup d^elat of Dec. 2, 1851, was made 
a member of the consultative commission. On the proclamation 
of the empire, he was recognized by Napoleon III. as a prince 
of the blood royal, with the title of IVince Murat. He died on 
April 10, 1878, leaving three sons and two daughters, (i) Joachim, 
Prince Murat (1834-1901) in 1S54 married Malcy Berthier, 
daughter of the Prince de Wagram, who bore him a son Joachim 
(b. 1856) who succeeded him as head of the family, and two 
daughters, of whom the younger, Anna (b. 1863;, became the 
wife of the Austrian minister Count Goluchowski. (2) Achille 
(1847-1895) married Princess Dadian of Mingrelia. (3) Louis 
(b. 1851), married in 1873 to the widowed Princess Eudoxia 
Orbeliani {nee Somov), was for a time orderly officer to Charles 
XV. of Sweden. (4) Qiroline (b. 1832) married in 1850 Baron 
Charles de Chassiron and in 1872 John Garden (d. 1885). (5) 
Anna (b. 1841), married in 18O5 Antoine de Noailles, due de 
Mouchy. 

Bibliography. — See. A. Sorel, L Europe el la rivolution francaise 
(8 vols., 1885-92) passim, but especially vol. viii. for Murat’s policy 
after 1812; Helfert, Joachim Murat, seine letzlen Kdmpfe und sein 
Ende (Vienna, 1878) ; G. Romano, Rirordi muratiani (Pavia, 1890) ; 
Correspondance de Joachim Murat, Juillet 1791-Juinet 1808, ed. A. 
Lumbroso (Milan, 1899) ; Count Murat, Murat, lieutenant de 
Vempereur en Espagne (1897) ; Guardionc, Gioacchino Murai in Italia 
(Palermo, 1899) ; M. H. Weil, Prince Eugme et Murat ($ vols., 1901- 
04) ; Chavenon and Saint-Yves, Joachim Murat (1905) Lumbroso, 
L^Agonia di un regno; Gioacchino Murat al Pizzo (Milan, 1904)* 
See also the bibliography to Napoleon I. 

MURATORI, LUDOVICO ANTONIO (1672-1750), 
Italian scholar, historian and antiquary, was born of poor parents 
at Vignola in the duchy of Modena on Oct. 21, 1672. Having 
taken minor orders in 1688, Muratori took his doctorate in Taw 
before 1694, was ordained priest in 1695, and appointed by 


Count Carlo Borromeo one of the doctors of the Ambrosian 
library at Milan. From manuscripts now placed under his charge 
he made a selection of materials for several volumes {Anccdota), 
which he published with notes. He returned to Modena in 1700, 
on the invitation of the duke, as keeper of the archives. The 
preparation of numerous valuable tracts on the hi.story of Italy 
during the middle ages, and of dissertations and discussions on 
obscure jxiints of historical and antiiiuarian interest, ns well as 
the publication of his various philosophical, theological, legal, 
^metical and other works alisorbed the greater part of his time. 
These brought him into communication with the most distin- 
guished scholars of Italy, France and Germany. But they also 
exposed him in his later years to envy. His enemies spread 
abroad the rumour that the pope, Benedict XIV., had di.scovered 
in his writings passages savouring of here.sy, even of atheism. 
Muratori appealed to the pope, and was assured of his protec- 
tion. Muratori died on Jan. 23, 1750. 

Muratori is rightly regarded as the “father of Italian history.” 
T'his is due to his great collection. Rerum italicarum scriptores, 
to which he devoted about 15 years’ work (28 vols., 1723-38). 
This was followed by a series of 75 disserlations on mediaeval 
Italy {Antiquitates italicac medii aevi, 6 vols., 1738-42). To 
these he added a Novus thesaurus inscript ionum (4 vols., 1739- 
43), which was of great importance in the development of 
epigraphy. He then .set about a popular t real men! of the his- 
torical sources he had published. These AimiU d' Italia (1744-49) 
reached 12 volumes, but were inijx'rfect and arc of little value. 
In addition to this national enterprise (the Script ores were j^ub- 
lished by the aid of the Socicti palatina of Milan) Muratori 
published Anecdota ex Limbrosianne bibliothecae rodd. (2 vols., 
Milan, 1697, Padua, 1713); Anecdota graeca (3 vols., 

Padua, 1709); Antirhita Estens (2 vols., Modena, 1717); Vita o 
rime di E. Petrarca (J711), and Vita ed opere di L. Castedwfro 
(1727). In biblical scholarship Muratori is famous as the dis- 
coverer of the so-called Muratorian Canon, iIk! name given to a 
fragment (.85 lines) of early Christian lileraliire, which he found 
in 1740. enibedded in an 81h-cenlury codex which forms a 
com|x*ndium of theological tracts followed by the five early 
C'hrislian creeds. The document conlains a list of the books of 
the New Testament, a similar list concerning the Old Tt?stament 
having apparently preceded it. T'here is little doubt that it was 
composed in Rome, and we may date it about the year 190. It 
i.s the earliest document known which enumcratci- the books in 
order. It is interesting to notice the coincidence of the com- 
piler’s list with the evidence gained from Tcrlullian for Africa and 
from Irenaeus for (iaul and indirectly for Asia Minor. 

Muratori’s Letters, with a Life, prefixed, were published by Lazzari 
(2 vols., Venice, 1783). His nephew, F. G. Muratori, also wrote a Vita 
del telebre Ludov. Ant. Muratori (Venice, 1756). See also A. G. 
Spineili, “Bibliogruphia dcllc lellere e stainpa di I.. A. Muratori,” in 
HoUelinn delV instilulo storico italiano (1888), and Cardurci’s preface 
to the new Scriptures. The Muratorian Canon is given in full with a 
translation in H. M. Gwatkin’s Selections from Early Christian Writers, 
It is also published as No. 1 of H. Lietzmann’s Kleine Texte fur theo- 
logische Vorlcsungen (Bunn, 1902). See also Journal of 'rheological 
Studies, viii. 537. 

MURAVIEV, MICHAEL NIKOLAIEVICH, Count 
(1845-1900;, Russian statesman, wus born on April ig, 1845. He 
was the son of General Count Nicholas Muraviev (governor of 
Grodno), and grandson of the Count Michael Muraviev, who be- 
came notorious for his drastic measures in stamping out the Polish 
insurrection of 1863 in the Lithuanian provinces. He was educated 
at a secondary school at Poltava, and was for a short time at 
Heidelberg university. In 1864 he entered the chancellery of the 
minister for foreign affairs at St. Petersburg, and was soon after- 
wards attached to the Russian legation at Stuttgart. He served in 
various European capitals, and finally became minister al Copen- 
hagen. In Denmark he was brought much into contact with the 
imperial family, and on the death of Prince Lobinov in 1897 be 
was appointed by the Tsar Nicholas II. to be his minister of 
foreign affairs. As regards Crete, Count Muraviev’s policy was 
vacillating*; in China his hands were forced by Germany’s action 
at Kiaochow. But he acted with singular lighete with regard at 
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all events to his assurances to Great Britain respecting the leases 
of Port Arthur and Talienwan from China; he told the British 
ambassador that these would be “open ports,” and afterwards 
essentially modified this pledge. When the Tsar Nicholas in- 
augurated the Peace Conference at the Hague, Count Muraviev 
extricated his country from a situation of some embarrassment. 
W'hen Russian agents in Manchuria and at Peking connived at the 
agitation which culminated in the Boxer rising of igoo, the rela- 
tions of the responsible foreign minister with the tsar became 
strained. Muraviev died suddenly on June 21, 1900. 
MURCHISON, SIR RODERICK IMPEY (1792-1871), 

British geologist, was born at Tarradale, Scotland, on Feb. 19, 
1792. Educated at Durham and the military college, Great Mar- 
low, he landed (1808) with Wellesley in Galicia, and was pres- 
ent at the actions of Rori(;a and Vimiera. Under Sir John Moore 
he look part in the retreat to Corunna. 

In 1818 he sold his paternal property in Ross-shire and settled 
in England, where he took to field sports. He soon became one 
of the greatest fox-hunters in the midland counties. Sir Humphry 
Davy persuaded him to attend lectures at the Royal Institution. 
He joined the Geological Society of London, and, with the help 
of W. H. Fit ton, prepared his first scientific paper, read to the 
society in 1S25. In three years he had explored large parts of 
England and Scotland, had obtained materials for three impor- 
tant memoirs, as well as for two more written in conjunction with 
Sedgwick, and had risen to be a prominent member of the 
(ieological Society and one of its two secretaries. He then ex- 
plored with Lyell the volcanic region of Auvergne, parts of south- 
ern France, northern Italy, Tirol and Switzerland. Later, with 
Sedgwick as his companion, he attacked the difficult problem of 
the geological structure of the Alps, and their joint paper giving 
the results of their study is one of the classics in the literature 
of Alpine geology. 

In 1831, at the suggestion of Buckland, he visited the Welsh 
border, to discover whether the greywacke rocks underlying the 
Old Red Sandstone could be grouped into a definite order of suc- 
cession, as the Secondary rocks of England had been made to tell 
their story by W' illiam Smith. For several years he worked in that 
region. The result was the establishment of the Silurian system 
— under which were grouped for the first time a remarkable series 
of formations, each containing distinctive organic remains older 
than and very different from those of the other rocks of England. I 
These researches, together with descriptions of the coal-fields and i 
overlying formations in south Wales and the English border coun- 
ties, were embodied in The Silurian System (1839), illustrated 
with map, sections, pictorial views and plates of fossils. As years 
passed on the types of existence brought to light by him from 
the rocks of the border counties of England and Wales were 
ascertained to belong to a geological period of which there are 
recognizable traces in almost all parts of the globe. Thus the 
term “Silurian,” derived from the name of the old British tribe 
Silures, soon passed into the international vocabulary. 

The establishment of the Silurian system was followed by that 
of the Devonian system, an investigation in which, aided by 
the palaeontological assistance of W\ Lonsdale, Sedgwick and 
Murchison were fellow-labourers, both in the south-west of Eng- 
land and in the Rhineland. Murchison then projected an im- 
portant geological campaign in Russia. He was accompanied by 

E. P. de Verneuil (1805-73) 2ind Count A. F. M. L. A. von 
Kcy.scrling (1815-91), in conjunction with whom he produced a 
magnificent work on Russia and the Ural Mountains (1845). In 
1846 he W'as knighted, and in the same year he presided over the 
meeting of the British Association at Southampton. During the 
later years of his life a large part of his time was devoted to the 
affairs of the Royal Geographical Society, of which he was in 
1830 one of the founders, and he was president 1843-45, 1851- 
53, 1856-59 and 1862-71. He was interested in the work of Liv- 
ingstone. He devoted his last year to the Scottish Highlands, 
where he believed, erroneously, he had succeeded in showing that 
the vast masses of crystalline schists, then supposed to be part of 
what u.sed to be termed the Primitive formations, were really not 
older than the Silurian period, for that underneath them lay beds 


of limestone and quartzite containing Lower Silurian (Cambrian) 
fossils. 

In 1855 Murchison was appointed director-general of the geo- 
logical survey and director of the Royal School of Mines and the 
Museum of Practical Geology in Jermyn street, London. He 
prepared successive editions of his work Siluria (1854, 5th ed., 
1872), which was meant to present the main features of the original 
Silurian System together with a digest of subsequent discov- 
eries, particularly of those which showed the extension of the 
Silurian classification into other countries. In 1863 he was made 
a K.C.B., and three years later was raised to the dignity of a 
baronet. The learned societies of his own country bestowed their 
highest rewards upon him, and he received many foreign honours. 

Murchison founded a chair of geology and mineralogy in the 
University of fiJdinburgh. He died on Oct. 22, 1871. Under his 
will there was established the Murchison medal and geological 
fund to be awarded annually by the Geological Society. 

See Sir A. Geikie, Life of Sir Roderick 1. Murchison (1875). 

MURCIA, a maritime province of south-eastern Spain. 
Pop. (1920), 638,639; area, 4,453 sq.m. It was the first Span- 
ish possession of the Carthaginians, and the Romans included it 
in Hispania Tarraconensis. Under the Moors the province was 
known as Todmir, which included, according to Edrisi, the cities 
Murcia, Orihuela, Cartagena, Lorca, Mula and Chinchilla. The 
kingdom of Murcia, which came into independent existence after 
the fall of Omayyads {see Caliphate) included the pre.sent Alba- 
cete as well as Murcia. It became subject to the crown of Castile 
in the 13th century. Until 1833 the province of Murcia also 
included Albacete. 

The extent of coast is about 75 m. and the mountains 
reach their highest point (5,150 ft.) on the Sierra de Espuna, 
between the Mula and Sangonera valleys. They are rich in iron, 

I copper, argentiferous lead, alum, sulphur and saltpetre. Mineral 
springs occur at Mula, Archena (hot sulphur), and Alliama (hot 
chalybeate). The climate is hot and dry, and agriculture is largely 
dependent on irrigation, which, where practicable, has been car- 
ried on since the lime of the Moors. Wheat, barley, maize, hemp, 
oil and wine (the latter somewhat rough in quality) are produced; 
fruit, especially the orange, is abundant along the course of the 
Segura; mulberries for sericulture arc extensively grown around 
the capital; and the number of bees kept is exceptionally large. 
Esparto grass is gathered on the sandy tracts. Large quantities 
of lead and esparto, as well as of zinc, iron and copper ores, and 
sulphur, are exported. The province is traversed by a railway 
which connects Murcia with Albacete and Valencia ; from Alcan- 
tarilla there is a branch to Lorca and Baza. Tlie chief towns are 
Murcia, the capital, Cartagena, Lorca, La Union, Mazarron, Yecla, 
Jumilla, Aguilas, Caravaca, Tot ana, Cieza, Mula, Moratalla and 
Cehegin. 

MURCIA, the capital of the Spanish province of Murcia; 
on the river Segura, 25 m. W. of the Mediterranean sea. Pop. 
(1920), 141,175. Murcia was a town before the Punic Wars, 
but its name then, and under Roman rule, is not known, though 
some have tried to identify it with the Roman Vergilia. To the 
Moors it was known as Medinat Mursiya. After the fall of the 
caliphate of Cordova it passed successively under the rule of 
Almeria, Toledo and Seville. In 1172 it was taken by the Almo- 
hades, and from 1223 to 1243 it became the capital of an inde- 
pendent kingdom. After its recapture by the Christians, Moorish 
princes continued to rule in name over a mixed population, but 
in 1269 a rising against the suzerain, Alphonso the Wise, led to 
the final incorporation of Murcia (which then included the pres- 
ent province of Albacete) into the kingdom of Castile. 

Murcia has been an episcopal see since 1291. It is built nearly 
in the centre of a low-lying fertile plain, known as the huerta or 
garden of Murcia, which includes the valleys of the Segura and 
its right-hand tributary the Sangonera, and is surrounded by moun- 
tains. Despite the proximity of the sea, the climate is subject to 
great variations, the summer heat being severe, while frosts are 
common in winter. The streets are broad, straight and planted 
with avenues of trees, but the Calle de Plateria and Calle de la 
Traperia are lined with old-fashioned balconied houses, and so 
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narrow that wheeled traffic is not easy. The cathedral, dat- . 
inp from j 388-1467, is in the main late Gothic, but a Renaissance j 
dome and a tower 480 ft. high were added in 1521, while a C'o- 
rinthian facade was erected in the iSth century. Since 1S75 the 
industrial importance of Murcia has steadily increased. Mul- 
berries (for silkworms), oranges and other fruits arc largely 
cultivated in the hiieria, and the silk industry, which dates from 
the period of Moorish rule, is still carried on. Manufactures of ' 
woollen, linen and cotton goods, of .saltpetre, flour, leather and 
hats, have been established. 

MURDER, in law. the unlawful killing of a jxTSon with malice 
aforethought (scr Homicidk ). It is defined by Lord Coke in hi.^^ 
Institutes as “where a person of sound memory and discretion 
unlawfully killeth any reasonable creature in being and under the 
King's I’eace. with malice aforethought, either e.xpre.ss or implied." 

MURDOCK, WILLIAM (1754-1839), Ilritish inventor, 
wa.s born near .Auchinleck, Ayrshire, on Aug. 21, 1754. In 1777 
he entered the employment of lioulton & Watt, in the Soho works 
at Birmingham, and about two years afterwards he was sent to 
Cornwall to suixrintend the fitting of Watt's engines. At Redruth 
he is .said to have carried a .series of experiments in the distilla- 
tion of coal .so far that in 1792 he was able to light his cottage 
and offices with gas. After his return to Birmingham about 1799, 
he made such progress in the discovery of practical methods for 
making, storing and purifying gas that in 1802 a portion of the 
exterior of the .Soho factory was lighted with it in celebration of 
the peace of .Amiens, and in the following year it was brought into 
use for the interior. Murdoik was al.so the inventor of impiirtant 
improvements in the steam-engine. He was the first to devise an 
oscillating engine, of whith hi^ made a model about 17S4; in i7S() 
he was busy — somewhat to the annoyance of both Boulton and 
Watt — with a steam carriage or road locomotive; and in i79() he 
invented the long I) slide valve. He is also believed to haw been 
the real deviser of the sun and jdanet motion patented by Watt in 
17S1, In addition his ingenuity was directed to the utilization of 
compres.sed air, and in 1S03 he constructed a steam gun. He 
retired from l>u.sine.«s in 1830, and died at Soho on Nov. 15, 1839. 

MURE, SIR WILLIAM < i5<H-t65.7), Scottish writer, born 
at Rowallan. Ayrshire, was a member of the Scottish parliament 
in 1643, and took part in tht* English campaign of 1644, and w'as 
wounded at Mar.^ton moor. He wrote Dido and Aeneas: a trans- 
lation (1628) of Boyd of Trochrig's Latin llecatomhe Christiana; 
The True Cnicifixr fur True Catholikes (1629); a paraphrase of 
the P.salms; the IJistorie and Descent of the House of Rowallane; 

A Counter-buff to Lysimachus Nicanor; The. Cry of Blood and of 
a Broken Covenant (1O50); besides much miscellaneous verse. 

A conuiletc edition of his works W'as edited bv William Tough f(»r 
the Scottish Text Societ>' {2 yols., 1898). Murc’s f.utr-Hook, a mu.si- 
cal document of con.'^ideruble interest, is preserved in the Luing collec- 
tion of mss in the library of the University of Edinburgh. 

MURETUS, the Latinized name of Makc Axtoinf. MrKirr 
(1526-1585), French humanist, who was born at Muret near 
Limoges on April 12, 1526. At the age of eighteen he attracted 
the notice of the elder Scaliger and soon made his name as a 
teacher of Latin. Some time before 1552 he delivered .1 course 
of lectures in the college of Cardinal Lemoine at ]\aris, which 
W’as largely attended, Henry II. and his queen being among his 
hearers. His success made him many enemies, and he was thrown 
into prison on a disgraceful char^T. but relea.sed by the interven- 
tion of powerful friends. After a wandering and insecure life of 
some years in Italy, he accepted the invitation of the Cardinal 
Tppolyte d'Este to settle in Rome in i.S59- revi.sited 

France, at the conference at Poissy. He returned to Rome in 
1563. In 1578 the King of Poland invited him to teach jurispru- 
dence at his new’ college at Cracow, but Gregory XIII. induced 
him to stay in Rome, where he died on June 4, 1585- 
- Complete editions of his works: editio princeps. Verona (i727“.^o) ; 
by D. Ruhnken (17S9), by C. H. Frotscher ( 1 834-4 O ; two volumes 
of Scripia selecta, bv J. Frey (1871) ; Variae hrtwnes hy F A. VVoli 
and J. H. Fiisi (1701-1828). Murelus edited a number of classical 
authors with learned ari scholarly notes. His other works include 
Juvenilia et poemata varia, orationes and ephtolav. 

See monograph by C. Dejob (Paris, i88i) : J. E. Sandys, Hut. 
Class. Schol. (and ed., I9®8), ii. I 48 -»S*- 
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HUSEXIDE, an organic nitrogenous substance which crys- 
tallizes from water or alcohol in deep red plates or prisms wdth 
green metallic reflex. It owes its importance to the fact that it 
dissolves in water to a purple red solution or in aqueous caustic 
potash to a bluish purple. The.^o colorations constitute the 
murexide test for uric acid. The reaction is effected by evapo- 
rating either uric acid or urinary calculi containing this acid wdth 
dilute nitric acid. The residue is treated with ammonia and aciue- 
ous caustic potash, when the foregoing colorations are developed. 
Murexide. NHi-C'.sHiO,;N.,.H:(). is the ammonium .salt of purjiuric 
acid, CHH;.(),iN:., its constitution bt‘ing expressed hy the following 
formula (M. Slimmer and J. Slieglitz, 1904): 

ATT - t’O, UO Nir 

C(\ rO; 

\NH-C(t>Nlb) 

it is prepared by heating allo.\antin {tj.v ) with alcoholic ammonui 
(\V. N. Hartley. 190s). 

MURFREESBORO, a city of central Tennessee, U.S.A., 
32 m. S.E. of Nashville, near the Stone river, at an altitude of 
616 It.; county seat of Rutherford county, ll is on Fe(h*ral high- 
ways 41 and 270 and the Nashville, Ghattanooga and S(. Louis 
railway. Pop. (1920) 5,367 (37Vr negroes); (‘stiinated locally at 
10.000 in 1928. Murfreesb.oro is the seal of Tennessee college 
(Baptist; 1906), the Middle Tennessee Slate Teachers college 
(1911 ). and on(‘ of the “child health diMiion.sl rat ions” of the (ami- 
monweallh fund. I'or half a century it has been the* largest red- 
cedar market of the world, and is an impoiiaiU shipjiing point 
for cotton, live stock and dairy products and a large wholesale 
di.stributing centre for groceries and general meichaiiclisi?. There 
are live cotton gins, a co-operative creamery making 2,000.000 
pounds of butter in a yea:, and 27 cliversitied manufacturing 
plants. A city-manager form of government has ojierated since 
J920. Murfreesboro was namtxl after Gol. Hardy Murfree, a 
Revolutionary officer who lived in Tennessee after 1807. It was 
incorjioraled in iSii. and from iSic) to iS.‘5 was the capital of 
the State, which was then moved to Nashville* by a majority of 
only one vote in the h'gislaluie. The* battle of Murfreeslioro 
(.Stone's river) was fought on l)»*c. 31, 1862, and Jan. 2, 1863, 
about 2 m N.W. of the city. The balllefn'ld is now a national 
military park. On July 13, 1S62, (len. Nathan B. I'orresl, in one 
of his brilliant raids, cajitured the city from the lAalerals. It was 
the birth})lace of “Charles ICgberl Craddock” (Mar> N. Murfree). 

MURGER, HENRY (iS.?2-i86i) l-naidi man of lelters, 
was born in Paris. His father was a Gc-rman eoncier^e and a 
tailor. Murger became secretary It) (.’ount Alexei Tolstoi. In 
184S a])j)eared his ct)llerted .sketches called Sfhirs dn la vie dc 
Bohime, This book describees the fornines and misfortunes, the 
loves, studies, amusements and sufferings of a group of imjiecuni- 
Dus students, artists and men of IcMlcrs, of whom Rodolphe rep- 
resent.*^ Murger himself. Murger belonged to a clique of so- 
called Bohemians, the most remarkable of whom, besides himself, 
were Privat d’Anglemont and ('hamplleury. Ia\ Vie de Boltenic^ 
arranged for the stage in collaboration with Theodore Barriere, 
was produced at the Varietc';s cm Nov. 22, 1849, and was a tri- 
umphant success; it formed the basis of I'ucc ini’s opera, La 
Bolieme ( 1898). Murger was a fa.stidious and capriciou.s worker, 
and his years of hard.ship and dissifiation had impaired his health. 
He puhli.shecJ among other works Claude et Marianne in 1851 ; a 
comedy, Le Bonho?nfne Jndis in JH52; Le Bays Latm in 1853; 
Adeline Prof at fonc of the most graceful and innocent if not the 
most original of his tales) in 1853; and Les Bnveurs d*can in 1S55. 
Some years before his death, which took place in a ntaison de 
saute near Paris on Jan. 28, 1861, Murger went to Jive at Marlotte, 
near Fontaincffilcau, where he wrote Le Sabot ( i860). 

See an article by A. dc Pontmartin in the Revue des deux wonder 
(Ort., 1861). 

MURGHAB, a river of Afghanistan, which flows into Rus- 
sian territory. It rises in the Firozkhoi highlands, the northern 
scarp of which is defined by the Bancl-i-'I'iirkestan, and after 
traversing that plateau from east to wc.st it turns north through 
deep defiles to Bala Murghab. Beyond this, in the neighbourhood 
of Maruchak, it forms for a space the boundary-line between 
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Afghan and Russian Turkestan; then joining the Kushk river at 
Pul-i-Khishti (Tash Kupri) it runs north to Mcrv, losing itself 
in the sands of the Merv desert after a course of about 450 m., 
its exact source being unknown. 

MURIATIC ACID: see Hydrochloric Achd. 
MURILLO, BARTOLOME ESTEBAN (1617-1682), 

Spanish painter, son of Caspar Esteban Murillo and Maria Perez, 
was born at Seville in 1O17, and baptized on Jan. i, 1618. His 
y)arents (the father an artisan of a humble class), placed him under 
the painter Juan de Castillo, who was an imitator of the Italian 
School. Castillo's removal to Cadiz in 1639-1640 threw his 
pupil upon his own resources. He was compelled to earn his 
i)read by ])ainliiig rough pictures for the “teria” or public fair 
of Stn ilie. The religious daulis exposed at that, mart were gen- 
erally of as low an order as the prices paid for them. This 
rough and ready practice, jiartly for the market -jilace, partly 
for converts in Mexico and Peru, for whom Madonnas and popu- 
lar saints were produced and shipped off by the dozen, doulgless 
increased Murillo’s dexterity. To this early period belong the 
Madonna giving the ro.sary to St. Dominicus in the Archbishop's 
palace at Seville; a “Madonna’' in the Seville Museum, dark in 
colour and “Tray Lauterio before the Madonna" in the Fitz- 
williarn Mu.seum, Cambridge. Murillo's works at this period arc 
som(‘what harsh in execution, but above the average reached by 
his conlemjioraries at Seville. Struck by the improvement which 
travel had wrought upon the style of his brother artist Pedro 
de Moya, Murillo in 1642 resolved to make a journey to Flanders 
or Italy. He placed his sister, who was dependent on him, under 
the care of some friends, and set out for Madrid. On reaching 
the capital he waited on Velazquez, his fellow-townsman — then 
at the summit of his fortune — and asked for introduction to 
friends in Rome. The master offered him lodging in his owm 
house, and procured him admission to the royal galleries of the 
capital. Murillo here enjoyed the ma.sterpieces of Italy and 
Flanders. The next two years w'cre chiefly .six*nt in copying from 
Ribera, \’andyck and Wlazquez; and in 1644 Velazciuez .sub- 
mitted some of Murillo’s efforts to the king. 

His patron urged him to go to Rome, but Murillo jHcferred 
to return to bis sister and his native Seville. The friars of the 
convent of San Francesco in Seville had about this time deter- 
mined to adorn the walls of their small doi.sler. But the brother- 
hood had no money, and found themselves incapable of employ- 
ing an artist of name. Murillo offered his services, and covered 
the walks with ele\en large jiicfures of remarkable power and 
beauty. Among them were representations of San Francisco, of 
San Diego, of Santa Clara and of San Gil. These pictures were 
executed in his earliest style, commonly called his frio or cold 
.style. If is remarkable for .solidity of vs'orkman.shi]), and in cer- 
tain i)assages recalls the realism of Zurbaran and the young 
Velazquez. 

In 164S Murillo married a wealthy lady of rank, Dona Beatriz 
de Cabrera y Sotomayor, and his house soon became the favourite 
resort of artists and connois.seurs. Murillo now painted the well- 
known “Flight into Egypt." and shortly afterwards developed his 
(iilido or warm style. His outlines became softer and his figures 
rounder, and his colouring gained in warmth and transparency. 
In 1655 he (‘.vecuted his two famous paintings of “.San Leandro" 
and “San Isidoro" at the order of Don Juan Fedi*rigo, archdeacon 
of Carmona, which are now in the cathedral of Seville. These 
are two no!)Ie portraits, finished with great care and admirable, 
effect. His next i)icturi*, the “Nativity of the Virgin,” painted 
for the cathedral, is one of the most delightful specimens of his 
calido style. It was taken by Marshal Soult, and is now in the 
Louvre. In the following year (16561 he painted a vast picture 
of San Antonio de Padua, one of his most celebrated perform- 
ances, which still hang.s in the baptistery of the cathedral. 

The year 1665 saw him engaged on two large semicircular pic- 
ture.s, de.signed by his friend and patron Don Hustino Neve y 
Vevenes, to adorn the walls of the church of Santa Maria la 
Blanca. The first two (now in Madrid) were meant to illustrate 
the history of (he Festival of Our Lady of the Snow, or the 
foundation of the Roman basilica of Santa Maria Maggiore. 


They belong to the first productions of the master, and denote 
the commencement of Murillo s third and last style, known as 
the vapor oso or vapoury. It should be noted, however, that the 
three styles are not strictly separable into date-periods. In the 
vaporoso method the well-marked outlines and careful drawing 
of his former styles disappear, the outlines are lost in the misty 
blending of the light and shade. The remaining pieces executed 
for this small church were a “Virgin of the Conception" and an 
“Allegory of Faith." Soult laid his hands on these also, and the 
former is now in the Louvre, the latter with Mr. Lyne Stephens, 
Lynford Hall, Norfolk. 

HIS GREATEST WORKS 

In 1658 Murillo consummated a task which had hitherto baffled 
all the artists of Spain, and even royalty itself. This was the 
e.stablishing of a public academy of art. By .superior tact he 
overcame the vanity of Valdes Leal and the presumption of the 
younger Herrera, and secured their c.o-op)eration. The Academy 
of Sc\dlle wa.s accordingly opened for the first time in January 
1660, and Murillo and the second Herrera were chosen presidents. 
Passing over some half-length pictures of saints and a dark- 
haired Madonna, painted in 1668 for the chapter-room of the 
cathedral of his native city, we enter upon the most splendid 
period of Murillo’s career. In 1661 Don Miguel Manara Vicentelo 
de Lcca resolved to rai.se money for the restoration of the dilapi- 
dated Ho.spital fie la Caridad. Manara commissioned Murillo to 
paint eleven jnetures for this edifice of San Jorge. 

Three of these pieces represented the “Annunciation,” the 
“Infant Saviour," and the “Infant St. John"; the remaining eight 
are considered Murillo’s masterpneces. They consist of “Moses 
striking the Rock," the “Return of the Prodigal" (now at Staf- 
ford House), “Abraham receiving the Three Angels’’ (also at 
Stafford House) and “The Charily of San Juan de Dios,” the 
“Miracle of the Loaves and Fi.shes,” “Our Lord healing the Para- 
lytic" (now at Orwell Park), “St. Peter relea.si^d from Prison by 
the Angel’’ (now at the Hermitage, Leningrad) and “St. Eliza- 
beth of Hungary." These works occupui'd the artist four years, 
and in 1674 he received for his eight great pictures 78,115 reals. 
The “Moses," the “Loaves and Fishes,” the “San Juan," and 
the three subjects which we have named first, are still at Seville, 
the French carried off the rest, but the “St. Elizabeth” is now 
bark in Spain. For comixiss and vigour the “Moses" stands 
first; but the “Prodigal's Return" and the “St. Elizabeth” WTre 
considered by Bermudez the most pierfect of all as works of art. 
The front of this famous hospital w\'is also indebted to the genius 
of Murillo; five large designs in blue glazed tiles were executed 
from his drawings. 

He had scarcely completed the undertakings for this edifice 
when his favourite Franciscans again solicited his aid. He ac- 
cordingly execuled 18 paintings for the humble little church 
known as the Convent de los C'ajiuchinos. Most of these Capuchin 
pictures arc pre.servcd in the Museum of Seville; the “Charity of 
St. Thomas of Villanueva” is reckoned the best. Murillo himself 
was wont to call it “su lienzo" (his own jjicture). One of this 
series “The Young St. Thomas of Villanueva distributing his 
Garments" is now in the Cincinnati Museum; and the altar piece 
representing “The Rose of St. Francis” is at the Cologne Mu- 
seum. Another piece of extraordinary merit, which once hung 
in this church, is the “Virgin of the Napkin,” believed to have 
been painted on a “scrvilleta” and presented to the. cook of the 
Capuchin brotherhood as a memorial of the artist’s pencil. In 
167S his friend the canon Justino again employed him to plaint 
three pficces for the Hospital de los Vcnerablcs; the “Mystery of 
the Immaculate Conception” (taken by Marshal Soult and now 
in (he Louvre), “St. Peter Wecp)ing," and the “Blessed Virgin." 
As a mark of esteem Murillo next painted a full-length portrait 
of the canon (now -with Lord Lansdowne) ; the spaniel at the 
feet of the priest has been known to call forth a snarl from a 
living dog. His portraits generally, though few, are of great 
beauty. One of the finest is the full-length portrait of his son 
now with the Duke of Alva at Madrid. The portrait of King 
Ferdinand the Saint is in the Elkins Collection, New York. 

Towards the close of his life Murillo executed a series of pic- 
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tures illustrative of the life of “the glorious doctor” for the caught and oil extracted from their liver is used for medicinal 
Augustinian convent at Seville. Mounting a scaffolding one day at purposes, and iheir skin is dressed. Deticii'ncy of sail gave Mur- 
Cadiz (in 1681) to execute the higher parts of a large picture mansk fish a bad name, but government salt depots now exist 
of the “Espousal of St. Catherine,’* on which he w^as engaged for and the lish is satisfactorily cured. Alexandrovsk, at the mouth of 
the Capuchins of that town, he stumbled, and received a hurt the Kola inlet, on the western side, was opened as a port in iSgo, 
from which he never recovered. He died on April 3, 16S2, in the but its site proved unsuitaldc owing to its single inlet and to the 
arms of Pedro Nunez de Villavicencio, one of his best pupils, steep rocks near the harbour, and Murmansk has displaced it. 

Another of his nurncrous pupils was Sebastian Gomez, named The Murmansk administrative district includes the Kola penin- 

“Murillo’s Mulatto.” Murillo left two sons (one of them at first sula and is part of the Leningrad Area, though it is divided 
an indifferent painter, afterwards a priest) and a daughter. He from it by the Karelian A.S.S.R.; it has an area of 128,600 sq.km, 
was buried in the Santa Cruz church near a picture by Pedro de and a population ( igjb) of 23,016. 

Compana where he was wont to pray. MURNER, THOMAS \ German saliri.st, was 

Murillo has always been one of the most popular of paintc»*s — bom on Dec. 24, 1475 at Oberehiiheim near Strasbourg. In 1518- 
nor in Spain alone. His art was in accord with the taste of the 19 he st^idied law at Basel. He entered the I'ranciscan order in 
mystical and devout people of his provincial neighbourhood; and 1490, and in 1495 wandered over Europe, making enemies by 
his ecstasies of Madonnas and Saints are the themes of .some of his scurrilous tongue. In 1533 he w'as appointed priest of 
his most celebrated achievements. His subjects may be divided Oberehiiheim, where he died about 1537. 

into two great groups — his street children, and the legendary and There is not a trace of human kindness in Murncr’s satires; 
religious works. The former, of which some salient specimens they were directed against the corruption of the times, the Refor- 

are in the Dulwich Gallery, are delightful genre pictures. nialion. and especially against LuIIht, and the most ])owerful — 

Seville must still be visited by persons who wi.'ih to study the most virulent (iemiaii .satire of the i>eriocI — \s Vondem ^rossrn 
Murillo thoroughly. A large number of the works which used iHthvrhcfiffi Narrrv, wir ihn Dr. Murmr In’schworeit hat. Among 

others are Die Narmibcschwornn^ (1512); Dir Schrbnnizunjt 
(1512); Dir (iiiuchmatt, which treats of enamoured fools (1519), 
and a translation of Virgil’s Arnrid (1513) dedicated to Maxi- 
milian 1 . Munier aho wrote the humorous CItartiludium la^icae 
(J507) and (he J.udus studrutuni frribtirfurminm (1511), liesides 
a translation Justinian’s lustitudours (1519b 
.Ml Murncr’s more important wf»rks have been republished in 
critical editions; a sidection appeared in Kiir.'.chner’s Dnilsihe 
!\UtlioiiaUitrratur (1800). Cj. \V. Kaweran’s Afinnrr und dir Kirrhr 
das MittrlaUvrs (i8()o), and Murnrr mid dir dnttsthr Rrformntinn 
(1801); also Li{‘henaij, I)rr Frandshnurr Dr. Th. Murnrr (loi.i). 

MUROM, a town of Russia in the Vladimir province, in 55® 
32' N., 42'* 2' E., on the Oka, near its cnnllu(‘nce with the Te.sha. 
it is on the railway from Moscow to the east, and has a branch 
going north to Kovrov. Its jiop. (1926) 22/)jj , has nearly doubled 
in the la.st 25 years. It has iron smelting works, a railway retiair- 
ing yard, leather, oil-pressing, cotton and flax-spinning and brandy 
factories. Grain is unloaded from the lower Oka. Tlie district 
is famous for its kitchen gardens and ruciim])er.s. 

MURPHY, ARTHUR (1727-1805), Irish actor and drama- 
tist, .son of a Dublin merchant, was born at Cloincjiiin, Roscom- 
mon, on Dec, 27, 1727, and studied at the Eiiglisli college at ?l. 
northerly port of the U.S.S.R. which is ice-free all the year round, j Orrier. He went on the stage in 175.1. He appeared in the tille- 
There is sheltered anchorage for large vessels and its loading and | roles of Richard III. and Othello; as Biron in Sout heme’s Fatal 
unloading capacity is 3,000 tons per day. It has anqile storehouses Marrlavf; and as Osmyn in Congre> s Moumhii;, Bridr. His first 
and railway sidings, tugs, water-boats, lightens, etc. Workmen’.s farce. The Apprrntirr, was given al Drur’^ Lane on Jan. 2, 1756. 
dwellings of modern type are being erected and there is a mimic- | It was followed, among other plays, by Tin (ipholstrrr.r (1757), 
ipal electricity and water-supply, and a hospital. Its industries are Thr Orphan of China ( 1759 ) ; 77 /e U’</y to Keep IJim ( i 760), All 
mainly dependent on the fishing industry, and cod liver oil, fish- in thr Wrom; (1761), The Grecian Daughter (1772), and Know 
guano, and shagreen from shark skin are produced. A carpentry Your Own Mind (1777). Most of these were adai)tations from 
industry is carried on in winter to supply barrels and boxes for the French. Murphy edited a political periodical, called the Test^ 
fish. Prospects of an import trade from Great Britain, U.S.A. and in support of Henry Fox, by whose influence lie was called to the 
Canada are good, and American cotton for Moscow already comes bar at Lincoln’s Inn, although he had been refused at the Middle 
via Murmansk. Temple in 1757 on account of his (onnertion with the stage. 

The Murmansk coast extends from the Russian frontier to Cape Murphy also wrote a biography of Fielding, an e.ssny on the life 
Svyatoi Nos. It is a region of granitic cliffs 1,000 ft. in the west and genius of Samuel Johnson and translations of Sallust and 
and 300 ft. at Svyatoi Nos, indented by deep gulf.s and inlets with : Tacitus. Towards the close of his life the office of a commis- 
tundra and stunted bushes, and has many excellent harbours. The .sioner of bankrupts and a tien-^ion of Izoo were conferred upon 
Atlantic drift warms the coast and west of Litski point there is him by Government. He died on June 18, 1805. 
little pack-ice and, though a thin ice crust may form, it does not MURPHY, JOHN B. (iSsT-iOJfib American physician, 
impede navigation, and thus this coast, lying within the Arctic | was born in Appleton. Wis., on Dec. 21, 1857 He graduated at 
circle, is open all the year round. Ice-breakers are rarely needed. Rush Medical college in 1879 and studied in Europe from 1882 to 
There arc telegraph lines, wireless stations and lighthouses 1884. He invented the anastomosis button (1892), which simpli- 
Fishing is the main occupation, and the season lasts from March fied the technique of abdominal opera(i(ms and so reduced ih(M*r 
to August. The fish comes from Noi^^ay and so the fishing moves danger. Dr. Murphy also attained eminence at a teacher of siir- 
from west to east. Not only are the local inhabitants employed, gery. He taught successively at Rush Medical college, the follcge 
but about 3,000 men from the Kcm and Onega district come for j of Physicians and Surgeons and at Northwestern University Med- 
the .season, and need no longer endure a long sledge journey. | ical school In igii he was president of the American Medical 
The chief fish caught are cod (treska), turbot, haddock, coal j Association. He wrote General Surgery, which is vol. ii. of the 
fish or saith, wolf-fish, flat fish, comber or sea perch, eel and pout. I Practical Medical Series, and numerous articles for medical 
Herrings are common but are not in much demand. Sharks arc j journals. 


to adorn thi.s city have, luiwever, been transported elsewhere. In 
the Prado Museum at Madrid are forty-five specimens of Murillo 
— the “Infant Christ and the Baptist” (named *‘Los Ninos della 
Concha”), “St. Ildefonso ve.sfed with a Chasuble by the Ma- 
donna,” etc.; in the Musco della Trinidad, “Christ and the Virgin 
apjKjaring to St. Francis in a Cavern” and various others. In the 
National Gallery, London, the chief example, is the “Holy 
Family”; this was one of the ma.sler’s latest works, painted in 
Cadiz. 

See Stirling, Annals of the Arthls of Spain (3 vols„ London, 184S) ; 
Richard Ford, Handbook for Spain (London, 1855) ; Curtis, Caia- 
of thr Works of Vrlasqurz and Murillo (1853); L. Allon.sf), 
MariUoy d hombrr, etc. (1886) ; C. Justi, Murillo (illustrated, 1802) ; 
P. Lefort, Murilto rt srs deves (1892); F. M. Tuhino, Mi/riltoy .\// 
epoca, etc. (1864, Eng. trans., 1879); I)r. G. C. Williamson, M/irilln 
(1002); C. S. Ricketts, The Prado (1903); A. L. Mayer, Murillo 
(Stuttgart Berlin, 1013). 

MURMANSK, a port on the Kola inlet of the Munnansk 
coast of the Barents sea in the Russian S.F.S.R, in 69" 10' N., 
33® 30' E. Pop. (1926) 8,777. In 1016 it was merely a few Jog 
huts, but the completion of a railway line linking it with Leningrad 
has led to a remarkably rapid development, since it is the only 
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MURPHY, JOHN FRANCIS (1853-1921), American 
landscape painter, was born at. Oswego, N.Y., on Dec. 11, 1853. 
He first exhibited at the National Academy of Design in 1876, 
and was made an associate in 1885, and a full academician two 
years later. He became a member of the Society of American 
Artists (1901 ) and of the American Water Color Society. He 
died in New York city on Jan. 10, 1921. 

MURPHYSBORO, a city of south-western Illinois, U.S.A., 
on the Hig Muddy river, 10 m. from the Mississippi; the county 
seat of Jackson county. It is served by the Illinois Central, the 
Mi.ssouri Pacific and the Mobile and Ohio railways. Pop. (1920) 
10,703 (85*;:; native white, 10% negro); estimated locally at 
nearly 13,000 in 1928. It is in a rich agricultural region; coal, 
shale and silica are mined in the vicinity; and the pity has 
various manufacturing industries, with an output in 1925 valued 
at $2,850,769. Murphysboro was settled in 1850 and incorporated 
in 1867. It was the birthplace of General John A. Logan. 

MURRAIN, sre Rinderpest; Pleuro-pneiimonta ; An- 
thrax; and f'oHT AND Mouth Disease. See also Veterinary 
SriENCF. 

MURRAY or MORAY, EARLS OF. The earldom of 
Moray was one of the seven original earldoms of Scotland, its 
lands corresiionding roughly to the modern counties of Inverness 
and Ross. Little is know'ii of the carls until about 1314, when Sir 
Thomas Randolph, nephew^ of King Robert Rruce, was created 
earl of Moray (<7.7'. ). W’hen the childless John Randolph, 3rd 
carl, was killed at the battle of Neville’s Cro.ss in 1346, it is not 
certain who held the earldom until 1359 when Henry l^lantagenet, 
duke of Lancaster (d. 1361), w'as made earl of Moray by King 
David II. In 1372, however, John Dunbar (d. 1391), a grandson 
of Sir Thomas Randolph and a son-in-law of Robert IT., obtained 
the earldom. The last of the Dunbar earls was James Dunbar, 
who was murdered in August 1429, and after this date his 
daughter Elizabeth and her husband, Archibald Douglas (d. 1455), 
called themselves earl and countess of Moray. 

James 1 \\ created his natural son, James Stuart (c. 1499-1544), 
earl of Moray, and after the title had been borne for a short time 
by George Gordon, 4lh earl of Huntly (c. 1514-1562), it was 
bestowed in 1562 by Mary Queen of Scots upon her half-brother, 
an illegitimate .son of James V, This was the famous regent, James 
Stuart, carl of Moray, or Murray (q.v.)j murdered, Jan. 1570. 

Str vol. vi. of R, Douglas’s Parade of Scotland^ new ed. by J, B. 
Paul (jcjoij). 

MURRAY, SIR DAVID (1849- ), Scottish painter, 

was born in Glasgow. He became A.R.A. in 1891, and R.A. in 
1Q05, and w’as a member of many important societies. In 1917 
he was made president of the Royal Institute of Painters of Water 
Tolours, and in the *v)iiOwing year he was knighted. Two of his 
piitures, “My Love is gone a-sailing*’ (1884) and “In the Country 
of Constable” (1903), are in the National Gallery of liritLsh Art. 
“Young Wheat,” painted in 1890, is one of his most noteworthy 
w'orks. Among his other pictures are; “River Road”; “Mangolds”; 
“Gor.se”; “Hamp.shire”; a series of pictures in Picardy, the 
Italian lakes, Venice, the Trossachs, the Isle of Lewis, and sea- 
piece.s from the Dorset coa.st. 

MURRAY, EUSTACE CLARE GRENVILLE (1824- 
1S81), Engli.sh journalist, was born in 1824, the natural son of 
the 2nd duke of Buckingham. Educated at Magdalen hall (Hert- 
ford college), Oxford, he entered (he diplomatic service. He was 
attache at Vienna, where he lost his post for arranging to act as 
correspondent lo a London paper. In 1868 he returned to Eng- 
land. and devoted him.sclf to journalism. He founded (1869) an 
abusive .society paper, the Qncrn*s Alcssrnf^er. For a libel pub- 
lished in this paper Lord Carrington horsewhipped him on the 
doorstep of a London club. Murray was subsequently charged 
with perjury for denying on oath his authorship of the article. 
Remanded on bail, he escaped to Pari.s, where he acted as corre- 
spondent to London papers. In 1874 he helped Edmund Yates to 
found the World. Murray died at Pa.ssy on Dec. 20, 1881. 

MURRAY, LORD GEORGE (1694-1760), Jacobite 
general, fifth son of John, i.st duke of Atholl, was bom at Hunt- 
ingtowcT, near Perth, on Oct. 4, 1694. He joined the army in 


Flanders in 1712 and in 1715 the Jacobite rebels under the earl 
of Mar. Wounded at the battle of Glenshiel in 1719, he escaped 
to Rotterdam some months later. In 1724 he returned to Scot- 
land, and on being granted a pardon, settled at Tullibardine until 
1745, when on the eve of the Jacobite rising the duke of Perth 
approached him on behalf of the Pretender; but his attitude was 
doubtful. He paid his respects to Sir John Cope, the commander 
of the government troops, and permitted his brother, the duke of 
Crieff, to appoint him deputy-sheriff of Perthshire. He received a 
commission in the Jacobite army and the victory at Prestonpans, 
on Sept. 21, was practically due to his able generalship. After 
opposing the invasion of England, he prevailed on the prince to 
march into Cumberland. When Carlisle was lost, he resigned his 
command, but the dissatisfaction of the army with his successor, 
the duke of Perth, compelled Charles to reinstate Murray. 
Obliged to retreat from Derby, his army reached Carlisle safely 
and in January 1746 entered Stirling. 

The prince laid siege to Stirling Castle, while Murray defeated 
General Hawley near Falkirk; but the losses of the Jacobites by 
sickness and desertion, and the approach of Cumberland, made 
retreat to the Highlands an immediate necessity. The battle of 
Cullodcn, where the Stuart cause was ruined, was fought on the 
16th of April 1746. On the following day the duke of Cumber- 
land intimated to his troops that “the public orders of the rebels 
yesterday w^as to give us no quarter”; and Hanoverian new^s- 
sheets printed what purported to be copies of such an order. The 
original copies of Lord George Murray’s “orders at Culloden” 
which are in existence, contain no injunction to refuse quarter. 
After the defeat Murray conducted a remnant of the Jacobite 
army to Rulhven, but Prince Charles had determined to abandon 
the enterpri.se, and dismissed Murray from his service. Charles’s 
belief in the general's treachery was shared by several leading 
Jacobites, but there appears no ground for the suspicion. Murray 
escaped abroad and died in Holland on Oct. 1 1, 1 760. 

See A Military History of Perthshire, i*d. by the marchioness of 
Tullibardine (2 vols., j()o8) ; The Alholl Chronicles, ed. bv the duke 
of Atholl (privately printed) ; The Chevalier James de Johnstone, 
Memoirs of the Rebellion in 7745 (3rd ed., 1S22) ; J. Ray, Complete 
History of the Rebellion, (1754); R. Patten, History of 

the late Rebellion (2nd ed., 3717) ; Memoirs of Sir John Murray of 
Broughton, ed. by R. F. Hell (Edinburgh, j8o 8) ; A. Hender.son, 
History of the Rebellion, j 74‘;- i 746 (2nd ed., London, 1748); W. 
Duke, Lord Geori^e iM array and the Forty -five (1927). 

MURRAY, GILBERT (1866- ), British classical 

scholar, was born at Sydney, N.S.W., Jan. 2, 1866, but left 
Australia at the age of 11. He was educated at Merchant Taylors’ 
school, London, and St. John's college, Oxford. At Oxford he won 
the Hertford and Ireland scholarships (1885), the Craven 
scholarship (1886), the prize for Latin verse (1S86) and the 
Gaisford prizes for Greek verse and prose (1886-87). He was 
elected to a fellowship at New college, Oxford, in 1SS8, and next 
year to the professorship of Greek at Glasgow university, a posi- 
tion he held till 1899. In 190S he was appointed Regius professor 
of Greek at Oxford. In 1889 he had married Lady Mary Howard, 
daughter of the 9th earl of Carlisle. He contested Oxford uni- 
versity several times in the Liberal interest, but it was a forlorn 
hope. He is a member of the British Academy and of many 
foreign learned societies. 

Murray was a keen worker for international understanding, 
and after the World War he sat in the Foreign OITice committee 
concerned with drafting the Covenant of the I.eague of Nations. 
He attended the Assembly in 1921, 1922 and 1923 as a member 
of the South African delegation, and in 1924 as a member of 
the British delegation. He has been, from the beginning, the 
British member of the committee of intellectual co-operation, 
and was its president in 1928. Among other departments of the 
work of the League he was specially interested in the protection 
of minorities. He was one of the promoters of the League of 
Nations Union, of which he was chairman from 191S to 1919, 
and again from 1923 onwards. 

Murray published a History of Ancient Greek Literature in 
1897. He is best known to the general reader by his incomparable 
renderings of the pliiys of Euripides into English verse. Several 
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of his versions were acted in England and America. Indeed he 
may be said to have brought Greek drama back to the modem 
stage. He also published The Rise of the Greek Epic (1907; 2nd 
ed., 1911, 3rd ed., 1924) and Four Stages of Greek Religion 
{1913, 2nd ed., under the title Five Stages . . 1925). Amongst 

his works on other subjects are The Foreign Policy of Sir Edward 
Grey (1915); Faith, War and Policy (1018); Religio Gram- 
matici (1918); and Problem of Foreign Policy (1921); Euripides 
and his Age (1918); The Stoic Age (1915); The Classical Tradi- 
tion in Poetry (1927), clc. He wrote for the present edition of 
the Encyclopcedia Britannica the articles: ErRTPiDF.s, Homer and 
Drama, Greek (in part). 

MURRAY, JAMES (r. 1719-1794), British governor of 
Canada, was a younger son of Alexander Murray, 41 h Lord Eli- 
bank (d. 1736). He commanded a brigade at the siege of Loui.'^- 
burg, was one of Wolfe's three brigadiers in the expedition against 
Quebec, and commanded the left wing of the army in the famous 
battle in Sept. 1759 After the Briti.sh victory and the capture 
of the city, Murray was left in command of Quebec, which he 
defended in April and May 1 760 against the attacks of the I'rench. 
forcing them to raise the siege. 

In Oct. 1 760 Murray was ajijiointed governor of Quebec, and ht* 
became governor of Canada after its formal cession to (ireat 
Britain in 1763. In this year he (luelled a dangerous mutiny. In 
1760 he retired owing to charges of jiarliality to the French 
Canadians but was exonerated in the House of Lords In 1774 
Murray was sent tt) Minorca as governor, where h(‘ was liesieged 
in Fort St. riiiliii by a large force of French and Spaniards in 
1781, and was obliged to surrender after seven months' resistance. 
On his return to England he was tried by a (inirt -martial, at the 
instance of Sir William Draper, who had .served under him in 
Minorca as lieutenant-governor. He was acquitted and he became 
a general in 178^. He died on June 18, 1794. 

MURRAY, SIR JAMES AUGUSTUS HENRT? 0837- 

1915), British lexicographer, was born at Denholm, near Hawick, 
on Feb. 7, 1837. After a local elementary education he proceeded 
to Edinburgh, and thence to the University of London, where 
he graduated in 1873. Sir James Murray, who received honorary 
degrees from several universities, both Briti.sh and foreign, was 
engaged in teaching for 30 years, from 1855 1^^ chiefly at 
Hawick and Mill Hill. During this time his reputation as a [ihilolo- 
gist was increa.sing; in i87Sbe wrote his famous article on English 
Language for the Encyclopedia Britannica, and he was pn-sident 
of the Philological Society of London from 1878 to 1880, and 
again from 1882 to 1884. It w^as in connection w’ith this society 
that he undertook the chief work of his life, the editing of the 
New English Dictionary, based on materials collected by the 
society {sec Du tio.vary). These materials, wiiich had accumu- 
lated since 1857, when the society first projected the publication 
of a dictionary on ])hi!ological principles, amount el to an enor- 
mous quantity, of which an idea may be formed from thi fact 
that Dr. Furnivall sent in “some ton and three-quarters of 
materials which had accumulated under his roof.” The contracts 
between the society, the delegates of the Clarendon Press, and 
the editor, were .signed on March i, 1879, and Murray began the 
examination and arrangement of the raw material, and the still 
more troublesome work of re-animating and maintaining the 
enthusiasm of “readers.’' In 1SS5 he removed from Mill Hill to 
Oxford, where his Scriptorium lame to rank among the in.stitu- 
lion.s of the university city. The first volume of the dictionary 
was printed at the Clarendon Press, Oxford, in 1884. Murray him- 
self was personally responsible only for about one-half of the dic- 
tionary, covering A-D, H-K. O, P, T. But he created the organiza- 
tion which made the undertaking possible, and inspired both his col- 
leagues and successors. In 1S85 Murray received the honorary 
degree of M.A. from Balliol college; he was an original fellow 
of the British Academy, and in 1908 he was knighted. He died 
at Oxford on July 26, 1915. 

See a memoir by Henry Bradley in Proceedings of the Brit. Acad, 
(vol, viii., 1917-18). 

MURRAY or MORAY, JAMES STUART, Earl of 
ic. 1^31— I ';7o). rcRpnl of Scotland, was an illegitimate .son of ^ 
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James V. of Scotland by Margaret Erskinc, daughter of the earl 
of Mar. In 1538 he was appointed prior of the abbey of St. An- 
drew’s in order that James \\ might secure its funds, and later, he 
also received those of Piltenweem and Macon in I’ ranee, but 
manifested no vocation for a monastic life. In fact, shortly after 
the return of Knox to Scotland in 1559, he joined the lords of 
the congregation, who resolved to abolish forcibly the Roman 
service. In i5b2 he was created earl of Murray, a dignity also 
held by George Gordon, earl of Huntly, who, however, had lost 
the queen's favour. Only a f(‘w days later he w'as made earl of 
Mar, but as this title was claimed by John, Lord Erskiiie, Stuart 
resigned it. 

Murray displeased the iiueen, his liall'-.si.ster, by his efforts in 
behalf of Knox now accused of high treasi>n; and as he was also 
opposed to her marriage with Darnley, he was after that event 
declared an outlaw and lo(tk refuge in England. Returning to 
Scotland after the' rnurdin of Ri/zio, hi* was pardoned by the 
queen. After her abdication in 15O7. he was appointed rt’gent of 
Scotland, and defeated the queen's forces at l^angsiile, near (.Bas- 
gow (May 13, 15OS). He battled Mary's schemes, suppressed the 
border thieves, and ruled lirnily, resisting the temptation to i>lace 
the crown on his owm head while Mary nanained a captive under 
su.spicion of complicity in (he murder of Darnley. 

Several events oc( iirrcd for whic h Murray has l)een cc‘nsured, 
but which were necessary for his .securitv. the betrayal to Eliza- 
beth of the duke of Norfolk and of tin* .sc*c ret |)lol for (hc‘ libera- 
tion of Mary; the impri.sonmc'nt of (ln‘ earl of Northumberland, 
who aflcT the failure ol hi.s ri.siug in the nc-rili of England had 
lakcm reiuge in Scotian*!; and the charge* brought against Mait- 
land of Lc'lhinglon of ccmiplicit) in Danilev s minder. Lethington 
was tommittc'd to ciistcxl)’ but was rescued by Kirkaldy of 
(Jrang(‘. who held the* castle of Ivlinbiirgh, Murray was afraid 
to ])ro(c*ed with the* charge on the day of (rial, while; Kirkaldy and 
Maitland hc'hi the castle^, which lu'canu* the stronghold of the 
deposed (iiiern's parly. It has been su.spealeel that Maitland and 
Kirkaldy were eogni/ant of the design of Hamilton of Bothwell- 
haugh to murder Murray, lor he had heen w’ith them in the castle. 
As he rode* through Linlithgow Murray was shot on Jan. 21, 1570, 
from a window by Hamilton. 

See the* various i'nlnnlars of Slate Papers and the ge*ne ml hibliog- 
raph> tor Mar^, Qiic'cm ol .Siot'- giMu in Camh. Medinevat Hist, 
(vol. 3, chap. 8, 1904) . 

MURRAY, SIR JOHN ( I84I-I()I4), British ge*ograph(;r 
and naturalist, was born at t'oburg, Ontario, C'aiiada, on March 
3, 1841. In iS()S he* visited Sjiit.sbeigen on a wlialer, and in 1872 
he was appointed one of the naturalists to the “t.'halle*uger” e.xpedi- 
tion. He drew' up the 'itie ntifie re**-ui i', and in 1882 he* b(!Came 
editor of the* Reports of the* e*xpe*flil ion. He* compiled a summary 
of the results, and was part-aufhor of (he Narrative of the Cruise. 
and of (he Report on Deep-sea Deposits. He* also published 
important pajxTs on (He;ane>graphy ami marine biology. Murray 
took part in 1880 and 1882 in an exjiloration of the Faeroe 
Channel, and be*tween 1882 and j8f)4 was the; prime mover in 
various biological investigations in Seoltish w'ale*r.s. In 1897, with 
the financial a.ssistance of Laurence I'ullar and a staff of specialists, 
he began a balhyme*lrical survey of the fre*sh-waU*r lochs of Scot- 
land. He tejc)k jKirl in the expedition (1910) for the.; physiological 
and biological investigation of ‘he; North Atlantic Ocean. He was 
accideniuliv killed near Kirklistein, in Siolland on March ib, 1914. 

MURRAY, JOHN, the name for several ge.*neralie)ns of a 
great finu of l.,ondori publishers, founded by John McMurray 
(j 745-1793), a native* of Edinburgh and a retired lieutenant of 
marines, who in 1 768 bought the book [)usine:ss of William Sandby 
in Fleet Street, and, droi)j)ing the Scottish prefix, called himself 
John Murray. He; was one of the twemty original proprietors of 
the Morning Chronicle, and started the monthly English Review 
(1783-1796). Among his publications were Milford’s Greece, 
Langhorne’s Plutarclds Lives, and the first part of Isaac D’lsraeli’s 
Curiosities of Literature. He died on Nov. 6, 1793. 

John Murray (2) (1778-1843), his son, was then fifteen. 
During his minority the business was conducted by Samuel 
Ilighley, who was admitted a partner, but in 1803 the ])artn(;r- 
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ship was dissolved. Byron called him “the Anak of publishers.” 
In JS07 he took a share with Constable in publishinK Martnion, 
and became part owner of the Edinhurf^h Review^ although with 
the help of Canning he launched in opposition the Quarterly 
Review (Feb. 1809), with William Gifford as its editor, and Scott, 
Canning, Southey, Hookham Frere and John Wilson Croker 
among its earliest contributors. Murray was closely connected 
with Constable, but, to his distress, was compelled in 1813 to 
break this as.sociation on account of Constable's business methods, 
which, as he foresaw, led to disaster. In 1811 the fir.st two cantos 
of Childc Harold were brought to Murray by R. C. Dallas, to 
whom Byron had presented them. Murray ])aid Dallas 500 guineas 
for the copyright. In 1812 he bought the publishing business of 
William Miller (1769-1844), and migrated to 50 iMbemarle 
street. Literary London llocked to his house, and Murray became 
the centre of the publishing world. It was in his drawing-room 
that Scott and Byron first met, and here, in 1824, after the death 
of Lord Byron, his memoirs manuscript, considered by Gifford 
unfit for publication, was destroyed. A close friendship existed 
between Byron and his publisher, and their c orre.spondence is one 
of the chief literary documents of the period. For political reasons 
business relations ceased after the publication of the 5th canto 
of Don Juan. Murray paid Byrcm some £20,000 for his various 
iwems. To Thomas Moore he gave nearly £5,000 for writing the 
life of Byron, and to Crabbe £3,000 for Tales oj the Hall, He 
died on June 27, 1843. 

His .‘?on, John Murray (3) (1808-1892), liegan the famous 
series “Murray's Handbooks” for travellers; he himself wrote 
several volumes. {See his article on the “Handbooks” in Murray*s 
Ma^azhte, November i88o.) He published many books of travel; 
also Campbell's Lives of the Chancellors, The Speaker's Com- 
menfary, Smith’s Dictionaries ; and works by Hallam, Gladstone, 
Lyell, Layard, Dean Stanley, Borrow, Darwin, Living.stone and 
Samuel Smiles. He died on April 2, 1892, and was succeeded by 
his eldest son, Sir John Murray (4) (1851-1928), under whom, 
in association with his brother, A. H. Hallam Murray, the firm 
was continued. Sir John Murray ediled Gibbon's Autobiography 
and Byron's ('orre.spiondenc'e. Fie died Nov. 30, 1928. 

See Samuel Smiles, .*1 Publisher and his Friends, Memoirs and 
Correspondence oj the late John Murray . , . (j8gi), for the second 
John Murray; a .series of lhrt?c articles by F. Espinaa.se on “The 
House of Murray," in The Critic (Jan. i860); and a paper by the 
same writer in Harper's New Monthly Magazine (Sept. 1885). Sec 
the Letters and Journals of Byron (ed. Prolhero, 1898-1901). 

MURRAY, LINDLEY (1745-1826), Anglo-American gram- 
marian. was born at Swetara (Penn.), on April 22, 1 745. He prac- 
fi.sed law until the Revolution; then made a fortune with his 
father’s aid by catering to the British during their occupation of 
New York. After his retirement to Holdgate, England, he devoted 
himself to writing until his death on Feb. 16, 1S26. His Grammar 
of the English Language (i7c;5) and the I'orresponding English 
Exercises and Key (both 1797) as well as his other texts had an 
extraordinary sale, some of them running into scores of editions 
of ten or twelve thou.sand each. The Grammar was studied by the 
historian Prescott as a literary preparation. 

Btbtjooraphy . — See the Memoir, autobiographical letters completed 
by Elizabeth Frank (1826), and the biography by W. H, Eglc (1885). 

MURRAY (or MORAY), SIR ROBERT (r. 1600-167,8), 
one of the founders of the Royal Society, was the son of Sir 
Robert Murray, of Craigie, Ayrshire. He was educated at St. 
Andrew’s, served in the French army, and in the Royalist ranks 
during the Civil War. In 1650 he was named lord justice clerk 
and a privy councilor, titles which were confirmed at the Restora- 
tion. Through his influence wdth the king he .secured the incorpo- | 
ration by charter of the Royal Society on July 15, 1662. Murray 
wa.s its first president. He died in London on July 4, 1673, and 
was buried in Westminster Abbey. 

MURRAY COD {Oligoms macquariensis), one of the 
largest of the fresh-water perciform fishes of Australia, cele- 
brated for its excellent flavour. It belongs to the family Ser- 
ranidae. The shape is that of a perch, and the dorsal fin consists of .j 
two portions, spiny and rayed, the number of spines being eleven. | 
The scales are small. The colour varies in different localities; it j 


is generally brownish, with*a greenish tinge and numerous small 
dark green spots. This fish has its headquarters in the Murray 
river and its tributaries, but occurs also in northern New South 
Wales. It is the most important food fish of these rivers, and 
may attain a length of more than 3ft. and a weight of 120 pounds. 

MURRAY RIVER AND BASIN : see Australia ; Drain- 
age. (See also Alexandrina Lake, Albury and Riverina.) 

MURRE, the common name in U.S.A. for the guillemot (q.v.), 

MtJRREN (5,415 ft.), a village in the Bernese Oberland, on 
the slopes of the Jungfrau, Switzerland. It is reached by a funicu- 
lar railway and light railway, from Interlaken and Lauterbrunnen. 
The population is German-speaking and Protestant. The place 
is a famou.s health resort and winter sport centre. 

MURSA, BATTLE OF (351 a.d.). In January 350, Mag- 
nentius the usunxir deposed the Emperor Const ans, and a little 
while after was opposed by Constant ius, who decisively defeated 
him near Mursa in Pannonia on September 28, 351, and finally 
destroyed him two years later. The battle is of interest because 
the Romans adopted new tactics. 

Behind Constantius flowed the Danube, and on his right lay the 
Drave; conse(]uent ly flight w^as out of the question. On both 
wings he posted his mounted archers, and in the forefront his 
mailed cavalry organized after the Persian model. In the centre 
he drew up his heavy armed infantr\^ and in rear of them deployed 
his bowmen and slingers. Ilis attack was made against the enemy’s 
right wing, the whole of his left wing cavalry advancing in oblique 
order. When well on the outer flank of the enemy’s right wing the 
cavalr>’ wheeled inwards and charged with great effect, for the 
whole of Magnentius's line was thrown into confusion. 1 'he action 
now became general, and, though Magnentius fled, Marcellinus 
continued the fight, the Gauls of the W’estern Roman army re- 
fusing to surrender. It has been estimated that Magnentius lo.st 
24,000 and Constantius 30,000. So great was the loss of the victor 
in veteran troops that after this battle it was not possible to find 
a sufficiency of trained men to defend the frontiers, let alone add 
new triumphs to Rome. 

Bibliography. — E. Gibbon, The History oj the Decline and Fall oj 
ike Roman Empire, chap, xviii. ; The Cambridge Mediaeval History, 
vol. i. (J. F. C. F.) 

MURSHIDABAD, a town and district of British India, in 
the Presidency division of Bengal. The administrative headquar- 
ters of the district are at Berhampore (q,v.). The town of Mur- 
shidabad is on the left bank of the Bhagirathi, an old and sacred 
channel of the Ganges. Pop. (1921) 10,669. It was the latest 
Mohammedan capital of Bengal. In 1704 the nawab Murshid 
Kuli Khan changed the scat of government from Dacca to Mak- 
sudabad, which he called after his own name. Even after the 
conquest of Bengal by the British, Murshidabad remained for 
some time the scat of administration. The town is still the resi- 
dence of the descendant of the Nawab Nazims of Bengal, who 
ranks as the first nobleman of the province, with the style of 
nawab bahadur of Murshidabad. His palace, dating from 1837, 
is a fine building in Italian style. A cemetery on the right bank of 
the river contains the tombs of Ali ’Varcli Khan and Sirajuddaula. 
The Imambara, built in 1847, is the largest in Bengal. Murshida- 
bad still retains such industries as carving in ivory, gold and silver 
embroidery, and silk-weaving. 

The District of Murshidabad has an area of 2,121 sq.m, and 
a population (1921) of 1,487,572. It is divided into two nearly 
equal portions by the Bhagirathi. In the tract to the west, known 
as the Rarh, the general level i.s high, but interspersed with 
marshes and seamed by hill streams. The Bagri, or eastern half, 
is a low-lying alluvial plain liable to annual inundation. The prin- 
cipal industry is that of silk, but it is now declining. 

MUS, the name of a Roman family of the plebeian Decian 
gens, (i) Publius Decius Mus in 343 b.c. rescued the Roman 
army from a difikulty in the Samnile War (Liv. vii. 34). In 340, 
as consul with T. Manlius Torquatus as colleague, he commanded 
in the Latin War. The decisive battle was fought near Mt. 
Vesuvius. The consuls, in consequence of a dream, had agreed 
that the general whose troops first gave way should devote him- 
self to destruction, and so ensure victory. The left wing under 
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Decius became disordered, whereupon, repeating after the chief 
pontiff the solemn formula of self-devotion he dashed into the 
ranks of the Latins, and met his death (Livy viii. 9). (2 ) His son, 
also called Pvbltus, consul for the fourth time in 295, followed 
the example of his father at the battle of Scnlinum, when the left 
wing which he commanded was shaken by the Ciauls (Liw x. rS ). 

MUSACEAE, in botany, the banana family, monocot yle- 
donous plants divided into six genera and about 70 stveies, all 
tropical and mostly gigantic herbs. Ravefuila matin i^asnmrmis 
is called the traveller's tree, as water accumulates in the leaf- 
bases and can be used for drinking. Masn includes the banana 
and plantain and also Manila hemp {gq.v.). 

MUSAEUS, the name of three (Ireek poets, (i) The nrst 
was a mythical seer and priest, the pupil or son of Orpheus, 
who was said to have been the founder of priestly poetry in 
Attica. He composed hymns and prose treat i.ses. and oracular 
responses, which were collected in the time of Peisistratus by 
Onomacritus. The my.stic and oracular verses and customs of 
Attica, e.specially of Elcusis, are connected with his name (Herod, 
vii. 6; viii. 96; ix. 4.^). A Titniiomnchia and Tlicot^ottin are also 
attributed to him ( 0 . Kinkel, Epirorum ^rnreorum jrnt^mrnta, 
1878). (2) The second was an Ei»hesian attached to the court 
of the kings of Perganium. who wrote a /Vf.sc/.v, and poems on 
Kiimenes and Atlalus (Su'idas, ) The third (called (Iram- 

nialicijs in all the mss.) is of uncertain dale, but probably belong.^ 
to the beginning of lh»‘ nth century a.d., as his style and metre 
are evid(‘ntly modelled after Nonnus. He is i>ossibly to lu* iden- 
tilled with tht* friend of Pnuopius w’ho wrote a poem on Hero 
and Leander (editions by F. Passow, i8to; ( 1 . H. Schafer. i8.»5; 
C. Dilthey, 1874; vl. by E, Sikes. London, 19J0). It tva.s imilah'd 
by Marlowe, among others, and has lieen translaled into many 
languages. I'he little love-poem Alphrm and Arrthusn (Ant ho!, 
pal. ix. ) is also ascribed to Musaeus. 

MUSAUS, JOHANN KARL AUGUST (1735-17S7), 

German author, was born at Jena. His first work, Grnmlhon drr 
Zwdtc (1760-62) afterwards (1781-82; rewritten ami issued 
with a new litle, Drr dcutsrln' Grnmlhon, is a satire on Samuel 
Richardson’s hero, who hail many sentimental admirers in Gir- 
inany. In 176;^ Musiius was made master of the court pages 
at Weimar, and in 1769 he became a master at the Weimar 
gymnasium. His second book, Phydoii^nomiM'hr Rnsrn (1778- 
79 ), was directed against La\ater. From 1 782-86 he published his ; 
best work, Volhsmtirchm dcr Dcutschrn. Even in this series of | 
tale.s, the substance of which Musiius colle( ted annuig the people, 
he could tiot refrain from satire. 7 'he slv)ries, therefore. la< k the 
.simplicity of genuine folk-lore. In 178^ was issued Err and 11 tins 
Er.scheinitn^rn in llolbrim Manicr by j. R. : vhellenbtTg. with j 
explanations in prose and verse by Musaus. collect ion of stories I 
entitled Strauss jcdrni (1787) was left uiifjni.‘'hed ai hi.*> death on I 
Oct. 28, 17S7. I 

The V olksnuirch n have heon freqiienth rejirinted (Diisseldorf, J00.3, 1 
etc.). They were translated into French in 18.14, and three nf the , 
stories are included in Carlyle’s Grrman Komanfc (1827); Musilui- s j 
Nachiielas.senr Schriftrn were edited hv his reliilive. .A. von Kotzebue. ' 
(1791). See M. Miiller, J, K. A. Mwau.) (1867), and an e.ssriy by A. , 
Stern in Heitrii^v zur Literal ur vest hkhti des jS. JaHrhundrrts (1803)- ! 


! when the Portuguese lost Flormuz, that Muscat became the head- 
i quarters of their fleet and the most important place held by them 
I on the Arabian coast. In 1650 the Portuguese were finally ex- 
I pclled from Oman. Muscat had been reduct'd after a siege in 
■ 1648. The Persians next occupied Oman, but left it in 1741. 
! Under (he great ruler of Oman. Said ilm Sultan (1804-1856). the 
; fortunes of Muscat altaineil their zenith; but on his death, when 
; his kingdom was diviiled and the African possessions were parted 
I from western Ar.bia, Muscat declined. In i8Sj;-S4, when Turki 
j was sultan, the town was unsuccessfully hesiegeil by the Indabayin 
and Rebbayin tribe.s, led by Abdul Aziz, the brtithcr of Turki. 
The .sultan's palace is near the centre of the town, a relic, of 
Ihirtuguese occupation, called by the Arabs El Jereza, a corrup- 
tion of Jgrezia (church). I'his term is ])robably derived from the 
chapel once attached to the buildings which formed the I'ortuguese 
governor's residence and faclory. 

'I'he towns of Muscat and Mat rah have a very small Arab jiopu- 
latioii. Jialuchis ami negroes being by far the most numerous. 
Muscat and Malrah have together about, jo, 000 inhabitants. 
jMiisc.it inijxirts rice, coffee anil cotton goods aiul exports dales, 
pomegranates and dried fish. '1‘lie Ilriiish re.sideiicy stands on a 
low sandy isthmus which connects the fortre.ss of Jalali with 
the mainland. 

MUSCATINE, a city of eastern Iowa, U.S.A., on the Mi.ssis- 
sippi river, at the soul hern end of the “big bend”; the county seat 
of Muscatine county. It is on the Mississippi riv’er .scenic highway; 
lias an airport : and is served by the Chicago, Milwaukee, St. Paul 
and Pacilic, the ('lint cm, Davenport and Mu.scatine, the Burling- 
ton, Muscatine ami Northwestern, anil the Rock Island railways, 
and river barges. l*op. (1920) jO.oOS (Sc^^r* native white); 
( 1928 local esliinale) 18.500. The city has an area of 7 sq.m., 
rising from the river to the bluffs which here make a semi- 
circular detour away from the river banks. Us most distinctive 
industry (e.slablished in 1891 by J. 1 '. lioeptde, a German) is the 
manufacture of pearl buttons (over 17,000,000 gross annually) 
from the shells of the mussels found in the neighbourhood, now 
supiilemenleci by shipments from a wide area. Other important 
prodmis are catsup, sauerkraut and prc'serves, dehydrated horse- 
radish, .sash ami doors, butler, automatic button machines, 
pres.sed steel pulleys, steel dies, i aiming machinery, packed meals 
and poultry, and air calliaphcmi^s. I'lic'. aggregate factory output 
ill 1925 was valued at $1^^.659,188. Micscaline was founded as a 
trading pu.st in 183.^. incorporated as a town ( “Ploomington”) in 
and iharlirred as a city under its pre.senl name in 1851. 
MUSCICAPIDAE : .sc'f' Fl-Vl ATl'IU'.k. 

MUSCLE, STRUCTURE OF. Muscle is the tissue by 
w'hidi the various ))arls of tie* bo«ly are moved. Thus it forms 
the main bulk of Ihr limli.s, back, neck and body wall. Mo.st of 
the viscera too possess well develo|M*d muscular coats. Muscle 
in ail instances is built up of u number of long libres. 7 'he.se are 
of three well defined types. Tho.se forming the .skeletal muscles 
are of large sizet, even in some instances up to ucm. in length, 
their diameter varying from ooj to o imm. Microscopically, 
the.se are characterized by a decided transverse marking, and they 
are therefore known as striated muscle fibres. From the fact that 
they comprise those muscles w'hich are under the control of the 


MUSCAT, a town on the south-east coast of Araliia, (:a|.»ital 
of the independent Stale of Om.;n. It commands the entrance to 
the Persian gulf. In geographical position it i> isolated Irom the 
interior of the peninsula as the mountains rise behind it in a 
rugged wall. It is only from Matrah, a northern suburb shut off | 
by an intervening spur which reaches to the sea, that land com- 
munication with the rest of Arabia can be maintained. Both 
Muscat and Matrah are defended on the landward side by a wall 
with towers at intervals. 

^ The earlv hi.story of Muscat is the history of Portuguese as- 
cendancy in the Persian gulf. When Albuquerque burnt the place 
after destroying Kar>’at in 1508, Kalhat was the chief |>ort of the 
coast and Muscat was comparatively unimportant. Kalhat was 
sub.sequently sacked and burnt. l or 114 years Muscat was held as 
a naval station and factory during a i)eriod of local revolts, Arab 
incursions, and Turkish invasion by sea; but it was not till 1622, | 


will they are also callecl vulnntnry muscle fibres. The second 
variety of muscle is made up of much .smaller lilire.s varying in 
diflerent parts from 0-05 to o-i5mm. in length and about o-oo5mm. 
ill diameter. These fibres .show no transverse striations nor are 
they directly under the control of the. will. They are therefore 
termed smooth or involuntary muscle. I^astly, there is a third type 
of muscle found in the heart which lies intermediate in .structure 
between these two varieties. Jn this the fibres are small and show 
di.stinci transverse striations. Longitudinal striations are also 
present though somewhat less marked. In most respects this 
form of muscle fibre resembles smooth muscle more closely than 
striated muscle. 

Voluntary or Striated Muscle^Each muscle fibre of which 
this is composed is a syncytium or plasmodiurn, i.e.j a structure 
containing a number of nuclei, which has been formed from a 
single cell by proliferation of its nucleus without subdivision of 
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(he protoplasm. It is thus an assemblage of cells possessing a 
common protoplasm. Each fibre generally runs parallel to the 
length of the muscle and if this is short extends the whole length. 
Thus the one end of the fibre may be attached to tendon when 
the end is rounded off. The other end may also terminate in ten- 
don or in the fibrous covering of bone in which case it is again 
rounded. In long muscles, however, the fibre may only extend a 
certain distance along the muscle, and it is then found to termi- 
nate in a tapering or bevelled end. In some of the long muscles 
some fibres may both arise and terminate in the substance of the 
muscles. In such a case both ends are bevelled. All the fibres in 
a muscle are arranged ])arallel to one another. 

The outer surface of each muscle fibre consists of a tough 
homogeneous membrane called the .snrroirmma. The main muscle 
substance is composed of several parts, viz., the fihrillac, the 
sarcoplasm and the nuclei. Under the action of reagents the 
muscle fibre may be .split into a number of longitudinal elements. 
These are the fibrillae. They ])ossess alternate bands of light 
and (lark substance which give them a striated appearance. When 
view'ed under polarized light the dark substance is found to be 
doubly refracting or anisotropic, the light band is .singly refracting 
or isotropic. According to many ob.^^ervers, in the centre of (‘ach 
isotropic segment there is a thin transver.se disc of anisotropic 
material and in the centre of each anisotropic segment a thin disc 
of isotropic substance, 'fhe fibrillae are arranged in the muscle 
fibre parallel to one another and with the alternate light and dark 
bands at a])proximately the .same level acro.ss the fibre, thus 
giving to the w'hole muscle filire its tyjiical transverse striation. 
The fibrillae are united by iriterfibrillar substance to form bun- 
dles, of which there may be a considerable number in each muscle 
fibre. I'he bundles lie in a surrourKling layer of sarcoplasm W'hich 
apparently rejire.sents the remaining iiortion of unaltered proto- 
pla.sm of the syncytium. This structure of muscle is best seen in 
the transverse sections of the fibres, A number of areas separated 
by a clear protoplasm ar(.‘ then to be seen. The areas are formed 
by the bundles of fibrillae .seen in trans\'er,se section, the inter- 
mediate substance is the sarcoyilasm. In some muscles, apparently, 
each fibrilla is surrounded by sarcojilasm, in which ('a.se the libril- 
lae are easily isolated from one another and can be readily exam- 
ined. 'Fhis is the case in the wing muscles of insects. The nuclei of 
the fibre are arranged close under the sarrolemma. Each is sur- 
rounded by a small (piaiility of sarcojilasm and in shape i§ an 
elongated elli]ise. In most cases the muscle fibres do not branch, 
though in a few instances, such as the suiierficial muscles of the 
tongue, br.'inching i.s found. 

Involuntary or Smooth Muscle. — This particular form 
of muscle tis.siie when separated into its .single constituents is 
seen to consist of fibres ])osses.sing a typical long spindle shape. 
The central jiart is somewhat sw'ollen and contains an elongated 
nucleus centrally jilaccd. The ends of the fibres are drawn out 
and pointed .sharply. There is no definite surrounding membrane 
to each cell. In mo.^t of the cells, especially the larger, a distinct 
longitudinal marking can be seen. This is due to the presence 
of the fibrils which run the length of the fibre and are probably 
the essential contractile elements. 

In most instances the cells are arranged to form bundles or 
sheets of contractile substance. In each bundle or sheet the cells 
are cemented to one another so that they may all act in unison. 
The cementing material is apparently membranous and is so 
arranged that contiguous fibres are only .separated by a .single 
layer of membrane. According to some, neighbouring fibres are 
connected to one another by minute offshoots, and these commu- 
nications serve to explain the manner in which the contraction is 
ob.served to pass from fibre to fibre along a sheet composed of 
the muscles. 

Involuntary muscle is the variety of muscle tissue found in the 
walls of the hollow viscera, such as the stomach, intestines, ureter, 
bladder, uterus, etc., and of the respiratory passages, in the middle 
coats of arteries, in the skin and the muscular trabeculae of 
the spleen. The arrangement is very typical, for instance, in the 
small intestine. Here the muscular coat con.sists of two layers 
of muscle. Each is in the form of a sheet which varies greatly in 


thickness in different animals. In the inner sheet the fibres, all 
parallel to one another, are disposed with their long axis transverse 
to the direction of the gut. In the outer layer, the direction of 
the fibres is at right angles to this. In a viscus with thick muscle 
walls the fibres are bound into bundles and the bundles may run 
in all directions. In some instances the bundles may form 
branching systems, thus constituting a network, notably in the 
bladder. In other instances, the villi of the small intestine, the 
muscle fibres are separate, forming a felt -work with wade meshes. 

Heart Muscle. — The fibres of wliich the muscular walls of the 
heart are composed though cross-striated are not voluntary. Each 
fibre IS an oblongated cell possessing distinct transverse and Jess 
distinct longitudinal st nations. There is no sarcolemma, and 
the nucleus of each fibre is j)lared in the centre. The longitudinal 
striation is due to the presence of fibrillae, each of which is cro.ss 
striated. These lie parallel to one another in the cell, the sarco- 
plasm surrounding them being much more abundant in these 
fibres than in striated muscle. The fibrillae are arranged in rows, 
and when a transverse section of one of these fibres is examined 
it is seen that the rows radiate away from the centre of the cell. 
A further distinctive character of cardiac muscle fibres is that 
they frequently branch, the branches uniting with others from 
neighbouring cells. Moreover, the ends of the fibres are attached 
to corresponding faces of other cells, and through these attai'hed 
faces the fibrillae pass, so that there is an approximation to the 
formatiim of a syncytium. (T. (L B.) 

MUSCLE AND MUSCULAR EXERCISE. Muscle 
makes up a considerable, often a major fraction of the body, and 
many of the other functions are devoted to its service. It con- 
sists essentially of fibres, complete living units whii'h are fre- 
quently of considerable length and about 0'05mm. in diameter. 
The.se fibres contain numerous minute fibrils embedded in the 
semi-liquid “sarcopla.sm" inside the “sarcolemma.” They are 
bound together by a connective tissue framework, and in the case 
of most voluntary muscles form anatomical unils which arc con- 
nected by tendons to the bony levers. Involuntary muscle, serv- 
ing the “domestic” arrangements of the body (digestion, excretion, 
circulation, etc.), is usually in a sheet -like form, the fibres being 
mosaiced or cemented together to cover the organ operated. Car- 
diac muscle, intermediate between the other two types, consists of 
.shorter fibres, apparently in direct physiological connection with 
one another, thus en.suring a co-ordinated response. 

Animal movement is due to the .shortening and thii'kcning of 
these fibres, not to changes in their volume. 'I'his shortening is 
initiated, in the case of voluntary muscle, by an impulse from a 
nerve, but may be produced artificially by various means, chief of 
w-hich is the electric shock. In cardiac muscle there is an inherent 
tendency to beat, and any piece of a heart, removed from con- 
tact with the rc.st, will proceed to shorten in its owm intrinsic 
rhythm. In the normally functioning heart the speed is set by the 
quickest portion, viz., that near the entrance of the great veins, 
whence the beat is conducted rapidly from fibre to fibre so that the 
whole contracts approximately together. In involuntary muscle 
the fibres may show a rhythm of their own: more usually, like 
those of voluntary muscle, they require an impulse from a nerve; 
sometimes, as in the intestine, they possess also a primitive local 
nervous s^^stcm co-ordinating their activity. 

Voluntary^ muscle is richly supplied wdth blood ve.ssels, bringing 
it fuel and oxygen. Even at rest the muscles re(juire materials for 
combustion; they arc the chief source of animal heat. If the rest- 
ing heal production be insufficient, the animal either takes volun- 
tary exerci.se or shivers, so increasing the output of heat from its 
muscles. At rest the majority of the blood capillaries are closed ; 
during activity these open up and allow more blood to pa.ss; this 
is supplied by the greater activity of the heart, and pro\ided with 
oxygen by the enhanced efforts of the respiratory system. 

The Mechanical Response. — ^The fundamental unit of mus- 
cular response is the twitch, contraction followed by relaxation. 
It is possible (though not certain) that in some muscles, r.g., 
those holding closed the shells of bivalves, relaxation may not 
necessarily ensue; a semi-permanent change in length may occur 
on stimulation, the change requiring an expenditure of energy, but 
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the maintenance of the new length requiring none. In the vast 
majority of muscles, however, the unit of response involves relaxa- 
tion as well as contraction, and a prolonged contraction can be 
maintained only by the fusion of a number of twitches in succes- 
sion, so requiring a prolonged expenditure of energy. There arc 
vast differences in the speed of the single twitch, which may occupy 
a few thousandths of a second in insects, and minutes, or even 
hours in some smooth muscles. A single twitch of given strength 
in a given length of muscle is associated always with a fairly con- 
stant liberation of total energy. If T dynes be the tension devel- 
oped in the “isometric” twitch of a muscle fibre /cm. long, and 
if n ergs be the total energy set free (initial plus recovery) we 


have ap[jroximately, for all muscles, 



This relation is in- 


dependent of the speed of response, so that in setting up a ten- 
sion all muscles work similarly efliciently. In maintaining a tension 
for a given time, however, there are vast differences between 
muscles of different speed: tho.se giving the (luicke.st twitch re- 
quire the highest frequency of stimulation to jiroduce a properly 
fused summation, and expend corresjiondingly more energy. A 
muscle capable of giving a twitch in 0003 second will liberate 
20,000 times as much energy per second in maintaining a contrac- 
tion as one who.se twitch lasts for one minute. When, therefore, 
a force has to be maintained over long intervals a slow-moving 
muscle is e.ssenlial. Ordinary voluntary movements are due to 
a fusion of twitches evoked by a rapid succession of impulses 
along the nervi's. 

Tht? effect of a rise of temperature is to quicken the twitch and 
the ri.sing phase of a tetanus. One effect of this quicker response 
is to make the maintenance of a contraction more expensive. 

Much use has been made of the fact that muscles removed from 
the body may, under proper conditions, contract practically 
normally for many hours. The thinner the excised mu.sclc the 
more satisfactory is its survival, since the u.sual provision of 
oxygen via the circulation must be replaced by diffusion from 
out. side, which is a .«lo\v i^rocess over greater distances. It is com- 
mon to immerse such muscles in “Kinger's fluid,” a w'atery .solu- 
tion of .salts in approximately the same concentrations as the blood. 

The intrinsic strength of muscles is considcra])lc. A frog's sar- 
torius may exert a force of 2.5kiIog. per sq.cm, of section, but 
this is small compared with the forte of human muscles. In the 
human arm, for example, at a methanical di.sadvantage of about 
():i, a force of .40 kilograms may be exerted at the hand by the 
biceps and lirathialis muscles, with a cross-section of about 
.?5.sq.cms., whidi is about lokilug. per square centimeter or 
approximately 10 atmospheres. 

The “All-or-None” Principle. — It was rhown by Keith Lucas 
that the twitch of .a muscle fibre is indepentJent of the strength 
of the impulse which evokes it, though dependent upon the condi- 
tion of the fibre in its exit rnal and internal relation.s (temperature, 
length, preceding twitch, condition of fatigue, etc.). Strictly de- 
fined, this princijile is universal and has the con.sequence that a 
muscular effort can be graduated in intensity only by adjusting the 
number of fibres employed in it, and not by adjusting the response 
of the individual fibres. 

The Electric Response. — When a muscle fibre is excited a 
wave of negative potential, a few hundredths of a volt in magni- 
tude and a few' cms. in length starts off in both directions from 
the stimulated point. The wave can be recorded, cither in an ex- 
cised muscle, or during voluntary movements in the body. This 
“electro-myogram” has been u.sed very largely in investigations 
of the heart (“electrocardiogram”) and considerably in studies 
of natural muscular movement. By means of it all voluntary and 
most reflex contractions have been shown to be of a discontinuous 
tetanic nature, due to a rapid succession of impulses reaching the 
muscle from the nerve; while a few reflex contractions, chiefly 
“tendon-jerks,” have been found to be single twitches. 

Tonic Contraction. — In the maintenance of body posture, and 
in preserving a readiness for instant action, a certain amount of 
muscle “tone” is necessary. When a muscle contracts, the tone of 
its antagonist is inhibited. It has been supposed that tone repre- 
sents a different type of contraction, not of a tetanic nature, and it 


is reported that muscle fibres are doubly innervated, by voluntary 
and by sympathetic nerves; section of the sympathetic has 
been stated to cause a lo.ss of lone. 'I’hc evidence is not yet con- 
clusive and there seems to be at present insulVicient reason to 
regard tonic contraction as different, in princiiile, from ordinary 
tetanus; it is merely w^'aker, only a small fraction of the fibres 
being active at any given moment. IVrha[)S the fibres whieh are 
normally concerned with maintenance of tone are naturally slower 
than their fellow's, and so more economical in maintaining a t(?n- 
sion. Differences in speed in the different fibres of an individual 
muscle group are known to occur. 

The Thermal Response. — When a muscle contracts it liber- 
ates heal. This can be measured directly by placing an isolated 
mu.scle on a thermo])ile connect td to a .sensitive galvanometer, 
W'hen a rise of about ooo.>'" C. is found in a single twitch: or it 
can be stiulied by placing a complete animal in a ealorimeter and 
causing it to work. “iMyotherinic" experiments haw thrown much 
light on the internal mechanism of the muscle. 

Fatigue. — When a imi.sde deprived of oxygen is given a suc- 
cession of shocks it gradiKilly we;ik«'ns and fimilly ceases to respond. 
When a mu.scle with its cin illation inlaet. or atletjiialely supplied 
with oxygen, is similarly treated, its response diminishes at first, 
but finally reaches ri ‘‘steady stale,” in which recovery balances 
breakdown. The first iast* ctirresjumds to very \ioIent exercise 
in man, w'here eniTgy re(juirtment is far in exeess of possible oxy- 
gen supply; the second corresponds to steady w'ork of moderate 
inten.sity where oxygen supply rajiiflly rises to niei'l energy re- 
quiremi'nt . 

The Elastic Properties and Viscosity of Muscle. — A resting 
muscle possesses c harai leristic elastic projuTt ies. tension ri.sing 
more than in iiroportion to extension. It shows also the phenoin- 
imon of “after-extension,” lonlinuing to lengthen (or shorten) for 
.some time after bi'ing loaded for released). An acliva* muscle is 
different in its elastic properties, but shows a phenomenon analo- 
gous to the aflcT-extension of rc'stiiig muscle, vi/., a “viscosity” 
which largely reduces, at high s|)eeds of sliortt'iiing. the amount of 
work which the muscle can perform. 1'his visiosily, whiih is an 
es.senlial factor in all muscles, greaterl in those which move most 
slowly, acts in the sense of a “governor” or “automat ie brake,” 
preventing the animal from attaining .spcaals of movement sutfi- 
cicnl to threaten the- integrity of its structure. 

The Chemistry of Muscle.— Muse h* is about 75";, water. Its 
fibres are imbedded in a conncTlixe tissue franuwork; protein 
forms their chief chemic al const it ueiit. Thc*ir conlc'iil s are semi- 
fluid and can be scjueezecl out as “muscle ])lasma the residue, 
consisting chiefly of “.sarcolemma,” connective' tissue and nuclei, 
contains keratin, mucin and nucle'n. 'I'he ash of muse Ic* forms 1%', 
to 1*5% and consists chiefly of potassium and phosphate's, with 
traces of calcium, magnesium, chlorine* and iron. Of nitrogenous 
substances the most irnijortant is c realine: of non-nil rogenous 
bodie.> fat glycogen and lactic acid nui.^-t be inentionecl. 

Lactic Acid and Glycogen in Muscle.— It has long been 
known that a muscle* in fatigue or rigor be-eeimes acid. The clas- 
sical work of Fletcher and Hopkins f nio;) placed the subject of 
lactic acid in muscle on an exact ba.'i.’^ and e'slabli.sh(*el : — fi.) That 
lactic acid is formed during re*sl witboul oxygi'ii, eluring ac tivity 
or rigor, or after injury; (ii ) ihal ils formation in an injured 
muscle can be delayed or prevented by sulficienl oxygen; (iil.) 
that once formed it may disappear in fhe pr(*.sc*ru e*. of oxygen. 

These facts led to the work of A. V. Hill on heat-production 
during the recovery pha.se, by wdiie h it w'a.** .shown that lactic acid 
formed during activity is not n moved by oxidation hut in some; 
other way, presumably by re*synthe.sis to a precursor. Meyerhof 
established glycogen (a carbohydrate* discovered by 

Bernard in 1857) as this precursor, and it now seems clear that all, 
or nearly all, the energy exchanges of active muscle can be de- 
scribed as follows: — 

A. Initial non-oxidative ])ha.'^e (yielding mechanie:al ei ergy) 

Glycogen — > unknown intermediary — > lactic acid — >K.-lac- 

tate, the neutralization of the aeid being ('ffecte*d by the alkali of 
the tissue itself : 

B. Recovery oxidative i)h;i.^t* (following activity and lasting 
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for 5 to 80 minutes). 

K-lactale — >lactic acid — > intermediary— > glycogen, the en- 
erg>' for this endothermic reaction being derived, at any rate in the 
isolated muscle, from the oxidation of glycogen in amount about 
22% of that restored from lactate. 

This division of activity into two phases, (A) work without 
oxygen and (B) recovery with oxygen, is very important, and is 
found as a general phenomenon in living tissues. The rate of 
supply of oxygen via the circulation is necessarily limited, and this 
arrangement allows temporarily for much greater rates of expen- 
diture of energy than would be possible were the muscle dependent 
on contemporary combustion. The mechanism is essentially that 
of an accumulator, a charge being stored and capable of release 
at a high rate for a time without oxidation, a recharge being 
necessary later, with the expenditure of energy derived from com- 
bustion of food material. 

Fatigue ap|x‘ars to be due to the accumulation of lactic acid 
inside the muscle fibres, and further activity becomes impossible 
when its concentration reaches about 0 3 %• Glycogen is necessary 
for activity. 

Phosphates in Muscle. — The role of phosphates, although not 
yet clear, is obviously important. The total phosphorus in muscle 
varies widely but does not exceed 0-25%. Of this a certain vari- 
able fraction is combined with protein and fat -complexes, but 
probably plays no part in the chemical exchanges of activity. The 
remainder (“acid-soluble") has been studied under four heads: — 
A. Inorganic phosphate; B. Organic phosphate; i. rapidly hydro- 
lysed by acid; ii. hydrolysed slowly by incubation of the muscle 
in alkali, but not rapidly by acid; iii. unaffected by treatment 
<i.) or (ii.). 

(A) is small in resting muscle, but increa.ses largely in fatigue 
and rigor; (B) (i.), which has often lx*en mistaken for (A), is a 
compound of creatine and phosphate (“phosphagen”— Eggleton) 
which breaks down during .^stimulation and rigor, is restored in the 
presence of oxygen, but is not. a source of lactic acid; (B) (ii.) is 
possibly a hexose-diphosphate; it breaks down during rigor, but 
may increase during activity; its usual connotation “laclacidogen” 
is quite unfortunate, since in activity at least it is not the 
immediate source of lactic acid. (B) (iii.) is probably a chemically 
stable hcxose-monopho.sphate. These two hexo.se-phosphates have 
been isolated from muscle, the diphosphate being identical with 
that produced by yeast fermentation. Muscles are capable of 
synthesising hexosephosphates from glycogen and phosphoric 
acid. Thest* phos[)hate compounds probably act as inlerniediarie,s | 
in the breakdown of glycogen to lactic acid, the monophosphate 
perhaps Iniiiig the immediate source of lactic acid in contraction. 

There is a small but definite rise in blood phosphate following 
exercise; this, however, is not comparable in magnitude with that 
of blood lactic acid under similar conditions. 

Muscular Exercise in Man. — Many of the factors described 
above are found in the case of muscular exercise in man. For ex- 
ample, muscle “viscosity” is very obvious in the case of move- 
ments made at high stiectl and explains the ver>' exhausting nature 
of such exercise; while, together with the fact of energy expendi- 
ture during the maintenance of a contraction, it serves to deter- 
mine an “optimum speed" for many types of movement. Recovery 
after exertion is well known, and its rate and extent can be meas- 
ured by the amount of ox'ygen consumption which it occasions. 
Lactic acid is found in large quantities in the blood after exertion, 
and the “oxygen debt” allows its ;imount in the body as a whole 
to be calculated. Strong evidence has been found that in man 
glycogen is u.sed preferentially as the immediate fuel of muscular 
exercise, as it is in labonilory experiments on i.solated muscles. 
Recent applications indeed of academic muscle physiology have 
afforded an interesting and gratifying page in the history of 
applied scit^nce. 

The Energy Exchanges of Exercise.— -Various methods have 
been employed of measuring the energy liberated in the body, 
which of course all comes from the combustion of foodstuffs 
in the active tissues. A man has been placed in a calorimeter and 
his energy output determined directly; but, except for special imr- 
poscs, this method is laborious and inadaptable. The most con- 


vem'ent procedure is to measure the oxygen consumption (Of) and 
the carbon dioxide production (COa), which can be done by a 
collection, analysis and measurement of the air breathed out. 
Tables have been constructed from which, knowing the (Oa) and 
the (COa), the energy value of i litre of ox>'gen can be read off: 
or, in exercise of short duration, it is usually simpler and just as 
accurate to assume that i litre of oxygen corresponds to the fol- 
lowing amount of energy (calculated for the combustion of glyco- 
gen). I litre of oxygen^5-i4 calories— 15,860 foot-pounds. 

The oxygen consumption can be measured during exercise of 
all kinds, even running, skating, ski-ing and swimming. 

The “Oxygen Income.” — ^When exercise commences the oxy- 
gen consumption begins to ri.se, and in tw^o or three minutes 
(sooner in some, later in other forms of exercise) it attains its 
full value. This gradual rise is occasioned, or accompanied, by 
several events; — (i.) the acceleration of the heart and the quick- 
ening of the circulation; (ii.) the deepening and quickening of 
respiration; (iii.) the gradual accumulation of lactic acid in tis- 
sues and blood. 

When exercise ends the oxygen consumption begins to decrease, 
and in 5 to 80 minutes, depending on the violence and duration of 
the preceding exercise, it falls to its original value again. During 
this fall (i.) the heart and circulation return to their previous 
rate; (ii.) the respiration reverts to its resting condition; (iii.) the 
excess of lactic acid in the blood and tissues disappears. 

During the exercise, if moderate, a “steady stale” may be at- 
tained, the increasing rate of oxygen con.sunipt ion leading to an 
increasing rate of lactic acid removal, until finally a balance is 
struck at levels of lactic acid concentration and of oxygen con- 
sumption which are characteristic of the exercise. If, however, 
the exerci.se be too intense no balance is possible, since there is 
a strict limit to the rate at which oxygen can be supplied to the 
muscle fibres, even with the most strenuous efforts of heart and 
lungs to cope with the .situation. The rate of lactic acid forma- 
tion is then never balanced by that of its removal, and fatigue and 
exhaustion gradually set in. Thus the limit of prolonged exertion 
is set by the “maximum oxygen income” of the body. This in 
athletic men of ordinary size is usually about 4 litres per minute, 
corresponding to a total energy liberation of about 63,40oft.lb. per 
minute. It is found that, under good conditions, the “mechanical 
efficiency” of a man at work, viz. (work done) - 4 - (total energy 
used), may rise as high as 25 %. so that, during prolonged w^ork 
the greatest possible mechanical output of a man is about 
15,860ft. lb. per minute, or just under J horse-power. 

In less athletic individuals the maximum oxygen income is 
smaller and the upix*r limit of exertion lower; it is smaller also 
during exercise in which the body is held in a constrained position, 
or part only of it used. The role played by the heart in severe 
exerci.se should Ixi noted. To distribute 4 litres of oxygen at least 
30 litres of blood must be pumped round the body every minute; 
the whole of the blood must circulate .six times. 

Recovery from Exertion. — In the isolated muscle suspended 
in oxygen recovery from considerable exertion takes many hours, 
owing to the slowness of the oxygen supply by diffusion alone. In 
the intact animal at rest after exercise the supply of oxygen, except 
in the earliest moments of recovery, is more than adequate and re- 
covery goes on at its own intrinsic rate, unaffected by considera- 
tions of oxygen supply. After moderate exertion recovery is quick 
— there has been no considerable accumulation of lactic acid, and 
the body returns rapidly to its resting state. The “oxygen debt” at 
the end of the exercise may be of the order of i or 2 litres but not 
more; and this is soon paid off. After harder exercise, however, 
in which the ox>’gen requirement has l>een considerably in excess 
of the maximum oxygen supply, there may be large quantities 
(up to loogms. or more) of lactic acid in the tissues, and this 
will require large quantities of oxygen for its removal The 
highest recorded value of the “oxygen debt” at the end of exercise 
is nearly 20 litres, but one of X5 litres is a very fair performance. 
It will l>e seen at once that this possibility of “running into debt” 
for a large quantity of the oxygen required has a considerable 
influence on the degree of strenuousness of the exercise which 
can be undertaken for a limited period. Without this “accumula- 
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VIEWS OF THE WILSON DAM, MUSCLE SHOALS, ALABAMA 


1. Airplane view of Wilson dam. 4.300 ft. in length, in the Muscle Shoals 
section of the Tennessee river, Alabama 


2. Wilson dam, seen from the south bank on the down stream side, showing 
construction work in progress 
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tor function” in muscle, no effort of any considerable severity 
could be made. 

After violent exertion, recovery may take a considerable time, 
up to 80 minutes for the case when exercise was prolonged as 
well as strenuous. Kven loo yards run at top speed may require 
50 minutes for complete recovery. Fitter individuals tend to have 
a higher recovery rate. 

The Effect of Breathing High and Low Pressures of Oxy- 
gen. — During prolonged and strenuous exertion unpleasant sub- 
jective feelings may be much relieved by breathing oxygen instead 
of air, and measurement shows that under such conditions a con- 
siderable rise in the oxygen intake may take place. The blood, 
rushing at high speed through the lung capillaries, apparently 
does not collect its full quota of oxygen unless diffusion through 
the lung membranes is quickened up. Conversely, by low oxygen 
pressures the unpleasant subjective feelings may be aggravated 
and the rate of oxygen intake diminished. This is of great im- 
portance at high altitudes; no amount of “acclimatisation” will 
compensate completely for the lower pres.sure of oxygen in the 
lung alveoli. At high altitudes dy.spnoea more rapidly sets in, the 
tendency to work by incurring an oxygen debt is more insistent, 
while at extreme heights the re.sts for recovery become more fre- 
(|ucnt since the oxygen income is .so largely diminished. The ad- 
ministration of oxygen brings immediate relief, by (juickening the 
passage of oxygen into the blood, as well as by supplying the brain 
and heart with oxygen at a higher jxirtial pressure. 

Muscular Training. — ^\ery little iihysiological knowledge ex- 
ists as to the nature of the changes that come over the body during 
muscular training. There are many po.s.sibilities: (i) Ileffer 
rnu.scular co-ordination, involving more economical and better di- 
rected movement ; (: j an improvement in those chemical relation- 
ships of the tissues which determine the .speed of recovery; (3) 
greater mechanical strength in the connective tissue of the mu.scles 
and in the sarcolernma of the fibres; (4) an increased oxygen 
carrying power of the blood; (5) a more complete capillary circu- 
lation, and a better lymph supply; (6) an increase in the alkali- 
reiserve of the blood and muscle fibres, resulting in a greater 
lactic acid tolerance; (7) an increase in muscle glycogen, and 
possibly in the pho.sphate intermediaries of the lactic acid break- 
down; (8) a more powerful heart beat, perhapis due to improve- 
ments in the roronar>' circulation. 

The list might he extended considerably, but to little purpose. 
To illustrate the inade(iua(*y of present knowledge the case of 
muscular .stiffness may be cited. Some individuals readily become 
stiff, others do not. A fit and healthy man may he reduced to the 
extremity of stiffness by a few seconds of unaccustomed exercise: 
yet, on another occasion, having been “trained” by a few iirevious 
bouts of the .same exertion, he is completely unaffected. This 
case is mentioned specifically because the layman, discussing 
muscular exerci.se with a physiologist, often tends to a.sk the cause 
of muscular stiffness, to which, at present, if he be honest, the 
physiologist must reply that he does not know. 

BiBLiocKAPirY. — Publication.s of the Indu.strial Fatigue Research 
Board, H.M. Stationery Office, London; Publications of the Nutri- 
tion Laborator>*, Carnegie Institution, Washington; F. A. Bainbridge, 
The Physiology of Muscular Exercise (2nd ed. rev, 1923) ; Sir W. M. 
Bayliss, Principles of General Physiology (1924); J- f^arrroft, The 
Respiratory Function of the Blood; Part J. “Lessons from High , 
Altitudes’* (1925) ; J. F. Fulton, Muscular Contraction and the ' 
Reflex Control Movement (19201 ; J. J. R. Macleod, Physiology and 
Biochemistry in Modern Medicine (1926); E. H. Starling, Principles 
of Human Physiology (1926); A. V. Hill, Muscular ActivUy; Lec- 
tures on the Hertcr Foundation, 1924 (1926), Muscular Movement in 
Man; George Fisher Baker Lectures in Chemistr\', Vol. 111 . (1927), 
Living Machinery: Lectures before a ** juvenile auditory’’ at the 
Royal Institution (1927). (A. V, H.) 


The discharge of the Tennessee river in the Muscle Shoals 
section is produced by an average annual rainfall of about 45 in., 
falling on a catchment basin 30,800 sq.m, in area. The volume 
of water thus created, uninfluenced by artificial storage, has varied 
from 5,000 cu.ft. per second to a maximum of 500,000 cu.fl. In 
the earlier colonial days the Tennessee river was considered of 
sufficient importance by the Federal Government to receive more 
or less continuous engineering study from the time of George 
Washington down to iqiS, when President Wilson ordered the 
building on Muscle Shoals, near Florence, of (he structures shown 
in the FMale as a war and national defence measure. 

As a result of the various navigation surveys and studies of 
Muscle Shoals, made between 1828 and 1889, u small and incom- 
plete set of lateral canals and locks were completed in 1890 by 
the Federal Government. These locks and canals proved of 
practically no value because of the absence of sufficient tonnage 
either up or down the river. In 1907 the Federal Government 
ordered the chief of army engineers to make a new examination of 
Muscle Shoals for the puriiose of ascertaining its navigation and 
hydro-electric |M)wer pos.sibilities. As a result of these examina- 
tions and of succeeding ofticial and private studies, sufficient 
engineering data of a reliable character had been assembled to 
warrant l*rcsidcnt Wilson in 1918 ordering the construction of 
what was then named dam No. 2 on the Tennessee river, as a part 
of the general plan prepared by the U.S. army engineers for the 
improvement of tht* entire Muscle Shoals stretch of the river. 
Actual construction of dam and power-house No. 2 was begun by 
the war tlcpartmcnt in April. 1918. as an emergtmcy war measure, 
to aid in the supply of nitric acid for war need.s in lieu of C'hilean 
nitrate of soda. The termination of the war in 1918 found the 
plant only about 30';,', comifleled, and tht* question then arose as 
to whether to complete or ali.iridon (he power-plant and navigation 
work at Muscle Shoals. The plan to finish the structure prevailed, 
and the initial Installation shown in (he figure was placed in 
practical commis.sion in Sept. 1925 
The entire length of dam and power-house is 4,300 ft., 
divided by expansion joints into 90 sections. Field measurements 
showed that the aggregate of the temperature and other changes 
in the lengths of these 90 se( tions was over 9 inches. The masonry 
crest of the dam is surniountecl by flood gales, by the operation 
of which a uniform pool level can be maintained above the dam 
independent of the quantity ol water (lowing through the pool, and 
iiulejiendent of the amount of water used for power purposes. 
The capacity of the flood gates is any tlischarge up to a maximum 
of one million cu.fl. per second, or three times the maximum dis- 
charge of the St. Lawrence river in the International section. 

When the economically feasible storage ba.sins officially planned 
for the valley of the Tenne.ssee river above dam No. 2 are in 
commission, the Tennessee river as a whole will add 3,000,000 
hydru-clei l ric horse-power to iht* industrial resources of over 
twelve million ])eople in .seven .Semthern States. Dam No. 2 at 
Florence, Ala., will be the major unit upon whi(h will be founded 
a .superf)ower system of great value to the South. (Jl. Co.) 

MUSCOVITE, a rock-forming mineral belonging to the mica 
group (sec Mica). It is al.so known as potash-mica, being a 
potassium, hydrogen and aluminium orthosilicate, H*KA1„( SiO, )a. 
.\s the common white mica obtainable in thin, transparent cleav- 
age sheets of large .size it was formt^rly used in Russia for window 
panes and known as “Mus(ovy glass”; hence its name. It crys- 
tallizes in the monoclinic .system; distinctly developed crystals, 
however, are rare and have the form of rough six-sided prisms or 
i plates; thin scales without definite crystal outlines are more 
i common. The most prominent feature is the perfect cleavage 
I parallel to the basal plane, on which the iu.stre is pearly in char- 
i acter. The hardne.ss is 2-2J, and the specific gravity 2-8-2-9. 

I Muscovite frequently occurs as fine scaly to almost compact 


MUSCLE SHOALS, a name given to a section of the Ten- 
nessee river, approximately 37 m. long, above Florence, Alabama. . „ . • , . 

In this distance the river drops 132 ft. when it is discharging its i aggregates, especially when, as is often the case, it has resulted 
average flow. The above section of the river is made up of rapids | by the alteration of some other mineral, such as felspar, topaz, 
and connecting pools that collectively make navigation of the ^ kyanite, ctt. Varieties depending both on differences in structure 
river in its natural state impossible. The muscular demands on and in chemical composition have been distinguished. Scaly 
the Indians and early settlers in canoes bound upstream is sup- i varieties arc damouritc, gilbertite. sericite fGr. ariipuctn, silky), 
posed to have suggested the name “Muscle Shoals.” etc. In sericite the hne scales are united in fibrous aggregates 
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giving rise to a silky lustre: this variety is a common constituent 
of phyllitcs and sericitc-schists. Several compact minerals, in- 
cluded together under the name pinite, have resulted by the 
alteration of cordierite, spodumene and other minerals. Fuchsite 
or ‘‘chrome-mica,’' is a bright green variety containing chromium. 

Muscovite is of wide distribution and is the commonest of 
the micas. In igneous rocks it is found only in granite, never in 
volcanic rocks; but it is abundant in gneiss and mica-schist, and 
in phy Hites and clay-slates, where it has been formed at the 
expense of alkali-felspar by dynamo-mctamorphic processes. In 
pegmatite- veins traversing granite, gneiss or mica-schist it occurs 
as large sheets of commercial value, and is mined in India, East 
Africa, the United Slates and Brazil. 


MUSCULAR SYSTEM, ANATOMY OF (see also Mus- 
cle, Structure of). Here only thi? voluntary muscles, under 
the control of the will, are considered. 

The voluntary mu.scles form the red llesh of an animal, and arc 
the structures by which one part of the body is moved at will upon 
another. Each muscle is said to have an origin and an insertion, 
the former being that attachment which is usually more fixed, 
the latter that which is more movable. This distinction, though 
convenient, is arbitrary, as an example will show. The pcctoralis 
major being attached to the front of the chest and to the upper 
part of the arm bone its contraction draws the arm towards the 
che.st, whereas, when, in climbing a tree, the hand grasps a branch 
above, contraction will draw the chest tow'ards the arm. Generally, 
a muscle is partly tle.shy and partly tendinous; the llc.shy con- 
tractile part is attached at one or both ends to cords or sheets of 
while fibrous tissue, which in some cases pass round pullies and 
so change the direction of the muscU^’s action. The other end of 
lhe.se cords or tnidons is usually attached to the periosteum of 
bones, with which it blends. In some cases, w'hen a tendon passes 
round a bony pulley, a sesamoid bone is developed in it which 
diminishes the effects of friction. A good example of this is the 
patella in the tendon of the rectus femoris (fig. i). 

Every muscle is suiiplied with blood vessels and lymphatics 
(fig. ij, and w'ith one or more 
nerves. The nerve supply is very 
important both from a medical 
and a morphological point of 
view. The attachments are also 
important, as determining the 
action of the muscle. This action 
cannot be understood by refer- 
ence to the dead body alone, for 
every movement expresses the 
balanced contractions of numer- 
ous muscles. (See C. E. Beevor, 

Croonitni Lectures for Lon- 
don, 1904.) 

Muscles may be fu.siform, as 
in fig. I, conical, riband-like, or 
flattened into triangular or cjuad- 
ri lateral sheets. They may also 
be attached to skin, cartilage or 
fascia instead of to bone, while 
certain muscles surround open- 
ings w^hich they con.strict and are 
called sphincters. The names of 
the muscles have gradually grown 
up, and no settled plan has been 
used in giving them. The German 
anatomists at the Basle confer- 
ence lately proposed a uniform Latin and Greek nomenclature, 
which, though not altogether satisfactory, is gaining ground on 
the European continent. As there are some four hundred muscles 
on each side of the body it will be impossible here to attempt more 
than a mere sketch; for the details the anatomical textbooks must 
be consulted. 

Muscles of the Head and Face (PL I.-i). — ^The scalp is 
moved by a large flat muscle called the occipito-frontaliSy which 
has two muscular bellies, the occipitalis and frontalis, and an inter- 



Fl6. 1.— THE RECTUS MUSCLE OF 
THE THIGH, SHOWING THE CON- 
STITUENT PARTS OF A MUSCLE 


vening epicranial aponeurosis; this muscle moves the scalp and 
causes the transverse wrinkles in the forehead. The anterior, pos- 
terior and superior auricular muscles arc present but are almost 
functionless in man. The orbicularis palpebrarum forms a sphinc- 
ter round the eyelids, which it closes, though there is little doubt 
that parts of the muscle can act separately and cause various ex- 
pressions. The side of the nose has several muscles, the actions of 
which are indicated by their names; they are the compressor, two 
dilatores and the depressor alae nasi, while the levator labii superi- 
oris et alae nasi sometimes goes to the nose. Raising the upper lip, 
in addition to the last named, are the levator labii superioris pro- 
prius and the levator anguli oris, while the zygomaticus major 
draws the angle of the mouth outward. The lower lip is depressed 
by the depressor labii inferioris and depressor angiili oris, while the 
orbicularis oris acts as a sphincter to the mouth. The buccinator 
muscle in the substance of the checks rises from the upp^er anrl 
lower jaws and runs forward to blend with the orbicidaris oris. All 
the foregoing are known as muscles of expression and all are sup- 
plied by the seventh or facial nerve. The temporal muscle at the 
side of the cranium (PL I.-3) and the masseter (PL 1.-2), which 
rises from the zygoma, close the mouth, since both arc inserted 
into the ramus of the mandible; while, rising from the pterygoid 
plates, are the exterml and internal pterygoid muscles (PL I.~3), 
the former of which pulls forward the condyle, and so the whole 
mandible, while the latter helps to clo.se the mouth by acting on 
the angle of the lower jaw. This group of muscles forms the mas- 
ticatory set, all of which arc supplied by the third division of the 
fifth nerve. For the muscles of the orbit, see Eye; for those of the 
soft palate and piharynx, see Pharyxx; and for those of the 
tongue, sec Tongue. 

Muscles of the Neck (PL I.-2). — ^Just below the mandible is 
the digastric, which, as its name shows, has two bellies and a cen- 
tral tendon; the anterior belly, supplied by the fifth nerve, is 
attached to the mandible near the symphysis, the posterior sup- 
plied by the seventh of the mastoid process, while the central 
tendon is bound to the hyoid bone. Stretching across from one 
side of the lower jaw to the other and forming a floor to the mouth 
is the mylo-hyoid muscle; posteriorly this reaches the hyoid bone, 
and in the mid-line has a tendinous rapHie separating the two halves 
of the muscle. Rising from the manubrium st erni and inner pxirt 
of the clavicle is the stenw-clcido-mastoid, which is inserted into 
the mastoid process and superior curved lines of the occipital bone; 
when it contracts it makes the face look over the opposite shoul- 
der, and it is supplied by the spinal acce.ssory nerve as well as by 
branches from the cervical plexus. It is an important surgical 
landmark, and forms a diagonal across the quadrilateral outline of 
the side of the neck, dividing it into an anterior triangle with its 
apex downward and a posterior with its apex upward. In the an- 
terior triangle the relative positions of the hyoid bone, thyroid 
cartilage and sternum should be realized, and then the hyo-glossus, 
thyro-hyoid, sterno-hyoid and stcr no-thyroid muscles arc explained 
by their names. The omo-hyoid muscle rises from the upper bor- 
der of the scapula and runs across both triangles to the hyoid 
bone. Where it passes deep to the sterno-mastoid it has a central 
tendon which is bound to the first rib by a loop of cervical fascia. 
Rising from the styloid process arc three muscles, the stylo-glos- 
sus, stylo-hyoid and stylo-pharyngeus, the names of which indi- 
cate their attachments. Covering these muscles of the anterior 
triangle is a thin sheet, close to the .skin, called the platysma, the 
upper fibres of which run back from the mouth over the cheek and 
are named the risorius (PL I.-i); this sheet is one of the few 
remnants in man of the skin musculature or pamdculus carnosus of 
lower mammals. With regard to the nerve supply of the anterior 
triangle muscles, all those which go to the tongue are supplied by 
the hypoglossal or twelfth cranial nerve, while the muscles below 
the hyoid bone are apparently supplied f/om this nerve but really 
from the upper cervical nerves (see Nerve, Cranial ; and Nerve, 
Spinal). The posterior triangle is formed by the sterno-mastoid 
in front, the trapezius behind, and the clavicle below; in its floor 
from above downward part of the following muscles are seen: 
complexus, splenius, levator anguli scapulae, scalenus medius and 
scalenus anticus. Sometimes a small piece of the scalenus posticus 
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is caught sight of behind the scalenus medius. The splenius rotates 
the head to its own side, the levator anguli scapulae raises the up- 
per angle of the scapula, while the three scalenes run from the 
transverse processes of the cervical vertebrae and fix or raise the 
upper ribs. The trapezius (PI. I.-5) arises from the spines of the 
thoracic vertebrae and the ligamentum nuchae, and is inserted 
into the outer third of the clavicle and the spine of the scapula ; it 
is used in shrugging the shoulders and in drawing the upper part 
of the scapula toward the mid-dorsal line. Its nerve supply is the 
spinal accessory and third and fourth cervical nerves. When the 
superficial muscles and complexus are rcmo\*ed from the back of 
the neck, the sub-occipital triangle is seen beneath the occipital 
bone. Externally it is bounded by the superior oblique, running 
from the transverse process of the atlas to the lateral part of the 
occipital bone, internally by the rectus capitis posticus major, 
passing from the spine of the axis to the lateral part of the occipi- 
tal bone, and interiorly by the inferior oblique joining the spine 
of the axis to the transverse process of the atlas. These muscles 
move the head on the atlas and the atlas on the axis. They are 
supplied by the posterior branch of the first cervical nerve. 

Muscles of the Trunk. — ^'Phe trapezius has already been de- 
scribed as a superficial muscle of the upper part of the back; in the 
loin region the latissimus dor si (PI. I.-5) is the superficial mu.scle, 
its origin being from the lower thoracic spines, lower ribs and lum- 
bar fascia, and it is in.scrted into the upper part of the arm bone. 
When the trapezius is cut, the rhomboid muscles (major and 
minor) passing from the upper thoracic spines to the vertebral 
border of the scapula arc seen, and deep to these is the serratus 
posticus superior passing from nearly the same spines to the upper 
ribs. On rellecting the latissimus dorsi the serratus posticus iw- 
ferior is seen running from the low^r thorac ic spines to the lower 
ribs. When these muscles arc removed the great mass of the 
erector spinae is exposed, familiar to every one as the upper cut 
of the sirloin or ribs of beef; it runs all the way up the dor.sal side 
of the vertebral column from the pelvis to the occiput, the com- 
plexus already mentioned being its extension to the head. It is 
longitudinally segmented into many different bundles to which 
special names are given, and it is attached to the various verte- 
brae and ribs as it goes up, thus straightening the spinal column. 
Deep to the erector spinae are found .shorter bundles pn.ssing from 
one vertebra to another and forming the semis pitmlis and multi- 
fidus spinae muscles. The lati.^simus dorsi and rhomboids are sup- 
plied by branches of the brachial plexus of nerves, while the deeper 
muscles get their nerves from the po.sterior primary divisions of 
the spinal nerves {sec Nf.rve, Spinal). On the anterior part of 
the thoracic region the pectoralis major runs from the clavicle, 
sternum and ribs, to the humerus (PI. 1.-4); deep to this is the 
pectoralis minor, passing from the upper ribs to the coracoid 
process. The serratus ma%nus is a large muscle rising by serrations 
from the upper eight ribs, and running back to the vertebral bor- 
der of the scapula, which it draws forward as in the fencer’s lunge. 
Between the ribs are the cxtcrml and internal intercostal muscles; 
the former beginning at the tubercle and ending at the junctions 
of the ribs with their cartilages, while the latter only begin at the 
angle of the ribs but are prolonged on to the sternum, so that an 
interchondral as well as an intercostal part of each muscle is rec- 
ognized. The fibres of the external intercostals run downward and 
forward, those of the internal downward and backward (see Res- 
piration). The abdominal walls are formed of three sheets of 
muscle, of which the most superficial or external oblique (PI. I.— 4) 
is attached to the outer surfaces of the lower ribs; its fibres run 
downward and forward to the pelvis and mid-line of the abdomen, 
the middle one or internal oblique is on the same plane as the ribs, 
and its fibres run downward and backward, while the transvcrsalis 
is attached to the deep surfaces of the ribs, and its fibres run hori- 
'zontally forward. Below, all these muscles are attached to the 
crest of the ilium and to Poupart s ligament, which is really the 
lower free edge of the external oblique, while, behind, the two 
deeper ones, at all events, blend with the fascia lumborum. As 
they approach the mid-ventral line they become aponeurotic and 
form the sheath of the rectus. The rectus abdominis (PI. I.-4) « 
a flat muscular band which runs up on each side of the linea alba 


or mid-ventral line of the abdomen from the pubis to the ribs and 
sternum. This muscle has certain tendinous intersections or 
lineac transversae, the positions of which arc noticed in the article 
Anatomy {Superficial and Artistic), and the morphology of which 
is referred to later. In front of the lowest part of the rectus is 
sometimes a small triangular muscle called the pyramidalis. The 
quadrat us lumborum is a muscle at the back of the abdominal wall 
which runs between the last rib and the crest of the ilium. In 
front of the bodies of the vertebrae is a prevertebral or hypaxial 
musculature, of w'hich the rectus capitis auticus major and minor 
muscles and lon^us colli in the neck and the psoas in the loins form 
the chief parts, the latter being familiar as the undercut of the sir- 
loin of beef, while the pelvis is closed below by a inuscuhir floor 
formed by the levator ani and coccyiieus muscles. The diai)hragm 
is explained in a separate article. 

Muscles of the Upper Extremity.— The deltoid (see PI, I.-4 
and 5) is the muscle which forms the shoulder caj) and is used 
in abducting the arm to a right angle, w'ilh the trunk; it runs from 
the clavicle, acromial process ami spine of the scapula, to the 
middle of the humerus, and is supi)lied by the circunillex nerve. 
Several short rotating muscles pass from the scajmla to the upper 
end of the humerus; these are the suhscapularis passing in front 
of the .shoulder joint, the supraspinatus above the joint, and the 
infraspinatus and teres minor l)chind. The teres major (PI. I.-4 
and 5) comes from near the lower angle of the scaj)ula, and is in- 
.serted with the lati.ssimus dorsi into the front of the surgical neck 
of the humerus. The coracohracliialis (PI. ll.-i ) ijasses from the 
coracoid process to the middle of the humerus in front of the 
.shoulder joint, while the brachialis auticus pas.ses in front of the 
ellmw from the humerus to the coronoid process of the ulna. Pass- 
ing in front of both shoulder and elbow is the biceps (PI. ll.-i), 
the long head of which rises from the top of the glenoid cavity in- 
side the joint, w'hilc the short head comes from the (oracoid ])ro- 
cess. The insertion is into the tulufrcle of the radius. These three 
mu.scles are all supplied by the same (musculo-cutaneous) nerve. 
At the back of the arm is the triceps (PI, II.-:) which i)a.s.ses 
behind both shoulder and elbow joints and is the great extensor 
mu.scle of them; its long head rises from just below the glenoid 
cavity of the scapula, while the inner and outer heads come from 
the back of the humerus. It is inserted into the olecranon process 
of the ulna and is supplied by the musculo-spinal nerve. The mus- 
cles of the front of the forearm form supcrficiid and deep sets (PI. 
II.-i). Mo.st of the superficial muscles come from the internal 
condyle of the humerus. From without inward they are the pro- 
nator radii teres going to the radius, the flexor carpi radialis to the 
base of the index metacarpal bone, the palmaris lon^us to the 
palmar fascia, the. flexor suhlimis di^itoriim to the middle pha- 
langes of the fingers, and the flexor carpi ulnaris to the pisiform 
bone. The important points of practical interest about thc.se mus- 
cles arc noticed in the article Anatomy {Superficial and Artistic). 
In addition to these the brachio-radialis is a flexor of the forearm, 
though it arises from the outer supracondylar ridge of (he hu- 
merus. It is supplied by the musculo-spiral nerve, the flexor carpi 
ulnaris by the ulnar, the rest by the median. The deep muscles of 
the front of the forearm consist of the flexor lonf>us pollicis run- 
ning from (he radius to the terminal phalanx of the thumb, the 
flexor profundus dif^itorum from the ulna to the terminal phalanges 
of the fingers, and the pronator quadratus passing across from the 
lower third of the ulna to the same amount of the radius. These 
three muscles are supplied by the anterior intero.sseous branch of 
the median nerve, but the flexor profundus digitorum has an extra 
twig from the ulnar. The extensor mu.scles at the back of the fore- 
arm are also divided into superficial and deep sets (see PI. II.-2). 
The former rise from the region of the external condyle of the 
humerus, and consist of the extensor carpi radialis lonf^ior and 
brevior inserted into the index and medius metacarpal bones, the 
extensor communis digitorum to the middle and distal phalanges 
of the fingers, the extensor minimi digiti, the extensor carpi ulnaris 
passing to the metatarsal bone of the minimus, and the supinator 
brevis wrapping round the neck of the radius to which it is in- 
serted. The aconeus which runs from the external condyle to the 
olecranon process is really a part of the triceps. The deep mus- 
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ck‘S rise from the posterior surfaces of the radius and ulna, and 
are the extensor ossis mctacarpi pollicis, the name of which gives 
its insertion, the extensor brevis pollicis to the proximal phalanx, 
and the extensor lofi^ns pollicis to the distal phalanx of the thumb, 
whil(‘ the extensor indicis joins the extensor communis slip to the 
index linger: all tliesi> posterior muscles arc supplied by the poste- 
rior interosseous ner\ c. In front and behind the wrist the tendons 
are hound down by the anterior 
and postcTior annular ligaments, 
while on the Ilexor surface of each 
finger is a strong fibrous sheath 
or theca for the Ilexor tendons. 

The ball of the thumb is occupied 
by short muscles called the the- 
nar grouj), whilt! hypothenar mus- 
cles arc found in the ball of the 
little finger, 'riie four lumbrical 
muscles Oig. 2) run from the 
flexor iirofuiidus digitorum ten- 
dons to those of the extensor 
communis between the heads of 
the metacarpal bones while, ris- 
ing from the shafts of the.se 
bones, are the three palmar and 
four dorsal interosseous muscles 
(fig. 2) which also are inserted 2 .— -figure showing ten- 

into the extensor tendons. The dons attached to a finger 
two outer iumlirical.s and the thenar muscles are supplied by 
the median nerve; all the other hand muscles by the ulnar. 

Muscles of the Lower Extremity. — ()n the front of the 
thigh the QiMilfUeps extensor muscles are the most important: 
there are four of these, the rectus fern oris (fig. 1 ) with its straight 
and reflected heads rising from just above the acetabulum, the 
crureiis, deep to this, fnmi the front of the femur, and the vastus 
externus and internus wrapping round (he femur on each side from 
the linea aspera. All these are inserted into the patella, or rather 
the patella is a .sesamoid bone developed where their common 
tendon jias.ses round the lower end of the femur when the knee 
is bent. 'I’he dislal jiart of this tendon, which passes from the 
patella to the tubercle of (he tibia, is the ligamentum patellae. 
The sartorius is a long riband-like muscle running from the an- 
terior superior spine of the ilium to the inner surface of the tibia, 
oifliquely acro.ss the front of tlie thigh. It form.s the outer bound- 
ary of Scarpa's triangle, the inner limit of which is the adductor 
longus and the base Poup»art’s ligament. The floor is formed by 
the iliacus from the iliac fossa of the pelvis, which joins the psoas, 
to he inserted with it into the les.ser trochanter, and by (he pec- 
t incus running from the upper ramus of the pubis to just below 
the insertion of the last mu.scles. The adductor muscles, longus, 
brevis and magnus, all rise from (he subpubic arch, and are in- 
serted into the linea aspera of the femur, so that they draw the 
femur toward the middle line. The gracilis (PI. II.-3) is part of 
the atldui lor ma.ss, though its insertion is into the upper jiart of the 
tibia. The extensor muscles of the front of the thigh are supplied 
by the anterior crural nerve, but the adductor group on the inner 
side from the obturator. The pect incus is often supplied from both 
sources. On the back of the thigh (he gluteus maximus (PI. I.-5 
and 1*1. IJ.-4) plays a great part in determining man s outline {see 
A\at(»mv: Superficial and Artistic). It ri^cs from the sacral re- 
gion, and is inserted into the upper part of the femur and the deep 
fascia of the thigh, which is very thick and is known as the fascia 
lata; the? muscle is a great extensor of the hip and raises the body 
from the stooping position. The gluteus medius rises from the 
ilium, above the hip joint, and passes to the great trochanter; it 
abducts the hip and enables the body (0 be balanced on one leg, as 
in taking a step forward. The gluteus minimus is covered by the 
last muscle, and passes from the ilium to the front of the great 
trochanter, thus rotating the hip joint inward. Some of its anterior 
fibres are sometimes separate from the rest, and are then called 
the scansoriiis. When the gluteus maximus is removed, a number 
of short e.xternally rotating muscles are seen, rising from the pelvis 
and inserted into the great trochanter (PI. II.-4); these are, from 


above downward, the piriformis, gemellus superior, obturator in- 
ternus, gemellus inferior and quadratus femoris. They are all 
supplied by special branches of the sacral plexus. On cutting the 
quadratus femoris a good deal of the obturator externus can be 
seen, coming from the outer surface of the obturator membrane 
and passing to the digital fossa of the great trochanter. Unlike 
the rest of this group, it. is supplied by the obturator nerve. Com- 
ing from the anterior part of the crest of the ilium is the tensor 
fasciae femoris, which is in.sertcd into the fascia lata, as is part 
of the gluteus maximus, and the thickened band of fascia which 
runs down the outer side of the thigh from these to the head of 
the tibia is known as the ilio tihial band. The tensor fasciae fe- 
moris, gluteus medius and minimus, are supplied by the superior 
gluteal nerve, the gluteus maximus by the inferior gluteal. At the 
back of the thigh are the hamstrmgs rising from the tuberosity of 
the ischium (PI. II.-4) ; these are the semimembranosus and se^ni- 
tendinosus, j'xissing to the inner part of the upper end of the tibia 
and forming the internal hamstrings, and the biceps femoris or ex- 
ternal hamstring, which has an extra head from the shaft of the 
femur and is inserted into the head of the fibula. These muscles 
are supplied by the great sciatic nerve and extend the hip joint 
w'hile they flex the knee. In the leg, as distinguished from the 
thigh, are three groups of muscles, anterior, external and posterior. 
The anterior group (PI. II.-3) all come from the front of the tiliia 
and fibula, and consi.st of the extensor longus digitorum, extend- 
ing the middle and distal phalanges of the four outer toes, the 
extensor proprius hallucis, extending the big toe, and the peroncus 
tertius, a purely human muscle in.serted into the base of the fifth 
metatarsal bone. All these are supplied l)y the anterior libial 
nerve. 

The external group comprises the per one us longus and brevis, 
ri.sing from the outer surface of the fibula and inserted into the 
tarsus (PI. II -3), the longus tendon passing across the sole to the 
ba.se of the first metatarsai bone, the brevis to the base of the fifth 
metatarsal. Thc.se are supplied by the musculo-cutancous nerve. 

The posterior group is divided into a superficial and a deep set. 
The superficial is composed of the gastrocnemius, the two heads of 
which rise from the two condyles of the femur, the soleus, whicli 
ri.ses from the upper parts of the back of the tibia and fibula, the 
plantaris, which comes from just above the external condyle of the 
femur, and the popliteus which, although on a deeper plane, really 
belongs to this group and rises by a tendon from the outer con- 
dyle while its flc.shy part is inserted into the upper part of the back 
of the tibia. The gastrocnemius and soleus unite to form the 
tendo Ac/iillis, which is attached to the posterior part of the cal- 
caneum, while the plantaris runs separately as a vcr\’ thin tendon 
to the .same place. These mu.scles are .supplied by the internal 
popliteal nerve. The deep set is formi d by three muscles which 
rise from the posterior surfaces of the tibia and fibula, the flexor 
longus digitorum, the tibialis posticus, and the flexor longus hal- 
lucis from within outward. Their tendons all pass into the sole, 
that of the flexor longus digitorum being inserted into the terminal 
phalanges of the four outer toes, the. flexor longus hallucis into 
the terminal phalanx of the big toe, while the tibialis posticus 
sends expansions to most of the tarsal bones. The nerve supply of 
this group is the posterior tibial. On the dorsum of the foot is the 
extensor brevis digitorum, which helps to extend the four 
inner toes, while in the sole are four layers of short mu.scles, the 
most superficial of which consists of the adductor hallucis, the 
flexor brevis digitorum, and the adductor minimi digiti, the names 
of which indicate their attachments. The second layer is formed 
by mu.scle.s which are attached to the flexor longus digitorum ten- 
don; they are the accessorius, running forward to the tendon from 
the lower surface of the calcaneum, and the four lumbricales, 
which rise from the tendon after it has split for the four toes and 
pass between the toes to be inserted into the tendons of the exten- 
sor longus digitorum on the dorsum. The third layer comprises the 
flexor brevis hallucis, adductor obliquus and adductor transversus 
hallucis and the flexor brevis minimi digiti. The fourth layer con- 
tains the three plantar and four dorsal interosseous muscles, rising 
from the metatarsal bones and inserted into the proximal pha- 
langes and extensor tendons in such a way that the plantar muscles 
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draw the toes towards the line of the second (oe while the dorsal 
draw them away from that line. Of these .sole muscles the flexor 
brevis digitorum, flexor brevis hallucis, adductor hallucis and the 
innermost lumbrical are supplied by the internal plantar nerve, 
while all the rest arc .supplied by I he external plantar. 

EMBRYOLOGY 

The development of the muscular .‘system is partly known from 
the results of direct observation, and partly inferred from the 
study of the part of the nervous sy.sieni whence the innervation is 
derived. The unstriped muscle is formed from the mesenchyme 
cells oi the somatic and splanchnic layers of the mesoderm (,%<•<• 
V ERTFHRAT1-: Emukyui.ogy ) , bul never, as far as we know, from 
the mesodermal somites. 'I'he heart muscle is also develoiH*il from 
mesenchymal cells, though the changes producing its feebly striped 
fibres are more complicated. T he skeletal or real striped muscles 
arc derived either from the inesodermic somites or from lht‘ 
branchial arches. As the mesodermal somiles are jilaced on each 
side of the neural canal in the early embryo, it is obvious that the 
greater part of the Irunk musculature .spreads gradually round 
the body irom the clor.sal to the ventral side anrl consists ol a 
.series of ])]ates called myoiomes (fig. 3). The muscle fibres in 
the.se plates run in the long a.\is of the embryo, and are at lir.sl 
separated from those of the iwo neighbouring plates by thin 
fibrous intervals tailed wyot ommutti In some ca.se.s these 
myoconimata pei.'-asl and even iu conie ossified, as in the ribs, but 
more usually they (]i.s:j)pear early, and the myotome.^ then unite 
with one another to form a great muscular .sheet. Jn the whole 
length of the trunk a loiigil udinal cleavage at right angles tt) the 
surface occurs, sjdittiiig the mustulature into a dor.sai and ventral 
part, supplied respect iviily by the dorsal and ventral primary 
divisions of tht* .siiinal iienes. From the dorsal part the various 
muscle.s of the erector .spinae series are derived by furl her iongi- 
ludinal cleavages either taiigenlial or at right angles to the surface, 
w^hile the ventral part is again longitudinally sjilit into me.^ial and 
lateral portions. A IransviTse section of the trunk at this stage, 
therefore, would show the cut ends of three longitudinal strips of 
muscle: (1 ) a nie.sial ventral, from which the rectus, pyramidalis 
slcrno-hyoid. omo-hyoid and sterno-thyroid muscles are derived; 
(^2) a lateral ventral, forming the flat muscles of the abdonien, 
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FROM A M. PATTERSON, "CUNN INCH AM ' S TLXfBOOK OF ANATOMY" (OXFORD MCOIC aL PUB- 
LICATION.’:) 

Fig. 3. 'SCHEME ILLUSTRATING THE DISPOSITION OF MYOTOMES 'N THE 
EMBRYO IN RELATION TO THE HEAD. TRUNK AND LIMBS 

iiitcrcoslals and jiart of the sternomasloid and trajiezius; and (3) 
the dorsal portion already noticed. Ihe mesial ventral part is 
remarkable for Ihe ]K*r^istenl'e of remnants of niyocornmata in it. 
forming the linae Iransver^ae of the rectus and the central ten- 
don of the omo-hyoid. The lateral [»art in the abdominnl region 
splits tangentially into three layers, the external and internal 
oblique and the transversalis, the fibres of which become ditler- , 
ently directed. In me thoracic region the intercostals probably ; 
indicate a further tangential splitting of the middle or internal i 
oblique layer, becau.se the external obliiiue is t ontinued headward ! 


superficially to the ribs and the tnmsvcrsalis deeply to them. The 
more cephalic part of the external oblique layer probably disaj)- 
liears by a process of pressure or crowding out owing to the en- 
croachment of the serralus niagnus, a niu.scle which, as its nerve 
supply indicates, is derived from the lower cervical myotomes. 
The deefier parts of Ihe lateral ma.ss of muscles sjiread to the ven- 
tral .surface of the bodies of the MTlebrae, and form Ihe hypnxial 
muscles — such as the p.soas, loiigiis colli and recti capitis antici. 
The nerve supply iiulicates that the lowest myotomes taking part 
ill the formation of tlie abdominal walls are those supplied by the 
first and .second lumbar nerves, and are represent eil by (he 
cremaster mu.scle in the scrotum. Jn the perineum, however, (he 
third and fourth sacral myotomes are represented, and these 
muscles are dilYereiitialetl largely irom the primitive s]ihincter 
which surrounds Ihe cloacal orifice, though partly from vestigial 
(ail muscles. Jn Ihe head no distinct myotoim^s have lieen demon- 
strated in the mammalian embryo, but as (hey are present in 
more low'ly verlelnates, it is proliahle ih.il their development has 
been slurred over, a ]iroce.ss often found in the embryology of 
the higher forms. I’rob.ibly nine lephalic myotomes originally 
exi.^leil. of which Ihe liiM gives rise to Ihe t‘ye mus( le supplied 
by the (hirtl nerve, the seiond to the sii|ierior ohli(|ue muscle sup- 
plied by Ihe fourth nerve, and Ihe third to the e.vlernal rectus 
supplied by the sixth nerve. 'I'he fourth, filth and sixth myotomes 
are siJppre.s.*-ed, bul (lu sexenlh, eighth and niiilli po.ssibly form 
the inii.siles of the longut* svJi)plietl by Ihe Iweltth cranial nerve. 

'J’urning now to the branchial arches, Ihe first Inaiu hioniere is 
innervated by the fifth cranial nerve, and to it belong the masseler, 
temporal, pterygoids, anterior Im^Hv of the digastric, mylo-liyoid, 
tensor (ympatii atui len.sor jialati, wJiili* from the siTond braiichio- 
nnie, siiiiplied by Ihe seviiilh or faii.al nerve, all the facial 
muscles of expies.siori and ihe stylo-hyoid and posterior belly of 
the digastric are tleiived, as wt‘ll as lht‘ plalysma, which is one 
of the few remnants of the panniiuliis carnosus or skin muscula- 
ture of Ihe lower mammals. I'loi 1 I lie third branchiomere, the 
nerve of which is the ninth or g I o.s.so pharyngeal, Ihe stylo-pha- 
ryiigeus and upi>er pari ol Ihe (ihar>'nge;il (onstridors are lormed, 
while the fourth and filth gill .'nfiis give risi' lo Ihe niu.sdes of 
the larynx and the lower pari ol Ihe (onstridors siip)>lied by 
llie vagus or tenth nerve It is possible I ha I parts of the slerno- 
niasloid and trapcv.ius are al.so branchial in their origin, since 
IJiey an* supplied by Ihe spinal aiic.ssory or eleventh nerve, but 
(his is unsettled. The limb musculature is usually r(“gar(k‘(l as a 
sleeve-like tml pushing of Ihe external obikjue stratum of the 
lateial ventral musdilalure of the Irunk, and it is believed (hat 
parts of .several myolom<‘s are in this way pushed out in the 
growth of I hi limb bud 'I’his j>i(ne:s ail dally oi ( ms in Ihe lower 
vertebrates, ami llie nervi* supplie: provide .stimig ]»rfsumpl ive 
evideiHi that this is (he real phylogemliv history ol Ihe higher 
form.*-, though direct ob.^'erval ion shows (hat Ihe limb musiles 
of m.immais are lormed from the central mi*soderm ol the limb 
and at lir.si are cjuile disiimt from (he inyolonies of Ihe trunk. 
r\ po.ssible explanation of the difJitully is dial this is another 
example of the slut ring ovcir of stages in phylogcaiy, but this is 
one of many oli.scure inurphologiial iioinis. 'I'he rnuscJifs of each 
limb are divided into a dorsal and ventral .series, supplied by 
dorsal and vential secondary divisions of (he nerves in the limb 
pJexu.M's, and ihcvse correspond lo (he original position of the 
limhs as (hey grow out from the; embryo, so that in the iqiper 
extremity the back of the arm, forearm and dorsum of the hand 
are dorsal, while in the lower the dor.sai surface is the front of 
the thigh and leg and the dorsum of Ihe foot. 

I’or further details see J. 1'. MiMurriih, Devrlopmettl of the. 
Human Body (I..ondon, iqj.vb iit»d the writings of L. fJolk, Mor- 
phol, Jahrb. vols. xxi.-xxv. 

COMPARATIVE ANATOMY 

In the Acrania (e.g., Aviphioxus \ (he simple arrangemcTit of 
myotomes . nd rayocoinmala seen in tlie early human embryo is 
jKrmaneul. The myotomes or niu.scle plaie.s are < shaped, with 
their apices pointing toward the head end, each being sufiplied 
liv its own spinal nerv^e. In lh(‘ fi.shes this arrangement is largely 
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jicrsistent, but each limb of the < is bent on itself, so that the 
myotomes have now the shape of a J the central angle of which 
corresponds to the lateral line of the fish. In the abdominal 
region, however, the myotomes fuse and rudiments of the recti 
and obliqui abdominis muscles of higher types are seen. In other 
regions too, such as the fins of fish and the tongue of the 
Cyclostomata (lamprey), specialized muscular bundles are sep- 
arated off and are coincident with the acquirement of movements 
of these parts in difterent directions. In the amphibia the limb 
musculature becomes much more complex as the joints are 
formed, and many of the muscles can be homologizcd with those 
of mammals, though this is by no means always the case, while, 
in the abdominal region, a superficial dclaminalion occurs, so that 
in many forms a superficial and deep rectus abdominis occurs as 
well as a cutaneiis abdominis delaminated from the external ub- 
lujue. It is probable that this delamination is the precursor of the 
paiiniculus carnosus or skin musculature of mammals. The 
branchial musculature also becomes much more complex, and the 
mylo-hyoid muscle, derived from the first branchial arch and lying 
beneath the floor of the mouth, is very noticeable and of great 
importance in breathing. 

In the. reptiles further differentiation of the muscles is seen, 
and with the acquirement of costal respiration the external and 
internal intercostals are formed by a delamination of the internal 
t^blkjue stratum. In the dorsal region several of the longitudinal 
muscles which together make up the erector spinae are distinct, 
and a definite sphincter cloacae is formed round a cloacal aper- 
ture. In mammals certain muscles vary in their attachments or 
presence and ab.sence in different orders, sub-orders and families, 
so that, were it not for the large amount of technical knowledge 
required in recognizing them, they might be useful from a classi- 
ficatory point of view. There is, however, a greater gap between 
the musculature of man and that of the other Primates than there 
is between many different orders, and this is usually traceable 
either directly or indirectly to the assumption of the erect position. 

The thief causes w’hich produce changes of musculature are: 
ti ) splitting, (j) fusion, (3) suppres.sion either partial or com- 
plete, (4) .shifting of origin, (5) shifting of insertion, (0) new 
formation, (7) transference of part of one muscle to another. 
In many of these cases the nerve .supply gives an important clue 
to the change w^hich has been effected. Splitting of a muscular 
mass is often the re.sult of one part of a muscle being u.sed sep- 
arately, and a good example of this is the deep tlexor ina.ss of the 
forearm. In the low’er niarninals this mass rises from the tlexor 
surface of the radius and ulna, and supplies lendo?>.s to the 
terminal phalanges of all five digits, but in man the thumb is 
used separately, and, in response to this, that part of the mass 
which goes to the thumb is completely split off into a separate 
muscle, the flexor longus pollicis. The process, however, is going 
farther, for we have acquired the habit of using our index finger 
alone for many purposes, and the index slip of the flexor pro- 
fundus digit onim is in us almost as distinct a muscle as the flexor 
longus pollicis. Fusion may be cither collateral or longitudinal. 
'I’he former is seen in the case of the flexor carpi ulnaris. In many 
mammals (c.g., the dog), there are tw'o muscles in.serted sepa- 
rately into the pisiform bone, one rising from the internal condyle 
of the humerus, the other from the olecranon process, but in many 
others (r.g., man) the two muscles have fused. Longitudinal 
fusion is seen in the digastric, where the anterior belly is part of 
the first fmandibular) branchial arch and the jmsterior of the 
seiond or hyoid arch; in this case, as one would expect, the 
anterior belly is supplied by the fifth nerve and the posterior by 
I he st:\'enth. J*arlial suppression of a muscle is seen in the rhom- 
boid sheet; in the lower mammals this ri.scs from the head, neck 
and anterior (cephalic) thoracic spines, but in man the head and 
most of the neck part i.s completely suppressed. Complete sup- 
pression of a muscle is exemplified in the omo-trachclian, a 
muscle which runs from the cervical vertebrae to the acromian 
process and fixes the scapula for the strong action of the triceps 
in ])ronograde mammals; in man this strong action of the triceps 
is no longer needed for progression, and the fixing muscle has 
disappeared. Shifting of origin is seen in the short head of the 


biceps femoris. This in many lower mammals rabbit) is a 
muscle running from the tail to the lower leg; in many others 
monkeys and man) the origin has slipped down to the 
femur, and in the great anteater it is evident that the agitator 
caudac has been used as a muscle slidCy because the short head of 
the biceps or tenuissimus has once been found rising from the 
surface of this muscle. Shifting of an insertion is not nearly as 
common as shifting of an origin; it is seen, however, in the 
peroneus tertius of man, in which part of the extensor longus 
digitorum has acquired a new attachment to the base of the fifth 
metatarsal bone. The new formation of a muscle is seen in the 
stylo-hyoideus alter, an occasional human muscle; in this the 
stylo-hyoid ligament has been converted into a muscle. The 
transference of part of one muscle to another is well shown by 
the human adductor magnus; here the fibres which pass from the 
tuber ischii to the condyle of the femur have a nerve supply 
from the great sciatic instead of the obturator, and in most lower 
mammals are a separate part of the hamstrings knowm as the 
presi • mime m bra n os us . 

For further details see liionn Classen und Ordiuni^vn des Thier- 
reichs; E*. G. Parsons, “The Muscles of Mammals.” Jour. Anai. and 
Phys. xxxii. 428; also accounts of the musculature of mammals, 
by Windle and Parsons, Proc. Zool. Site, (|^^94f seq.) ; Hiimidiry, 
Observations in Myology (1874). (F. G. P.) 

MUSES, goddesses presiding over song and ultimately over 
the liberal arts generally (MoDo-at, originally *M6rrtat, Mopaai 
‘‘the mindful ones”). In Homer, they are represented as singing 
to the gods, to the accompaniment of Apollo, and as jealous of 
the attempt of Thamyris the 'Phracian bard to rival them (//. i, 
604; ii., 594 ff. ), also as ins[)iring or instructing poets generally; 
sometimes a single Muse is invoked for that purpose (as Od., i., i), 
.sometimes all (as //., ii., 484) ; but nothing is said of their number 
or names. In Hesiod there are nine Mi:.'.es, (laughters of Zeus 
and the Titaness Mnemosyne (Memory); their names are Clio, 
Euterpe, Thalia, Melpomene, TiTpsichore, Erato, Polyhymnia, 
Crania, and Callioi)e. This is the canonical list ; but there were 
many local variants; for example, it was said that originally but 
three Muses were worshipiied on Helicon, and their names were 
Melete, Mtieme, Aoide (Practice, Memory, Song). At Delphi 
also there w’ere three, worshipped in connection with Apollo, who 
is often called Musagetes, or leader of the Muses; at Sicyon 
there w^re three, of whom one W'as ('ailed Polumatheia (“much 
learning”). We may, therefore, coiuluilc that their names are 
much later than their cult. From the beginning they are associated 
wdth Thrace; Orpheus and Rhesus are sons of Muses, Thamyris 
is their unsucce.ssful rival, they are traditionally a.ssociated wilh 
Pieria, Leibethra, and Pimpleia, and the cult of their father Zeus 
is in very ancient times situated on (Jlympus. Rut quite early a 
cult almost more famous was established at Helicon in Boeotia. 
We may reasonably suppose that the W'or.ship of the Muses entered 
Greece with the Greeks and moved southw^ird with them. As to 
their original functions, it has been suggested that they began as 
water-deities, a theory plausible enough in itself, .since water is 
closely associated with inspiration, prophetic or poetical. But 
this does not account for the name [w'hy should a deity of water 
be called “mindful”?] nor for the fact that in our earliest author- 
ities the Mu.scs are definitely goddesses of song, not w^ater. They 
are, howTver, associated with holy streams or springs, Castalia, 
Hippocrene, and Aganippe. 

The assigning of different functions to individual Muses (xcc 
Caluoi’e) is late and erratic. The Romans often identified the 
Muses with the Carnenae, who appear to have been deities of 
water; also perhaps connected with prophecy (.vrc G. Wissowa, 
Religion und Kultus, :»nd ed., p. 21 q ). 

See Roschcr’s Lenkon, L. R. E^arncll, Cults of Ihc Greek States 
(1896) v., p. 434 (references, p. 469). 

MUSEUM ARCHITECTURE. Both art and scientific 
museums have the primary purpose of displaying collections of 
objects; consequently, certain features of architectural planning 
are common to both. Essentially, the plan of each must provide 
for the free and comfortable circulation of the public, an easy 
access to the various sections of the building and a coherent ar- 
rangement of rooms and galleries. An adequate lighting .sy.stem 
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Plan of museum in darmstadt 


and an appropriate setting for the objects displayed must also be 
provided. It should be remembered that whereas in the plan of a 
museum of science the principal object is the logical seciuencc of 
exhibition groups, in a museum of art, the paintings and sculpture 
displayed require, in addition, a .setting that wall contribute to the 
awakening ot a powerful and lasting impression in the sin^ctator. 

Art Museums. — The art museum is the modern development 
of the private art collections of older times. When, in due course, 
the State became the owner of 
such collections — ^by retiuest, 
purcha.se or the fortunes of polit- 
ical upheavals — and when the 
democratic spirit of the igth cen- 
tury impelled the owmers of pri- 
vate collections to offer their 
treasures to public view', the orig- 
inal housing of these works of art 
was soon found to be inadequate, 
both for the increasing size of 
the collections and for their suit- 
able display. 1’he problem then 
confronting the architect was how* to design building.s in which ^ 
art collections could be enjoyed by the public, w'ilhoul making 
too great a demand on the exigencies of si)aie. In many i‘as(‘s, 
existing buildings that no longer served their original purposes, 
were re.sorted to, the iiUi'riors being remodelled to meet the 
new requirements. Of this type are museums suih as the 
Cluny, Carna valet and Louvre in Paris, most of the Italian 
museums, the liidvedere in \’ienna, and the niu.^i'um of Nuriiii- 
berg. Historital reionstitutions of interiors .sometime.s devel- 
ojied themselves, as though out of the abundance of arts and 
crafts materials such as were pos.ses.sed by museums like llie 
("luny, in Paris, and the munici|)al museums in Florence, Wnice, 
Pelgium and Holland; sometimes they were de.signed iruentionally, 
as in the mu.seums of Munich, Darmstadt and Nuremberg; the 
Ryks museum, Amsterdam; (.‘arnavalet, Paris; and the MarkLsches 
mu.seum, llerlin. 'bhey were found not only to make a special 
appeal to (he public, but al.so to add a new' interest to the works 
exhilnted. 

The museum of the igth century w’as usually (wo storeys high, 
w'ith .services in the ba.semcnt, and with an entrance hall leading 
to a monumental stairw:;y. On ^lic entrance tloor were the col- 
lections of sculpture, though lhe.se were occasionally [daced in a 
courtyard covered by a glass roof, and the (ollections of medals, 
lurniture, ijoilery and textiles, all lighted by windows. The main 
floor was devoted to the }>icture galleries, uniformly lighted by 
skylights; the circulation flowed, usuallv, trom room to room. 
The general architecture of the building w:. ' often in the Greek 
tradition, in homage to the century of Phidias. Repre.scnfative 
museums of this type are: the old mu.seurn of P»e»-lin, by Schenkel 
(iSjq), the Glyplothek at Munich, by Von Klenze the 

Hrilish mu.seum, by .Sir Charles Harry (he National 

Gallery in London (i8,vSi, Dre.sden museum (1X50), and (he 
group of art and scientitic. mu.seums at Vienna and Marseilles. 
France. This type is also the basis, in the United States, for 
such mu.seums as the original unit of the Metropolitan Museum in 
New York, by Hunt, the Brooklyn Institute of Arts and Sciences, 
by McKim, Meade and White, the Mu.'^eum ,if Toledo, and the 
C'orcoran Art Gallery, Washington, D.C. 

Recent Innovations. — One of the principal innovations of 
late years in mu.seum planning is the i)rovision of smaller rooms, 
suitable to the di.splay of various works of art, clas.rified according 
to the periods of their production. This feature is exeinplibed in 
the museums of Munich and Darmstadt (Alfred Mes.sel, archi- 
tect), and, in the United Slates, by the Detroit In.stitule of Arts 
(Paul Cret and Zantzinger, Borie and Mcdary, architects). In 
these museums, the formality of composition desirable for a pub- 
lic building is combined with .some informality in the treatment of 
certain portions, thus allowing for the varied fenestrations belong- 
ing to the period i3oms, and for picturesque courtyards for out- 
door displays. Some recent museums provide also a covered court- j 
yard, treated as an indoor garden, when* visitors can find relaxa- 


! m 


tion after their tour of the exhibition rooms, as in the Cleveland 
Museum of Art, the Detroit Institute of Arts, and the Freer Art 
Gallery, Washington, D.C., by Charles lUatt. Other features 
which have developed in the best museum arrangements arc: the 
di.'iplaying of selected exhibits in the main galleries and the relega- 
tion of exhibits of a merely historical or technical interest for 
students to special study-rooms; the equipment of services for 
storage; and the accommodations for educational work in lecture 
rooms, libraries, etc. These principles of nuisouni planning are 
applicable to small town museums and private galleries, as well 
as to large State institutions. The various niethoils of lighting art 
galleries have excited wide controversy. Bad lighting may distort 
the room or make it nece.s.sary for the visitor, in order to avoid 
a glare, to remain at a fixed distance from a picture. 

Scientific Museums. — .Architecturally, the scientific museum 
makes much simpler demaruls than (he art museum, the essentials 
of its plan being jwovisions for easy circulation, convenient and 
logical grouping of sections and good lighting. The problem of 
lighting is the most dillicult to solve, owing to the prevalence of 
gla.ss .specimen cases, which, if the proper lighting is not effected, 
cause a glare that |)revents a view of the contents. An interesting 
arrangement of zoological galleries has been made by Messel in 
(he rear galleries of the Darmstadt museum. 'Phe National 
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Plan for small museum showing several methods of subdividing 
THF. ground or BASEMENT FLOOR 

Mu.seum (llornblower and Marshall, architects) in Wa.^hington, 
D.C, also has a .simple and effective plan; the (jntraiice, in a 
rotunda, gives access to the three principal scction.s — biology, 
anthropology and geology — while minor galleries connect the 
branches of the “T.” The Field Museum of Natural History, 
recently completed in Chicago (Graham, Anderson, Probst and 
WTiite, architects, 1927), is one of the largest, occupying a rec- 
tangle of about 350 by 700 feet. Its floor space has been utilized 
intensively, and in it every effort is being made to present the 
specimens realistically hy means of habitat groups whose settings 
and arrangements are not only accurate but works of art. In 
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Europe alone there arc more than 2,000 scientific museums, few 
of which, however, rise to architectural distinction. 

(P. r. Cr.) 

MODERN MUSEUM PLANNING 

Originally museums were thought of, planned, and built as 
storehouses for specimens, but with the recent, almost complete 




Top, plan for first floor: bottom, plan for basement 
reversal of plan and s< o|)e, s{H.*cimens now may even hold a rela- 
tively unimi)ortant position as compared with other activities. 
Educational functions now tend to predominate and the curio 
type of collection is rapidly being replaced with material capable 
of instructing the museum visitor along sound cultural and prac- 
tical lines. Carefully .selected series of s])ecimens illustrating the 
essential facts to be brought out have taken the place of closely 
packed rows of science museum material and of galleries of paint- 
ings hung row above row. The excess material, of little interest 
to the casual visitor, but often of value to the serious student, is 
segregated into well organized study or reserve collections, which 
may be examined on request. 

The modern museum no longcT restricts its activities to inter- 
esting the casual visitor who comes to its doors but organizes a 


constructive educational programme extending to the schools and 
many types of civic organizations. It supplies loan collections of 
specimens, sends out lecturers, furnishes motion pictures and 
other lecture material for outside use. It organizes and conducts 
excursions to nearby points where nature may be closely studied, 
and it even permits the public to engage in certain collecting and 
excavating projects. Within its own building it maintains an effi- 
cient guide service to its collections, appointing certain hours for 
children and young people. Its lecture halls and auditoriums fur- 
nish opportunities for talks jllu.st rated by the .surrounding museum 
material. Chamber music, organ recitals and theatrical produc- 
tions have all been provided by museums. Organizations working 
along similar lines arc encouraged to use mu.scum facilities and 
many tyix*s of nature, art and hobby clubs, have been promoted 
by mu.seums. The active modern museum presents to its public 
a constantly changing panorama of exhibits drawn from its own 
collections and from the many types of loan material which are 
circulated nationally. 

New Needs Affect Design. — These changes in the basic theory 
of museum practice have been accompanied hy altered concep- 
tions of the architecture and arrangement of museums. Monu- 
mental architecture still has a strong appeal but there is increas- 
ing regard for improved internal arrangements. Most modern 
museums arc built with a definite programme of expansion in view. 
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Plan for small museum showing several methods of subdividing 
THE MAIN floor 

Additions, as they become pKissible, are made with little disturb- 
ance of the original building. Wings or other prolongations provide 
additional exhibition space and make possible an increase in the 
number of activities. These principles may be applied as readily 
to the very’ .small museum as to the institution starting with a sub- 
stantial building fund In the case of a small museum a single 
facade may be completed, including the main entrance and making 
available one or twm exhibition halls, moderate office space and 
service facilities. All furniture and cases are movable and parti- 
tions are of temporary nature wherever possible, so that adjust- 
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ments to changinpr conditions can be made easily. 

Although excellent results are obtained with artiticial lighting, 
museums arc usually planned to utilize all daylight available. 
Careful experiments have shown that certain types of side and 
top lighting or combinations of the two meet practically every 
requirement. However, artiticial lighting of tht‘ indirect variety 
makes it possible for a museum to ]>e open in the evenings. 



Main floor plan of Detroit institute of the fine ar-^s showing 
THE window lighting OF ROOMS THE GEOGRAPHIC AND CHRON- 
OLOGICAL DISTRIBUTION Of EXHIBITS 


(lood planning of a museum, whether large or .small, dictates a 
simple and readily understandable arrangement of exhibition halls, 
easily accessible from the main entrance and prcterably laid out 
.so that an orderly tour of the building or nf individual .sections is 
possible. Offices .should be so jilaced that lIic public may reach 
them quickly and easily. Mechanical sho])s, usually occupying the 
ground door or ba.semerit. are arranged with regard lor the trans- 
ferring of bulky objects from the sliipping platform to ary of the 
exhiiiition halls. Preparation departmimts should be near mechan- 
ical shops and acce.ssible from the curatorial offices without trav- 
ersing exhibition halls. Lecture halls and auditoriums should be 
provided with se])arale entrances from the street .so that they may 
be used when other parts of the mu.seum arc closed. 

In the case of a museum erected unit by unit the same general 
arrangements may be .securecl ultimately. The adding of a wing 
may extend the main e.xhibiiion door and add one or more new 
galleries, the new basement space iiermitting expansion of .store 
and mechanical space. An addition to the rear often loniains an 
auditorium with small lecture halls or galleries below. Through 
this gradual expansion a museum may come to have a central 
courtyard which can be utilized in a variety of wa/s. 

Except in the case of very small museums, most institutions 
are divided into departments, each of which is allotted certain 
exhibition space, curatorial olfires. .study rooms, w'ork rooms, 
storage space and mechanical .shops, when appropriate. A central 
library may be open to both visitors and the museum staff or a 
series of sectional libraries may pdace all publications on a single 
subject in close proximity to collections ot the same nature. 

Special activities of museums often include the printing of 


exten.sive .series of publications, for which printing plants are in- 
stalled. Photographic record work requires special equipment and 
many mu.seums are prepared to sell at small cost a photograph of 
any object in their collections. Large mu.seums find it economical 
to build their own exhibition cases and furniture and install wood- 
working shops for the purpose. Art museums have facilities for 
restoring paintings, casting and cleaning sculpture ami renovating 
other objects. Science mu.seums require taxitlerniists' .shops and 
model making plants. 

In addition to the well known museums of the world, such as 
the Louvre, Paris; the National Gallery, London; the British 
Museum, London; the Prado, Madrid; tin; Vatican Gallery, 
Rome: the Metropolitan Museum of Art, New York; the Amer- 
ican Mu.seum of Natural History, New York; the United States 
National Mu.seum, Washington. D.C,; the Art Institute of Chi- 
cago; the Field Museum, Chicago; and the Museum of Fine 
Arts, Boston, there are many museums specializing in particular 
fields, and these often have buildings of .special design. 

Special Services. — School museums, of whiih there are .several 
types, may retiuire relatively little exhibition space but should 
have a large number of classrooms and laboratories, and a very 
comidete library service. If the museum is engaged chiefly in 
supplying material for use in the schools its building may consist 
almost entirely of the w^orkshops in which the.se collections are 
prepared and of facilities for handling and shipping. UnivtTsity 
miLseuins usually have special facilities for class instruction in 
the museum and rearrange their exhibition cases as often as class 
requirement s dictate. 

Outdoor colled ions and outdoor museums are increasing in 
niinilier and vary from the supplementary collection in a museum 
courtyard to the completely detached museum in the open air. 
Examples of the supplementary collections are the gardens of 
growing plants maintained by the Agricultural and Commercial 
Museum, Rio de Janeiro. Brazil, and the extciLsivc garden of trees, 
plants and dowers which were utilized by the American Indians 
which has been planned by the Museum of the American Indian 
in New York. 'Khe outstanding exa?npl(‘ of this idea applied to 
the fic‘l(i of art is the Cloisters, of ‘he Metropolitan Museum of 
.An, in New York, an extensive open air collection of sculpture 
and architectural details. The earliest open uir mu.seuiri is that 



First floor plan of the field museum, Chicago 


known as Skansen, in Stockholm, Sweden, where, situated on a - 
hillside overlooking the city, there is a group of peasant cottages, 
barns, sheds, windmills, belfries of churches and other pieces of 
native architecture. All are completely furnished and surrounded 
with appropriate things, such as carts and farm implements. 

Certain large museums, such as the Toledo (Ohio) Museum of 
Art, have installed organs and give programmes of chamber music. 
The Art Institute of Chicago has a theatre of the drama. Astron- 
omy has become susceptible of museum treatment through the 
. recent invention, in Germany, of apparatus for projecting the 
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images of the stars and planets on the inner surface of a large 
dome. I'he interior of the dome, in which the audience is seated, 
resembles a large auditorium, the projection apparatus occupying 
a raised platform. The American Museum of Natural History, 
New York, is planning to erect such a planetarium as a part of 
its astronomical hall. Chicago is also to have a planetarium and 
several have already been put in operation in Germany and Russia. 

Realistic Exhibits. — In addition to these special facilities of 
modern museums, which have a decided effect on the planning of 
buildings, the main exhibition halls of museums are also under- 
going certain changes. Many art museums no longer arrange their 
objects by .schools or countries but arc constructing so-called 
period rooms. These interiors often consist of the original wood- 
work removed from celebrated buildings and re-erected in the 
mu.seum. Such interiors act as a background for the arrange- 
ment of contemporary furniture, [Kiintings and other objects. 
Excellent examples of this method are to be found in the Victoria 
and Albert Museum, London; the Municipal Museum, Amster- 
dam, Holland; the American wing of the Metropolitan Mu.seum 
of Art ; and the newly constructed Philadelphia Museum of Art. 

Science museums arc replacing exhaustive scientific series with 
habitat groups both in miniature and full scale. The.se 

show mammals, birds and fishes in their natural environment, and 
are often prepared on such a large scale as to fill whole e.xhibition 
halls. The industrial museums of Munich and Vienna have adopted 
the same principles in their field, erecting full scale models of 
mines and industrial plants and period rooms showing ancient 
shoemakers’ shops, apothecaries’ stores and similar industries. The 
arrangement of museum collections in this manner calls for either 
special planning or extensive alterations. 

Extra-mural museum efforts have gone even further than the 
collecting and installing of museum material in more or less 
natural surroundings. There are now many instances of museums 
applying instructive labelling and supplemental exhibits to nature 
itself. An experiment of this type is the nature trail in the Pali- 
sades Interstate park. New York and New Jersey. A mile or more 
of path leading through the woods is lined wdth signs and labels 
directing attention to natural phenomena visible from the trail. 
Tracks of small animals, nests of birds, borrowings of insects, 
flowering plants and many similar things are marked for the 
benefit of the visitor in such a manner that specimens arc 
utilized without removing them from their natural environment or 
resorting to such artificial expedients as stuffing and mounting. 
A modification of this idea, used in conjunction with small 
mu.seuins scattered through the park, is the placing of outdoor 
markers indicating important geological features. 

As practically no two museums are alike either as to size or 
scope, the planning of each museum becomes a special problem 
.solved best by a careful study of existing buildings and of the 
lessons learned by their use. 

HiBLiooKAPuy , — Proceedings of the American Association of Muse- 
ums, vol. i. to xi. ( 11)06-17) ; M. T. Jackson, The Museum (igi7) ; S. 
Hurst Seager, “The Lighting of Picture Galleries and Museums,” Jour- 
nal Royal Institute of British Architects, vol. xxiii. (1922-23) ; Museum 
Work, vol. i. to viii. (1919-25) ; C. R. Richards, The Industrial Museum 
(1925) ; J. Rowley, Taxidermy and Museum Exhibition (1925) ; Muse- 
ums Journal vol. xxv. (1926) ; L. V. Coleman, Manual For Small 
Museums (1927) ; R. C. Smith, A Bibliography of Museums and 
Museum Work (1928). (R. C, S.) 

MUSEUMS AND ART GALLERIES. These two sub- 
jects are treated under the same heading because of their com- 
mon aims and similar activities. {See also Museums of Science.) 

The public art gallery is a creation of the nineteenth century. 
Unconsciously, it is an assertion of the collecting instinct of the 
community; consciously, it has been designed to instruct the pub- 
lic, to educate artist.s, to encourage contemporary art by purchase, 
and to provide material for historical research. 

ARRANGEMENT AND PLANNING 

The method of housing and arranging picture collections has 
changed with changes in the purpose they are intended to serve. 
Broadly, until the last quarter of the nineteenth century, pictures 
were treated mainly as material for the decoration of walls; and 


the ideal picture gallery was regarded as a palatial building, 
containing a series of vast rooms on whose walls pictures were 
hung in tiers, according to size, shape and colour. This theory of 
arrangement was pushed to its extreme point, when in 1720-28 
the Imperial collections were brought together in the Palace at 
Vienna, and the pictures were ruthlessly cut down, or added 
to, to fit the walls. Generally, however, its limitations were 
admitted by the provision of a scries of cabinets for showing 
smaller pictures, though in each cabinet the pictures might be 
close packed in several rows. Another modification sometimes 
adopted (as in the Salon Carre of the Louvre, and the Tribuna of 
the Uftizi) was the hanging in one room, in comparative isola- 
tion, of a few selected pictures. In private galleries, the obvious 
drawback of such methods could to some extent be overcome by 
the use of ladders, or temporary removal of a picture from the 
wall; in public galleries such devices were impracticable. The 
first breach with established cuslQiH;.*was largely due to the grow- 
ing size of collections and took tfiwpjm of establishing .separate 
collections of modern pictures, andnn ^nost cases placing them in 
.separate galleries. Thus came ihto djcislence the National Gallery 
of British Art (generally known as fhc Tate Gallery from its 
founder Sir Henry Tate) in LOndort, the Luxembourg in Pari.s, 
the Gallery of Modern Art in Madrid, thp*^eue Pinacothek at 
Munich and the National Gallery at Beiilri. As a rule, the.se 
modern galleries were intended for the work of native artists; 
but most of them now repre.sent painters of all countries. For 
example, the Tate Gallery, which at one Lime contained only 
British work, now includes a large Modern Foreign .section. Of 
specialization in other ways, examples are the National Portrait 
Galleries in London and in Edinburgh, containing portraits of 
men and women who figure in the history of the countries con- 
cerned. In some cases special galleries have been provided for 
sculpture; though more frequently this forms a section of a 
museum or art gallery and occasionally (as in the case of Renais- 
sance Italian sculpture at the Kai.ser Friedrich Mu.seum) is 
exhibited with pictures of the same period and country. Special- 
ization of galleries, however, did not in it .self modify methods of 
arrangement. These have been altered partly by an increasing 
attention to the claims of students and of hi.storical .study; partly 
by growth of the feeling (largely due to influences from the Far 
Ea.st) that the individual picture was of greater importance than 
the decorative ensemble. As a result, the director of a modern 
gallery tries to satisfy four main requirements, (i) Decorative 
arrangement of the gallery, both on a large scale and in detail. 
(2) Grouping of pictures according to their country of origin, with 
subdivisions according to local schools, or according to artists: 
these groups and subdivisions being arranged within the gallery 
in chronological order. (3) Chronological arrangement of pictures 
within each group. (4) Such placing of each picture a.s will best 
facilitate its study and appreciation. The.se requirements arc not 
always easily reconcilable. In particular, arrangement of a group 
of pictures to secure decorative balance of size and colour, may 
ea.sily conflict with chronological order, or put a picture into a 
place where it cannot be well seen. On the other hand, systematic 
arrangement into schools and periods may prevent a decorative 
ensemble on a large scale; though often it favours decorative 
harmony in smaller groups and the appreciation of individual pic- 
tures, since works of the same school and period usually are sim- 
ilar in colour and Lone, and even tend to conform to set sizes. 

Decorative Arrangement and Classification. — ^Experi- 
ment as to the best method of compromise is still proceeding. As 
regards requirement (i), the general tendency is to abandon large- 
scale decorative effect, and aim at groups harmonious within 
themselves. This has in part been due to requirement (2), for 
which rooms of moderate size are best ; since even when a gallery 
possesses large numbers of one school and period, subdivision on 
the basis of artists and the different manners of artists is always 
possible. The large and lofty rooms in which many of the older 
European collections are housed create difficulties, however; 
though attempts to overcome these have been made by the use 
of screens to divide up the rooms, usually at a complete sacrifice 
to a decorative ensemble. Another and more successful method 
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is to divide the walls into a scries of bays by means of shallow 
buttresses, as in the new galleries at the Fitzwilliam Museum, ' 
Cambridge, thus providing a number of more or less self-con- 
tained units of space, while enabling the room itself to be large 
and imposing. This is a particularly useful device in small col- 
lections, where each school or artist is represented only by a few 
pictures, which do not call for a separate room. The third re- 
quirement of chronological arrangement within school or artist 
grouyjs has rarely been attained, and has been almost invariably 
sacrificed to decorative arrangernenl of the pictures concerned, or 
to the interests of the individual picture. To secure the former, 
a method usually successful is to select a picture of suitable size 
or character as centre, and then to group symmetrically about it. 
by u.sing pairs of pictures similar in size, tone and colour. 
Occasionally, two or more small piciuies may be ii.sed to balance 
a larger one. For the study of individual pictures, hanging on one 
line level with the eye of the average spectator is generally 
recognised as most satisfactory. In large and lofty rooms, how- 
ever, unless the pictures arc large, this method leaves a large 
space of wall which overweights the pictures and spoils the dec- 
orative effect. In recently built galleries therefore the tendency 
has been to keep the rooms comi)aratively low. In existing high 
galleries, a useful device is to introduce a moulding along the 
upper part of the wall, above which the wall is of a lighter tone 
than that of the i)art again.<t width the pictures hang; and so 
reduce the apparent height of the walls. Other important matter.s 
which alfect both the individual picture and decorative ensemble 
arc those of spacing, framing, background, and the use of acces- 
sory objects, such a.s sculpture and furniture. Too dost! hanging 
is admittedly inadvi.sal)le, though it may j)rodiice a plea.sant 
pattern on the wall. The pre.sent tendency is to isolate and 
emphasize important pictures; sometimes by placing on an ea.sel 
or screen, i\ method detrimental to the general appearance of a 
room, sometimes by careful placing and siJacing, willi perhaps 
the u.se of a special l)ackgr()uncl. Single line hanging anil adeijuate 
spacing, greatly increa.se the amount of wall spaci^ required, to 
an extent which in a large collection iriay often be i)rohihitive. 
'Fhe problem still vsaits satisfactory solution. On the Continent 
extensive loans fur long jicriods (.is at Berlin) the creation of 
subsidiary galleries (c.g., Schleissheim, at Munich), and the u.se 
of storerooms, have considerably reduced the number of pictures 
on exhibition, though stanewhat to the inconvenience of the 
student. The Engli.^'h National Gallery has created a Reference- 
Section, in which the less important j)ii lures are hung, open to 
the public on request. I’his method ha.^ been considerably c.x- 
plored and devclo])ed in the Cniled States. The Boston Museum 
was a jjioneer in placing exhibition and sMjiIy galleries .side by 
side, the latter being more lightly packed than the formc^r, with 
the idea that for the s[iecialist student amenities in di.s])lay arc 
less necessary than for the general public. The I'l-gg Museum has 
a similar .sy.stem. This museum is arranged in the interests of 
a college community, the building is more than a mu.seum; lec- 
tures, re.-^earch, drawing, painting and all the functions of the 
Department of Fine Arts of Harvard university are carried on 
within it. To overcome the clitTiculty that the public and students 
are shy of asking admission to the study galleries, the new 
museum at Philadelphia has arranged the two groups on separate 
floors, both equally accessible to the public. 

Wall Coverings. — Framing and wall covering are both matters 
into which individual taste enters too markedly to make general- 
ization possible. Broadly, the modern tendency h to use frames 
either of the period in which the picture was painted, or repro- 
ductions of them: and to abandon rich, heavy backgrounds for 
lighter, neutral tints. The actual material employed varies with 
the wealth of the gallery concerned. Canvas painted a suitable 
colour is widely employed for convenience and cheapness, but is 
apt to have an unplca.sant texture. In public galleries, tightly 
stretched backgrounds are usual, as opposed to the loo.sely hung 
material much favoured by private collectors, mainly for con- 
venience in cleaning walls and in rearranging pictures. The use 
of appropriate accessories is another matter in which taste differs 
widely. Undoubtedly furniture, sculpture, etc., of appropriate j 
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i character add greatly to the general decorative effect, and help to 

' induce an atmosphere favourable to appreciation of the picture. 
On the other hand, many people find them distracting, and that 
the picture tends to become only one among several objet:: d'art. 

Lighting. — Lighting is another problem which still awaits 
satisfactory solution. Top lighting is generally preferred, as it 
enables every wall to be utilized, ami diminishes the risk of 
shadows being thrown on the pictures. In some modern galleries, 
however (e.g., Detroit ) and in the cabinets of older galleries, side 
lighting has been deliberately preferred, on the ground that cer- 
tain pictures, such a.s those of the Dutch school, were painted to 
hang in places where side lighting was the rule. The lop lighting 
of oilier galleries, conforming to the idea that a picture wa.s 
primarily a means of decoration, was designed to illuminate the 
room a.‘' a whole, and is often .so arranged that more light falls 
in the middle of the room than on the walls; with the inevitai>le 
result of reflections in the pictures. |)a»*licularly distressing when 
the.se are glazed. Various ilevices, suih as a velarium in the 
middle of the room, have been used to overcome this defect, but 
without conspicuous success except in countries such as Spain 
where the light is strong: since their main ellect is to reduce the 
total amount of light in the room, and .so to make it gloomy, 
while the amount falling on the w'alls still remains inadei|uate. 
In more modern galleries a lantern roof, or a roof with solid 
rent re and sloping glass sides, has met with some success. Excel- 
lent examj)les are the new galleries at the Eit/william Museum, 
Cambridge, ami at Cardifl. At llu‘ 1'ale Gallery, a gallery with 
one wall lit directly from above, the remaii ii T of the room being 
in com pa native darkness, has proN'ided good visibility on that, 
w’all; but has been critici.sed as a waste of wall .si)ace, and as 

I being gloomy, in some iiMuiern American galleries, an interesting 
and promising experiment is the u.se of a Hal glass roof inside an 
ordinary glazed roof; the middle part of ihe inner roof being 
obscured bv the u.se of a iKiinl to a det^th and area asceriaincd 
by experiment as .satisfactory. (W. G. Co.) 

BiuJJocRAiMiv. — Information as to tlie hi.slorv, contents and build- 
ings ol parliiular galleries is nenerallv given in the prefaces to their 
rc.spective catalo«ues, both oflicial and unofficial; but its extent varies 
considerafily with the edition. Anions ihe mo^l useful editiniis are:-- 
Amsterdam (ouo), Antwerp Berlin (Kaiser Friedrieh 

Mu.seum), 2 vols, (1900), Bru.ssels (1027), Budapest (o/io), Dre.sden 
(JO^o), Florence fUffi/i) ( oyio), Th'- JlriKue (1014), London (Wallace 
('oliectionj (ny.iS), Madrid (Prado) (io-’2), ed. A. L. Mayer; Milan 
(Brera) (looH), ed. Kieei ; Munieli ( \Ite Pinaeolhek) (or*’.';). Now 
York (Metropolitan Museum) (lo/j), Pari.^; (LuMTiibourg) (lyi.D, 
ed. Ben«*dite; Paris (J^oiivre) (N.I>.), ed. Lalemsire and Richten- 
biTRer; Venice (Academia) (1024), Vienna (1025), ed. GUitk. 

The Afakirifi of thf NatiofoU (^allrry, .Sir Charles Holmes and C. 11 , 
Collins Baker; official history, 7 'hr Fomidutiov of thv National 
Gallrry, Burlington Magazine. April 1024, W. O. Conslahle. Informa- 
tion on the conslruetion, organization and arrangement of art galleries, 
has appeared in the monthly hullelins of the American Museums, 
notably those of the Metroi)olitan Museum, Boston, Philadelphia and 
Detroit ; also in 77 /r Museums Journal (Great Britain), Proceedings of 
the American Association of Museums, and Museum Work (Published 
by the American Association). Summaries of American experience, 
W’ilh suggestions, are: Manual for Small Museums (1027); Lawrence 
Vailc Coleman, and The Museum (jt>i7), M. J. Talbot. Lighting 
methods (with diagrams and photographs) are treated in the Jourml 
of the RJ.H.A,, 3rd .Series, vols. xx., x.xx., xxxii., J. Hurst .Seager, 
Country Life, September 8 (1028), W. G. Constable. 

HISTORY 

The word “museum" i.s much older than the thing which it 
now denotes. Its meaning (Gr. Mouixctoi') is “a temple of the 
Muses," It could be applied metaphorically to any place where 
literature and the arts w’cre cultivated, and its most famous use 
in antiquity was as the title of the Museum of Alexandria, founded 
and endowed by Alexander as a great library and home for schol- 
ars and for literary study. Its application to a collection of flft- 
tiquities or natural history or science is necessarily quite modern, 
because the thing itself is modern. In antiquity and in the middle 
ages private individuals may occasionally have gathered together 
objects of ari or of curiosity; but it was not a common custom, 
nor were museums recognized institutions until quite modem 
times. Their present status has been the work of the last two 
or three generations. 
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Origins. — ^The origin of museums, as we now know them, may 
l»e found in the Renaissance. Tho revival of interest in the classics 
led to an interest in the relics of classical antiejuity which impelled 
individuals to collect them; while the growth of the spirit of 
curiosity, likewise the result of the Renaissance, led to the col- 
lection of objects connected with natural history or with science 
as then understood. In the collections made by princes, nobles, 
or humanists in the ibth and slill more in the J7th century may 
be found, nol merely the i)rototypes, but the actual beginnings, 
of some of the great mu.seums of today. Thus the museum of 
bologna may be traced back to the collections of the naturalist 
U. Aldrovandi (1527-1605); the armour, coins, and other an- 
tiquities collected by archduke Ferdinand II. at the end of the 
1 6th century arc at Vienna; the coins and natural history collec- 
tions of (last on, duke of Orleans (160S-60) are among the ori- 
gins of the present national museums of these objects in Paris; 
N. Fabride Peiresc (1580-1657), to whom has been ascribed the 
foundation of the study of antiquity in France, collected plants 
and coins as well as books, and some of his medals passed to the 
Abbey of St. Genevieve; Thomas Howard, Earl of Arundel ( t586- 
1646), collected not only the Arundel mss., now in the British 
IVlu.seum, but the Arundel Marbles, now at Oxford, and the Marl- 
borough gems, now scattered among various collections; the col- 
lections of the two Trade.scants (d. re.^peclively 1658 and 1662), 
which constituted the first museum in England, and to which the 
name of museum seems first to have been applied, were acquired 
by Elias Ashmole in 165c) and are the basis of the Ashmolean 
Mu.seum at Oxford. Latter in the same century began the collec- 
tions of Sir Hans Sloane (1660-1753) which, together with the 
m.ss. collected earlier by Sir Robert Cotton and later by the two 
Harleys, arc the nucleus of the Briti.sh Mu.seum. 

Very few. however, of the collections made in the i7lh cen- 
tury have survived. They were the hobbies of individuals and 
were generally cli.spersed at their death. In the i8th century 
collecting became more methodical. Many of the princes of 
Germany and Italy formed collections of objects of art which 
became permanent ornaments of their courts. Young English 
nobles, making the grand tour, acquired objects of art and antiq- 
uity as well as pictures. The Ashmolean museum had become the 
property of the university in 1677; and in 1753 the bequest of Sir 
Hans Sloane's great collections to the nalion led to the founda- 
tion of the British Museum. The great museums of Europe for 
the most part owe their origin to royal and y>rincely collections, 
which in the course of political changes have become the property 
of the greater kingdoms or republics of today. To these must be 
added the museums belonging to municipalities, which are for the 
most part the outcome of the iqth century. These, as institutions, 
are deliberate growths, owing their origin to the spread of the 
desire for education; but in their contents they are often the 
victims of haphazard iiccumulations, being comt>osed partly of 
local antiquities of all ages found in the neighbourhood, and partly 
(especially in England) of objects fortuitously collected by travel- 
lers and transferred to the local museum when they ceased to 
interest their owners. Natural history museums have frequently 
grown up in the same way; but the great national and university 
museums, together with some that have been formed by scientific 
societies, have been formed of set purpose and under scientific 
direction. 

Development. — ^Within the last century progress has been sys- 
tematized, and museums have acquired a recognized place in the 
national life. 

GREAT BRITAIN 

The first Museums Act was pa.ssed in England in 1845, and was 
followed by others; but the majority of the municipal museums 
owe their origin to the Act of 1891, now repealed and su;x?rseded 
by the Public Libraries Act of 1919. The recent (1928) report of 
Sir 11 . ]Micrs to the Carnegie Trustees states that there were then 
428 museums in England. 62 in Scotland, 26 in Wales, 8 in North- 
ern Ireland, and 3 each in the Channel Islands and the Isle of 
Man. — a total of 530, great and small, including the national 
museums. In size and quality they vary very greatly, from large 


museums with collections of outstanding importance, such as Liv- 
erpool, Glasgow, Birmingham, Bristol, Manchester (where the 
museum is shared by the university and the city), Norwich, Hull, 
Exeter, Leicester and Sheffield, or smaller museums distingui.shed 
by special collections, such as York, Newcastle, Colchester ( shared 
between a society and the Corporation), Taunton, Ipswich and 
Shrewsbury, or museums with a .special purpose, such as the 
Horniman museum of ethnology in London or the Tolson mu.seum 
of local history (natural and human) at Huddersfield, to small, 
neglected assemblages of fortuitous collections, badly housed, ill 
arranged and understaffed, which are too frequent throughoul 
the country. An admirable survey of the whole field, with full 
statistics, is given in Sir H. Miers’ report. 

THE CONTINENT OF EUROPE 

Every European country similarly posses.ses mu.seums, national 
and municipal, which have for the most part had their origin in 
the collections of princes and nobles, supplemented in modern 
limes by the deliberate educational policy of national or local 
governments. 

In France the 12 national museums, including pre-eminently 
the Louvre, are governed by a Oaincil of National Museums, 
under a director appointed by the President cd the Republic on 
the recommendation of the Minister of I’ublic Instruction. Mu- 
.seums under municipal or other local management are numerous. 

In Italy no less than 71 museums and galleries are classed as 
national; to these must be added the great papal museums of 
the Vatican and Lateran and the municipal mu-seums of Rome, 
Bologna, Ravenna, Siena, Palermo and elsew’here. 

In Germany nearl>' all museums are the property of the several 
States, having grown up when they were separate kingdoms or 
principalities. The most important are the great group of mu- 
seums of art, archa(5ology and ethnology at Berlin, Munich, Dres- 
den and Nuremberg, with the Roman collections at Mainz and 
Trier, and museums of indu.strial art at Berlin and Hamburg. Gf 
the many museums scattered over Europe, northern Africa, and 
southern Asia, rno.st of them are of national interest only (.vcc 
section Important Mt^skums a.vd .Art CiALLi RiKs ). 

THE UNITED STATES 

In the U.S. the recent growth of museums has lieen amazing. 
They illustrate the modern development of museum theory. In- 
.sleacl of having developed fortuitously out of collections origi- 
nally made to gratify the taste of a prince or the curiosity of a 
traveller, they have been for the most part deliberately created 
as part of the educational system of the country. Only a very 
few are national, namely the small group of museums at Wash- 
ington administered by the Smithsonian Tn.stitution. A few are 
State, museums, but not more than half a dozen of these are said 
to be well developed. There are some college and private museums, 
but the large majority, amounting to nearly 1,000 in all, is com- 
posed of municipal museums, supported partly by munici])al funds 
but still more by private subscriptions and benefactions, the 
collection of w^hich by organized propaganda forms an important 
part of the duties of the administration. 

Money for buildings has been contributed with great liberality 
by private citizens, and since all are of quite recent date it is in 
America that museum planning and architecture can best be 
studied. 

In respect of contents the American museums started at a dis- 
advantage, for the field of free acquisition of Greek and Roman 
antiquities w^ts closed before they came into existence. Never- 
theless even in these provinces the museums of New York and 
Boston have succeeded in forming notable collections; while 
wherever there is an' opening either for excavation or for pur- 
chase, American museums have been active and successful. The 
Metropolitan Museum has built up a magnificent Egyptian col- 
lection by many years of painstaking and scientific excavation. 
The American museum of Natural History has sent exi)editions 
into many parts of the world, its most notable recent success 
having been won in Siberia. Boston and Philadelphia have had 
expeditions at work in Egypt, Palestine and Mesopotamia; in the 
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latter country the Philadelphia museum has shared with the Brit- 
ish Museum the epocb-maldng discoveries at Ur. American antiq- 
uities arc, of course, their natural province the Heye mu- 
seum ol the American Indian; ; but they have also taken advantage 
of the more recent opening up of the Far East to form the linest 
collections in existence of Chinese and Japanese art and archaeol- 
ogy. For line buildings in which first-rate collections are shown 
with a due allowance of space, the traveller must visit the great 
cities of America rather than the crowded galleries of London, 
Paris and Rome. 

Educational Value. — ^American museums, for the reasons 
given above, form the transition from the older to the more 
modern conceptions of a museum. A museum is not now regarded 
as a collection of curiosities, but as an engine of research and of 
popular education. Its duties are two-fold: to the student and to 
the general public. 

The conception of the museum as the laboratory of the student 
followed next after the conception of it as a casual collection of 
objects of beauty or curiosity, and was the result of the spread of 
archaeological discovery and scientific research, exemplified by the 
excavations of Layard and Schliemann and (he publication of 
Darwin's Ori^iti of ^pedrs in th(* igth century The third con- 
ception of it, as an instrument for the education of the general 
public, is of still later growth. If a dale is to be indicated, the 
Great Exhibition of .1851 (out of which grew, in England, the j 
institutions now known as tiie Victoria and Albert Mu.seum and 
the Scii'iue Museum) may he taken as marking its commence- 
ment ; but its general recognition and acceptance belongs to the 
present generation, and perhaps is not fully realized yet. Sir 
H. Miers' report, already alluded (0, shows how much remain.s 
to be done in order to qualify most of the local museums of Great 
Britain to lake their place in the educational scheme; but the 
doctrine is now generally accepted, tin* press aids with ready pub- 
licity, and the public \'isit the museums in greater numbers and 
take a more intelligent interest in their contents. 

Service to the Public. — The service of the museum to the 
general public is three-fold. First, it stimulates curiosity, the 
gralitication of whicli increa.ses knowledge. It makes a man more 
aware of the world in which he live.s; of its extension in time and 
space, of the materials of which it is composed, of the trees and 
plants vdlh which it is covered, of the animals that have in- 
habited it from the rernole.st ages unlil now, of the activities of 
man, of the history of hb developnicMit, of his aebievements in 
craftsman^hip and art. It illustrates written hi.slory and enlarges 
a man’s concejUion of the po.ssibilities of his race; and so it 
plays its pari in enlarging his mind, in muliiplying his interests, 
and in making him a better citizen. Secondly, in .some of its 
departments it ministers to the seiiM’ nf Ixaiify. It j)laces before 
him the beautiful pr(»ducts oi n.iiure and ol art. it shows him 
what man has been able to create out of clay nr stone or metal 
or by the use of pigments, and so give.s him the means of training 
his taste and developing a cultivated appreciation of the beauti- 
ful; a service which, in a world where, so many live in the midst 
of man-created ugliness, is on no at count to he minimised- And 
thirdly it provides a means of refrc.shing recreation and intellectual 
and aesthetic enjoyment. 

This is the museum ideal: but to realize it conditions are needed 
which arc not always, or indeed often, attainable. To attract and 
interest the public, not a ma.v^ of material is needed, as by the 
student, but a relatively small number of objects good of their 
kind, or intrinsically interesting, well displayed and clearly ex- 
plained. The ideal museum would have one set of galleries for 
the general public, in which this method would be ap|)lied. and 
another set of rooms for the student, in which objects would be 
gathered in bulk, with all facilities for their examination. Ln- 
fortunately few museums, and none of the older ones, have been 
built on this principle. The original idea was to show everything; 
and now the galleries are overcrowded, and there is no adequate 
accommodation for study-series. The need, however, is now rec- 
ognized, and there ii no doubt that efforts will be made to supply 
it (xee Museum Architecture). 

The educational service of a museum is, or should l)e, not 
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merely passive but active. It is not enough to build and slock 
a museum, and to leave the public to find out its value for them- 
selves. That was the older policy, or lack of policy. A live 
museum now endeavours actively to attract the public and to 
interest it. The principal means are by labels, by guide-books, 
by photographs (including the popular picture postcards), by 
special exhibitions, by articles in the press, and by lectures in the 
galleries, reripaletic lectures by educated guide-lecturers (as 
distinct from mercenary deerom) were, it is believed, first tried 
in the United States in 1907 and first systematized in London in 
1911. They are now a recognized and popular feature in ail the 
greater museums. Still more recently the u.se of museums as a 
regular part of the education of children has been (levelot.)cd, con- 
spicuously .so in America, where it has been found a great success. 

Present Status. — I'he present j^osition oi museums may be 
brielly summarized as follows. EverywluTe the national museums, 
the university museums, and a small lumiher of municipal mu- 
seums arc thoroughly established as laboratories of research, with 
trained .staffs anti an e(]uipinent, more or less com|)letc, of cata- 
logues. Their value in this re.spect is unqut'stioned. They are 
mostly full to overllowing, yet must loiilinue to add to their con- 
tents in ordiT to kt'ep abreast of the results of discoveries. Their 
main problem is the ])rovision td storage and of act onimodation 
for student.s. As insiniinenls of general education and cultured 
recreation, their utility has recently hetm much more fully realized 
than before; but it cannot be tioiibled that further developments 
in this resiHct are possible and desirable. Fiihlic recognition of 
their value, as inaniiV.sted in the pre.ss and in figures of attendances 
and sales oi publii alions, is growing rapidly. 

Btni.ionaAPTiY. -The only gi‘ruM*;il history of mus<nims is Muxrums, 
their hhiory mu! their use, by Murray ((ihesgow, IU04), in 

thrre voJumt's, of uhidi two are ocdipied bv a bibliography, including 
(atalotfii(“- and ollu r works n‘laling to f)arti( iil.ir niii.seums and sjxrial 
collei lions. Much detailfd information about the national museums, 
both in Great Britain and in other rountri(s, is contained in the 
volume of evirlence and appendices lUTompanying the Interim Report 
of the; Roval (.'ommission on National Museums and Galleries (i()28) ; 
and Sir H. Mier^’ Report on the Puhtir Muncums of the British Isles 
j)n‘pared for the Carnegie T’rust<*es, gives the fullest survey 
of the history and present londilion nf the municitjal and other 
non-national mii.^^eums, with a tabulated list of tliem. K. E. Lnwc’.s 
Report on Ameriran Museum Work, for tlie same I'rustec's, giv(‘.i a 
more .sumniars .statement of the [insition in .Amera a. Tfie publications 
of the .Americ.an Assor iation of Mise\ims, the Museums Journal of 
the Museums Association of (ireal Brila'n, and the Museumskunde 
of Bedin lontain much informatiem on both theory icrid practice. 
.Among other books that iriav be mentioned are: Sir VV. Mower, F.ssaw 
on Museums M T. Jackson, The Museum (loi/l: 1-. V. 

■ ('oleinan, A Manual for Small Museums (io.’ 7 ); C. R Uictiards, 

' Industrial Art and the Museum (0)27). Information with regard to 
particular niu'^eums mu 4 ta sruight in their own catalogues and other 
publicaticMis. .A series cd ^c■p^l.''ute histories of British and American 
Mu.seums Jiicludes 77/r liritish Museum, b> H. ( '. Shelley fiyji), The 
liostifu Museum of Tine Arts, b\ J.de W. AddiMOi (revised ed., 
the Metropolitan Museum of New York l)v I). I.. I*rever ficpo), and 
The irt Treasures of Washmvtou, by H. W. Henderson (1012). An 
invest igatirm into the* imiicifrle-v and inethorls of exhibition in art 
!iiu-'*euras is now being conducted b\ the* (?arnegi(; Conjuration of 
New York. (E. G.K.) 

IMPORTANT MUSEUMS AND ART GALLERIES 

A short account of the c ollet lions, special exhibits and educa- 
tional activities of the more im[)ortant art museums of the world 
is given below. 

GREAT BRITAIN 

British Mitmim, The, London, Eng., has two main divisions — 
the Library and the Departments of Ant i()ui ties. 'I'he Library of 
I*rinted Books is probably the largest in the* world: the llepart- 
ment of Manuscripts includes oulslaiiding treasures such as the 
Codex Alexandriaiius of the (ireek Bible, the Lindisfarne (iospels 
of about A.D. 700, (jueen Mary'.s Psalter of the 14th century, the 
great Cottonian, Harleian and Royal Collections of mss the ])esi 
collection of Greek papyrus from Eg^pt, and vast quantities <if 
mediaeval and modern historical ^xipers and literary autographs. 
The Print Room contains a large and well-balanced representation 
of drawings and evt*ry kind of print, with a growing Oriental col- 
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lection which includes the finest representation of Chinese painting 
in Europe. In the Departments of Antiquities Greek sculpture 
stands out conspicuous through the possession of the Elgin Mar- 
bles from the I’arthenon at Athens, together with the Demeter 
of Cnidus, the Nereid Monument and the remains of the Mau- 
soleum and the temples of Ephesus and Phigalia. The Egyptian 
collection is as line as any outside Cairo, including notably the 
Rosetta Stone and large representative selections of sculpture, 
mummies, papyri and smaller objects. The Museum contains the 
recent revelations of Sumerian art of the fourth millenium b.c. 

Victoria and Albert Miiscunij The, is located at South Kensing- 
ton, London. Its primary object is to provide examples to illus- 
trate the history of art, e.specially in relation to such manufac- 
tures and crafts as arc associated with decoration and de.sign. In 
1S52 the Museum of Ornamental Art was established at Marlbor- 
ough House, and at that time, the collection consisted of speci- 
mens, casts, etc., originally purchased for u.se in the School of 
Design, with objects acquired from the Great Exhibition of 1851. 

The collections arc classified by material and arranged in eight 
departments: (i) Architecture and Sculpture; (2) Ceramics; (3) 
Engraving, Illustration and Design; (4) Library and Book Pro- 
duction; (5) Metal Work; (6) Paintings; (7) Textiles; (8) 
Woodwork. The Department of Circulation consists of separate 
collections, not on exhibition, available for loan to other museums 
and schools of art. The museums library contains about 150,000 
volumes, dealing with tine and ap])lied art, and a collection of 
about 250,000 photographs. (Sec London.) 

National Gallery, The, London, was founded in 1824, by the 
purchase of 38 pictures from the collection of J. J. Angerslein. 
The collection now contains about 1,750 works, exclusive of a 
considerable number at the National Gallery, Millbank (the 
Tate Gallery). The Gallery is unexcelled in the uniformly high 
quality of its pictures, and the number of masterpiec(‘s it pos- 
sesses. Nowhere outside Italy is the Italian school so admirably 
represented, nor outside Holland, the Dutch school; while the col- 
lections of Flemish, Spanish, German and French work, though 
small, are very choice. The group of English paintings is without 
an equal. Among the most famous })aiiitings in the gallery are 
tho.'ie by Duccio, Masaccio, I’iero della h’ranccsca (here repre- 
sented by an unrivalled groui)), Leonardo da Vinci (“Madonna 
of the Koik.s"), Michelangelo (notably “The Entombment’’), 
Raphael (including the famous “Ansidei Madonna"), Correggio, 
Mantegna, Giovanni Bellini, Titian, 'I'intoretto, Jan van Eyck 
(“John Arnolfmi and His Wife"), Rubens, Rembrandt, De Hooch, 
Rui.sdael, Velasquez, Holbein, Reynold.'^, (’unstable and Turner. ' 

Wallace Collection, The, London, was brought together chiefly 
by the third and fourth Marcjues.ses of Hertford and the natural 
son of the latli-r. Sir Richard Wallace. It W’as bequeathed to the 
British nation by his widow', who died in 1897. The family resi- 
dence of the Ilertfords and of Wallace, Hertford House in Man- 
chest it Scjuare, was subsequently purchased by the Government 
and, after adajitation, oi)cned to the public in June 1900. The 
collection is remarkable both for the high quality of its pieces 
and its variety. The series of revolutions and political upheavals 
in France (1789-1871) provided the fourth Marquess of Hert- 
ford and Sir Richard Wallace, both long re.sideiits in Paris, with 
uni(|uc opportunities for acquiring the chief treasures of the royal 
chateaux and the palaces of a ruined and disappearing nobility. 
French art of the iSth century is therefore the prevailing note 
of the collection. But the vigilance of their agents in England 
and elsewhere enabled them also to secure masterpieces of the 
first rank c»f the Italian, Spanish, Flemish, Dutch and English 
schools. Whal may be called the mediaeval section was added by 
Sir Richard Wallace, who bought en bloc two famous collections. 

Walker Art Gallery, The, named after its donor, w^as a gift to 
the Corporation of Liverpool in 18S7 by Sir Andrew Barclay 
Walker, Bart. The collection includes items of outstanding im- 
portance, such as: (i) The Roscoc Collection, which illustrates in 
outline European art from the 13th to the i6(h century; (2) The 
Modern Collection, totalling over 2.000 works and representing 
the jiaintings of the Pre-Raphaelites, which include oils, chalk 
drawings, and w’ater-colours; (3) sculpture: (4) the black and 


white section, including famous etchings. The only endowment 
possessed by the Gallery is a capital sum of £2,000 l>equeathed by 
the 15th Earl of Derby, the income to be spent in the purchase 
of pictures “for the encouragement of rising artists.” 

Manchester Corporation Art Galleries. The City Art Gallery 
was originally designed by Sir Charles Barry for the Royal Man- 
chester Institution, and was opened to the public in 1829. In 1882 
the sum of £2.000 was set aside as an annual sum with which to 
purchase w'orks of art. The bulk of the pictures in the collection 
belong to the Engli.sh school and mainly cover the 19th century. 
In 1925 a collection of some 80 paintings, 400 water-colours and 
drawings, 300 W'oodcuts and 20 pieces of sculpture by modern 
artists was presented by Mr. Charles Rutherslon of Bradford, 
who offered it on condition that it should be considered as a 
nucleus from which various works might be distributed on loan 
for short periods to the various art galleries and schools of art in 
Lancashire and York.shire. Numerous exhibitions arc heUl in the 
gallery during the course of the year; lectures on various aspects 
of the fine and applied arts are given during the w'inler months; 
and some 500 elementary school children are brought to the Gal- 
lery every W'eck and given instruction in the elementary principles 
of art. Beside.s, there are five branch galleries. 

Bristol Museum and Art Gallery, The, w'as founded in 1820. 
The Art Gallery was presented by Sir William Henry Wills, Bart., 
in 1905, and has fine art collections of etchings, water-colours, oil 
paintings and ivories. Lectures and demon.stratiiins are given by 
members of the staff in outlying parts of the city. 

Dublin Museum, The, one of the most suitably hou.sed and or- 
ganized museums in Great Britain, is remarkable for its collection 
of Celtic antiquities. It has among its famous specimens of Irish 
art the shrine and bell of St. Patrick, the Tara brooch, the cross 
of Cong and the Ardagh chalice. The series of bronze and stone 
implements is famous. 

Birminy,ham Museum and Art Gallery, The, with perhajis the 
finest provincial collection of industrial art, has made a reputation 
for special exhibitions of art. 

National Museum oj Wales, The, Cardiff, has an extensive de- 
partment of art which occupies three galleries. The collection of 
sculpture, mostly by Welsh artists, is of particular interest. The 
ceramics collection represents the work of almost every (’on- 
tinental and Briti.sh factory, including beautiful examples of ex- 
tinct Welsh potteries. 

Sir John Soaue\s Museum, London, in Lini oln’s Inn I’ields, was 
presented to the nation in 1835 by Sir John Soane. The collection 
includes Soane’s own drawings, many of Hogarth’s paintings, a 
splendid sarcophagus, sculptured in a single block of translucent 
Oriental alabaster from Alabastron, and many other valuable 
pieces. (X.) 

THE CONTINENT OP EUROPE 

France. — The Louvre, founded during the Revolutionary pe- 
riod, is not only noted as having the largest, collection of art in 
the world, but is remarkable for the magniftcence of its architec- 
ture. (See Paris.) The Chiuy Museum supplements the mediae- 
val collections of the Louvre with its select w^orks of art, while the; 
Lnxemboury, Museum, the Municipal Museum, the Rodin Mih 
scum and other smaller groups make Paris outstanding as an art 
centre. (See P.aris.) 

Italy. — I’he Musco Nazionale at Naples contains the best 
arranged and best classified collection in the country. For histori- 
cal importance its Roman art ranks w’ith the collections of Rome 
and the Vatican. (See Naples.) Florence, known as the art 
cajiital of Italy, is the home of the famous Vffizi Gallery, founded 
by the Medici and known as one of the largest and choicest col- 
lections in the world. The collection is arranged chronologically by 
Schools, and shows the development of Italian painting from 
the 14th to the i6th century. The tapestries are also of historical 
importance. The Piiti Palace, the Picture Gallery, the Academy 
of Fim Arts, the Archaeological Museum and the National Mu- 
seum in the Bargello are other large galleries. (See Florence.) 
The museums of Rome arc numerous, the Vatican alone containing 
at least six remarkable ones. The Museo Nazionale (by the 
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baths of Diocletian), the Musro CapitoUfio and the Polazzo dei i 
Conservatori contain innumcnible specimens of the finest classical ' 
art. (Sir also Rome.) | 

Germany and Austria. — The Kaiser Friedrich Museum ^ Ber- 1 
lin, has amon" its collections many antitpiities of Babylon, Assyria, ! 
Syria and riioenicia. (Sec Bkrlix.) The Old Museum, housing 
only antique works ol art, is especially intereslim: as an artistically 
unique building dating Irom iSjS. while the Xeir Museum contains 
a superb Egyptian colliTtion, besides large grouf>s of jdaster 
casts, drawings and engravings. Schliemann’s discoveries are 
housed in the Ethno^niphic Museum. The Xatiomil Galcrie is j 
outstanding as a museum for paintings, dating from 17S0 to the | 
present time, Roman, f rench and German technical art can best i 
be studied at the Schloss Museum, which has nearly 700 rooms. 
Under the empire it was furnished with quiet magnilicence, being 
the royal ])alacc. It contains the lix’ing and slate rooms, formerly 
occupied by royalty, called the Kiti^\s Chambers, the Gobelin Gal- 
lery, the Majolica Room, and immense collections of the variems 
kinds of art, and well arranged. Dresden has many galleries of im- 
portance, as the Johauueum, tin* Albert iuum, the Zwin^er and the 
Griine Gewblbe. {See Drk.sdkv.) The Old Pina hot hek and the 
National Museum of Bavaria are at INlunidi (q.v.). Prague, Inns- 
bruck and Buda;)est {q.v.) are respectively the. homes of the Na- 
tional Museums of Bohemia, 'I'irol and Hungary. Besides the large 
natural history mu.seum of \ienna, there is the Imperial . 1 / 7 - 
Jlisiory Museum with collections of (ireek, Roman and Egyptian 
antiquities, of coins and medal-, industrial art, arms and armour, 
and many military trophies, relics and curiosities. (See Vjkxn.x. ) 

Belgium and Holland. — Tin* Royal Museum of Fine Arts, 
Brussels, has four divisiotis: ( i ) 'I'he Mus/r d\‘\rt Aneiefi was es- 
tablished under the French regime, taking form in the eleventh 
year of the Republic when a group of paintings of the Old 
Masters was granted by the fVench administration. In 1841, after 
tin? develo|)rnent of the Gallery had lieen somi-what retarded 
under Dutih regime, it was purchased by the State. The CJallery 
is particularly rich in its collection of old ])ainiings. Although the 
French note predominates, other schools are well rejiresented : the 
Flemi.‘‘h school, with numerous paintings of Rul)ens, A. Van Dyck, 
Jordaens and the Antwerp m.isters: the Dutch school, with ad- 
mirable works of Rembrandt, Von (joyen, Frans Hals, Jan Steen, 
etc,; and juany ])aintirigs from various other foreign schools, 
(j) The ,l///,vee 7 'J»/ Moderue, which was founded during the 
Dutch regime, and which had a remarkable development, was 
reorganized after the World War with a view' to making as excel- 
lent a collection of the* Belgian school as ])ossible. (3) The W'iertz 
Museum is entirely devoted to the works of painting and of 
sculidure of the Great Romantic j/ainier, ‘'■ntoine Wiertz (iSoO- 
65 ). ( .t ) The Gallery of Sculpture, wdiich w'as started in 1S36 wdth 
the collection of sculpture from the studio of Mathieu Kessels, has 
considerable intere.«t in ihe develt)pment of .sculi)i.ure in Belgium, 
and some works of foreign schools add tc) the richness of the 
collection. The great central depository' of Dutch art is in Amster- 
dam. W’here the Stale Museum of the Nrtherlatids, generally 
kne^wm as the Ryks Museum, is located. (See Amsierdam.) i 
L eyden university. The Hague and Rotterdam also have good | 
collections. , 

Other Countries of Europe. — Spain has its Museo del Prado 
and the Archaeoloyjcal Museum, of intere.st only in ii‘= collections | 
of Moorish and Spanish art. ( See Maukid.) 'Fhe museums of the | 
chief provinces are situated at Barcelona, Valencia, Granada and ; 
Seville. The National Museum of Portugal is at Lisbon (q.v.). j 

In Greece, the centre of ail art and archaeology is Athens | 
(q.v.), which has three museums, all devoted to Greek art: that of | 
the Acropolis, that of the Arehacolof^ical Society (vases and terra 
cotta), and the National Museum of Antiquities. 

In Switzerland, the Svnss National Museum, Zurich, is a model 
of arrangement and organization. Its collection of stained glass is 
of general importance, while the arrangement of rooms illustrat- 
ing the historical progress of art is a special feature. Basle, Ge- 
neva, Lausanne and Bern have museums of great value to the 
Swiss people, keenly interested in art as they are. ! 

Norw'ay, Sweden and Denmark rank high as countries interested i 


in their collections of art and archaeology, de.'ipiu* their reputed 
leaning tow'ard museums of science and industry. Stockholm has 
three museums: the Royal Palace, with its unusual collection of 
costume and armour; the Northern }Ittseum, which contains a 
considerable amount of modern and domestic art; the National 
Museum of Sweden, containing a general collection, W'ell classified. 
The National Museum of Denmark at C’openhagen, however, 
mu.st be classed with the few outstaiuling national museums of 
the world. The paintings form a complete record of the work of 
Danish arti.sts from the end of the iSih century, and the engrav- 
ings number more than So.ooo. 'Khe Thoneahlsen Museum, named 
after perhaps the greatest of all northern sculptors, the Museum 
of Industrial Art and the Danish Folk Museum are also in Copen- 
hagen. ().slo and Heriien contain many Norsi* aniifjuilies. 

In Ru.ssia. western art is found principally at Moscow' and 
Leningrad. The Hermitage Palaie in the latter city contains a 
.selection of mediaeval objects of faluilous value, such as the 
ivories, the gold and silver objects illustrating the primitive arts 
and ornament of Scythia, Crimea and Caucasia. (See Leningrad ; 
also Mns(’ow'.) Russian art ])redominates in other places, as in 
Kharkoff and Odes.sa (the university), Krasnoyarsk, w'ith i.?,ooo 
.specimens of Buriat art, etc., indicating interest in collecting even 
in the most remote parts of Siberia. 

Various Other Countries. — There are several museums in 
India, the chief one being at C'alcutta, devoted to Indian activities. 
Mention is only due the ones that are grow’ing up under the 
direction of the I)ei)artment of Archaeologv, wisely established 
by Lord C'urzmi. 'I'he Gizeh Museum oj Jii>yptian Antiquities, 
(*airo, is housia! in a large buihling, W'ell cla.ssilied and lilierally 
.sut)i)ort(‘d. Carthage and I'unis have small musi'ums. The Turkish 
Museum of Antiquities u* Constantinopli* has ilassical sculpture, 
hut little else of signifuance. In the Orient about the only mu- 
seums are found in Jai)an a fuller description of v.'hich follows: 

(F. L. D.) 

JAPAN 

Teishitsu JIakubutsu Kan (Imperial Household Museums) 
ton.si.sls of the 1 'okyn ImpiTial Household Museum, the Nara 
JiTijierial Household Mu.seurn, and the Shbsb-in. 

The Tokyo Imperial Ilousthidd Museum, in Uyeno Park, 
1 ’okyo, (kites from 1872. The main (‘.\hibition building, badly 
damaged by the earthquake in 10:.* .s* will be rejilaced liy a new' 
one. At the pre.sfmt time the Hyokeikan, W'hich withstood the 
earth(|uake, is the only building now open to the yiulilii. The ex- 
hibition building contains tw'o rooms for Oriental paintings, which 
arc changed every month, a room for laccjuer work, a room for 
(>ri(*ntal wood, l)amhoo, metal, jade and ivory work, a room for 
Ihe ceramic, arts of Jnt»an and (’hina, two rooms for Japan(?s(* 
ancient .sculptures, and three njoms devoted to historical and 
archaeological e.xhibil s. 

The Museum holds stn-cial exhibitions from time to time, and 
issue.i annual reports, reports of investigations, “Zuroku” (collo- 
type reproduction of works of art w'ith explanatory notes), 
“Gomotsu Jodai Senshokumon’ (colour n'produi lions of 7th, 
8th, and 9th century, dyed and textile fabrics in Ihe Imfierial 
Household Collection). 

Nara Imperial Household Museum, in Nara Park, was com- 
pleted in 1S94. It contains the most representative collection of 
early Japanese sculpture, mainly in l(jan from different timiples 
and shrines. It also contains archaeological and historical ex- 
hibits, as well as paintings. 

The Sh 6 .w-m (The Imperial Trea.‘iure Hoii.se at Nara); the 
firescnt wooden building dates from about 752, and contains 
trea.sures dedicated to the Great Buddha of Todaiji from the Im- 
perial Household and kept under its supervision. To-day, as has 
been the practice for nearly 1 2 centuries, it is only in the presence 
of a special messenger from the Emperor that the doors are 
locked and scaled with a piece ol paper bearing the Emperor's 
ow'n signature, or the seals undone to open the doors. Of recent 
years it has been opened once a year, for about a fortnight, for 
airing, when accredited persons are allowed to see the treasures in 
the building. The most important treasures therein preserved are 
those W'hich once belonged to the Emperor Shorn u, upon whose 
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death, in 756. his devout consort* the Dowager Empress Komyo, 
colli'cted the things lett by the Emperor and dedicated them to 
the (Jreat Buddha, whose gigantic image the Emperor had caused 
to be created lour years previously. The “Memorandum of Things 
Dedicated” by the Empress Komyo, dated June 21, 756, which 
marks the inception of the present Shoso-in collection, is still pre- 
served. 

The Kyoto Mmeum: built in 1S95 as one of the lmi>erial 
Household Museums, it remained as such for about thirty years, 
when it was given to the City of Kyoto. While it contains a good 
.secticjn of sculpture, it specializes more or less in paintings, mostly 
borrowed from different temples and shrines, and those exhibited 
are changed from time to time. (J. Har.) 

THE UNITED STATES 

Metropolitan Museum of Art, The, of New York City, was 
incorporated on April 13, 1S70, “for the purpose of establishing 
and maintaining ... a Mu.seum and library of art, of encourag- 
ing and developing the study of the fine arts, and the application 
of arts to manufacture and practical life, of advancing the general 
kn(jwit‘dge of kindred subjects, and, to that end, of furnishing 
popular instruction.” Its collections include Egyptian and classical 
anticiiiilies, ])ainting, sculpture and architecture, the decorative 
arts (furniture, metal-work, ceramics, glass, textiles, costumes, 
elc. ). musical instruments, and arms and armour. Among the 
valuable gifts are. the Altman collection and the Pierpont Mc^rgan 
collection of European decorative arts, chronologically arranged 
from the Merovingian period to the 19th century. The latter col- 
lection occupies an entire wing, and another wing, the gift of Mr. 
and Mrs. Robert W. de Forest, is devoted to early American art. 
The Museum is owned and administered by a board of 21 elective 
trustees, and .1 ex-oflicio, rei)resenting the City of New York and 
the National Academy of Design. Its building, containing exhibi- 
tion door space of over .'’80,000 sq.ft., was erected by and leased 
from the City of New York. The yearly cost of administration 
is met by interest on endowment funds, an appropriation from the 
city for upkeep and salaries, mcmbershii) dues, sale of publica- 
tiims and fees for admission, instruction, lecture courses, etc. 
The member.ship of the museum in jgrS was about 14,000. 

Museum of Fine Arts, The, Boston, Mass., was incorporated on 
February 4, 1870, for the purjio.se of collecting and exhibiting 
works of art and of affording instruction in the line arts. It was 
created by a group of private citizens and has alw'ays been sup- 
ported by private gifts, bequests and annual subscriptions, without 
aid from the city or the State. In this respect it occupies a unique 
position among the greater museums of the world. It is adminis- 
tered l.>y a board of trustees including repre.sentatives from Har- 
vard university, the Boston Athenaeum, the Ma.ssachusetts Insti- 
tute of Technology, the city, and the Slate. The museum maintains 
permanent free public exhibitions of original works of the art of 
Egypt, Circece. Rome, the Orient, modern Europe and America, 
supplemented to a limited extent by reproductions. Its outstand- 
ing collections are those of Chinese and Japanese, East Indian, 
Egyptian and Classical art; its print collection ranks first in 
.\m erica. 

For Art Imtitnte of Chicago, The, see vol. XI. 

Brooklyn Museum, The, see Brooklyn Institute or Arts 
AND Sciences. 

Peabody Museum of American Archaeology and Ethnology, a 
museum founded by George iVabody at Harvard university in 
j 866, was the fir.st anthropological museum in the United States. 
Its building, begun in 1877, enlarged in i88g and again greatly 
enlarged in 1914, forms part of the univ'crsity museum. Originally 
founded to comprise collections relating only to the past and 
present aboriginal peofdes of the New World, its scope has been 
gradually widened, until it now includes archaeological and eth- 
nological collections from all over the world. Aided by generous 
gifts of funds, it has since 1891 specialized in the archaeological 
exploration of the Mayan region of Central America, although in 
addition numerous inve.stigations in various parts of the United 
States have been carried on, and expeditions to South America, 
Asia and Africa have also been sent out. The museum library 


contains complete sets of practically all anthropological and 
archaeological journals, and comprised in 1928 a total of about 
20,000 volumes. 

Fogg Museum of Art, The, Harvard University, Cambridge, 
Mass., was founded by Mrs. Elizabeth Fogg, and bequeathed to 
the university. The original building was completed in 1895 and 
used until 1927, when a new and adequate structure, planned by 
museum specialists working in collaboration with the architects, 
was dedicated and opened to the university and the public. The 
museum is a laboratory for the Fine Arts Department of the 
College, the collections being brought together with the idea of 
illastrating with original material the work carried on in the 
courses of study. Among the outstanding collections are those of 
prints, old masters' drawings and early Italian pictures. 

National Gallery of Art, The, Wa.shington, D.C., organized in 
1920, as a department of the Smithsonian Institution, comprises 
two grand divisions: the National Gallery proper, and the Freer 
Gallery. The former occupies available space in the Smithsonian 
Institution building and in the old and new museums; the latter 
occupies exclusively a separate building, and is described below. 

Freer Gallery of Art, The, Washington, D.C., is devoted pri- 
marily to the study and acquisition of the fine arts of Asia, and, 
secondarily, to the display and preservation of a grouj) of works 
by American artists. These collections were brought together by 
Charles Lang 1 ^'reer, of Detroit, and, together with the building and 
a fund for their development, were given by him to the nation, 
under the trusteeship of the Smithsonian Institution. Most im- 
portant is a section devoted to the work of Whistler, including oil 
paintings, water colours, pastels, etchings, lithographs, engravings 
and drawings. Many American painters are represented. Ea.stern 
potteries, sculpture, bronzes, jades, etc., are present, some as 
early as the Chou Dynasty. The Persian, Mohammedan, Egyptian 
and Byzantine art collections are outstanding. The Freer Gallery 
was designed by Charles A. Platt. 

Cincinnati Museum Association, Cincinnati, Ohio, is divided into 
two departments: the Museum proper and the Art Academy, or 
school. The collections embrace: the graphic arts — painting, draw- 
ing, etching, etc., the most notable being the collection of con- 
temporary American paintings; sculpture — casts of Egyptian, 
Assyrian, Greek, Roman, Gothic, Renaissance and Modern works; 
metal work — originals and reproductions of silversmiths’ and gold- 
smiths’ works; arms and armour; textiles — including an important 
scries of Indian shawls and a large collection of American lace. 
Besides the interesting groups of ceramics, costumes and musical 
instruments from all countries, there arc over 30,000 specimens 
of American archaeology and ethnology. 

Cleveland Museum of Art, The, Cleveland, Ohio, opened in 
191O, is one of the outstanding museums of the United States. Its 
permanent collections include the Egyptian, classical, mediaeval 
and modern Western arts, with a notable single group of the deco- 
rative arts. The educational work covers a broad field and is an 
important factor in its success: courses of lectures, children's 
entertainments, clubs and conventions, exhibits, classes for art 
students, etc. A publicity department maintains contact between 
the museum and the local press by furnishing information, news 
items, photographs and copy. 

Pennsylvania Museum, The, Philadelphia, Pa., covers the gen- 
eral field of European, American and Oriental art, chieily in the 
periods since the beginning of the Christian era. Special emphasis 
is laid on the decorative arts, such as woodwork, furniture, te.xtiles 
and metal work, and particularly important are the collections of 
ceramics and silver. The School of Industrial Art is a part of the 
organization, and with special exhibitions and competent instruc- 
tion in the fine arts, the educational programme fills an important 
place. The museum is maintained by the city, supplemented by a 
membership of over 3,000 with annual dues. 

Philadelphia Museum of Art, The, with the finest building of 
the Greek spirit in the modern world, is outstanding in its number 
of private collections and its importance as an educational insti- 
tution. 

Carnegie Institute, Pittsburgh, Pa., founded 1896, embraces the 
following departments : library, fine arts, museum, music, library 
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school, technology. The collections and activities of the museum I 
cover both the natural sciences and the applied arts. Of particular 
importance is the collection of coins and medals and the various 
pieces of art work in metals. Considerable interest is manifested 
in contemporary American paintings, and the International Exhi- 
i)ition of paintings is held here annually. Other special exhibi- 
tions are presented throughout the year, and a large educational 
programme, including children s drawing classes and entertain- 
ments and a series of art lectures for adults, is maintained. 

Detroit Instiintv, oj Arts, The, Detroit, Mich., incorporated in 
1SS5 and reinstalled in an elaborate and modern building in 11)^7, 
includes a large collection of art W'orks and a wide scope of edu- 
cational activities. 'I'he museum h:is an interesting arrangement of 
the collections on one main lloor in u series of period rooms, to- 
gether with a pleasing semblance of their original setting. This 
lloor is divided into three main sections: Euro[>ean, American and 
Asiatic. The Institute has provided educational facilities for 
students of the tine arts, sucli as study rooms, a lecture hall and 
a large auditorium e(|uipped with a line stage and a pipe organ. 

Baltimore Museum oj Art, The, which was founded in 
(Baltimore, Md.) moved into a new aiul up-to-date building in 
1929. The collections are largely loan exhibitions, including paint- 
ings and sculpture by both American and foreign artists. Among 
the permanent treasures is an int (Testing group of East Indian 
metal and C'ypriote antiquities. The educational work includes 
lectures, gallery lours for children, and the distribution of art 
collections and lantern slides among the schools. 

City Art Museum oj St. Louis, The, founded in 1879 
St. Louis iMu.seum of Fine Arts and reorganized in 190S, has an 
interesting grout) collections, small l)Ut of unusual beauty. 
American paintings have received st)ecial attention, and an exhi- 
bition of invited i)aintings by American artists is ass(?!nble<l an- 
nually, selected largely from imporiani exhibitions held at Chicago, 
Washington, I’hiladelphia, NeW' \\)rk and I‘ittsburgh. These, with 
splendid exarnt)les of American sculpture, constitute one of the 
mosi representa(i\e colleifions of inod(‘rn American art. 

Denver Art Museum, The, Diaiver, C'olo., is specializing in two 
regional art culled ion.s — the American Indian and the S|)anish- 
American art. The Museum is est)ec;ially interested in fo.stering 
the spirit of creative art and encouraging worthy students of art. 

Fine Arts Sociely of San Die^o, The, San Diego, Calif., estab- 
li.shed in i(j26, is .signilicant in its uniciue collection of old and 
modern Spani.^h art, as well as contemporary American art, which 
is almost exclusively in the field of jiaintings. It has a membership 
of more ihan 1,000. 

Museum of the American Indiau, The, IJeye Foundation, New 
York City, was opened in 19.72. It has over 2,000,000 exhibits and 
can display only about orie-(iuaricT of liii at one lime on the 
three floors that are devoted to exhibition rooms. The sole aim 
of the Museum is to gather and preserve for .^ludents everything 
useful in illustrating and elucidating the anthropology of the 
aborigines of the Western hemisphere. The lield work, the publi- 
cations and the monographs are notable. I 

Hispanic Society of America, The, was founded in 1904 in New | 
York City. Its library and museum were designed to lie a link | 
between the English, Spanish and Portuguese speaking ix*opIe.s— 
their languages, literature, art and hi.story. A collection of paint- j 
ings, manuscripts, maps and coins, and a libriTy of 100,000 books | 
form the most notable Hisp:*nic collection in America. I he .society 1 
has held several outstanding exhibitions, among them the works ; 
of Sorolln, Zuloaga, Cervantes and Lope de Vega, a:- well as of 
collections of sculpture, photographs, prints, etc., and has issued 
more than 180 publications in Spanish history, literature and art. 

Milwaukee Art Jnstitute, The, Milwaukee, Wis., organized in 
1910, is noted for its public activitie^ as a civic centre — ^its great 
number of temporary exhibitions, gallery tours for children, enter- 
tainments for out.side organizations, and free lectures. 

Corcoran Gallery of Art, The, W a.shington, D.C., wa.s founded j 
in 1869. Special attention has of late been given to the acquisi- j 
tion of works by ‘he American painters and sculptors, with a view j 
to making the collection as repre.scntalive as possible. A free art : 
school is conducted in connection with the gallery. i 


Toledo Museum of Art, The, Toledo, Ohio, incorporated in 
J901, has among its many collections perhaps the finest display 
of ancient glass in the world. The group of early printed books 
and manuscripts is also a remarkable one in that it shows the 
entire evolution of the art of writing and printing. The Museum 
has a va.'it educational programme: Sunday concerts, evening lec- 
tures. art lectures for children, etc. (F. L. D.) 

MUSEUMS OF SCIENCE. The term “museum" originally 
meant the “'remple of the Muses," but now the eoneeption is 
entirely altered. In the ancient world there were collections of 
paintings and statuary in the temples and palaces of Greece and 
Rome. Ale.xander the Great gave large sums of money to his 
illustrious teacher Aristotle and also sent him Natural History 
collections from the lands he conquered. 

The “museum" at Alexandria w'as composed of a series of 
as.sociated colleges which dealt with the muses and the arts. When 
this museum was burnt clown the term fell into disuse, and there is 
nowhere in the world an institute corresiHmding to it. Not until 
the 15th century when there was a revival of interest in classical 
anli<iuities was any attempt made to “collect," but al>out this 
time one of the hobbies of the wealthy was to assemble together 
collections of statuary, inscriptions, gems, eoins, medals, manu- 
scripts and otIuT relics of the past. 'Fliis was followed by others 
who took u]) the task of collecting plants, minerals and curious 
animals, and among the more famous early colle(”tors of objects 
of natural history may be mc'iitioned Georg Agricola (i 49 O*'i 55.0 
who has been styled the “father of mineralogy." By his labours 
the elector Augustus of Saxony was induccicl to establish the 
Kunst urn! Naturalien Kammer, w'hich has since (‘X])anded into 
the various museums at Dresden. (Ine of iiis contemporaries was 
(.'onrad Gesner of Zurich (1510-1505), “the German Pliny,” 
who.se writings are still lesorted to by the curious. Others whose 
names are familiar were I'ierre Bclon (1517-1504), professor at 
the College de lYance: Andrea Ce.salpini (1519-1O03), whose 
herbarium is still prest.Tved at Morence: Uli.ssi Aldrovandi ( 1522- 
1605), remnants of who.se collections still cxi.st at Bologna; Ole 
Worm ( 1588-1054 I, a Danish physician, after whom the so-called 
“Wormian bont.‘s’’ of the skull are named, and who was one of 
the first to eultivute what is now know’n as the science of pre- 
historic archaeology, 'fhe first person to elaliorate and present 
to modern minds the thought of an institution which .should 
a.ssemble within its walls the tilings which men wish to see and 
study was Bacon, who in his New Atlantic ('637) broadly 
.sketched tin; outlim* of a great national museum of science and art. 

THE BRITISH EMPIRE 

The oldest science museum ir» (irent Britain is the Ashmolean 
museum which was built in 1C79 fiy the University of Oxford to 
house the collection of natural history objects and some few 
archaeological rarities that had been publicly exhibited by the 
1 ’rade.scants in London, and had lieen made over by deed of gift 
by the younger Tradescaiit to his friend Elias Ashmole in 1662. 
Under the brothers Duncan, in the first half of the K^th century 
the museum enjoyed a wide reputation as a natural history 
mu.seum of importance, and it preserved this character until iSbo 
when the zoologic al and botanical collections were moved (0 the 
New' I' Diversity mu.seum. 

In 1925 the old gallery was reopened as ii museum for illus- 
trating the history of science, and more e.s|)ecially of science in 
Oxford, by contemporary scientilic instruments. A superb collec- 
tic;ri of ancient mathematical instruments, astrolabes, sundials and 
other apparatus was given to the; university by Dr. Lewis Evans. 

The most famous of Engii.sh collectors in his lime was Sir 
Hans Sloane ( i0f)9-i 753 ), whose va.sl collections, including tho.se 
of Pitiver, Court en, Mc.*rrct, Plukenet and Buddie, were by his will 
bequeathed to the British nation on condition that [larlianient paid 
his hc'irs the sum of £20,000. The beciui st w'as accepted and with 
the library of George IL, which was al.^o bequeathed to the nation, 
was the loundation of the British Museum in Bloom.sbury, Lon- 
don. It was opened in 1750. 

London.— The greatest museum in London is the British 
Museum, while the Natural Hi.story Dei)artment at South Ken- 
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sington with its wealth of types is the most important collection 
of its kind in the world. The museum of Practical Geology, 
Jcrmyn Street, contains an extensive collection and a very com- 
plete series of specimens illustrative of the petrography and 
palaeontology of the British Islands. The most recent museum in 
London is the Science Museum. In 1856 the collections illustrat- 
ing science and art which had been brought together at Marl- 
borough House was transferred to the South Kensington Mu- 
seum which was op>ened by Queen Victoria in 1857. In 1896 the 
arl collection w^as transferred to what is known as the Victoria 
and Albert museum, opened by Edward VII. in 1909; from this 
date the science collection was styled the Science museum. The 
main objects of this museum are (i) that so far as possible by 
means of exhibiting scientific instruments, apparatus, machines 
and other objects, the collections in the Science museum should 
afford illustrations and exposition of the various branches of 
science within this field and by their application in the arts and 
industries; (2) that the museum should also be a home for the 
preservation of appliances which hold an honoured place in the 
progress of science or in the history of invention. 

At Kew Gardens there is a wonderful herbarium and general 
botanical collections very rich in types. The Hunterian museum 
of the Royal College of Surgeons devotes itself almost entirely 
to anatomy, both human and comparative and also to pathology. 
The Horniman mu.seum, Forest Hill, S.E. owts its origin to col- 
lections of a miscellaneous character brought together by John E. 
Iforniman. In igoi he presented to the London County Council, 
for the use of the people of London, the existing building and the 
whole of his collections. Since the museum came under the 
control of the London County Council its character has been 
transformed, both by the more precise definition of its scope and 
intention, and by the expansion and re-arrangement of the col- 
lections along predetermined lines. It now deals with only two 
subjects, /oology and anthropology (including archaeology and 
ethnology). In general, its object may be said to be the illus- 
tration of the working of the evolutionary principle in relation 
to animals and man, and to human artefacts. 

Liverpool. — The Liverpool museums are the largest of the 
provincial museums and owe their origin to two generous bene- 
factors, (i) Lord Derby who presented his natural history col- 
lections, and (2) Joseph Mayer who presented his collections of 
antiques to the corporation. There are six separate departments, 
viz.: — ^botany, geology, invertebrate zoology, vertebrate zoology, 
archaeology and ethnology, while one .section contains a large col- 
lection of ship models and pictures illu.strative of the history of 
shipping. There is also a large collection of ceramics. The Eg>p- 
tological collection is very extensive. There is also an aquarium. 
The zoological collections are extremely important more espe- 
cially in ornithology w'hich is very rich in types. One section is 
devoted to “old Liverpool.” 

Manchester. — The Manchester museum fulfills a dual pur- 
po.se; it is a municipal museum and also a university museum. 
Instruction in science is given in the museum to 100 classes of 
elementary school children every week. 

Bristol. — Bristol museum is now very important and con- 
tains departments of geology, zoology, botany and archaeology. 
A .section is devoted to Bristol antiquities, 

Hull. — ^Hull is a city of museums; there are the Natural His- 
tory museum, Wilberforce house, the museum of fisheries and 
shipping, the Mortimer collection of prehistoric antiquities, the 
mu.seum of commerce and transport, and the Folk Lore museum 
in the Tithebarn, Ea.sington. 

Two large private museums are worthy of note, the zoological 
museum, Tring, belonging to Lord Rothschild which deals ex- 
clusively with ornithology and entomology, and the Pitt Rivers 
museum at Famham, Dorset, which is designed to illustrate the 
evolution of culture. 

Scotland* — ^The Royal Scottish museum, Edinburgh, dates 
from 1854 and contains very valuable collections in the following 
departments, art and ethnography, natural history, technology and 
geology. The National Museum of Antiquities of Scotland in 
Edinburgh is the outcome of a donation of a collection of an- 1 


tiquitics, coins and manuscripts by the Society of Antiquaries of 
Scotland in 1851. In the Kelvin Grove art gallery and museum 
in Glasgow there are extensive collections, the natural history 
and the shipping being the most important. The museums of the 
University of Glasgow are also noteworthy, the recently opened 
Zoological museum being remarkably fine. 

Wales. — ^The National Museum of Wales in Cardiff which was 
granted its Royal Charter in 1907 and opened by George V. in 
1927 is a most remarkable institution. Its purpose is “to teach 
the world about Wales, and the Welsh people about their own 
fatherland.” This purpose it fulfills by collecting and pre.serving 
all kinds of material bearing on the geology, botany, zoology and 
archaeology of Wales. 

Ireland* — ^The Science museum at Dublin, and the museum 
at Belfast both contain science collections of importance. 

In the British Isles there are about 462 museums; these may be 
divided into five main groups, (i) those devoted entirely to 
natural history (22); (2) historical collections including War 
Memorial houses (30), Roman or Pre-Roman collections (15), 
Naval and Military mu.scums (10), and period museums (16), 
total 71; (3) special teaching and research maseums (60), and 
(4) mu.seums of industrial character (i6). The remainder to 
the number of about 300 are museums of general character and 
the exhibits usually comprise at least something of archaeology, 
local antiquities, natural history and miscellaneous ethnographi- 
cal objects, and sometimes war relics. 

India. — In Calcutta there are, (1 ) The Indian museum, which 
is especially rich in the marine fauna of the Indian Ocean and 
contains the finest collection of vertebrate fossils from the Si- 
walik Hills, (2) The Geological museum of the Government Sur- 
vey of India, and (3) The herbarium of the Royal Botanical 
gardens. In Bombay there are (i) The Victoria and Albert 
mu.seum and (2) The museum of the Bombay Natural History 
Society which is mainly Zoological and contains the finest col- 
lection of horned heads in India. The Government museum in 
Madras is also worthy of note. 

Australia. — ^The Queensland museum, Brisbane, contains large 
ethnological collections from Papua of outstanding importance 
and an aboriginal court of great interest. The fauna of Queens- 
land is also well represented. The Geological Survey museum, 
also at Brisbane, contains exten.sive geological collections mainly 
from Queensland. The South Australian miLscum at Adelaide is 
devoted specially to collections illustrating the ethnology and 
natural history of Australia. At Melbourne there are two very 
important museums, (i) The National Museum of Victoria 
which contains large collections illustrating the zoology, palae- 
ontology and ethnology of Australia, and (2) the national her- 
barium of Victoria. The Macleay museum of the university, 
Sydney, contains a number of .special collections, the most note- 
worthy being the Macleay entomological collection; the Jensen 
alkaline rock collection; the collection of Antarctic rocks from 
Shackleton’s first expedition, and the Australian palaeontological 
collection. The Technological museum contains minerals from 
all sources, European building and ornamental stones, sys- 
tematic collections of rocks, timbers and commercial plants from 
all parts of the world. Australia is represented by industrial 
minerals and the systematic collection of .Australian rocks, build- 
ing and ornamental stones, also a collection of Australian insect 
pests Sections include shipping and aeroplane models. 

New Zealand. — ^Thc Canterbury museum, Christchurch, is 
specially rich in local collections devoted to the fauna, flora and 
geology of New Zealand. There are also representative collec- 
tions of Maori and Polynesian ethnology. The Otago university 
museum of natural history and ethnology is devoted mainly to 
the fauna of New Zealand and contains very fine specimens of 
Moa skeletons. The War Memorial museum at Auckland, the 
Geological Survey of New Zealand museum, and the Colonial 
museum at Wellington are also worthy of notice. 

Africa* — ^The South African museums, Capetown, contain 
general and local natural history collections, also collections illus- 
trating anthropology, ethnology and colonial art. The Durban 
museum is specially rich in mammals and contains a large amount 




Museum habitat groups are designed tr show specimens ii 


their naturnl surroundings. The effect of realism is produced by the use of 


painted backarounds. wax-mndclled forepmunds and skilfully arranped «tificial lights. Both groups illustrated above are In the Field 
Museum of Natural History and were painted and arranged by Charles Abel Corw.n , , 

Group 1 Croeodiles (Crocodilu^ acu(us). This species is found in Lake Group 2. Wild turkeys IMehnenx gallopavo .si/ve.sfm) . a nearly ex- 
Group 1. terminated specie, stul found occasionally In the woods of the 
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of anthropological material, one room is devoted to “Old Durban.” 
The Rhodesian museum, Bulawayo, specializes in the zoology, 
geology and botany of Rhodesia. The Natal museum, Pieter- 
maritzburg, contains an exceptionally fine scries of specimens of 
African mammals mounted in their natural surroundings, and 
deals mainly with the natural history of South Africa. 

There has been recently opened in Zanzibar a local museum. 
The Egyptological collections at Cairo are unsurpassed in the 
world. There is also a Geological Survey museum and Zoological 
gardens and museum at Giza. 

Canada. — ^The Victoria Memorial museum in Ottawa is prac- 
tically a national institution and is devoted mainly to the natural 
history, archaeology and ethnology of Canada, and contains many 
type specimens of vertebrate and invertebrate fossils including 
dinosaurs. The Ontario provincial museum, Toronto, the Natural 
History museum, Quebec, and the Vancouver museum are all 
making rapid progress. The mu.scum of the Canadian Geological 
Survey should also be mentioned. 

THE CONTINENT OF EUROPE 

France. — The most important museum in France is the 
Museum dliistoirc Naturelle, in the Jardin des Plantes, Paris. 
The collections contain many types of specimens the result of 
the work of French naturalists. Others worthy of mention are 
the Musec des Sciences Naturelles at Lyons, and the Ecole 
Nationale Superieure dcs Mines, and the Institut National At*ro- 
numiqiic, 

Monaco. — The Miisce d'Oceanographic is perhaps the finest 
oceanographical museum in the world, while the Muscc dWnthro^ 
polo^ie Prehistoriqne is also an important institution. 

Portugal. — The Natural History museum in Lisbon is famous 
for its ornithological collection, while the museum of the Geologi- 
cal Survey in Lisbon represents the geology of the country. 

Spain. — ^The museum of Natural Sdence at Barcelona is 
devoted entirely to biology, while the museum of Natural Science 
at Madrid contains collections both local and general of minerals, 
rocks and fos.sils. 

Belgium. — ^The Mnsee Royal dllistoirc Naturelle de Bel- 
ilique is .specially noted for its palaeontological collections. The 
Mnsee dn Con^o Bel^e is devoted entirely to the natural history, 
political and social economy, economic products, means of trans- 
port and arts and sciences of *!iat colony, , 

Holland. — In the Rijks Museum of geology, mineralogy and 
zoology at Leyden there arc general and regional collections of 
considerable importance. The museum attached to the university 
in Amsterdam is specially rich in teaching collections. 

Norway. — The Bergen mu.seum is devoted almost entirely to 
Scandinavian natural history, and contain s a specially fine col- 
lection of Silurian fossils from West Norway, The Municipal 
museum, Stavanger, deals with local zoology and general archae- 
ology. The museum of Northern Antiquities at Oslo is restricted 
to the collections denoted by its title. The Norwegian People’s j 
museum at Oslo is a “folk” museum and is world famous. The j 
Industrial museum at Trend jhem confines its attention to Nor- | 
w’egian industries and is also world famous. The aquarium at 
Trondjhem biological station, .should also be noted, although, 
strictly speaking, it is not a museum. 

Sweden. — The Royal Museum of Natural History at Stock- 
holm is rich in palaeontological, botanical and archaeological 
material. The Nordiska museum is devoted to Scandinavian j 
ethnology, while the recently built (1923) Natural History mu- I 
seum at Goteborg specializes in local geology, mineralogy, zoology 
and botany, and contains many type specimens. 

Denmark. — ^The Museum attached to the University of Upp- 
sala contains many great scientific treasures. The National mu- 
seum at Copenhagen is the most important and is specially rich 
in Scandinavian and Danish antiquities. There is also a very fine 
Geological museum in this city with a wonderful collection of 
precious stones. The Natural History museum, Aarhus, founded 
in 1920, is devoted to geology, mineralogy and zoology. Several 
old castles throughout the country house wonderful collections 
of Danish antiques while there are numerous open air folk 


museums. 

Italy. — There arc museums in nearly all the large towns in 
Italy and attached to the universities. The Museo Civico at 
Genoa, the Geological museum at Bologna and the zoological 
collection at the aquarium at Naples are the most important. 

Greece. — ^The Geological Survey museum at Athens, the 
mineralogical, the petrological and the zoological museums of the 
university at Athens have representative collections. 

Switzerland^ — ^The museums of Switzerland deal almost en- 
tirely with the natural sciences. The most important are (i) 
The Natural Hi.story mu.seum, Berne, (2) The Natural History 
mu-seum, Geneva, (3) The Zoology museum, Lausanne, and (4) 
The Natural History museum, Neuchatcl. 

Germany. — In Berlin there are: (i) the Museum fur Natur- 
kunde.; (2) the Ethnological museum; (3) the Anthropological 
museum; the Mineralogical museum, and (5) the Agricul- 
tural museum. ’I'he first is rich in classical collections while the 
contents of the others are denoted by their names. In Hamburg 
there are a Natural History mu.scum, an Ethnological museum, 
the Mu.seum Godeffroy and the Museum Umlauff. The munici- 
pal museum of Bremen .specializes in natural history and eth- 
nology. Dre.sden contains a number of museums which embrace 
all the sciences and are extremely important to the specialist. In 
Leipzig there is an ethnological museum rich in Southern and 
Central European anticiuilies; while Munich has a Natural His- 
tory museum, an Anatomical museum and an Ethnographical 
museum. The N.itiiral History mu.seum in Stuttgart is noted for 
its palaeontological collections. The museums at Hildesheim and 
Liibeck are worthy of special note as th<‘y are model provincial 
mu.seums. The most recent museum in Germany is the Deutsche 
Museum in Munich opened in 1925; it contains a very valuable 
collection illustrating the history of technology and the exact 
sciences, physics, chemistry and astronomy and is comparable 
in some ways to the science museum in London, and the Gallery 
of Arts and Crafts in Paris. 

Austria. — The Imperial Natural History museum in Vienna is 
one of the finest in.stitutions of its kind in Europe. The mineral- 
ugical collection is unrivalled. The botanical and conchological 
collections are also world renowned. 1’he Technological museum 
is mainly devoted to nieclianical and technological science. 

Hungary. — ^The ethnographiciil and anthropological collec- 
tions at Budapest are extremely important. In the Musce Social 
the following departments are worthy of attention, human anat- 
omy, industrial hygiene, prevention of accidents, contagious 
disca.ses and other health subjects. 

Bulgaria. — ^The Natural History museum of the King of Bul- 
garia in Sofia is devoted to the geology, zoology and botany of 
Bulgaria. The National museum of Bulgaria deals with archae- 
ology, architecture and the fine arts. 

Rumania. — ^I'he Geological institute of Rumania contains a 
very fine collection of Rumanian minerals, rocks and fossils. The 
university laboratory of Rumania is rich in geological phenomena 
and general stratigraphy. The Natural History museum con- 
tains geology, zoology, comparative anatomy, oceanography, an- 
thropology and ethnology. The collections of rare Rumanian 
fossils including Dinotherium and of Rumanian fauna are note- 
worthy. The museum of the Hermannstadt Natural History So- 
ciety contains collections exclusively TraiKsylvanian. 

Czechoslovakia. — The National Museum of Prague is de- 
voted almost entirely to natural history but there are also col- 
lections illustrating ethnology, archaeology and numismatics. The 
Technology museum of Czechoslovakia, al.so in Prague, deals 
with engineering, textiles, mining, chemistry, metallurgy and 
aeronautics. 

Jugo-Slavia. — The Croat National maseum contains depart- 
ments of zoology, geology, palaeontology, archaeology, ethnology 
and the fine arts. 

Poland. — ^The Industrial museum in Cracow is devoted sf)e- 
cially to the arts and crafts. The Museum Dzieduszyeki at Lem- 
berg deals mainly with the fauna and flora of Poland and has also 
general collections of archaeology and ethnology. The museum at 
1 Posen is notable for its forestry exhibition. The Polish Museum 
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of Natural History at Warsaw comprises the collections of the 
University of Warsaw, the Branick collection, and the malaco* 
logical collections of Prince Ladislas Lubomirski, brought to- 
gether in igiQ. 

Russia (U.S.S.R.). — ^The Rumiantsev museum in Moscow is 
specially rich in natural history. The most important museum in 
Leningrad is the Imperial Academy of Sciences, illustrating the 
zoology, palaeontology and ethnology, not only of Russia but of 
foreign lands. There is a Mining Museum in Leningrad, also a 
museum of the Revolution. 

EASTERN MUSEUMS 

The American University museum, Beirut, contains zoologi- 
cal, historical and archaeological collections of Syria and Pales- 
tine; local Jurassic and Cretaceous fossils of Syria, also a 
herl)arium of Syrian plants. The Constantinople museum is rich 
in Greek, Assyrian, Chaldean and Egyptian antiquities. 

At the ln)pprial University at Tokio there is a wonderfully 
equipped museum devoted to the sciences, but more est)ecially 
zoology. The Museum of Zi-Ka-Wei near Shanghai is confined 
almost exclusively to the zoology and botany of the valley of 
the Yang-tse-Kiang. Notable collections are (i) the birds of 
China, and (2) the mammals of the Far East. This collection 
contains many type specimens including Ccrvddae and Suidae. 

CENTRAL AND SOUTH AMERICA 

The National Mexican Museum of Natural History contains 
general mineralogical, geological, zoological and botanical collec- 
tions combined with the Zoological and Botanical Gardens. 

The National Museum, Santiago, Chile, is devoted almost en- 
tirely to natural history and there is also a department of anthro- 
pology. The herbarium contains a type collection of Chilean 
plants. There is also a Natural History mu.seum at Valparaiso. 

The Mmvo d'Estado dc Bahia, Brazil, is especially rich in pre- 
cious stones and fossils, but there are also zoological and botan- 
ical collections from the State of Bahia. The National Museum 
of Natural History is as its name indicates devoted specially to 
that subject and the local collections are a special feature. There 
arc, however, departments of ethnology and archaeology dealing 
mainly with the Indians of Brazil, Bahia, and Peru. At Para there 
is the Musco Paraense or the Museo Goldi. At Sucre, Bolivia, 
there is a Natural History and Anatomy Museum. 

Colombia has the Institute Museum at Bogota, containing 
notable collections of quaternary mammals from the Bolivian 
Savannah, also birds, mammals and Icpidoptcra from Bolivia. 

There is a Natural History museum at San Jose, Costa Rica; 
and at Montevideo, Uruguay, the Natural History museum con- 
tains general geological, zoological and botanical collections, in- 
cluding a herbarium of the flora of Uruguay; there are also 
departments of archaeology and ethnology. 

At Buenos Aires, there is a very progressive institute, the Ar- 
gentine National Museum of Natural History, while at Cordoba 
there are two University mu.seums: the Museum of Botany and 
Zoology, and the Museum of Mineralogj' and Geology. 

See E. llowarth and H. M. Platnaucr, Directory of Museums of 
Great Brifaiti and Ireland, etc. (iqti) ; H. Miers, Report on the Public 
Museums of the British Isles (to the Carnegie United Kingdom Trus- 
tees, i(jj8). (J. J. Si.) 

THE UNITED STATES 

Museums of science in the United States are varied in their 
origin, establishment, purposes and administration; they may be 
related to the educational or scientific work of some society or 
college, or to that of a city or State, or, even, as in the case of 
the United States National Museum, to that of a nation. They 
may be said to date from the founding of the Charleston museum 
in 1773 by the Charlestown {sic) Library Society. In 1815 it was 
transferred to the Literary and Philosophical Society of South 
Carolina, in 1S28 to the Medical college, and in 1850 to the Col- 
lege of Charleston; finally (1907) it was embodied in the present 
Public museum. 

The Museum of the Academy of Natural Sciences of Philadel- 


phia, was founded in 1812 in connection with the organizatic 
the society. This was for many years the most important sciei 
society, so far as natural history was concerned, in the Ui 
States, and it still remains in the front rank. It contains n 
material, including many types, in zoology and palaeontoJ 
studied and described by earlier American naturalists; the 
lection of molluscs is the finest in the United States. 

The Boston Society of ‘Natural History was founded in 1 
as an outgrowth of the Linnean Society of New England. Oi 
nally, so far as exhibits were concerned, a museum of gen 
zoology, its scope has been restricted to New England. The sti 
collections are large, and include many types and figured spi 
mens in various branches of natural history. The Museum 
Comparative Zooloj^, a part of Harvard University, at Ca 
bridge, Mass., had its origin in the collections purchased fr 
Louis Agassiz for $12,000 in 1852. It was incorporated in it 
and, later, received most important support from Alexani 
Agassiz. It was one of the first, possibly the first, of Amcric 
museums not founded and controlled by a scientific sociei 
Originally mainly a museum of research, its cxhilnts were i 
ranged to relate to courses of study in the university; recent 
they have been rearranged to interest and instruct the publi 
The reserve, or study collections, are large and varied; they a 
especially rich in birds, reptiles and fishes. 

The founding of the American Museum of Natural Hist or 
New York, the largest of American museums, in J869, markt 
an important step, in that it definitely recognized the interest t 
the public in museums by providing for the housing and care (. 
the building by the city, while the scientific W'ork of the institi 
tion was to be carried on from private funds. This pirinciple 0 
“community of interest” has been widely adopted. It include 
all branches of natural history (save botany) and anthropology 
There are more complete skeletons of extinct animals, particulnrb 
dinosaurs, on exhibition than in any other institution in the world 
and the series of reproductions of invertebrates in glass is unique 

The history of the United States National Museum, Washing- 
ton, D.C., given by Dr. Goode in detail, in the Report of the 
United Slates National Museum for 1S91, is involved. The germj? 
of this institution may be ascribed to the collection of minerals 
included in the Smithson bequest (1826), and in the National 
Institution (long defunct) for the J’romolion of Science (1840). 
The term National Museum was first used by Prof. Henry in 
1847, but w'as not legally applied to the (Government collections 
until 1876. Wilkes’s exploring expedition gave a great stimulus 
to the United States National Museum, but the cxpo.sition of 
1S76 w^as the final cause for its establishment. The collection.'^ 
include, besides natural history in its various branches, anthro- 
pology, history, technology and even art. The minerals and 
molluscs rank with the first. In technology, the material illustrat- 
ing the development of the telephone, telegraph and electric light 
is unique. 

The acquisition and preservation of material for study was, 
at first, the main puqwse of museums of science, exhibition being 
a secondary consideration. The gathering of material was largely 
passive. Museums took such specimens as were brought to them, 
but as they grew in importance expeditions were sent out for the 
express purpose of securing material. Among the leaders (aside 
from the Government exploring expeditions) were the Peabody 
Museum of Yale University, under Prof. Marsh, and Princeton 
University, under the direction of Prof. Scott. This has now be- 
come an important and essential branch of museum work. That 
museums of science might be a source of “rational amusement” 
was recognized by John Edward Gray in his appeal for a new 
building for the natural history collections of the British Museum : 
their educational possibilities came later, and were largely due to 
Sir William Flower, when director of the British Museum. Dr. G. 
Brown Goode, in charge of the United States National Museum, 
under Prof. Baird, was an admirer of Flower, and a great be- 
liever in the educational value of museums, especially of their 
exhibition collections, and to him America owes, to a great ex- 
tent, the ‘‘popularizing” of museums of science. 

Once fairly started, the movement to make museums cduca- 



FURTHER GROUPS BY CHARLES ABEL CORWIN 

1. Group of mule deer (Odocoileus hewionus) fr the Field Museum. 2. Group of Asirtic Ibex (Capra sihirica) In the Field Museum, Chicago. 
Chicago. The species is found In the western United States They range in Asia from the Altai to the Himalaya Mountains 
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tional rapidly gathered weight, until it has become recognized as 
one of their important objects, and special attention is given to 
the arrangement and labelling of exhibits and to affiliation \(dth 
schools. section on Visual Education in Museums.) The 
most recent instance of the change in policy of a museum of 
science is the rearranging of the collections of the Museum of 
Comparative Zoology at Harvard along educational lines, though 
the lirst step may be said to have been taken some years ago 
by the introduction of the Blaschkc glass flowers. 

There are, great and small, about 325 museums of natural 
history in the United States, but it is uncertain just how many 
of these arc entitled to be called museums of science. The history 
of a few of the more important has already been noted; the 
location of other leading museums, and the more noteworthy of 
their collections, are as follows: — 

The Field Museum of Natural History (originally Field Colum- 
bian museum), Chicago, was lounded by the gift of collections by 
Marshall Field at the close of the Columbian Exposition of 1893. 
It has important collections in natural hi.story and ethnology, 
being particularly rich in birds of North and South America, 
and mammals of those continents and Africa. The collection of 
metcorite.s is the large.st in the world; the exhibits in botany lead 
all others in the United Slates. A special gift from N. W. Harris 
provides for unusually line cinulaling exhibits for schools. 

The New York State Museum, Albany, was organized as the 
State Cabinet of Natural Hi.story, the original collections being 
the material gathered in I he course of the natural history survey 
of the Slate between and 1843. In 1873 it was established 
as the State mu.seum, and in 1889 ma<le u part of the University 
of the Slate of New’ York. It is supporled entirely by the State, 
is the largest of the State museuni.s, and its publications the most 
importanl. Jl contains many types and figured .‘^[leciinens of the 
past and preseni flora and fauna of the Slate, afid its hi.storical 
collections arc extensive. Other imi^orlant State museums are 
those of IVnnsylvania ( Harrisliurg ). Illinois (Springfield), New 
Jersey (Trenton), Indiana (Indianapolis), (Jeorgia (Atlanta) and 
Florida (Oainesville ). 

The I’liblic Museum of (he City of Milwaukee had its origin, 
in i88j, in the gilt of the collect ions of the Wisconsin Natural 
History Society. Its colled ions include both natural history and 
history, and special attention is given to work with the schools 
and to exhibition. 

The Carnegie Mu.seum, Pift.sburgh, Pa., has inifjortant collec- 
tions of fossil vertebrates. South American birds and Lrpidoptera, 
a speciality being African liullerllies. 

The Colorado iMuscum of Natural History, Denver, founded in 
190.^ is supjjorled largely by the city; its .scope includes, pri- 
marily, the natural history of the State, .nd also art and industry. 
It has given much attention to fos.sil vertehrate.s. 

The Buffalo Socieiy of Natural Sciences, Buffalo, N.Y., or- 
ganized in iS6t. wa.N almost the first museum in which the ex- 
hibits were definitely planned and arranged on an educational 
basis. It. is particularly strong in fossil invertebrates from the 
Devonian near Buffalo. 

The California Academy of Sciences, San Francisco, organized 
in 1853, gives particular attention to the fauna and flora of the 
Pacific coa.st and western State.s, and while the collections were 
largely de.stroyed by the fire of 1906, they have again been 
brought to a high level, is particularly rich in reptiles, and 
the series of giant tortoises from the Galaimgos islands is unique. 

The Peabody Museum of Yale University, New Haven, dates 
from 1 866; it is rich in fos.sil vcrtebratc.s, especially dinosaurs, 
and posses.ses the first birds w’ith teeth to be discovered, and 
important examples of early horse.s. Its exhibits are arranged with 
special reference to their educational influence and work with 
public schools. . 

The University of Michigan museum, Ann Arbor, Mich., one 
of the largest and most active of museums connected with col- 
leges, is strong in ethnolog>’, particularly of the Ea*;!, and in 
collections representing the resources of the State. A special 
feature is its work in exijcrimental biology and the problems of 
conserving natural resources. (F. A. Lu.) 
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Visual Education in Museums^— In the United States, 
museums are living utilized to an unprecedented degree for visual 
education in the public schools and colleges. Scores of museums 
have arisen in all parts of the country, but their use as a part 
of the educational system is best exemplified in the larger cities. 
The American Museum of Natural History in the City of New 
York may be selected as typifying this movement because of the 
extent to which it has been developed in connection with the 
immense school population in that city. The American museum 
deals with upwards of 1.000,000 school children within the five 
boroughs of New York. During the year 1927, it made more than 
9,900,000 contacts with this clientele by means of lectures in 
museum class-rooms devoted to the purpose, exhibition hall talks; 
classes for children with defective eyesight, and by more formal 
lectures, illustrated by lantern slides and motion pictures dealing 
with natural history, geography, exploration and kindred topics. 
Series of nature study collections in cabinets are circulated through 
the public schools and placed on loan in public libraries through- 
out the city. Sets of coloured lantern slides arc arranged, based 
on the mascum exhibits and explorations, and on various topics 
suggested by public school teachers. An outdoor museum and 
a series of nature trails have been established in the Adirondack 
State park, under the museum s auspices, that school children and 
others may study animal and plant life in their natural surround- 
ings. In this way 576 schools wuthin the city limits were served 
during the year 1927. 

Within the museum halls them.selves, mammals, birds, reptiles, 
amphibia and fishes arc mounted or modelled in lifelike atti- 
tudes, grouiH‘ci as in nature and shown in a setting consisting of 
a pit toriaJ painted background, reproducing faithfully the natural 
environment, with tree.s, shrubbery ami other accessories modelled 
to close similitude with nature. A similar method is followed with 
the lower forms of life, such as the marine and fresh-walcr in- 
vertebrates. In life, many of thc.se t reatures are .^oft-bodied and 
often tran.slucent organisms of most beautiful and delicate colora- 
tion. In the Amcriian Museum of Natural History, they are 
niotlclled in glass, wax and other materials, tinted with the col- 
ours of the living animal, and often represented in groups having 
tran.slucent painted backgrounds through which light fdters, so 
as to give the illusion of an undersea environment. 

The modern museum spares no iiains to secure accuracy as 
well as beauty in the.se piilorial exhibits or groups. The work 
begins with the oultitling of expeditions to study the living crea- 
tures in their actual environment. Skilled arlist.s accompany the 
field parties to make detailed studies of the animals desired. 
Photographs and moving pictures are .secured, and careful notes 
are made, both of the animals themselves and of the as.sociated 
animal and plant life, a.> well as the inanimate features of the 
environment. Actual .specimens are brought back for detailed, 
scientific study, and even trees, bu.shes and rock specimens are 
transported to the museum, when terrestrial groujis are concerned. 
The museum gathers its facts from nature by first-hand ex- 
ploration. The data are analyzed technically, from a scientific 
.standixiint, to evaluate the new knowledge thus obtained, and 
finally, by means of lifelike exhibits and the popular explanatory 
labels and handliooks describing them the results arc interpreted 
to the public at large, as a matter of liberal education. 

(R. W. M.) 

Museum Habitat Groups.— A term aiiplied to the exhibition 
in museums of certain forms of natural history specimens in their 
native habitat or environment, so as to render the display both 
attractive and informing. This form of exhibit has been mainly 
developed in America and is the direct outcome of the modern 
tendency to make museums more effective in popular scientific 
education. These groups have been principally utilized in zoology 
and anthropology, but they are also applicable to botany and 
geology. 

Some suggestion of local environment for mounted sjiccimens, 
usually confined to a simple support or base, has been practised 
from time immemorial, but the careful rendering of natural con- 
ditions, including painted backgrounds, rich and elaborate, or 
simple, as the subject may require, is a recent development, and 
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MUSH— MUSHET STEEL 


was given special impetus through the initiative and original 
methods of the late Carl E. Akeley. 

In the preparation and installation of this type of exhibition, 
the possibilities of which are large, peculiar difficulties and limi- 
tations arise; each new undertaking presents some new problem 
of its own, the solution of which may require an unusual degree 
of adaptiveness and resourcefulness. 

General Treatment. — ^An illusion of nature is the first and 
basic idea, which calls for a naturalistic treatment of background, 
even realistic where painting merges into the realism of the fore- 
ground. The complex nature of these productions has usually 
been best attained by the collaboration of two or more artists, 
sculptor and painter with trained artisan assistants, working with 
mutual understanding and enthusiasm and an acquaintance as 
intimate as possible with the particular matter in hand. 

The more common forms of installation may be classified in 
progressive steps as follows: (i) in the open hall; (2) in cases 
glazed on all sides; (3) with background painted on one side, 
glass on three; (4) background on two adjacent sides, glass on 
the other two, presenting two aspects; (5) one glazed side or open- 
ing, with curved background, enclosing all sides of the group 
except the front, thus admitting of a complete illusion, as if one 
were looking out into the open from a window; (6) the logical 
last step is the continuous or cycloramic background, viewed from 
a central vantage point. This form has been successfully applied 
to certain gregarious groupings. (See Museum: Visual Ediica- 
iion.) (C. A. Co.) 

MUSH, a kaza in the Bitlis vilayet of Asiatic Turkey. It is 
situated at the mouth of a gorge in the mountains on the south 
side of the plain, the surrounding hills being covered with vine- 
yards and some oak scrub. The ca.stle, of which there are some 
remains, is said to have been built by Mushig, an Armenian king 


of the province Daron, who founded the town. Good roads lead to 
Erzerum and Bitlis. There are 21,414 inhabitants. The winter 
climate is cold, with a heavy snow fall. Some miles to the west 
at the edge of the plain is the celebrated monastery of Surp 
Garabed or St. John the Baptist, an important place of Armenian 
pilgrimage. 

Mush plain, 35 m. long by 12 broad, is very fertile, growing 
wheat and tobacco. The Murad or eastern Euphrates traverses 
the western end of the plain and disappears into a narrow moun- 
tain gorge there. Wood is scarce and the usual fuel is tezek or 
dried cow-dung. There are several sulphur springs, and earth- 
quakes are frequent and sometimes severe. 

MUSHET STEEL, a high carbon manganese-tungsten steel 
developed about 1868 by the Englishman Robert K. Mushel. 
Whereas steels known before that time required rapid quenching 
from a high heat in order to become hard, Mushet’s steel wa.^ 
excessively hard after air cooling and retained that hardness even 
after high tempering. For these reasons it was called “air-harden- 
ing” or “self-hardening” steel, and was used for machine tools for 
cutting the harder steels and cast irons. Owing to the lack of 
uniform ferro-alloys needed in the manufacture, these early high- 
alloy steels varied in chemical composition between the follow- 
ing approximate figures: carbon 1-85 to 2-15; manganese 2-5 to 
1*5; tungsten 9.0 to 5-5. 

Other air-hardening tool steels introduced to compete with 
Mu.shct steel without infringement on the patent rights were 
lower in carbon, contained a few per cent of chromium or sub- 
stituted molybdenum for the tungsten. Present day rcpre.sentatives 
of this class of tool steel are the “fast-finishing” steels, an in- 
expensive quality for cutting hard metal. A typical analysis 
contains 1-25% carbon, 0*30 manganese, 3-5 tungsten and 0-3 
chromium. (E. E. T.) 
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